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AVANT - PROPOS

Chers collégues, chers participants,

Nous sommes honorés d’organiser les 33eéme congres international des Sciences
Biologiques et de Biotechnologie, et nous souhaitons la bienvenue a tous les chercheurs et
doctorants tunisiens, algériens, marocains et européens qui ont manifesté leur intérét pour
participer a cette manifestation. Le comité d’organisation a re¢u, comme d’habitude, des
centaines de demandes de présentations orales et par affiche, reflétant un haut niveau
scientifique et des connaissances d’actualité couvrant plusieurs domaines.

Lors des sessions plénieres, des conférences de haut niveau dans des thématiques
pertinentes et innovantes de la recherche seront présentées par d’éminents chercheurs.

Apres avoir renoué contact avec la Fédération Européenne de Sociétés de Biochimie
(FEBS), le bureau exécutif de I’ATSB n’a cessé de diversifier les activités avec ce partenaire,
afin de faire profiter nos adhérents, de toutes les opportunités proposées par le FEBS tel que,
["organisation d’ateliers internationaux, la recommandation d’adhérents pour [’octroi de
bourses et de représentants ATSB pour étre des conférenciers dans les événements FEBS a
venir.

Nous invitons tous les adhérents a participer activement aux différentes activités
durant le congres afin que notre association puisse jouer son réle dans la promotion de la
recherche scientifique et continuer a rayonner a l’échelle nationale et internationale.

Nous tenons a remercier les responsables de [’Hotel ELMOURADI Palce, Kantaoui
Sousse et le personnel pour leur accueil et leur professionnalisme et pour avoir bien voulu
nous accorder toutes les commodités afin que cette manifestation se déroule dans les
meilleures conditions.

Le Bureau souhaite beaucoup de réussite et succes et un séjour agréable a tous les
participants.

Le comité d’organisation
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Bureau Directeur de I’ATSB

Président : Mr SMAALI Issam, Institut National des Sciences Appliquées et de Technologie
Vice-President : Mr FAKHFAKH Hatem, Faculté des Sciences de Bizerte

Secrétaire Général : Mme BEN MHADHEB Manel, Institut Supérieur de Biotechnologie de Monastir
Secrétaire général adjoint : Mr BEN SALAH Riadh, Centre de Biotechnologie de Sfax

Tresorier : Mr ABBES Zouhaier, Institut Supérieur des Sciences et Technologies de I’Environnement
de Borj Cedria

Trésorier adjoint : Mr OUERHANI Slah, Institut National des Sciences appliquées et de Technologie

Membres:
Mr KENANI Abderraouf, Faculté de Médecine de Monastir
Mme FAKHFAKH Faiza, Faculté des Sciences de Sfax
Mr CHAOUI Abdelilah, Faculté des Sciences de Bizerte

Mr MESSAOUD Chokri, Institut National des Sciences Appliquées et de Technologie
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Program

FRIDAY, 21 JUNE 2024

13h00 -17h30

Registration

17h30 -18h00

Opening Ceremony
ATSB activities, Tribute to former members
Pr. Issam Smaali, ATSB President

Few words to introduce FEBS /education
Pr. Hatem Fakhfakh, ATSB Vice-President
No registrations, they will resume after

18h00 -19h30

Plenary Mini-Conferences

Moderators Pr. Hafedh Belguith, Pr. Faiza Fakhfakh & Pr. Abdelilah Chaoui

Mini-conference 1:
Presented by Dr. Naourez Ktari, CBS/FS-Gabes
Title: Bioactive peptides: Structural properties and applications

18h00

Mini-conference 2:
18h30 | Presented by Dr. Dorra Sfayhi, INRAT
Title: Legumes flours as an alternative for sustainable consumption

Mini-conference 3:

19h00 | Presented by Dr. Inés Karmous, FSB

Title: Use of metal oxide nanoparticles to promote plants growth and mitigate abiotic
stress and suppress pathogens in agriculture.

19h30

Dinner
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SATURDAY, 22 JUNE 2024

8h45 -10h00

3 Sessions of Oral Communications

Pr. Abderraouf Kenani
Pr. Issam Smaali
Pr. Abidi Ferid

Pr. Mohamed Kharrat
Pr. Zouhaier Abbes
Pr. Haythem Mhadhbi

Room 1: | Room 2: Room 3:
Biochemistry & MB 1 Plant Physiology & Biology 1 | Animal Physiology & Biology 1
Moderators: Moderators: Moderators:

Pr. Khemais Ben Rhouma
Pr. Olfa Tebourbi
Pr. Nabil Hamdi

CommN°1,2,4,5

Comm N° 31-34

Comm N° 21-24

10h00-10h15

Coffee Break

Free service at the bar (all-in)

10h15-11h00

Plenary Conference 1

11h15-12h45

Pr. Najla Hfaiedh
Pr. Farida Bendali
Pr. Riadh Ben Salah

Pr. Faten Gorsane
Pr. Salwa Zehdi
Pr. Manel Ben Mhadheb

Moderators Pr. Hatem Fakhfakh & Pr. Mohamed Makni
Presented by Pr. Ivana Ivancic¢ Bace, Croatia (FEBS National Lecturer)
Title Past, Future and Regulation of CrISPR Cas
3 Sessions of Oral Communications (one day participation)
Room 1: Room 2: Room 3:
Biotechnology 1 Microb. Vir. 1 Biochemistry & MB 2
Moderators: Moderators: Moderators:

Pr. Imen Fendri,
Pr. Sofiane Bezzine
Pr. Nabil ben Youssef

Comm N°57.63.71.72.77,
88, 117

Comm N° 96.98-103

Comm N° 3, 6, 8, 10, 19, 35, 118

12h45 - 14h00

Lunch

14h00 - 15h45

Poster Session A: 1-72

Dr. Aymen Ezzine

Moderators: Pr. Amel Boanane, Pr. Bassem Jaouadi, Pr. Riadh Ben Salah, Pr. Raouf Kenani,
Pr. Hafedh Belguith, Pr. Hela Ferchichi, Dr. Badii Gaaliche, Dr. Wassim Azri, Dr.Nadia Khelifi,

15h45 -16h00

Coffee Break

Free service at the bar (all-in)

16h00-16h45

Plenary Conference 2

Moderators

Pr. Sofiane Bezzine & Pr. Bassem Jaouadi

Presented by

Pr. Abdelkarim Abousalham, UMR CNRS 5246-Univ Claude Bernard Lyon1

Structure-function relationships of fungal lipases/phospholipases derived from

17h00 - 19h30

Pr. Hassib Bouallagui
Pr. Imen Khouni
Pr. Anis Ben Hsouna

Pr. Hanem Makni
Pr. Ali Gargouri
Pr. Med AliBorgi

Title next-generation sequencing (NGS) technology
3 Sessions of Oral Communications
Room 1: Room 2: Room 3:
Environment 1 Biotechnology 2 Plant Physiology & Biology 2
Moderators: Moderators: Moderators:

Pr. Wahbi Djebali
Pr. Moufida Saidani
Pr. Touhami Rezigui

Comm N° 81-87

Comm N° 58-62

Comm N° 17, 36-39

19h30

Dinner




GVG\

A

TSB

TUNISIAN ASSOCIATION OF BIOLOGICAL SCIENCES
33" INTERNATIONAL CONGRESS OF BIOLOGICAL SCIENCES AND BIOTECHNOLOGY

SUNDAY, 23 JUNE 2024

8h45 -10h00

3 Sessions of Oral Communications

Pharmaco-Toxicology 1

Biotechnology 3

Plant Physiology & Biology 3

Moderators:
Pr. Nabil Attia
Pr. Karima Belguith

Moderators:
Pr..Amel Bouanane
Pr. Hafedh Belgith

Moderators:
Pr. Krouma Abdelmajid
Pr. Wided Megdich

Comm N° 107-110

Comm N° 65-69

Comm N° 40-45

10h00-10h15

Coffee Break

Free service at the bar (all-in)

10h15-11h00

11h15-12h45

Plenary Conference 3

Moderators Pr. Chokri Messaoud & Pr. Haythem Mhadhbi
Presented by Pr. Riadh Ksouri, CBBC
Title Med?cinal halophyt_es: potent source of heglth _promoting biomolecules with
medical, nutraceutical and novel food applications.
3 Sessions of Oral Communications
Room S1: Room S2: Room S3:
Biochemistry & MB 3 | Plant Physiology & Biology 4 | Environment 2

Moderators: Moderators: Moderators:
Pr. Raouf Ben Salah Pr. Hela Ferchichi Pr. Hanem Makni
Pr. Abdelkarim Abousaham | Pr. Faicel Brini Pr. Hassib Bouallagui

Pr. Bassem Jaouadi

Pr. Riadh Ksouri

CommN°7,9,11-15

Comm N°46-51, 125, 126

Comm N° 89-94

12h45 - 14h00

Lunch

14h00 - 15h45

Poster Session B: 73 - 144

Moderators: Pr. Abdelilah Chaoui Pr. Wahbi Djebali, Pr. Olfa Tebourbi, Dr. Faouzi Horchani, Dr.
Hasna Mohammadi, Dr. Dorra Sfayhi, Dr. Ines Karmous, Dr. Oussama Kharbech,

Dr. Hafedh Hajlaoui, Dr. Fatma Hmaied, Dr. Slatni Tarak

15h45 -16h00

Coffee Break

Free service at the bar (all-in)

16h00-16h45

Plenary Conference 4

Moderators Pr. M Nejib Marzouki & Pr. Moktar Hamdi
Presented by Pr. Imen Fendri, FSS/ENIS
Title Food safety : contribution of high resolution molecular techniques

17h00 - 19h30

3 Sessions of Oral Communications

Room S1: Room S2: Room S3:
Animal Physiology & Biology 2 Biotechnology 4 Biochemistry & MB 4 +
Microb. Vir. 2
Moderators: Moderators: Moderators:
Pr. Olfa Tebourbi Pr. Chokri Messoud Pr Ivana Ivancic
Pr. Mourad Jridi Pr .A. Abousalham Pr Mohamed Makni

Pr. Nizar Tlili Pr. Slah QOuerhani Pr Hatem Fakhfakh
Comm N° 25-30 Comm N° 70, Comm N° 16-20,
73-76, 78-80 104-106
19h30 Dinner
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MONDAY, 24 JUNE 2024

8h45 -10h00

3 Sessions of Oral Communications

Room 1: Room 2: Room 3:

Plant Physiology & Biology 5 | Bioch/Genetics/Immun. Pharmaco/Toxicology 2
Moderators: Moderators: Moderators:

Pr. Wahbi Djebali, Pr Slah Ouerhani Pr. Raouf Kenani

Pr. Touhami Rezigui Pr. Neji Tarchoun Pr. Med Salah Alllagui
Comm N° 52-56, 124 Comm N° 95, 97, 119-123 Comm N° 111-116

10h00-10h15

Coffee Break
Free service at the bar (all-in)

10h15-10h45

10h45-11h15

Plenary Mini-Conferences

Moderators \ Pr. Issam Smaali, Pr. Aziz Amine

Mini-conference 4:
Presented by Dr. Hasna Mohammadi, Hassan Il University, Morocco
Title: Development of an innovative label-free Biosensors based on DNA component detection

Mini-conference 5:
Presented by Dr. Fatma Hmaied, CNSTN
Title: Use of phages to control bacterial pathogens in water and foods

11h15 - 11h30

Distribution of Best Posters Awards and Closing ceremony

12h00

Lunch & departure
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CONFERENCE N°: 1.

PAST, FUTURE AND REGULATION OF CRISPR-CAS
IVANA IVANCIC-BACE

Faculty of Science, University of Zagreb, Department of Molecular Biology, Horvatovac 102a
10000 Zagreb, Croatia

Bacteria and phages are considered the most abundant biological entities on Earth. The interactions between
them are dynamic, and each side is constantly evolving to outmanoeuvre the other. This interaction is best
described as an arms race. Bacteria have evolved several defence mechanisms against phages. | will discuss
two of them in more detail: the restriction and modification (R-M) system and the CRISPR-Cas adaptive
immune system. Both the R-M and CRISPR-Cas systems protect bacteria from foreign DNA, and both have
been adapted as tools in molecular biology. Both discoveries were awarded the Nobel prize for their
application as tools in molecular genetics. Restriction enzymes are commonly used for DNA manipulation
techniques such as cloning and mapping, while CRISPR-Cas systems have revolutionised genome editing
and gene regulation by providing unprecedented precision and versatility in the manipulation of genetic
material. I will describe how the CRISPR-Cas system was discovered and repurposed into a tool and explain
the limitations of the first generation of CRISPR-Cas9 genome editing tools as well as potential solutions
with current CRISPR-Cas editing technologies. To conclude the talk, | will present my work on the Type IE
CRISPR-Cas system in E. coli and explain how its activity is regulated by an allosteric change in protein
conformation (“tryptophan gate”) induced by temperature.
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CONFERENCE N°: 2.

STRUCTURE-FUNCTION RELATIONSHIPS OF FUNGAL LIPASES/PHOSPHOLIPASES
DERIVED FROM NEXT-GENERATION SEQUENCING (NGS) TECHNOLOGY

ABDELKARIM ABOUSALHAM

Univ Lyon, Université Lyon 1, Institut de Chimie et de Biochimie Moléculaires et Supramoléculaires
(ICBMS), UMR 5246 CNRS, Geénie Enzymatique, Membranes Biomimétiques et Assemblages
Supramoléculaires (GEMBAS), Bat Raulin, 43 Bd du 11 Novembre 1918, F-69622 Villeurbanne Cedex,
France

Correspondence: abousalham@univ-lyonl.fr

Abstract: Lipases are among the most traded enzymes in the global enzyme market, which is expected
to reach $14,507.6 million by 2027, owing to their usefulness in numerous commercial and biotechnological
fields. The aim of this study is to identify and produce of new catalytically active lipases / phospholipases
from a new fungal strain. Among twenty fungal strains screened for their lipolytic activity, a strain
designated as CBS (code CTM 10621 and CBS: 21.09/Det) with lipase and phospholipase A1 (PLAL)
activity was selected and identified by classical taxonomic and molecular approaches as Fusarium
annulatum Bugnicourt. The whole genome shotgun sequence (WGS) was carried at using NextSeq™ 550
illumina technology at the Westerdijk Fungal Biodiversity Institute (WFDI) in Utrecht, the Netherlands. The
gene encoding rFAL was designed from the assembly data of the WGS of the CBS strain. Next, the gene
encoding for a new lipase named rFAL, was subcloned into the pPICZaA vector containing the
Saccharomyces cerevisiae a-factor secretion signal. The heterologous expression was determined by
electroporating the pPICZaA-lipFA plasmid into Pichia pastoris strain X33 competent strains. The lipase
production was inducted by adding 1% of methanol each 24 h. The extracellular enzyme was successfully
purified by affinity chromatography using Ni-IDA column. The rFAL was purified 47-fold with a final yield
of 47%. The SDS-PAGE analysis of the purified rFAL showed two forms with molecular mass of
approximately 34 kDa and 36 kDa. Both protein bands were shown to be active by zymography analysis.
Upon digestion using endoglycosidase H (Endo H), only one protein band at 34 kDa was observed,
indicating that the protein might be glycosylated. The rFAL has a specific activity of 6000 U/ and 6500
U/mg on trioctanoin and egg-yolk phosphatidylcholine, respectively. The optimum activity of the purified
recombinant enzyme was measured at pH 9.0-10.0 and 45 to 50°C. rFAL is remarkably stable at alkaline pH
values up to 12 and at temperatures above 55°C. rFAL exhibited a clear regio-preference towards the sn-1
position of the surface-coated triglycerides (TG) and phospholipids. A 3D model of rFAL was built with
alpha-fold server then used to confirm the sn-1 streo-preference by the docking in-silico of TGs and
phospholipids in its active site. These new recombinants (phospho)lipase showed high activity in alkaline
and thermophilic conditions.

Keywords: Overexpression, Molecular modeling, (Phospho)lipase, Docking, Thermophilic.



"AYA ATSE

TUNISIAN ASSOCIATION OF BIOLOGICAL SCIENCES
33" INTERNATIONAL CONGRESS OF BIOLOGICAL SCIENCES AND BIOTECHNOLOGY

CONFERENCE N°: 3.

MEDICINAL HALOPHYTES: POTENT SOURCE OF HEALTH PROMOTING
BIOMOLECULES WITH MEDICAL, NUTRACEUTICAL AND NOVEL FOOD
APPLICATIONS

KSOURI RIADH
Laboratory of Aromatic and Medicinal Plants (LPAM), Biotechnology Center of Borj Cedria

riadh.ksouri@cbbc.rnrt.tn

Abstract

Salt-tolerant plants grow in a wide variety of saline habitats, from coastal regions, salt marshes and mudflats
to inland deserts, salt flats and steppes. Halophytes living in these extreme environments have to deal with
frequent changes in salinity level. This can be done by developing adaptive responses including the synthesis
of several bioactive molecules. Consequently, several salt marsh plants have traditionally been used for
medical, nutritional, and even artisanal purposes. Currently, an increasing interest is granted to these species
because of their high content in bioactive compounds (primary and secondary metabolites) such as
polyunsaturated fatty acids, carotenoids, vitamins, sterols, essential oils (terpenes), polysaccharides,
glycosides, and phenolic compounds. These bioactive substances display potent antioxidant, antimicrobial,
anti-inflammatory, and anti-tumoral activities, and therefore represent key-compounds in preventing various
diseases (e.g. cancer, chronic inflammation, atherosclerosis and cardiovascular disorder) and ageing
processes. The ongoing research will lead to the utilization of halophytes as a new source of healthy products
as functional foods, nutraceuticals or active principles in several industries. In this context, using plants with
economical potential cultivable with non-conventional water resources like edible halophytes is a promising
and sustainable approach.This contribution focuses on the ethnopharmacological uses of halophytes in
traditional medicine and reviews recent investigations on their biological activities and nutraceuticals. The
work is distributed according to the different families of nutraceuticals mainly phenolic compounds,
discussing the analytical techniques employed for their determination. Information about the claimed health
promoting effects of the different families of nutraceuticals is also provided together with data on their
application thanks to the participation on several International and European projects with high scientific and
economic impacts.

Keywords: halophytic species, health products, biological activities, phenolics, industrial applications.

10



"AYA ATSE

TUNISIAN ASSOCIATION OF BIOLOGICAL SCIENCES
33" INTERNATIONAL CONGRESS OF BIOLOGICAL SCIENCES AND BIOTECHNOLOGY

CONFERENCE N°: 4.

HYGIENE IMPROVEMENT OF FOOD PRODUCTS BY MICROALGAE INCORPORATION
AND THE DEVELOPMENT OF MOLECULAR DIAGNOSTIC METHODS

IMEN FENDRI*
Laboratory of Plant Biotechnologies applied to crop improvement, Faculty of Sciences of Sfax, University of
Sfax, Tunisia

Growing consumer demand for healthier food products has led to the development of government policy
regarding health claims in many producing countries. In this context, several stakeholders: researchers,
veterinarians, agronomists and industrial engineers, are looking not only for possibilities to improve the
yields and quality of food products but also for initiatives to resolve certain problems generated in this area.
The use of a nutritional and/or molecular approach to improve the hygiene of food products is a relatively
new approach that has emerged at the interface of food science and human nutrition.

Microalgae are photosynthetic microorganisms with numerous potentials. Over the last few decades, interest
in these microorganisms has constantly increased. Thanks to photosynthesis, microalgae convert light energy
and inorganic nutrients into storable energy in the form of molecules of high added value. The valorization
of these microorganisms affects the fields of energy, phyto/bioremediation, the cosmetic and therapeutic
sectors, animal and human nutrition and the agri-food industry. However, these microalgae are subdivided
into two categories, toxic and non-toxic organisms.

A double health challenge questions our research divided into two axes:

i) Improving the safety and wholesomeness of food products in the fish and dairy sectors by microalgae
incorporating.

ii) Improving toxins diagnostic identified in fishery products via the development of innovative molecular
methods dedicated to the microbiological of the microflora diagnosis of many complex systems.

11
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MINI CONFERENCE N°1 :

BIOACTIVE PEPTIDES: STRUCTURAL PROPERTIES AND BIOTECHNOLOGICAL
APPLICATIONS.

NAOUREZ KTARI

Laboratory of Microorganisms and Biomolecules (LMB), Centre of Biotechnology of Sfax, Road of Sidi
Mansour Km 6, P.O. Box 1177, Sfax 3018, Tunisia;

Department of Life Sciences, Faculty of Science of Gabes, Omar Ibn Khattab Street, Gabes 6029, Tunisia.

naourez.ktari@yahoo.fr

Abstract: For a long time, the products of protein digestion in foodstuffs were considered solely as a
supply of essential and non-essential amino acids and nitrogen, essential for the biosynthesis of proteins and
nucleic acids in the body. Today, however, it is well established that proteins from various sources, both
animal and vegetable, contain in their primary sequence amino acid sequences which, once released, are
capable of influencing the body's physiology. In fact, over the last ten years or so, research into peptides has
focused mainly on their biological and nutritional properties, with a view to their medical, pharmacological
or food applications. Carried out under average pH (6-8) and temperature (40°C-60°C) conditions, enzymatic
protein hydrolysis does not have the disadvantages of chemical hydrolysis. The use of enzymes provides a
degree of control over the hydrolysis reaction and its products. Proteases hydrolyze peptide bonds, forming a
mixture of peptides and amino acids. The peptide composition of the mixtures varies according to the
specificity of the protease used and the hydrolysis conditions. Depending on the targeted properties,
enzymatic hydrolysis of proteins can be more or less complete. Advanced hydrolysis leads to the generation
of soluble peptides of small molecular size. This enables hydrolysates to be obtained that can be used in
dietetic formulations, in culture media for microorganisms or that potentially contain bioactive peptides.
Limited hydrolysis, on the other hand, yields peptides of higher molecular size with interesting functional
properties.

Key words: Bioactive peptidess, Protein, Enzymatic hydrolysis, Protein hydrolysats

13


mailto:naourez.ktari@yahoo.fr

"AYA ATSE

TUNISIAN ASSOCIATION OF BIOLOGICAL SCIENCES
33" INTERNATIONAL CONGRESS OF BIOLOGICAL SCIENCES AND BIOTECHNOLOGY

MINI CONFERENCE N° 2 :

LES FARINES DE LEGUMINEUSES COMME UNE ALTERNATIVE POUR UNE
CONSOMMATION DURABLE LEGUMES FLOURS AS AN ALTERNATIVE FOR
SUSTAINABLE CONSUMPTION

SFAYHI TERRAS. D*., ZARROUG, Y., ALLOUCH TOUNSI W* BOUHADIDA, M., DOGGUI,
L KHAMESSI, K., OUJI, A, KHARRAT, M., DEBBABI., H.

Laboratoire des Grandes Cultures, Institut National de la Recherche Agronomique de Tunisie, université de

carthage, Rue hedi Karray, 2049 Ariana, Tunis

*Corresponding author : sfayhi.dorra@inrat.ucar.tn

Les légumineuses sont des cultures qui occupent une place importante dans 1’alimentation humaine ou elles
présentent un apport protéique d’origine végétale important. Cette richesse rends leurs farines de bonnes
candidates dans la formulation en industrie agro-alimentaire. Ce présent travail met en exergue la
valorisation les farines de légumineuses dans 1’alimentation humaine et plus précisément dans la formulation
des produits céréaliers. A cet effet, une caractérisation physico-chimique, techno-fonctionnelle de toutes les
variétés tunisiennes de pois chiche, féverole, et lentille a d’abord été réalisée.

Les résultats obtenus ont permis d’utiliser la farine de pois chiche dans la formulation de barres de céréales.
Un plan de mélange constitué de 16 formules différentes de farine de blé, riz et pois chihe, a été mis en
place. Une caractérisation physico-chimique des barres de céréales issues des différents mélanges a été faite
afin de modéliser chaque critére significatif et de choisir la formule optimale de la barre des céréales. Les
résultats ont montré que seules (la dureté, le taux de cendre et les matiéres grasses) présentent des réponses
significatives, ou la farine de pois chiche présente un effet positif significatif sur la dureté de la barre. Cette
formule optimale est composée de : 44 % farine de blé, 16% farine de riz et 40% farine de pois chiche.

Dans un autre volet, étant donnée que les farines de Iégumineuses sont caractérisées comme des farines sans
gluten. Ce travail entre dans le cadre d’un projet de recherche PAQ collabora, portant sur la conception et
industrialisation d’un biscuit sans gluten fabriqué a partir de la matiére locale. Les farines de féverole, pois
chiche et lentille, en plus des farines standard de riz et de mais, ont été utilisé pour le développement de
biscuits sans gluten nutritifs et savoureux. Une méthodologie de conception de mélange a été réalisée pour
examiner les effets des farines de légumineuses sur les propriétés physiques, culinaires et texturales : dureté
des biscuits, dureté de la pate, activité de l'eau (Aw), parametres de couleur CIE (L*, a*, b*), ratio
d'expansion et perte a la cuisson des biscuits sans gluten formulés. Par la suite, une formulation optimale a
été identifiée pour produire un produit ressemblant étroitement aux caractéristiques d'un contrdle sans gluten
exclusivement composé de farine de riz et de mais et d'amidon.. L'évaluation sensorielle a révélé que
I'enrichissement des biscuits sans gluten avec de la farine de légumineuses n'avait aucun effet négatif sur la
qualité sensorielle des biscuits, a I'exception de la texture. Ces résultats indiquent que les combinaisons de
farine de légumineuses avec de la farine de riz et mais peuvent étre utilisées pour produire des biscuits sans
gluten avec des attributs physiques et sensoriels favorables, ainsi qu'un profil nutritionnel amélioré.

14
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MINI CONFERENCE N° 3:

USE OF METAL OXIDE NANOPARTICLES TO PROMOTE PLANTS GROWTH AND
MITIGATE ABIOTIC STRESS AND SUPPRESS PATHOGENS IN AGRICULTURE.

INES KARMOUS

'University of Carthage, Faculty of Sciences of Bizerte, LR18ES38 Plant Toxicology and Environmental
Microbiology, 7021 Zarzouna, Tunisia.

2 Biology and Environmental department. The Higher Institute of Applied Biology of Medenine (ISBAM),
University of Gabes, 4100, Medenine, Tunisia.

ineskarmouss@gmail.com

Abstract: The nanotechnological tools have shown tremendous potential to overcome abiotic and
biotic environmental challenges in agriculture, such as salinity of soil and irrigation water, heavy metals
contamination, and pathogens invasion. Copper oxide nanoparticles (CuONPs) and zinc oxide nanoparticles
(ZnONPs) demonstrated a marked efficacy in alleviating salt stress toxicity on pea (Pisum sativum L.), via
improving around 40% the physiological traits of plants, preventing cell death, restoring cell viability in
roots, and promoting the uptake of essential nutrients (Ca, Cu, Fe, K, Mg, Mn, and Zn) in roots and aerial
parts. The successful use of metal oxide nanoparticles (NPs) in the remediation of heavy metals (e.g.
cadmium) was proved in several plant species, including bean (Phaseolus vulgaris L.), and pepper
(Capsicum annuum L.). In addition, the potential of biologically synthesized CuONPs and ZnONPs as anti-
microbial agents was revealed via a strong inhibitory activity against various strains of fungi, bacteria and
yeast. Besides, they have shown to suppress soybean sudden death syndrome (SDS) caused by Fusarium
virguliforme, and promote the physiological functions in soybean plants, despite fungal infection.

This presentation explores several key inquiries: How do regulatory mechanisms govern the actions
and impacts of ZnONPs and CuONPs on metabolic, cellular, and molecular levels? What mechanisms
trigger defense signal pathways in response to metal and metal oxide NPs? What insights do we currently
possess regarding the molecular interactions between NPs and plants? Leveraging NPs technologies presents
a promising solution to addressing environmental challenges, offering significant benefits to farmers
throughout the African continent, especially those in arid and semi-arid regions. To what extent will these
nanofertilizers and nanopesticides serve as a solution to the challenges in agriculture?

KEYWORDS: Abiotic and biotic stresses, Defense systems, Nanofertilizers, Nanopesticides.
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MINI CONFERENCE N° 4:

DEVELOPMENT OF AN INNOVATIVE LABEL-FREE BIOSENSORS BASED ON DNA
COMPONENT DETECTION

HASNA MOHAMMADI, MALIANA EL AAMRI AND AZIZ AMINE

Laboratory of Process Engineering & Environment, Faculty of Sciences and
Techniques, Hassan II University of Casablanca, B.P.146, Mohammedia, Morocco;

Abstract

Recently, various biosensors have been conceived to facilitate sensitive detection of nucleic acids, offering
an appealing alternative to more complex and expensive analytical techniques. Within this context, this
study introduces three innovative strategies for the quantification of nucleic acids, based on the
determination of DNA components such as guanine, phosphate groups, ribose, and nucleosides. Guanine,
known for its electroactivity, has been employed to develop a novel strategy based on DNA strand
hydrolysis with the employment of functionalized carbon black modified screen-printed electrodes for of
nucleic acid biomarker detection. A detection limit of 0.7 nM of nucleic acid biomarker has been reached.
Additionally, phosphate groups also offer the possibility for quantifying of nucleic acid biomarker in
a sample. Smartphone colorimetric and electrochemical-based DNA sensors were developed in two steps:
the hydrolysis of DNA and miRNA target on microplates and the detection of released phosphate groups
through the molybdate reaction, forming a blue complex called the phosphomolybdate complex. The
intensity of the produced blue color was measured by smartphone. Thanks to the electroactivity of the
phosphomolybdate complex, the technique of square wave voltammetry was applied as well. These
sensors demonstrated excellent sensitivity, achieving detection limits of 600 fM and 8 fM for colorimetric
and electrochemical methods, respectively. The third approach involves ribose, was developed using the
colorimetric phenol-sulfuric acid sugar reaction, resulting in a complex yellow-orange color with a
detection limit of 0.17 uM. These label-free biosensors combine simplicity, portability, and reliability to
create novel bio-assays for accurate and rapid analysis of nucleic acid sequences.

16



"AYA ATSE

TUNISIAN ASSOCIATION OF BIOLOGICAL SCIENCES
33" INTERNATIONAL CONGRESS OF BIOLOGICAL SCIENCES AND BIOTECHNOLOGY

MINI CONFERENCE N° 5:

USE OF PHAGES TO CONTROL BACTERIAL PATHOGENS IN WATER AND FOODS
FATMA HMAIED

Laboratoire de Biotechnologies et Technologie Nucléaire, CNSTN, SidiThabet 2020, Tunisia

Abstract Foodborne disease related to food contamination by foodborne pathogens (bacteria, viruses,
parasites and toxins) is a global concern due to its impact on human health and economy worldwide.
Especially, fresh-cut vegetables and ready to eat food constitute a favorable medium for foodborne bacteria
transmission to human causing foodborne illnesses. In fact, fresh and minimally processed foods are
increasingly consumed due to consumers' awareness of the importance of eat fresh products. However, they
are more susceptible to spoilage because of their high water and nutrient content. Numerous pathogenic
bacteria may contaminate these products such as Salmonella enteric, E. coli O157: H7, Listeria
monocytogenes, Shigella (Rahmani et al. 2020, Hmaied et al 2014). Food contamination could occur at any
stage of food production through food chain from farm to fork. It can result from environmental
contamination including pollution in water, soil or air, as well as unsafe food storage and processing. Hence
safe drinking water and sanitation play a key role in preventing many more diseases, improving nutritional
outcomes ensuring quality care in healthcare settings.

The physical and chemical methods are usually used for the destruction of microbes. However,
conventional disinfection approaches have presented some limitations and disadvantages and could not face
pressing challenges related to health and environmental issues. For example, the recourse to the reuse of
wastewater to fill the water scarcity needs in the irrigation and agricultural land surfaces, constitues a
solution related to population in Middle East North Africa and region MENA. Currently, disinfection of
wastewaters are performed using ultrafiltration, ozonisation, UV..., but these tertiary treatment still
expensive. Chemical disinfectants such as chlorine can react with organic compounds to produce toxic or
produce carcinogenic coumpounds. Besides chlorine can not easily penetrate and eradicate biofilms. The
bioremediation and the biocontrol of environmental matrices could contribute in reducing pathgens and
avoid transmission to food through food chain. In this context, phage treatment has the potential to control
environmental wastewater process problems such as foaming in activated sludge plants; biofilm destruction,
biofouling (Hmaied et al. 2015,Jebri ey al.2016 Yahya et al. 2017)

Furthermore, Food industries are facing challenges related to the susceptibility of consumers to
foodborne pathogens infections due to the high number of immune-compromised individuals and the special
processing requirements for ready to eat food and fresh cut fruits and vegetables prior to commercialization.
In fact, ready to eat food is highly perishable and can’t be preserved with common processing methods
including heat, pasteurization and dehydration...that may alter its organoleptic properties and reduce its
nutritious value. Meanwhile, the emergence of antibiotic-resistant strains of pathogenic bacteria has
prompted a search for alternative food preservation techniques. Bacteriophages are micro-organisms
specifically targeting their bacterial host. They have been proven not to harm coexisting microflora, plants or
animal cells. Phages have been recognized as potential food antimicrobial agents for their capacity to remove
host bacteria in diverse environments. They have also been identified as a promising alternative for the bio-
control of antimicrobial-resistant pathogens. Thus, the effect of combining phages and antibacterial agents
could be a good alternative to control food and environmental contamination and to prevent the evolution of
bacterial resistance in a One Health Approach (Jebri et al. 2020 ; Zernadji et al. 2024).

KEYWORDS: foodborne pathogen, reused wasrewater, biocontrol, phage
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34 GHODBANE Soumaya PROTECTIVE EFFECTS OF BEE VENOM AGAINST 132
STRESS INDUCED BY CADMIUM
35 KIHEL Ines REPELLENT EFFECTS OF LANTANA CAMARA 132
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38 RTIBI Kais ERUCA SATIVA LEAVES AQUEOUS EXTRACT 134
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A EXPOSURE
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LENTISCUS A COMPARISON OF RESPONSES IN A
WATERSTRESSED ENVIRONMENT

44 BOUAZZI Arij EFFECTS OF SEED CHIMIOPRIMING ON 138
GERMINATION SUGAR METABOLISM AND
OSMOPROTECTANT ACCUMULATION OF THREE
SALTSTRESSED FABA BEAN VICIA FABA L
CULTIVARS AT THE GERMINATION STAGE

45 DALHOUMI wejden EFFECT OF MORINGA OLEIFERA LEAVES ON 138
GASTRIC ULCERS
46 ESSID Ichrak ENHANCING PENNISETUM GLAUCUM 139

GERMINATION BY PRIMING WITH SPIRULINA
ALTHROSPIRA PLATENSIS UNDER CADMIUM
STRESS

47 GUIZANI Asma CHANGES IN ABA CONTENTS ANTIOXIDANT 139
ENZYME ACTIVITIES AND GENE EXPRESSION
PROFILES UNDER DROUGHT STRESS IN
TOLERANT AND SUSCEPTIBLE WHEAT
GENOTYPES

48 HAFSI Chokri NADPH OXIDASES DIFFERENTIALLY REGULATE 140
PHOTOSYNTHESIS AND ION FLUX IN
ARABIDOPSIS UNDER CADMIUM STRESS

49 HAMDI DHOUHA THE NEUROPROTECTIVE EFFECT OF CLOVE 140
ESSENTIAL OIL AGAINST OHDA INDUCED CELL
DEATH IN SHSYY AND A RAT MODEL OF
PARKINSON?S DISEASE

50 HMISSI Manel ENHANCEMENT OF DURUM WHEAT TOLERANCE | 141
TO SALINITY STRESS BY EXOGENOUS INDOL
ACETIC ACID APPLICATION

51 HORCHANI Faouzi EFFECTS OF SEED CHIMIOPRIMING ON 141
GERMINATION LIPID PEROXIDATION AND
ANTIOXIDANT CAPACITY OF THREE

SALTSTRESSED FABA BEAN VICIA FABA L
CULTIVARS AT THE GERMINATION STAGE

52 KHAIREDDINE Leila MITIGATION OF CADMIUM TOXICITY BY 142
EXOGENOUS MOLYBDENUM IN WHEAT
53 KHARBECH Oussama HYDROGEN SULFIDE MITIGATES 142

CHROMIUMINDUCED CHLOROPHYLL
DEGRADATION AND IMPROVES
PHOTOCHEMICAL EFFICIENCY OF PSII AND GAS
EXCHANGE IN BEAN PHASEOLUS VULGARIS L
PLANTS

54 MELLITI GARALI SONDES PHYTOPLANKTON DIVERSITY AND DYNAMICS IN | 143
THE LAGOON AND BAY OF BIZERTE NORTH OF
TUNISIA DURING WINTER

55 MOKNI Abi STUDY OF THE REPLACEMENT OF EGG WHITE 143
WITH PROTEINS PLANTS IN THE
MARSHMALLOWS FORMULATION
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56 NSIRI Khawla ROLE OF AUXIN IN REGULATION OF RESPONSES 144
OF COMMON BEAN TO IRON DEFICIENCY

57 REZIGUI Touhami INFLUENCE OF SEED ORIGIN ON 144
PHOTOSYNTHETIC TRAITS IN TUNISIAN
QUERCUS SUBER

58 SAI KACHOUT Salma CROPPING SYSTEMS ON OLIVE ORCHARDS 145

PROMOTE SOIL MICROBIAL DIVERSITY UNDER
RAINFED CONDITIONS

59 SAIDI issam PHYTOCHEMICAL SCREENING AND 145
ANTIBACTERIAL ACTIVITY OF MORINGA
OLEIFERA LEAVES EXTRACT

60 THABTI Siwar STUDY OF SOME DEFENSE MECHANISMS 146
THROUGH THE DYNAMICS OF OROBANCHE
GERMINATION AND ATTACHMENT NEAR THE
ROOT OF FABA BEAN VARIETIES. USING
VARIABLES EXTRACTED FROM A
MATHEMATICAL MODEL 4-PARAMETER HILL

61 TLILI Darine APPLICATION OF PHENOLIC EXTRACT PREPARED | 146
FROM OLIVE MILL WASTE TO MITIGATE THE
EFFECT OF WATER STRESS ON POMEGRANATE

62 TRABELSI hiba STUDY OF THE ANTIFUNGAL EFFECT OF THE 147
ESSENTIAL OIL OF LAVANDULA STOECHUS L
AND OF THE ESSENTIAL OIL OF JUNIPERUS
OXYCEDRUS L OF TUNISIAN ORIGIN AGAINST
EUTYPA LATA PATHOGENIC FUNGUS
RESPONSIBLE FOR EUTYPIOSIS IN VINES

63 YASSINE nada INTEGRITY OF PHOTO-ASSIMILATORY PIGMENTS | 147
IN BEAN (PHASEOLUS VULGARIS L.) PLANTS
SUBMITTED TO CHROMIUM STRESS

BIOTECHNOLOGY

64 ABDELLAH FATIHA ANTIOXIDANT POWER OF OLIVE PULP FROM 149
CHEMLAL VARIETY AND ITS PROTECTIVE
EFFECT AGAINST LIPID PEROXIDATION

65 ABIDI Mounir TUNISIAN WILD ROSEMARY ROSMARINUS 149
OFFICINALIS L ESSENTIAL OILS
PHYTOCHEMICAL PROFILING ANTIBACTERIAL
AND ANTIBIOFILM PROPERTIES AND
MOLECULAR DOCKING STUDIES

66 AIRECHE Marwa PROTEOMIC AND MOLECULAR IDENTIFICATION 150
OF AN EXTREME THERMOPHILIC BACTERIUM
ISOLATED FROM SEDIMENT SAMPLE USING
MALDITOF MS AND S RRNA GENE SEQUENCING

67 AMARA Cyrine POTENTIAL USE OF LIGNOCELLULQOSIC 150
NANOFIBERS FROM OLIVE WASTE FOR THE
REINFORCEMENT OF POLYVINYL ALCOHOL IN
SUSTAINABLE PACKAGING

68 BARDAA Sana A NOVEL SERICINBASED CREAM AS A 151
PROMISING TREATMENT FOR INFECTED
DIABETIC WOUNDS

69 BEN FARHAT Leila BIODIVERSITY AND MULTIFUNCTIONAL 151
FEATURES OF LACTIC ACID BACTERIA
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70 BEN HLEL Takoua VALORIZATION OF SUCROSE EXTRACTED FROM | 152
WASTE SOFT DRINKS FOR IN VITRO
GERMINATION AND GROWTH OF HOT PEPPER
SEEDLINGS ON MURASHIGE AND SKOOG
MEDIUM

71 BEN MOHAMED Hatem VALORIZATION OF OASES DATE PRODUCTS: A 152
COMPARATIVE COMPOSITIONAL STUDY OF
PRODUCTS DERIVED FROM FRUITS DATE OF
DEGLET NOUR AND COMMON CULTIVARS

72 BEN SAAD Rania FUNCTIONAL VALIDATION OF LOBULARIA 153
MARITIMA THIOREDOXIN-H2 PROTEIN FOR ITS
ABILITY TO COMBAT BACTERIAL AND FUNGAL

INFECTIONS

73 BEN SALAH Riadh EFFECTS OF LIN POLYSACCHARIDES ON BEEF 153
SAUSSAGE PROPERTIES

74 BEN SLIMA Sirine ANTIOXIDANT ACTIVITIES FUNCTIONAL 154

PROPERTIES AND APPLICATION OF A NOVEL
LEPIDIUM SATIVUM POLYSACCHARIDE IN THE
FORMULATION OF CAKE

75 BENYAGOUB Elhassan QUALITY OF FERMENTED GOAT MILK 154
FLAVOURED WITH LEAVES OF PHOENICIAN
JUNIPER STORED UNDER AMBIENT CONDITIONS

76 BEN TEJ Amira IN VIVO EVALUATION AND MOLECULAR 155
DOCKING STUDIES OF EUCALYPTUS OLEOSA EO
EXTRACT OF SEEDS HEPATOPROTECTIVE EFFECT
INDUCED BY TETRACHLOROMETHANE CCL IN
RATS

77 BOULEDROUA Samia INFLUENCE OF COBALT DOPING ON THE 155
ANTIBACTERIAL ACTIVITY OF ZINC OXIDE
NANOPARTICLES

78 CHENTIR Imene DEVELOPING SMART PACKAGING USING 156
GELATIN AND SODIUM ALGINATE COMPLEX
FUNCTIONALIZED WITH FRUIT WASTE
ANTHOCYANINS APPLICATION FOR CHICKEN
FILLET MONITORING

79 HAJRI Latifa ANTICANCER ACTIVITY OF ENCAPSULATED 156
PEARL MILLET POLYPHENOL RICH EXTRACT
AGAINST PROLIFERATING AND NON
PROLIFERATING BREAST CANCER CELLS IN
VITRO

80 HAMMADI Amaria Ilhem | ISOLATION AND IDENTIFICATION OF NEW 157
THERMOPHILIC STRAIN FROM ALGERIAN
DESERT

81 HENCHIRI Selma HEPATOPREVENTIVE PROPERTIES OF PLANT | 157
PARASITE PHELIPANCHE RAMOSA

IMPACT OF MISSENSE MUTATIONS ON THE 158
STRUCTURE-FUNCTION RELATIONSHIP OF
HUMAN SUCCINYL-COA SYNTHETASE USING IN
82 ELABED selma SILICO ANALYSIS

83 KHANFIR Emna IDENTIFICATION AND CHARACTERIZATION OF A | 158
PROTEIN LINKED TO PATHOGENICITY TDPR OF
DURUM WHEAT IN RESPONSE TO ABIOTIC AND
BIOTIC STRESS
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84 KIRDI rachida TEA TREE ESSENTIAL OIL SOLID SOAP 159
CHARACTERISATION
85 LOUATI Mariem ISOLATION IDENTIFICATION AND 159
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ORAL COM N°: 1.
MICROBIAL BIOREMEDIATION OF HEAVY METALS UNDER THE INFLUENCE OF A STATIC
MAGNETIC FIELD AND MONITORING OF EXOPOLYSACCHARIDE PRODUCTION

CHIRAZ ABBES 1%, SIRINE RIDENE2' , NAIMA WERFELLI 3%, AHMED LANDOUSI 4!

! University of Carthage, Biochemistry and Molecular Biology Lab of Faculty of Sciences Bizerte, Risks related to
environmental stress, struggle and prevention (UR17ES20), Bizerte, Zarzouna, Tunisia

2 International Center for Environmental Technologies of Tunis (CITET)

Abstract: The microbial enzymatic apparatus plays a major role in the accumulation, transformation, degradation, and
resistance to heavy metals in the environment. The overall objective of this work was to study the remediation of soil
polluted with a mixture of heavy metals by bio-augmenting it with two bacteria, Pseudomonas Stutzeri LBR and
Cupriavidus metallidurans CB-50, either isolated or in consortium. These bacteria were chosen for their interesting
properties in heavy metal accumulation. Both Pseudomonas stutzeri LBR and Cupriavidus metallidurans CB-50 in
consortium showed a significant reduction rate in heavy metal concentration. It was also demonstrated that the effect of
a static magnetic field accelerates the bioremediation of metals and the production of Exopolysaccharides. These
promising data open new perspectives for a bioremediation process through this consortium.

KEYWORDS: Bioremediation 1, Pseudomonas stutzeri LBR 2, Cupriavidus metallidurans CB-50 3,

ORAL COM N°: 2.

LEISHMANIA INFANTUM METHYLTHIOADENOSINE PHOSPHORYLASE (LIMTAP):
REVEALING DRUG TARGET POTENTIAL THROUGH COMPUTATIONAL AND BIOCHEMICAL
APPROACHES

ABDELKRIM YOSSER ZINA? KHALFAOUI ISLEME!, BARHOUMI MOURAD!, ABBESS SONIAL
MEJRI THOURAYA!, ABID HELA?!, HARIGUA-SOUIAI EMNA!, GUIZANI IKRAM?

! aboratory of Molecular Epidemiology and Experimental Pathology, Institut Pasteur de Tunis — University Tunis el
Manar
Process Engineering Department, Institut Supérieur de Etudes Technologiques de Bizerte, Direction Générale des
ISETs

Abstract:

The LIMTAP protein, exhibiting a 35.64% identity with huMTAP, is considered as a promising drug target due to its
unique ability to metabolize MTA, coupled with its high druggability according to the Tropical Disease Research
database. Our study focused on 1- the study of the Protein-Substrate interactions through molecular modeling and
docking simulations towards identification of novel inhibitors; 2- the assessment of LIMTAP assayability through
development of an enzymatic 96-well plate assay to screen potential compounds that could target the LIMTAP
enzymatic activity.

We conducted protein sequence analysis of LIMTAP that we compared to other organisms from different reigns.
Multiple 3D monomeric models were generated using a combination of comparative, threading, and artificial
intelligence methods. Comparative model (Modeller) and AlphaFold model served to build trimeric models of LIMTAP
using Glaxyhomomer and Colab AlphaFold, respectively. Docking simulations of the natural substrate (MTA) against
the trimeric models and the human analog (LCG6) provided insights into interaction modalities. Quantitative and
qualitative analysis of the MTA binding mode with the LIMTAP and huMTAP proteins revealed specific
interactions, which guide the identification of potential selective inhibitors for LIMTAP in future virtual screenings.
Furthermore, we used a recombinant LiMTAP His® tagged protein that was purified using nickel nitrilotriacetic acid
agarose columns. We optimized the MTAPase assay by adjusting reaction parameters, including reaction volume,
temperature, time, substrate, and DMSO concentrations, and by varying commercial xanthine oxidase (XO) sources.
We found the optimized experimental conditions to be highly reproducible and statistically significant, with a Z' score >
0.5, thus validating them for the biochemical screening of potential compounds to be virtually identified to target
LIMTAP.

Our future endeavors involve virtual screening, selection, and validation of promising molecules through their
molecular and biochemical validations.

KEYWORDS: L. infantum, MTAP, drug discovery, molecular docking, enzymatic assay
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ORAL COM N°: 3.
EFFICIENT USE OF A RECOMBINANT CHITINASE AND GLUCANASE IN POSTHARVEST
CONTROL OF GRAY MOLD DISEASE IN GRAPES

SAFA BENHADJ MOHAMED !, AYMEN EZZINE * % MARWA MOUMNI 2 ISSAM SMAALI * AND
GIANFRANCO ROMANAZZ|®

! Laboratory of Protein Engineering and Bioactive Molecules (LIP-MB) LR11ES24, INSAT, University of Carthage, Tunisia.
ZHigher Institute of Preparatory Studies in Biology and Geology (ISEP-BG), University of Carthage, Soukra, 2036, Tunisia.

® Department of Agricultural, Food and Environmental Sciences, Marche Polytechnic University, Ancona, Italy.

Abstract: Botrytis cinerea is the most distributed worldwide fungal phytopathogen. Nowadays, bio-fungicides have
been emerged as alternative solution to the synthetic pesticides. In the current study, recombinant glucanase and
chitinase enzymes were produced in bacterial expression systems and used for postharvest treatment of grapes to inhibit
the development of the gray mold disease. Optimal concentrations were used in each case. Chitinase enzyme was also
used to produce chitooligosaccharides by the treatment of commercialized chitosan at different concentrations (1.0%
and 2.0%). The growth inhibitory effect of treated and non-treated chitosan on B. cinerea were compared.

Our results showed a significant inhibitory potential of the enzymes, as well as separated or combined, on B. cinerea
after 5 days. These inhibitions were also affirmed by microscopic analysis of conidia germination.

Chitosan is known to elicit many plant defense responses and proved to be effective in fungal growth inhibition by
directly interfering in or by activating certain biological processes. The treated chitosan with chitinase showed a high
inhibition of Botrytis growth on infected grapes. Confirming that the oligosaccharides produced are more efficient than
chitosan in controlling fungal growth inhibition.

KEYWORDS: Glucanase, Chitinase, Chitosan, Recombinant expression, Plant pathogenic fungi.

ORAL COM N° : 4.
COMPOSITION AND ANTICOAGULANT POTENTIAL OF CHONDROITIN SULFATE AND
DERMATAN SULFATE FROM INEDIBLES PARTS OF GARFISH (BELONE BELONE)

SAWSSEN BEN CHIKHA 1, HAJER BOUGATEF 1, FEDERICA CAPITANI 2, IKRAM BEN AMOR 3,
FRANCESCA MACCARI 4, JALEL GARGOURI 5, ASSAAD SILA 1,6, NICOLA VOLPI 4 AND ALI
BOUGATEF 1,7*
! Laboratory for the Improvement of Plants and Valorization of Agroressources, National School of Engineering of Sfax (ENIS),
University of Sfax, Sfax 3038, Tunisia;
benchikhasawsen570@gmail.com (S.B.C.); hajer.bougatf93@gmail.com (H.B.); assaadsila@gmail.com (A.S.)

Clinical and Experimental Medicine Ph.D. Program, University of Modena and Reggio Emilia, 41121 Modena, Italy;
federica.capitani@fmail.com
2 Sfax Regional Blood Transfusion Center, EI-Ain Road km 0.5, Sfax 3003, Tunisia;
ikrambenamor.hemato@gmail.com
® 4 Department of Life Sciences, University of Modena and Reggio Emilia, Via Campi 213/D, 41125 Modena, Italy;
francesca.maccari@unimore.it (F.M.); nicola.volpi@unimore.it (N.V.)
45 Laboratory of Hematology, Medical Faculty of Sfax, University of Sfax, Magida Boulila Avenue, Sfax 3029, Tunisia;
jalelgargouri@yahoo.fr
56 Department of Life Sciences, Faculty of Sciences of Gafsa, University of Gafsa, Gafsa 2100, Tunisia
® 7 High Institute of Biotechnology of Sfax, University of Sfax, Sfax 3038, Tunisia
Abstract: Glycosaminoglycans (GAGS) play a crucial role due to their significant biomedical functions.
Chondroitin sulfate (CS) and dermatan sulfate (DS), the main representative family of GAGs, were extracted and
purified from garfish (Belone belone) by-products, i.e., skin (GSB), bones (GCB), and heads (GHB), and their
composition and anticoagulant activity were investigated. CS/DS were purified by ion-exchange chromatography with
yields of 8.1% for heads, 3.7% for skin, and 1.4% for bones. Cellulose acetate electrophoresis was also explored for
analyzing the extracted CS/DS. Interestingly, GHB, GSB, and GCB possessed sulfate contents of 21 _ 2%, 20 _ 1%,
and 20 _ 1.5%, respectively. Physico-chemical analysis showed that there were no significant differences (p > 0.05)
between the variances for sulfate, uronic acid, and total sugars in the GAGs extracted from the different parts of fish.
Disaccharide analysis by SAX-HPLC showed that the GSB and GCB were predominately composed of DDi-4S [DUA-
GalNAc 6S] (74.78% and 69.22%, respectively) and DDi-2,4S [DUA2S-GalNAc 4S] (10.92% and 6.55%,
respectively). However, the GHB consisted of 25.55% DDi-6S [DUA-GalNAc 6S] and 6.28% DDi-2,6S [DUA2S-
GalNAc 4S]. Moreover, classical anticoagulation tests were also used to measure their anticoagulant properties in vitro,
which included the activated partial thromboplastin time, prothrombin time, and thrombin time. The CS/DS isolated
from garfish by-products exhibited potent anticoagulant effects. The purified CS/DS showed exceptional anticoagulant
properties according to this research and can be considered as a new agent with anticoagulant properties.

1

KEYWORDS: Belone belone; by-products; chondroitine sulfate; dermatan sulfate; chemical Characterization;
anticoagulant activity
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ORAL COM N°: 5.
OPTIMIZATION OF NEWLY ISOLATED BACILLUS CEREUS A-AMYLASE PRODUCTION USING
ORANGE PEELS AND CRAB SHELLS AND APPLICATION IN WASTEWATER TREATMENT

BOUTHAINA BEN HADJ HMIDA!, SAMEH BEN MABROUK! AHMED FENDRI}, AIDA HMIDA
SAYARI?, ADEL SAYARI"®

'Laboratory of Biochemistry and Enzymatic Engineering of Lipases, National Engineering School of Sfax, University
of Sfax, BP 1173, 3038 Tunisia

“Laboratory of Microbial Biotechnology and Enzymatic Engineering, Centre of Biotechnology of Sfax, University of
Sfax, Sidi Mansour Km 6, BP 1177, Sfax 3018, Tunisia.

®Department of Biological Sciences, College of Science, University of Jeddah, Jeddah 23890, Saudi Arabia

ABSTRACT:

A newly isolated strain was identified as Bacillus cereus spH1 based on 16S and 16-26S genes sequencing, and the
crude enzyme underwent partial characterization. The ideal temperature and pH activity values were 65°c and 7.5,
respectively. The enzyme exhibited significant stability, retaining over 90% of its original activity at 55°C. The maltose
was the only product generated during the starch hydrolysis. Optimization strategies, using one variable at time
(OVAT) and Plackett-Burman design, were employed to improve enzyme production. Condition inferred revealed that
the optimal physical parameters for maximum enzyme production were 30°C, pH 7.5, and 12 hours of incubation, using
tryptone, extract malt, orange peels, crab shells, calcium, and NaCl as culture medium. The full factorial design (FFD)
model was observed to possess a predicted R2 and adjusted R2 values of 0.9788 and 0.9862, respectively, and it can
effectively predict the response variables (p=0). Following such efforts, aamylase activity was increased 142 folds,
ranging from 0.06 U/mL to 8.5 U/mL. This work proposes the valorization of agro-residues to improve enzyme
production with the objective of developing a green and sustainable approach that holds great promise for
environmental and economic challenges. Moreover, Bacillus cereus spH1 strain and it’s a-amylase have demonstrated
their potential in the treatment of effluents from the pasta industry which can contribute to the Tunisian circular
economy and promote the development of local aquatic resources.

KEYWORDS: new isolated Bacillus, optimization of a-amylase production, statistical methodology designs, OVAT,
Plackett-Burman, full factorial design, orange peels, blue crab by-products wastes, wastewater treatment.

ORAL COM N° :6.
COPRODUCTION OF CAROTENOIDS AND BIOMETHAN FROM THE GREEN MICROALGAE
TETRADESMUS SP

NADIA BERREJEB', CECILIA FARALONI ? , ARIANNA CATENACCI®, VALERIA MEZZANOTTE?,
GIUSEPPE TORZILLO? ISSAM SMAALI*

! Laboratory of Protein Engineering and Bioactive Molecules (LR11ES24), - INSAT, Centre Urbain Nord, University of
Carthage, BP 676, Tunis Cedex, 1080, Tunisia

! Institute of Bioeconomy, National Research Council of Italy, Via Madonna del Piano 10, Florence, 50019,

2 ltalyDepartment of Civil and Environmental Engineering (DICA), Politecnico di Milano, Piazza L. Da Vinci 32,
20133 Milano, IT, Italy

® Universita degli Studi di Milano — Bicocca, Department of Earth and Environmental Sciences (DISAT), P.zza della
Scienza 1, 20126 Milano, Italy

Abstract:

. Microalgae are photosynthetic micro-organisms sources of a myriad of biomolecules valued in several domains
including nutraceuticals, cosmetics, pharmaceuticals, animal feed and biofuels. In this project, we aim to study the
feasibility of a sustainable multi-product biorefinery which produces carotenoids as high value molecules and
biomethane from the cultivated microalgae cells. In a successful approach, Tetradesmus sp. LT1 a novel specie locally
isolated from the Tunis lagoon was cultivated in a bubbling photobioreactor. The obtained biomass was used to extract
carotenoids. HPLC-DAD analysis showed the presence of : violaxanthin (10%-29%), lutein (33%-42%), cantaxanthin
(9%-17%) and astaxanthin (3%-12%) as major components in the carotenoid extract. The residual coproduct was used
to carry out an anaerobic digestion that permitted to determine an overall biomethane potential of 500ml/g VS. This
work demonstrates the proof of concept of the implementation of this sustainable biorefinery

KEYWORDS: microalgae, carotenoids, biomethan, biorefinery
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CYTOTOXIC EFFECT OF ETHANOL AND AQUEOUS EXTRACTS OF PLANTAGO MAJOR AND
PLANTAGO LAGOPUS ON COLORECTAL CANCER
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1. Laboratory of Plant Toxicology and Environmental Microbiology, Department of Life Sciences, Faculty of Sciences
of Bizerte, University of Carthage, TUNISIA.
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Abstract: The species Plantago major and Plantago lagopus of the Plantago genus belonging to the Plantaginaceae
family are cosmopolitan plant used in traditional and modern medicine. Indeed, they are endowed with several virtues,
this is due to their richness in various secondary metabolites (polyphenols, terpenes ...), among these qualities we can
cite the antiviral activity, wound healing, anti-inflammatory properties, anti-leukemia, antibacterial and antioxidant.
Indeed, in this study, we are interested in investigating the in vitro cytotoxic activity of different extracts of leaves and
roots of two species collected in the region of Beja in the north-west of Tunisia on two-colon cancer cell lines using
crystal violet assay and identified the phenolic compounds of the extracts. The identification of phenolic compounds by
LC-MS showed that the polyphenols present were mainly phenolic acids and flavonoids. Our study unveiled that there
are new phenolic compounds such as Luteolin, Luteolin 7-rutinoside, Luteolin 7-rhamnoside, Plantainoside A,
Coumaroyl acid di Hexoside which are not yet named in the recent literature. Aqueous extracts of the two species where
richer in polyphenols than the hydroethanolic ones. In addition, we identified for the first time the presence of Salicylic
acid in the hot aqueous extracts of roots of Plantago lagopus. Besides, treatment with ethanolic extracts of the leaves
and roots of Plantago lagopus inhibited the viability of Caco-2 colorectal cells at low concentrations. There was a 31%
reduction in Caco-2 viability at a concentration of 0.1 pg/mL of aqueous extracts of the roots of Plantago lagopus. This
inhibition reached 45% at a concentration of 250 pg/mL of ethanolic extracts of roots after 12 h of exposure. The
aqueous extracts of the leaves of Plantago major, showed anti Caco-2 cell activity after 24 h of exposure, On the other
hand, the root extracts showed a 28% inhibition of Caco-2 cells after 12 h at a concentration of 250 pg/mL.
KEYWORDS: Plantago major L.; Plantago lagopus L.; phytochemical screening; antiproliferative activity; Caco-2.

ORAL COM N° : 8.
OBESITY AND BREAST CANCER RISK AMONG TUNISIAN WOMEN: INSIGHTS FROM THE
MONASTIR REGION STUDY
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Médecine de Monastir —Université de Monastir - Tunisie

2 : Service d’Oncologie Médicale — CHU F. Bourguiba de Monastir. Tunisie

Abstract

Obesity is currently an epidemic in Tunisia and in the world, being either overweight or obese. Obesity is
associated with an altered whole-body physiology and hormonal environment that promote a number of disease
states, including diabetes and cardiovascular disease. Obesity is also associated with an increased risk of
developing a number of cancers and with poorer survival outcomes for patients with those cancers.

This study examines the relationship between overweight/obesity and breast cancer risk among Tunisian women in the
Monastir region. Using epidemiological methods and statistical analyses, we explore this association while considering
menopausal status, hormone-dependent cancers, metastatic status, physical activity levels, and dietary patterns.

Our findings reveal a correlation between overweight/obesity and breast cancer among Tunisian women in Monastir: A
significant number of 76.8% of breast cancer patients have a BMI greater than 25 kg/mz2, and the majority of these
women are postmenopausal. Patients with elevated BMI do not engage in physical activity and adopt unhealthy eating
habits. A significant correlation appears between high BMI and hormone receptor status, breast cancer patients with
hormone receptor positive (ER+) and high BMI are much more significant compared to their ER-negative (ER-). It
should be noted that the majority of patients studied did not present metastasis.

These results underscore the imperative of considering overweight/obesity and lifestyle factors in the assessment of
breast cancer risk among Tunisian women in the Monastir region. Adapted interventions promoting a healthy weight,
regular physical activity and balanced dietary practices appear promising in reducing the risk of breast cancer.
Keywords: Cancer Breast- Obesity — overweight- Monastir.
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EVALUATION OF PLASMATIC MICROPARTICLES [IN POLY-TRANSFUSED BETA-
THALASSEMIA PATIENTS
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Abstract: Background: Microparticles (MPs) are submicrometric fragments released during the plasma membrane remodeling of
cells undergoing apoptosis or activation. They prominently exhibit phosphatidylserine (PS) on their outer surface, along with
additional surface markers characteristic of their cellular origin. Initially overlooked and dismissed as circulating platelet “dust” in
plasma, MPs have recently garnered increased attention due to their implicated roles in various diseases, notably beta-thalassemia. It
is a hereditary blood disorder arising from diminished or absent synthesis of B-globin chains in hemoglobin, leading to an imbalance
between alpha and non-alpha globin chains. As a result, this disrupts membrane phospholipids in erythrocytes, promoting membrane
blebbing and the release of pro-coagulant MPs. Consequently, patients are at heightened risk of thrombotic complications.
Individuals with beta-thalassemia major, the most severe form of the disease, require regular blood transfusions to manage chronic
hemolytic anemia effectively.

Aims: We aim to compare the plasmatic microparticles levels among pediatric and adult beta-thalassemia major patients, before and
after transfusion, to assess the impact of transfusions on MPs and to evaluate their potential use as cellular biomarkers for thrombotic
risks.

Methods: We obtained informed consent from participants, including healthy donors and clinically diagnosed pediatric and adult
poly-transfused beta-thalassemia major patients from the National Bone Marrow Transplant Center in Tunis and the Rabta Hospital.
Flow cytometry quantified apoptotic MPs originating from erythrocytes, platelets, and endothelial cells.

Results/Conclusion: Our findings revealed significantly higher MPs levels in pediatric patients compared to adults, with a decrease
post-transfusion. This suggests transfusions play a role in managing MPs concentration, in addition to treating chronic anemia. We
also observed increased apoptotic MPs, particularly those from endothelial cells and erythrocyes, compared to healthy donors,
indicating excessive apoptosis and potential MPs contribution to thrombotic risk. This underscores MPs’ potential as cellular
biomarkers for beta-thalassemia thrombotic complications.

KEYWORDS: Beta-thalassemia, Transfusion, Microparticles
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BIOACTIVE, VOLATILE, AND INORGANIC COMPOSITION OF AN ALGERIAN MEDICINAL AND
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8 Laboratory of Biotechnology of the Bioactive Molecules and Cellular Physiopathology, Department of Biology, University of
Batna, 05000 Batna, Algeria.

Abstract: Using the bioguided fractionation approach, we have assessed the leishmanicidal activity of an Algerian Pulicaria
inuloides (Asteraceae) in this work. Quercetagetin-3,5,7,3"-tetramethyl ether was identified as the primary constituent of the active
CHCI; extract from the aerial part. This compound exhibited a leishmanicidal effect on L. amazonensis stages (ICsq = 0.483 + 0.021
mM) and a good selectivity index on murine macrophages (CCsy = 0.524 £+ 0.055 mM). Similarly, the primary constituent of the
active CHCI; extract from the roots was identified as 10-isobutyryloxy-8,9-epoxy-thymol isobutyrate, which demonstrated a strong
leishmanicidal effect on the promatigote and amastigote stages of L. amazonensis (ICso= 5.03 and 2.87 uM, respectively) and a good
selectivity index on murine macrophages (CCs, = 19.37 uM). Furthermore, the AcOEt extract from aerials and roots was shown to
have the highest antioxidant capacity, which is associated with the presence of flavonoids and phenolics. According to P. inuloides
EO's chemical makeup, the main constituents are d-cadinene, a-muurolene, y-cadinene, a-epi-cadinol, and a-cadinol. An ICP-MS
technique was also used to identify inorganic elements, and the results showed the species richness in C, Mg, K, Ca, Al, Na, Cl, S,
and P. The leishmanicidal activity of P. inuloides aerial and root extracts has really never been reported before, and the findings
support the species' potential as a source of antioxidants and leishmanicidal chemicals.

KEYWORDS: Pulicaria inuloides, Leishmanicidal and antioxidant activity, essential oil, inorganic elements.
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ENHANCING PROTEIN AND PROTEASE PRODUCTION IN DUNALIELLA SALINA THROUGH
CULTIVATION CONDITION’S OPTIMIZATION USING BOX-BEHNKEN EXPERIMENTAL DESIGN
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Abstract: The present study began on one of the Tunisian coasts, where a new strain of green microalgae had been
isolated.

Subsequent morphological and biochemical characterization confirmed that it is a unicellular, ovoid, eukaryotic,
biflagellate and halotolerant microorganism. Further identification using molecular biology tools identified the strain as
Dunaliella salina (D. salina).

So far, literature on D. salina has focused especially on its superb ability to accumulate valuable beta-carotene and
glycerol if cultivated in stressful conditions. Little attention was paid to the proteins and proteases despite its richness in
proteins which can reach 57% of its dry mass as indicated in some reports.

The work aims to address this gap by evaluating various protein extraction methods (including proteases) to identify the
most efficient approach for extracting metabolites of interest. Subsequently, optimization of the F/2 culture media using
Box-Behnken experimental design was conducted to enhance biomass, protein, and protease yields simultaneously.

The culture medium optimized for maximum protease production was selected, and subsequent enhancement of
proteolytic activity was achieved through meticulous optimization of substrate selection, temperature, incubation
duration, buffer and its pH levels.

Similarly, cultivating proteins for maximal production and then subjecting them to enzymatic hydrolysis to generate
bioactive peptides opens up a wide range of possibilities for various applications. These bioactive peptides can have
implications in fields such as pharmaceuticals, food science, and cosmetics, among others.

KEYWORDS: Dunaliella salina, Box-behnken experimental design, proteins, proteases, enzymatic hydrolysis,
bioactive peptides.
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Abstract: Sickle cell disease (SCD), a prevalent hereditary hemoglobinopathy globally, results from a single nucleotide
substitution in the gene encoding B-globin, leading to the production of abnormal hemoglobin known as sickle
hemoglobin and sickle-shaped erythrocytes. These abnormal cells interact aberrantly with various blood cells, including
leukocytes, platelets, and endothelial cells, thereby triggering the release of Circulating Blood Cell Microparticles
(MPs). Ranging from 0.1 to 1.0 um, these MPs are discharged in response to oxidative stress, cellular activation, injury,
or apoptosis. Possessing pro-coagulant and pro-inflammatory properties, MPs have garnered significant interest for their
role in modulating biological functions. Existing literature suggests their potential involvement in the pathophysiology
and subsequent manifestations of SCD. Hence, this study aimed to determine MP profiles in SCD patients compared to
healthy subjects. Blood samples from healthy donors and SCD patients from the National Bone Marrow Transplant
Center were analyzed for circulating MPs using flow cytometry. The cellular origin of these MPs was determined
through multiple labeling with specific antibodies and dyes. The analysis revealed a statistically significant increase in
microparticles derived from endothelial cells, platelets, and erythrocytes in SCD patients compared to healthy
individuals. This observation suggests a potential contribution of MPs to the thrombotic risk, chronic hemolytic anemia,
and vaso-occlusive crises observed in sickle cell patients.

KEYWORDS: Sickle cell disease, Microparticles, Flow Cytometry
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CONTRIBUTION TO COASTAL POLLUTION MONITORING: COMPARATIVE STUDY OF THE
EVOLUTION OF NON-SPECIFIC BIOMARKERS IN MUSSELS STRESSED BY DIFFERENT
POLLUTANTS (ORGANIC AND INORGANIC).
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Abstract: Monitoring aquatic ecosystems is the key to protecting them. Globally, the development of the industrial
sector is constantly creating new problems for the environment. At present, environmental researchers are
concentrating their efforts on developing new biological and ecological tools for a better understanding of the
interactions between the different compartments that make up the aquatic ecosystem on the one hand, and to protect
living resources on the other. This study is part of the overall aim of applying the ecotoxicological approach to the
monitoring of aquatic environments. The aim of this work is to compare biological responses measured in mussels
(Mytilus galloprovincialis) stressed by two types of pollutant (organic and inorganic): synthetic dyes (Cibacet Blue
(BC) and Erionyl Red (ER)) and heavy metals (copper and lead). L’activité enzymatique Catalase et la variation des
protéines totales ont été utilises comme des biomarqueurs de stress non spécifiques. Les résultats obtenus ont montré
une corrélation positive entre les concentrations testés colorants : 25-200 mg/L ; métaux lourds : 0,5-2mg/L) des deux
types de polluants et les réponses biologiques mesurées telle que ’activité enzymatique « Catalase » et les « protéines
totales ». Nevertheless, the maximum change in enzymatic activity and variation in total protein was clearly observed in
the case of heavy metals (Cu: >250 U/mg protein; Pb: ~145 U/mg protein) compared to the synthetic dyes (BC:86 U/mg
protein; RE: 115 U/mg protein used in this experiment. At the same time, a general metabolic disturbance was observed
in mussels stressed separately by the different pollutants, with no significant differences (increased nitrogen and
phosphorus secretions). These biological responses remain significant and rapid indicators of the health of the aquatic
environment.

KEYWORDS: Monitoring, pollution, Catalase, stress, biomarkers.
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MODULATION OF IMMUNOINFLAMMATORY RESPONSE INDUCED IN AN EXPERIMENTAL
MODEL OF MULTIPLE SCLEROSIS: POTENTIAL ROLE OF NATURAL POTASSIUM CHANNEL
BLOCKER FROM ANDROCTONUS SCORPION VENOM
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Algiers, Algeria.
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Abstract: Multiple sclerosis (MS) is a chronic inflammatory demyelinating disease of the central nervous system.
Accumulating evidence suggests that neuroinflammation plays a major role in the pathogenesis of MS. The excessive
reactive oxygen species (ROS), generation of reactive nitrogen species (RNS) and inflammatory mediators release,
have been involved as mediators of demyelination and brain damage in both MS and in animal models. Venoms are a
rich source of highly specific toxins, which allow the identification of novel therapeutic targets such as neurological
diseases related to myelin loss. This study aimed to evaluate the immunomodulatory effect of Kaliotoxin2 (KT X2), a K+
blocker purified from Aah venom in developed murine model of demyelination using cuprizone. Mice received oral
administration of cuprizone during 6 weeks, and then injected three times with KTX2 by intracerebroventricular (i.c.v)
route during the last week. Mice are then scarified 24 h after the third injections. Brain were collected for histological,
immunohistochemical and biochemical analysis; Obtained results showed that 6 weeks of cuprizone administration
induced myelin loss in brain associated with an important neuroinflammation response and oxidative stress. The
results showed also that KTX2 treatment lead to an important reduction of immuno-inflammatory markers and
attenuation of oxidative stress. These results highlight for the first time the immunomodulatory effect of KT X2 in murine
model of demyelination. These results highlight also that KTX2 from scorpion venom might prevent the demyelination
throughout the blockage of k+ channels in the CNS.

KEYWORDS: Multiple sclerosis, neuroinflammation, Kaliotoxin, CNS
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DEVELOPMENT OF AN INNOVATIVE LABEL-FREE BIOSENSORS BASED ON DNA COMPONENT
DETECTION
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Recently, various biosensors have been conceived to facilitate sensitive detection of nucleic acids, offering an
appealing alternative to more complex and expensive analytical techniques. Within this context, this study introduces
three innovative strategies for the quantification of nucleic acids, based on the determination of DNA components such
as guanine, phosphate groups, ribose, and nucleosides. Guanine, known for its electroactivity, has been employed to
develop a novel strategy based on DNA strand hydrolysis with the employment of functionalized carbon black
modified screen-printed electrodes for of nucleic acid biomarker detection. A detection limit of 0.7 nM of nucleic acid
biomarker has been reached. Additionally, phosphate groups also offer the possibility for quantifying of nucleic
acid biomarker in a sample. Smartphone colorimetric and electrochemical-based DNA sensors were developed in two
steps: the hydrolysis of DNA and miRNA target on microplates and the detection of released phosphate groups through
the molybdate reaction, forming a blue complex called the phosphomolybdate complex. The intensity of the produced
blue color was measured by smartphone. Thanks to the electroactivity of the phosphomolybdate complex, the technique
of square wave voltammetry was applied as well. These sensors demonstrated excellent sensitivity, achieving
detection limits of 600 fM and 8 fM for colorimetric and electrochemical methods, respectively. The third approach
involves ribose, was developed using the colorimetric phenol-sulfuric acid sugar reaction, resulting in a complex
yellow-orange color with a detection limit of 0.17 uM. These label-free biosensors combine simplicity, portability, and
reliability to create novel bio-assays for accurate and rapid analysis of nucleic acid sequences.

Keywords: DAN Biosensors; Guanine; Phosphate groups; Ribose; label-free biosensor; of nucleic acid biomarker.
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CHARGE CLUSTERS SCREENING IN LAND PLANTS MITOCHONDRIAL PROTEINS:
STRUCTURAL AND FUNCTIONAL CONSEQUENCES
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Abstract: Intrinsically disordered protein regions assure key molecular and cellular functions. In this work, we have
evaluated the occurrence, localization and functional annotation of Charge Clusters (CC) in land plants mitochondrial
proteins, as the first large scale study of this type. A 44 316 protein sequences belonging to 52 species of land plants
were analyzed using Finding Clusters Charge in Protein Sequences Program next to a new python script that was used
for data curation and after adjusting the reading window size. Negative Charge Clusters (NCCs) occurred more
frequently than Positive Charge Clusters (PCCs). Notably, NCCs were conserved in more proteins compared to PCCs in
both intra and inter proteomes. Sequences carrying mixed CCs occurred less frequently. CCs play a pivotal part in
protein work, even with such weak presence. they tend to be found primarily within the terminal regions of the proteins
which ensures correct protein targeting into the mitochondria. Plus, CCs functional annotation according to Gene
Ontology revealed that they included in multiple binding functions of whether proteins, macromolecules or ions. These
assemblies participate in different metabolic and cellular processes mainly RNA editing and transcription. These finding
give profitable data whereas considering the CCs in understanding plants responses under physiological and stress
conditions.

KEYWORDS: land plants, charge clusters, detection method, mitochondrial proteins, functional annotation
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Abstract: Salt stress is recognized as a major environmental stress that negatively affects crop production worldwide. Genetic
diversity among barley local genotypes well adapted to harsh conditions is a valuable reservoir of tolerance genes.

Two barley genotypes, with contrasting salinity tolerance (Boulifa; salt-tolerant and Testour; salt-sensitive), were

subjected to severe salt stress (200 mM) and their leaf transcriptomic profiles and physiological responses were evaluated at different
durations of exposure. Transcriptomes of both genotypes were sequenced, gene expression changes were evaluated and molecular
functions were reported. Morphological and physiological responses of contrasting barley genotypes were assessed. Moreover, co-
expression network analysis were adopted to identify modules of co-regulated genes that correlated with the morpho-physiological
traits and genotypes.

Overall, the RNA-seq data demonstrated that Boulifa and Testour transcription profiles responded differentially to salt stress. These
differences underlie the distinctive phenotypic plasticity of barley genotypes in response to salinity. Indeed, greater accumulation of
differentially expressed transcripts were found in the salt sensitive genotype compared to the tolerant. Indicating that the sensitive
genotype Testour was strongly affected by the salt stress treatment. Functional annotation allowed the identification of key candidate
genes mainly related to osmoregulation, antioxidant response and several transcription factor expressed exclusivly in the tolerant
genotype Boulifa. This genes includes, the antioxidant catalase 3, the osmoprotectant betaine aldehyde dehydrogenase 2, and the
transcription factors MYB20 and MYB41.

Morpho-physiological analysis revealed lower decreases in biomass, photosynthetic parameters, and relative water content in the
tolerant genotype compared to the sensitive. Moreover, Boulifa had better antioxidant protection

Against salt stress than Testour, with greater antioxidant enzymes activities.

Co-expression network analysis identified specific gene modules correlating with differences in genotypes and
morpho-physiological traits. Overall, salinity-induced differential transcript accumulation underlies the differential morpho-
physiological response in both genotypes and could be important for breeding salt tolerance in barley.

KEYWORDS: barley; leaves; salt stress; transcriptomes; physiology; co-expression analysis.
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Abstract: Drought and heat stresses are significant threats to forage crop development and photosynthetic activity in the
Mediterranean region. In this study, we investigated the physiological responses and photosynthetic activity of two Medicago
truncatula lines, TN6.18 (drought-tolerant) and F83005.5 (F83) (drought-sensitive), to individual and combined heat and drought
stress treatments. We evaluated biomass traits, leaf gas exchange, and photosystem activities. Our results indicate a reduction in
biomass parameters under heat stress followed by drought stress and combined stress in both lines, particularly in F83. Stomatal
conductance and photosynthetic parameters showed differential responses, with TN6.18 reducing water usage under drought stress,
while F83 adapted by opening its stomata. Moreover, combined stress in TN6.18 enhanced protection mechanisms in photosystem |
(PSI), while F83 exhibited changes in photosystem Il (PSII) efficiency. These findings deepen our understanding of plant responses
to abiotic stresses and provide strategies for enhancing tolerance and resilience in changing environmental conditions.
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Abstract

Autism Spectrum Disorder (ASD) is a neurodevelopmental condition characterized by challenges in social interaction,
communication, and behavior, often accompanied by other disorders. Recent studies have highlighted a potential
association between metabolic disorders and ASD, particularly focusing on alterations in amino acid metabolism. These
studies suggest that dysregulation of amino acids may play a significant role in the pathophysiology of ASD. The
present study was a cross-sectional case—control study. fifty children with ASD aged 3-14 years were included. In
addition, a control group of 38 normally developing children was selected and matched to the ASD group by sex and
age. Plasma Amino acid samples were analyzed with a metabolomics single platform methodology based on liquid
chromatography-mass spectrometry. Univariate and multivariate analysis were performed. Amino acids profiles of 50
ASD and 38 healthy children were compared. Several differences between healthy children and children with ASD
were detected, involving mainly glutamate and BCAAs profile. Furthermore, we report subtle differences between the
ASD and ASD with ID groups. The use of a liquid chromatography-mass spectrometry platform approach for
metabolomics in ASD children using plasma appears to be very efficient and adds further support to previous findings.
Keywords: Autism spectrum disorder, Amino acid, metabolomics, LC-MS/MS, biomarkers

ORAL COM N° : 20.
EXPLORING BARLEY DHN4 GENE FOR IMPROVING TOLERANCE TO ABIOTIC STRESS

IKRAM ZAIDI', MOEZ HANIN? MOHAMED NAJIB SAIDI*, NAJEH SOLTANI *AND FAICAL BRINI *

! Biotechnology and Plant Improvement Laboratory, Centre of Biotechnology of SfaxPlant Physiology and Functional
Genomics

?Research Unit, Institute of Biotechnology

Abstract: Dehydrins constitute a major group among Late Embryogenesis Abundant Proteins, and are known to play a
crucial role in water stress tolerance in many plant species. However, little is known regarding their functional
relevance in cereals such as barley. In this study, we investigated the function and the expression of the barley DHN4 in
response to stress. The DHN4 transcription was strongly induced by salinity, cold and dehydration, in Rihane compared
to another barley landrace Manel. Interestingly, we found that CBF1 and CBF6 transcription factors can bind to the
RhDHN4 promoter and promote its transcription in yeast cells and in planta. A recombinant RhDHN4 protein was
purified and shown to be heat stable and sensitive to protease action, a common feature of intrinsically disordered
protein. Moreover, RnDHN4 protects in vitro Lactate Dehydrogenase (LDH) against cold, heat and desiccation and is
able to prevent the heat-induced aggregation of leaf’s proteome. RhDHN4 exhibited also in vitro radical scavenging
activity, suggesting that the RhDHN4 protein may protects DNA and enzymes during stress. On another hand, the
overexpression of RNDHN4 conferred stress tolerance in yeast, an effect that seems to occur via a self dimerization of
the protein as it was confirmed by yeast-two hybrid and GST-pull down assays. Our results are in favor of a potential
role of RhDHN4 in enhancing stress tolerance in barley.

KEYWORDS: Barley, Dehydrin, gene expression, Homodimerization, regulatory mechanism
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ORAL COM N°: 21.
ETUDE DE LA TOXICITE DE L’ETHYLEI:IE GLYCOL SUR LES GRANDES FONCTIONS
PHYSIOLOGIQUES CHEZ LE RAT WISTAR MALE

ALAYA AKRAM', NAJAHI ABIR!, FERIANI ANWAR!, NAJLA HFAIDH!
1: Laboratory of Biotechnology and Biomonitoring of the Environment and Oasis Ecosystems (LBBEEO). Faculty of Sciences of
Gafsa. University of Gafsa, 2112, Tunisia

Résumé

L’¢thyleéne glycol est un produit présent dans 1’environnement et entre dans la composition de plusieurs produits industriels dont
I’exposition peut engendrer des troubles de la santé. Dans notre travail on a évalué la toxicité subaigué de deux concentrations
d’éthyléne glycol (0,35% et 0,75%) administrés par voie orale chez les rats. cette toxicité a entrainé une hyperoxalurie, une calciurie
majeure chez les différents groupes avec un maximum de 3,95 mmol/L (p <0,001) obtenue respectivement chez le groupe G5. Une
oligurie a été notée dans les différents groupes d’étude surtout chez les rats du Lot2 (G4, G5) (p < 0,05) par rapport aux témoins
L’¢tude de la cristallerie a mis en évidence de gros cristaux et des agrégats oxalocalcique dont la croissance et facilité par
I’acidification des urines. Une atrophie testiculaire a été clairement observée chez les groupes G3 et G5 associé a des malformations
tubulaires mise en évidence par les coupes histologiques. Une hypertrophie du muscle cardiaque ainsi qu’une augmentation de la
fréquence cardiaque a été noté chez les groupes G3 et G5. L’étude de I’ECG a mis en évidence une élongation de I’intervalle QT qui
a atteint 89ms pour les autres groupes avec un maximum de 100ms chez le groupe G5 (p<0.0001) signe majeure de trouble
ventriculaire.

Une augmentation des poids des reins a été constatée avec d’aprés nos résultats ainsi qu’une dépigmentation et un durcissement des
tissus rénaux, ce phénoméne est dil a4 ’accumulation des cristaux d’oxalate de calcium, I’inflammation et la néphrose du tissu rénal.
Les analyses plasmatiques de la créatinine et de ’'urée ont montré une élévation importante de leur concentration atteignant 7,79
UI/L chez le groupe G5 ainsi que de 'urée été plus important chez les groupes intoxiqué par la dose de 0,75% d’ED (G3 : 8,94UI/L.)
que ceux avec 0,35% (G2 : 4,68UI/L) par rapport au témoin (G1).

Chez les groupes G3 et G5 la créatinine sérique a atteint respectivement 6,09 et 7,79 UI/L, L’intoxication subaigué a I’EG engendre
des troubles néphrologiques pouvant conduire a une insuffisance rénale avec une forte répercussion cardiaque. Cette intoxication et
dose dépendante et fortement influencé par la période d’exposition.

De plus on a constaté une élévation des concentrations plasmatiques des marqueurs de la perturbation hépatique (ASAT, ALAT) qui
ont atteint respectivement (100 UI/L, 110 UI/L) chez le groupe G5. Une concentration de CPK-MB a été également augmentée
chez tous les rats intoxiqués. Leur concentration a été dépendante a la dose et le temps d’exposition & 1’éthylene glycol.

Mots clés : Ethyléne glycol, Toxicité subaigué, ECG, Cristaux oxalate de calcium dihydraté.

ORAL COM N° : 22,

LEBETIN 2, A NATRIURTIC-TYPE PEPTIDE, EXERTS ANTI-INFLAMMATORY EFFECTS
THROUGH DIRECT INTERACTION WITH NATRIURETIC RECEPTORS AND NOT
INTERLEUKIN-10 RECEPTORS.

DORSAF _BOUZAZI'!, ONS LAOUEJ}, NAZIHA MARRAKCHI', MOHAMED AMICHE?> TAHAR
BOUCEBA?, ERI1J MESSADI*

! Plateforme de Physiologie et Physiopathologie Cardiovasculaires (P2C), Laboratoire des Biomolécules, Venins et Applications
Théranostiques (LR20IPTO1), Institut Pasteur de Tunis, Université Tunis El Manar, 1068 Tunis, Tunisia.

! Laboratoire de Biogenése des Signaux Peptidiques (BioSiPe), Institut de Biologie Paris-Seine, Sorbonne Université-CNRS, F-
75252, Paris, France.

Abstract: Previous research has demonstrated that the snake venom-derived natriuretic peptide Lebetin 2 (L2) exerts anti-
inflammatory actions in vitro and in vivo by increasing interleukin-10 (IL-10) levels and subsequently promoting macrophage
polarization. Therefore, here we aimed to determine whether these anti-inflammatory actions of L2 were mediated by the natriuretic
receptor (NPR-A) pathway or by a direct interaction between L2 and IL-10 receptors. We first implemented an in vitro inflammation
model with LPS-activated RAW 264.7 macrophages to determine the role of NPR-A in the inflammatory actions of L2. Cells were
treated with or without L2 and/or isatin, an NPR-A blocker. Cytokine IL-10 was quantified by ELISA and macrophage polarization
by flow cytometry. Second, we tested the potential direct interaction between L2 and IL-10 receptors (IL-10Ra) by surface plasmon
resonance (SPR) technique using the Biacore 3000 system. Our results showed that L2 significantly increased both IL-10 expression
and macrophage polarization, and that these effects were completely abolished after isatin pre-treatment. Regarding the SPR
findings, we found that unlike IL-10, no interaction was observed between L2 and IL-10Ra. Our data demonstrated that L2 exerts its
anti-inflammatory actions through an IL-10-dependent mechanism by activating the NPR-A/cyclic guanosine monophosphate
(cGMP) axis and does not involve any direct interaction with IL-10Ra. These findings highlight a previously undiscovered
mechanism for L2 actions mediated through NPR-A/cGMP/11-10 pathway.

KEYWORDS: Snake venom-derived natriuretic peptide, lebetin 2, inflammation, interleukin-10, interleukin-10 receptor, surface
plasmon resonance.
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ORAL COM N°: 23.
FAISABILITE DE L’UTILISATION DU °‘BORIS’> POUR L’ETUDE DU COMPORTEMENT DES
CHAMELLES PENDANT LE DRESSAGE A LA TRAITE MECANIQUE

1.2 MOUFIDA ATIGUIL, MARWA BRAHMIL3, WIEM BEN SALEM4,

MOHAMED HAMMADI

1 Laboratoire d ’Elevage et de Faune Sauvage, Institut des Régions Arides, Médenine -Tunisie
2 Université de Gabes, Faculté des sciences, Cité Erriadh, 6072 Gabés — Tunisie

3 Université de Sousse, Institut Supérieur Agronomique de Chott Mariem, Sousse — Tunisie

4 Office d "Elevage et des Paturages, Alain Savary 1082 Tunis - Tunisie

Abstract : Pendant, les derniéres décennies, une variété d'outils et de logiciels ont changé la maniére dont les
chercheurs collectent et analysent les données éthologiques. Ces outils permettent la collecte des quantités
impressionnantes de données a distance, qu'ils doivent ensuite examiner pour extraire les événements cibles. Ce travail
vise etudier la faisabilité de 1I’utilisation d’un logiciel d’analyse comportementale ‘BORIS’ pour 1’analyse des vidéos de
surveillance et du suivi en groupe des chamelles laitiéres pendant le dressage a la traite mécanique dans une salle en épi.
Cing caméras de surveillance ont été installées dans la salle de traite (IRAChenchou, Tunisie) pour surveiller le
comportement de 6 chamelles de la race Maghrebi (PV : 430,0 £ 33,0 kg ; &ge 11,5 + 5,4 ans ; stade de lactation : 71 £
22 j), durant les 16 premiers jours de la traite mécanique. Un suivi direct des animaux (échantillonnage focale) a été
simultanément réalisé dont les données ont servi de contrdle. Les résultats ont montré un effet significatif (P<0,001) de la
méthode d’échantillonnage et d’analyse comportementale sur la réponse des chamelles enregistrées (FSK : 1.76 vs.
13.22, saut : -0.29 vs. 4.14, morsure : 0.23 vs. 1.21, vocalisation : 1 vs. 31.1, défécation : 0.87 vs. 1.3 et rumination : 0.69
vs. 2.62, respectivement pour les données du suivi directe et les données analysées par BORIS). Cependant, aucun effet
n’a été observé pour les comportements non répétitifs. Ces résultats suggerent que I'analyse des enregistrements vidéo a
I'aide de BORIS a permis une évaluation précise des comportements des chamelles traites en groupe.

KEYWORDS : Comportement, BORIS, Traite mécanique, Chamelle laitiére

ORAL COM N° : 24,
THE EFFECT OF ABRUPT WEANING ON CORTISOL LEVEL AND BIOCHEMICAL PARAMETERS
OF D’MAN LAMBS IN INTENSIVE SYSTEM

E. GHERAIRI * , M. ATIGUI !, C. CHAOUECH-AOUN ** | M. BRAHMI ** , L. DOGHBRI '*, M.
HAMMADI **

! Institut des Régions Arides, Université de Gabés, Laboratoire d’Elevage et de Faune Sauvage, Route du Djorf Km 22.5, 4119
Meédenine, Tunisia, 2 Faculté des sciences de Gabés, Université de Gabés, Cité Erriadh, 6072 Gabés, Tunisia, ° Institut Supérieur
Agronomique de Chott Mariem, Université de Sousse, Chott Mariem, 4042 Sousse, Tunisia, * Ecole doctorale Science, ingénierie et
société, Université de Gabeés, Cité Erriadh, 6072 Gabeés, Tunisia

Abstract: This study aimed to investigate the impact of abrupt weaning (AW) on cortisol levels and various
biochemical parameters in D’man lambs within intensive farming conditions. A cohort consisting of 9 males and 8
females (3 months old, 17.1 £ 3.6 kg) underwent a decisive weaning process involving a complete and permanent
separation from ewes. Blood samples were collected before, during, and after weaning to analyze cortisol, uric acid,
glucose, total proteins, and cholesterol. Results indicated that cortisol levels exhibited no significant variation (P<0.05)
before and during weaning (16.75 £ 1.65 ng/ml vs 16.89 + 1.16 ng/ml, respectively). However, a noteworthy decrease
was observed 10 after AW (11.59 + 1.19 ng/ml). Uric acid blood concentration significantly decreased (P=0.00080)
from 5.09 + 0.75 mg/L before weaning to 2.13 + 0.71 mg/L, with a non-significant increase observed during the
weaning period (6.12 + 1.01 mg/L). Glucose blood concentrations decreased during AW (0.55 + 0.02 g/L) and
subsequently returned to a level (0.65 + 0.02 g/L) close to the pre-weaning value (0.69 + 0.02 g/L). Total proteins,
however, exhibited a significant increase (P<0.0001) during and after weaning. Regarding cholesterol levels, no
significant variation was observed before and during weaning, yet a pronounced decrease was noted after. Lamb sex did
not significantly affect the mentioned parameters (P>0.05), except for cortisol, where males exhibited higher
concentrations than females (P=0.0124). Notably, during weaning, 11.76% of tested lambs exhibited diarrhea,
considered a sign of acute stress that can induce health diseases. In conclusion, this type of weaning does not seem to be
stressful for 3-month-old D’man lambs.

KEYWORDS: Stress, D ’man lamb, weaning, intensive management, prolific breed.
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ORAL COM N°: 25.
IMMUNOSUPPRESSIVE AND HISTOPATHOLOGICAL EFFECTS OF VIBRIO ALGINOLYTICUS IN
THE CLAM RUDITAPES DECUSSATUS

CHALBIA MANSOUR?, FADIA BEN TAHEUR!, SIHEM SAFTA SKHIRI?, DALILA SAIDANE
MOSBAHI!

1University of Monastir, Laboratory of Analysis, Treatment and Valorization of Pollutants of the Environment and Products, Faculty
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2Higher Institute of Biotechnology of Beja (ISBB), University of Jandouba, Beja, 9000, Tunisia

3ABCDF Laboratory, Faculty of Dental Medicine, University of Monastir, Monastir, 5000, Tunisia

Abstract:

Vibrio alginolyticus represents one of the most concerning pathogenic threats in aquaculture, being associated with
cases of massive mortality in bivalves’ larvae and juveniles. In Tunisia, several mortality cases linked to V.
alginolyticus have been reported in larvae and juveniles of Ruditapes decussatus, resulting in significant economic
losses. In this context, we aimed to study the immunosuppressive and histopathological impact of V. alginolyticus on
the clam R. decussatus. Clams were exposed to a suspension of V. alginolyticus at a concentration of 5x10°> CFU mL™
for 30 min. Seven days after experimental infection, phenoloxidase (PO), lysozyme (LY Z), alkaline phosphatase (PAL),
and lectin (LCT) activities were assessed in haemolymph samples. Additionally, histological analysis of digestive
glands was performed. The obtained results revealed a significant increase in phenoloxidase activity, while marked
inhibition was observed for lysozyme and alkaline phosphatase activities in the infected clams compared to control
clams. Regarding histological analysis, experimental infection showed sloughed epithelial cells within the tubule lumen,
and a retraction and a rupture in the basal membrane epithelium. These findings highlight the deleterious impact of V.
alginolyticus infection on the immune system and histological structure of clams, underscoring the importance of
developing management and prevention strategies to mitigate the adverse consequences of this pathogenic threat in
aquaculture.

KEYWORDS: Clam, Vibrio alginolyticus, Immune response, histopathology.
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SEVERITY OF MYOCARDIAL INFARCTION IN INFLAMMATORY BOWEL DISEASE: AN
ANIMAL MODEL-BASED STUDY
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Tunis, Tunisie

Abstract: Chronic inflammatory disorders, including rheumatic arthritis, systemic lupus erythematosus, and ankylosing
spondylitis, are associated with an increased risk of heart disease including myocardial infarction (MI). However, the
relationship between inflammatory bowel disease (IBD) and MI remains unclear. In this work, we aimed (i) to
determine the consequences of an inflammatory intestinal disease condition on the onset/development of Ml, and (ii) to
assess the underlying mechanisms between the two diseases, using animal experimentation as a relevant approach when
clinical hypotheses are discordant among patients. We implemented an original mouse model combining IBD and Ml to
determine IBD's impact on MI severity and the link between the two diseases. An IBD model was established by
dextran sulfate sodium (DSS) administration in drinking water. IBD severity was assessed by clinical/histological
scores and intestinal/systemic inflammatory biomarker measurement. Mice were subjected to myocardial ischemia-
reperfusion (IR), and MI severity was assessed by quantifying infarct size (IS) and serum cardiac troponin I (cTnl)
levels, after 3 or 24 h of reperfusion, respectively. IBD mice exhibited elevated fecal lipocalin 2 (Lcn2) and IL-6 levels.
DSS mice exhibited almost two-fold IS increase compared to controls, with serum cTnl levels strongly correlated with
IS. Our work is the first proof-of-concept study to demonstrate the contribution of IBD to the severity of IR and to
experimentally propose mechanistic aspects involved in MI susceptibility in IBD subjects. This could pave the way for
preventive treatments against cardiovascular diseases in patients with IBD and provide a therapeutic approach for the
treatment of Ml in the context of IBD based on identified IBD-induced inflammatory mediators.

KEYWORDS: Myocardial infarction, inflammatory bowel disease, mice model.
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EFFET D’UNE SUPPLEMENTATION D’HUILE ESSENTIELLE SUR L’INFERTILITE MASCULINE
PROVOQUE SUITE A LA PERTURBATION DE LA POTENTIALITE MEMBRANAIRE
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Abstract: The decline in fertility worldwide, particularly in industrialized nations, has become a major concern. Recent
research has highlighted a worrying trend of declining reproductive health and fertility in men, partly attributed to
exposure to harmful environmental chemicals such as bisphenol A, a notorious endocrine disruptor. Also known as 4-
[2-(4 hydroxyphenyl) propan-2-yl] phenol, this compound acts in an estrogenic manner, thus affecting male
reproductive function. In this context, our study focused on the influence of Myrtus Communis essential oil (MCEQ) on
the motility and viability of human sperm exposed to bisphenol A at a concentration of 10 um. We examined three
different concentrations of myrtle essential oil (0.5 uL/ml, 1 pL/ml, and 5 pL/ml), both with and without BPA,
evaluating sperm mobility in their progressive, non-progressive, and immobile categories, as well as their cellular
viability. Our results revealed that the concentration of 0.5 puL/ml provided significant protection against the harmful
effects of bisphenol A. Interestingly, even the oil devoid of bisphenol at the same concentration showed remarkable
improvement, suggesting that the presence of alpha-pinene, a compound well identified through gas chromatography
coupled with mass spectrometry analysis, could play a beneficial role in preserving male reproductive health.

KEYWORDS: Spermatozoa, Motility, Viability, Fertility, MCEO
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SHALLOW-WATER POLYCHAETE ASSEMBLAGES EXPOSED TO MULTIPLE HUMAN
PRESSURE ALONG THE MEDITERRANEAN COAST OF TUNISIA
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2 Université de Caen Normandie, UNICAEN, Laboratoire Morphodynamique Continentale et Cétiére, CNRS, UMR
6143 M2C, 24 Rue des Tilleuls, 14000 Caen, France

The complex mixture of anthropogenic pressure determines the impact on the marine biota, hampering the ecosystem’s
functioning. The structure, the diversity and the distribution of Polychaetes assemblages were studied in three disturbed
zones of the Gulf of Gabés (Tunisia, Central Mediterranean), affected by multiples anthropogenic pressures (i.e. sewage
discharge, engineering activities, phosphogypsum discharges). The spatial and temporal variations of polychaete
diversity in the Gulf of Gabés were studied during three successive years. Although differences among sampled stations
were mainly related to natural parameters, and anthropogenic activities were linked with changes in polychaete
communities. A total of 4,221 individuals belonging to 116 species of polychaetes were identified, with a dominance of
the opportunistic species (62%) like as Capitella capitata, Hediste diversicolor and Cirratulus cirratus. The polychaete
assemblages were mainly established according to the environmental and anthropogenic environmental parameters
(depth, total organic carbon and nitrogen P, Hg, Cd in sediments) influenced the polychaete traits composition. The
metal contamination could also explain partially this pattern based on BIOENV and canonical correspondence analyses.
However, there were clear symptoms of perturbation, mainly in the disturbed stations undergoing anthropogenic inputs,
such as a low number of species and a low abundance. The results could be considered as providing important baseline
data for the implementation of environmental policies and management plans in the future.

KEYWORDS: Polychaete diversity, disturbed areas, human pressure, environmental factors, Gulf of Gabes
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URBAN-ASSOCIATED DIETARY SHIFTS OF LITTLE OWLS (ATHENE NOCTUA) IN A SOUTHERN
TUNISIAN AREA
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Keywords: dietary niche, little owl, Tunisia, urbanization

Abstract: The urban environment is increasingly recognized as a major component of the landscape, providing
attractive habitat for opportunistic predators, such as birds of prey. Urbanization also may influence animal species
ways of resource use and modify their trophic patters. This is presumably of particular relevance in food-poor
environments, such as drylands. In this study, we investigated this issue in a Little owl (Athene noctua) population
inhabiting an arid southern Tunisian area. Using pellet data, we compared the diet of urban and rural little owls, while
accounting for prey availability. Little owls fed mainly on insects, with coleopterans and, to a lesser extent, orthopterans
being the major prey, accounting together for 69% of ingested food items. Although both rural and urban little owls had
a coleopteran-based diet, urban little owls were even more coleopteran specialists, a pattern that was detectable at both
the population and individual levels and that persisted when the availability of prey in the studied territories was
accounted for. Overall, our results suggest that habitat conditions prevailing in the urban areas have favored a hunting
behavior targeting nocturnal coleopterans. It seems that urban owls benefited from public lighting which increased the
detectability and catchability of these insects. Further behavioral investigations are nonetheless needed for firmer
conclusions about this issue.

ORAL COM N¢ : 30.

AQUEOUS EXTRACT OF WILD EDIBLE FRUIT (CRATAEGUS MONOGYNA JACQ) PROTECTS
AGAINST OBESITY BY MODIFYING THE INTESTINAL MICROBIOTA IN OBESE RATS FED A
HIGH FAT DIET
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® Complutense University of Madrid, Phisiology, Madrid, Spain

*University of Jendouba, Jendouba, Tunisia

Abstract: Crataegus monogyna is widely distributed in the Mediterranean basin and commonly used in folk medicine
against a wide range of diseases. The present study was designed to evaluate the anti-obesity potential of the aqueous
extract of the fruits of C. monogyna (CMAE). Methods: Male Wistar rats were fed a standard diet (SD), a high-fat diet
(HFD), HFD with CMAE at the dose (300 mg/kg, BW), or HFD with atorvastatin (ATOR) (2.1 mg/kg, BW) for 12
weeks. The lipid profile and markers related to the liver and kidneys were assessed. In addition, biomarkers of obesity-
related disorders were measured. Results: CMAE and ATOR were found to significantly reduce body weight and
relative organ weights in obese rat models induced by the high-fat diet. In addition, biochemical and metabolic changes
were normalised by a significant attenuation of lipid peroxidation accompanied by an increase in thiol group
concentrations and antioxidant status. In addition, it is important to note that modulation of trace element levels was
revealed compared with the HFD group. We have also shown that the high-calorie diet disrupts the haemostasis of the
intestinal microbiota and treatment with aqueous extract of hawthorn fruit (300 mg/kg) inhibited these disturbances.
Conclusion: Overall, the current study concludes that the CMAE could be a potential candidate for the prevention and
treatment of obesity and related disorders induced by HFD.

KEYWORDS: Crataegus monogyna, obesity, high-fat diet, liver and kidney biomarkers, gut microbiota
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POTENTIAL ROLE OF MOLYBDENUM IN BEAN (PHASEOLUS VULGARIS L.) PLANT RESPONSE
TO CHROMIUM TOXICITY.
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University of Carthage, Faculty of Sciences of Bizerte, LR18ES38 Plant Toxicology and Environmental Microbiology,
7021 Zarzouna, Tunisia

Abstract: Molybdenum (Mo) is recognized as an essential micronutrient, playing a crucial role as a cofactor for
enzymes involved in various physiological and metabolic processes. In this study, the abilities of Mo (1 uM), added to
the hydroponic medium or sprayed on the leaves, to mitigate the phytotoxicity of chromium (Cr, 10 uM) were assessed
in 21-days-old bean (Phaseolus vulgaris L.) plants. Exposure to Cr decreased significantly plant elongation and
biomass. Moreover, Cr toxicity induced overproduction of reactive oxygen species and boosted chlorophyll
degradation. By contrast, supplementation of Mo allowed the recovery of these physiological parameters as compared
to the control. The most notable beneficial effects of Mo on plant response to Cr-induced stress were: (1) limitation of
oxidative stress and its impact on the efficiency of photosynthetic pigments, (2) nitric oxide (NO) generation through
the enhancement of nitrate reductase (NR) and nitrite reductase (NiR) activities, and (3) possible production of
glutamate via the upregulation of glutamine synthetase (GS), glutamate synthase (GOGAT), and glutamate
dehydrogenase (GDH) activities. These results indicate that exogenous supply of Mo could mitigate Cr-triggered stress
in plants. Therefore, it would be advisable to include fertilization with Mo in the agricultural practices for managing
metal stress in plants.

KEYWORDS: Chlorophyll, Chromium, Molybdenum, Nitrogen metabolism, Nitric oxide, Phaseolus vulgaris.

ORAL COM N°: 32.

PROTEOMIC STUDIES: CONTRIBUTION TO UNDERSTANDING WILD GRAPEVINE (VITIS
SYLVESTRIS SSP.) SALINITY STRESS RESPONSE

WASSIM AZRI', RAHMA JARDAK?, JAWAHER RIAHI*

! Laboratory of Plant Molecular Physiology, Centre of Biotechnology of Borj Cedria, P.O. Box 901, 2050
Hammam-Lif, Tunisia.

Abstract: Salt stress is one of the major impairments to agricultural soil that significantly reduces growth and
productivity in grapevine and other crop plants. Studies on the wild grapevine provide valuable information to describe
the physiological and molecular mechanisms of salinity tolerance. The proteomic mechanisms underlying salt stress
tolerance in grapevine have not been well established. Thus, studying the grapevine at proteomic levels could help
understand the pathways involved in salt stress tolerance grapevine. Therefore, a comprehensive understanding of
molecular mechanisms associated with salt sensing, salt-toxicity detoxification, and other metabolic mechanisms is
essential for elucidating salt tolerance mechanisms in grapevine. In this study, an attempt is made to present the role and
implementation of proteomic studies in response to wild grapevine salinity stress and its contributions for better
understanding the complex mechanism of grapevine salt stress acclimation. Role of salt stress-related proteins involved
in antioxidant defense system, scavenging of reactive oxygen species (ROS), protein synthesis, protein folding and
processing and strategies of carbohydrate and energy metabolism is critically reviewed to get a bird’s-eye view on the
different strategies of wild grapevine to detoxify salt.

KEYWORDS: Vitis sylvestris ssp., Salt stress, Tolerance, Proteomic
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IMPACT OF LOSS OF FUNCTION OF THE PEROXISOMAL ENZYMES ATGOX1 AND ATGOX2 ON
GERMINATION AND PHOTOSYSTEM PERFORMANCE IN ARABIDOPSIS THALIANA UNDER
SALT STRESS

WIDED BEN SLIMA"*", LUISA M. SANDALIO®, CHOKRI HAFSI**

!Laboratory of Extremophile Plants (LPE), Centre of Biotechnology of Borj-Cedria, P. O. Box 901 — 2050, Hammam-
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3Estacion Experimental del Zaidin, Department of Stress, Development and Signalling in Plant. Consejo Superior de
Investigaciones Cientificas (CSIC), Profesor Albareda 1, 18008 Granada, Spain

*University of Jendouba, Higher Institute of Biotechnology of Beja (ISBB), Habib Bourguiba avenue P. O. Box 382 —
9000 Beja, Tunisia

*benslima.wided95@gmail.com

Abstract

Salt stress is a significant environmental factor impacting plant growth and productivity. In the present work, we
explored the role of glycolate oxidase (GOX), a key enzyme for the photorespiratory metabolism in plants, in regulating
germination, pigment contents, and photosystem (PSII and PSI) activities in Arabidopsis wild type (WT) and two gox
mutants (Atgox1 and Atgox2) under 100 mM NacCl stress for 14 days in hydroponic conditions.

Results showed that salt stress caused a delay in seed germination, particularly in WT plants. A differential behavior
was observed regarding photosynthetic pigment contents under both control and salt-stressed conditions. Under control
conditions, WT plants exhibited higher quantum yields of PSII and PSI (Y(Il) and Y(I), respectively) compared to
Atgox mutants, indicating better light energy utilization, a function compromised by AtGOX loss. The sensitivity of
both photosystems to salt stress was higher in WT plants compared to Atgox mutants, as indicated by the reduction in
Y(II) and Y(I). Notably, distinct energy dissipation processes were observed in PSII and PSI between WT and Atgox
mutants.

In summary, our findings highlight how the knockout of Atgox1 and Atgox2 affects germination, pigment contents, and
photosystem performance, ultimately enhancing salt tolerance in Arabidopsis plants.

ORAL COM N°: 34,
SALICYLIC ACID SA AS A POTENTIAL FACTOR BOOSTING PLANT TOLERANCE TO SALINITY
AND OROBANCHE

AMAL BOUALLEGUE"?, SIWAR THEBTI*?, FATMA SOUISSI', HADHEMI ABIDLI?, SABRINE BEN
MUSTAPHA?, MOHAMED KHARRAT? HAYTHEM MHADHBI* AND ZOUHAIER ABBES?

1. Laboratoire des légumineuses et agrosystemes durables, Centre de Biotechnologie de Borj-Cedria

2. Laboratoire des Grandes Cultures, Institut National des Recherches Agronomiques de Tunis

3. Faculté des Sciences de Tunis, Université Tunis EI-Manar

Plant stress can be decreased by application of salicylic acid (SA), an hormone involved in plant signaling. SA may thus
be used against pathogen virulence, parasitic plants, heavy metal stresses, salt stress, and toxicities of other elements. In
this study, we aimed to resume the effect of SA to mitigate the negative effects caused by Orobanche as a biotic stress
and salinity as an abiotic stress. Two SA doses were tested to alleviate O. crenata or O. foetida infestation in the
presence of its host Vicia faba. Three experiments were conducted to determine the potential of SA as a seed soaking to
increase faba bean tolerance to Orobanche, in petri dishs, in pots and in the field. SA enhanced the growth of faba bean
plants by improving their dry weight and yield. SA reduced the growth of parasite tubercles and retarded their
development to emerged spike in pots and in the field. Concerning salt stress, three SA doses, 10uM, 100uM and
500uM were tested to ameliorate tolerance of Vicia faba to salt stress at germination stage. SA application (L00uM)
improves photosynthesis, growth, and various other physiological and biochemical characteristics in stressed plants. SA
enhanced the antioxidant defense system components resulting in a better faba bean growth. This study provides strong
arguments highlighting the potential of SA application in mitigating the adverse effects of salt stress and Orobanche in
faba bean.

Key words : Salicylic acid, tolerance, Orobanche, salt, antioxidant
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ORAL COM N° : 35.
ASSESSING CAROTENOIDS AND CAPSAICINOIDS CONTENT IN RED FRUIT OF THE MAIN
TRADITIONAL HOT PEPPER GENOTYPES

CHOUIKHI MARWA', ILAHY RIADH!, TLILI IMEN' AND R°’HIM THOURAYA"
! University of Carthage, National Institute of Agronomic Research of Tunisia, Laboratory of Horticultural Crops, Rue
Hédi Karray, 1004, EI Menzah, Ariana

Abstract: Peppers (Capsicum annuum L.) are one of the most widely consumed vegetables throughout the world owing
to their attractive colours and strong flavour. Aside from their sensory properties, peppers are also a good source of
nutrients and bioactive compounds such as vitamins, carotenoids, capsaicinoids, phenolic acids and flavonoids. Both
colour and pungency of red pepper are strongly correlated to the content of carotenoids and capsaicinoids. The objective
of this work was to evaluate the content of carotenoids and capsaicinoids of nine traditional pepper genotypes namely
‘Dhirat’, ‘Semmane’, ‘Jerid’, ‘Mahdia’, ‘Cayenne’, ‘Baklouti’, ‘Nabeul’, ‘Kairouan’ and ‘Beldi’ formerly selected by
the laboratory of Horticultural Crops of the National Agricultural Research Institute of Tunisia. The field-experiments
were conducted in 2022 at the Research and Experimental Station of Teboulba, Monastir, Tunisia. The experimental
design was a randomized complete block with three blocks (replicates). In this study, the content of carotenoids and
capsaicinoids content varied significantly between pepper genotypes (p < 0.05). Capsaicin and dihydrocapsaicin
appeared as the major capsaicinoids accounting for 87% of total capsaicinoids in all studied genotypes. Regarding total
carotenoids, ‘Semmane’ exhibited the highest content with variations ranging from 6% in ’Kairouan’ to 22% in
‘Semmane’ compared to the others genotypes. Large variations were noticed also for -carotene content ranging from
3-24%. Further detailed assessment of the whole phytochemical fingerprint and the radical scavenging activity of those
genotypes should be performed for better characterization of additional traditional pepper genotypes. These studies are
required particularly under the ongoing climatic changes worldwide.

KEYWORDS: Pepper, traditional cultivars, carotenoids and capsaicinoids.

ORAL COM N° : 36.
WATER STRESS SENSITIVITY OF A SPONTANEOUS FOREST LEGUME (CITYSUS VILLOSUS)

ENNAJAH AMEL! KACHOUT-SAI SALMA?Z MECHERGUI RANIAY JMAI RIHAB?, BARAKET
MOKHTAR?, NASR ZOUHAIER !

® University of Carthage. The National Research Institute of Rural Engineering, Water and Forestry. INRGREF.
Laboratory of Management and Valorization of Forest Resources. BP 10 Ariana 2080. Tunisia.Affiliation 2 Affiliation 2
* University of Carthage. National Institute of Agronomic Research of Tunis, Laboratory of Animal and Forage
Production, INRAT, Tunis, Tunisia

® Institut Supérieur des Métiers du Patrimoine de Tunis (ISMPT)

Abstract: In order to evaluate the resistance capacity of Cytisus villosus in Tunisia to water stress and in order to save
this legume which is in danger of extinction, legume plants were brought back from the Ain Soltane nursery from the
Ain Soltane forest in El Feyja ; in February 2023. These plants were acclimatized for 3 months then 24 plants were
selected. On theses elected samples, 3 stress levels were applied at the rate of 8 plants for each stress level : Level 1
(without stress): = 1 to 7 bar, Level 2 (moderate stress): + 15 to 26 bar and Level 3 (high stress): + from 30 to 38 bar.
Morphological (stem length, collar diameter, aerial and root biomass), structural (length and number of leaves per
growth unit) and ecophysiologica Iparameters (water potential, photosynthesis, stomatal conductance and transpiration)
were determined and analyzed for each level of stress. The morphological study of the Cytisus villosus plant showed
only one difference in the weight of the root part. The leaf structural study showed a significant difference regarding the
number of leaves of the 2022 growth unit, and also for the weight of the leaves. A very highly significant difference
between the three levels was recorded for the ecophysiological parameters.

In conclusion, the present study shows that the legume plant capable of resisting harsh climatic conditions such as
drought. Hence the importance of conserving it through biotechnological techniques, especially since it is a heritage
species on the verge of extinction.

KEYWORDS: Cytisus villosus, water stress, adaptation, conservation, morphology, ecophysiological parameters.
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DETERMINATION OF PHYTOCHEMICAL COMPOSITION OF PUNICA GRANATUM VIA LC-PDA-
MS/MS AND ANTIOXIDANT CAPACITY FOR EVALUATION OF THE NUTRITIONAL QUALITY

FATEN BRAHMI', AFOUA MUFTI*, AND NAJLA HFAEIDH'
! Laboratory of Biotechnology and Biomonitoring of the Environment and Qasis Ecosystems, Faculty of Sciences of
Gafsa, University of Gafsa, Gafsa 2112, Tunisia.

Abstract

This work focused on characterizing and identifying the bioactive chemicals isolated from Punica granatum using LC-
MS/MS. The in vitro biological activities, including antioxidant, and antidiabetic effects, were also investigated. The
results of the quantitative analysis of the Punica granatum extract showed their richness of flavonoids and total
phenolic compounds The findings indicated various chemicals were identified as flavonoids and their derivatives, as
well as glycosides from organic and phenolic acids. Punica granatum exhibited robust antioxidant properties, as
evidenced by the in vitro results employing the oxygen and nonoxygen radicals DPPH, ABTS, and hydrogen peroxide.
Furthermore, the inhibitory ability of P.granatum against glucosidase and amylase showed that the extract might
function as an antidiabetic by inhibiting the two mentioned enzymes, in contrast to acarbose. The in vitro results are
corroborated by the in-silico investigation. As a matter of fact, six of the chemicals that were examined and showed two
anti-diabetic targets to have the greatest binding scores. All of the biological activities that were observed underscored
the potential application of Punica granatum stem extract against free radical-induced damage in the food and
pharmaceutical sectors.

Key words: Punica granatum; LC/MS; antioxidant; molecular docking; antidiabetic

ORAL COM N°: 38.
ASSESSMENT OF REPRODUCTIVE TRAITS AND FRUIT QUALITY OF THIRTEEN LOCAL FIG
(FICUS CARICA L.) CULTIVARS FOR FRESH CONSUMPTION

BADII GAALICHE', ZAINEB EL ARBI?, MOEZ MKADMI*, MEHDI BEN MIMOUN?

! Laboratoire d'Horticulture (LR16INRATO3), Institut National de la Recherche Agronomique de Tunisie (INRAT),
IRESA-Université de Carthage, Rue Hédi Karray, 1004 El Menzah, Tunis, Tunisie.

! Laboratoire GREEN-TEAM (LR17AGRO1), Institut National Agronomique de Tunisie (INAT), Université de
Carthage, 43 avenue Charles Nicolle, 1082 Tunis, Tunisie.

Abstract : The objective of this study was to evaluate the agronomic behavior and fruit quality of 13 fig cultivars for
fresh consumption. The experimental fig orchard was established in 2017 at the Agricultural Experimentation Unit of
INRA-Tunisia located in the North-Eastern Mornag area. The first fig production occurred in 2019 for all studied
cultivars. Figs were harvested at a commercial maturity stage (in August), and the following parameters were evaluated
for each cultivar during the 2019-2023 period: annual yield, cumulative yield, tree trunk cross-sectional area, and
production efficiency. Fruit characteristics including fruit weight and diameter, firmness, total soluble solids, titratable
acidity, and maturation index were measured. Results showed that Bither Abiadh and Soltani were the most productive
cultivars with cumulative yields of 118.7 and 112.4 kg/tree respectively, followed by Gouti with 103.5 kg/tree.
Regarding fruit quality, Zidi recorded the highest averages of fruit weight (81.7 g) and fruit diameter (57.6 mm)
followed by Bouhouli with 78.4 g and 55.9 mm respectively. The cultivar Bayoudhi showed the highest maturation
index, while Wahchi and Kahli exhibited the highest total soluble solids with 21.2 and 20.7 °Brix respectively. Among
all studied cultivars, Bither Abiadh, Soltani, Gouti, and Bouhouli presented great potential for fig production with
suitable quality traits for fresh consumption. This study constitutes a decision-making tool regarding fig cultivars for the
fresh market.

KEYWORDS: Ficus carica, cultivar, yield, fruit quality, fresh consumption.
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COMPOST AND BIOCHAR MITIGATE SALT STRESS ON BARLEY (HORDEUM VULGARE L.)
PLANT

EMNA GHOUILI:, SOUHIR ABDELKRIM! RAHMA ABDELKADER?! FATMA SOUISSIE, SALWA
HARZALLI JEBARA', MOEZ JEBARA!, GHASSEN ABID.
1L aboratory of Legumes and Sustainable Agrosystems, Centre of Biotechnology of Borj Cedria, BP 901, Hammam-Lif 2050

Abstract:

Salt stress affects barley growth and disrupts the plant’s metabolism. Biofertilizers could improve plant adaptation to saline stress.
This research aimed to study the effects of biochar and compost on the agronomic and physiological properties, oxidative enzymes
and expression of genes involved in the stress response of barley plants under salt stress. In this study, salt stress exhibited a negative
effect on plants.

Salt stress reduced plant development and resulted in decreased length and dry mass of the aerial and root parts of the plant,
increased H202 concentration and change in the enzyme balance of the barley plant. In terms of agronomic parameters, biochar and
compost reduced growth reduction with a more pronounced effect of compost. Physiological parameters including electrolyte leakage
and relative water content were significantly improved in the presence of biofertilizers and the combined input of biochar and
compost gave the best results. Biofertilizers applied separately or in combination under salt stress improved chlorophyll a, b and total
content compared to salt stress. Biofertilizers significantly decreased the H202 concentration in the leaves. The concentration of
H202 can be regulated by the bile of enzymes. Indeed, the concentration of catalase, similar to SOD, was shown to increase as a
result of the differential contribution of biochar and compost. In contrast, the concentration of CAT and SOD decreased in the
presence of combined biofertilizers. In addition, the concentration of GPOX increased in the presence of compost alone or
combination with biochar. At the root level, biochar alone or combined with compost significantly increased the concentration of
APX under stress conditions. Damage to root membranes, reflected by MDA, is limited in the presence of compost and biochar
alone. The plant can accumulate osmoprotective organic solutes to cope with salt stress. Thus, our results showed that the
concentration of soluble sugars increased significantly in the leaves in the presence of compost alone and biochar alone. In addition,
the proline concentration increased slightly under the effect of biofertilizers compared to the stress condition. Real-time PCR analysis
showed differential expression of candidate genes involved in stress response metabolism in barley leaves and roots. This suggests
that these genes may play various functions and control the tolerance of barley to salt stress.

These results highlight that the plant uses several mechanisms and strategies to respond to saline stress and that the addition of
biofertilizers boosts the adaptation of barley to saline conditions.

KEYWORDS: Salt stress, compost, biochar, barley, oxidative enzymes, expression of genes.

ORAL COM N° : 40.

ENHANCING PLANT PRODUCTIVITY AND METABOLOMIC RESPONSES THROUGH
INTERCROPPING OF ALFALFA (MEDICAGO SATIVA) AND SEA BARLEY (HORDEUM MARINUM)
UNDER NUTRIENT DEFICIENT CONDITIONS IN ARID ENVIRONMENTS

AMAL GUERCHIl’Z, WIEM MNAFGUI! , ESTHER M. GONZALEZ® AND MOUNAWER BADRI**
1 Laboratory of Extremophile Plants, Centre of Biotechnology of Borj Cedria, B.P. 901, Hammam-Lif 2050, Tunisia
2Faculty of Sciences of Tunis, University of Tunis EIManar, Campus Universitaire ElI-Manar, Tunis 2092, Tunisia
3Department of Environmental Sciences, Public University of Navarra, E-31006, Pamplona, Spain

Abtract: Intercropping is a pivotal agricultural strategy utilized to optimize resource utilization and increase crop yield, particularly
in environments with inadequate nutrient supply. However, exploration of intercropping forage legumes with annual cereals under
nutrient-deficient conditions remains underexplored. This study introduces an intercropping methodology incorporating alfalfa
(Medicago sativa) and sea barley (Hordeum marinum) to assess its impact on plant productivity and metabolomic profiles under
water deficit and nutrient deficiency. The experiment involved three harvests of alfalfa and Hordeum marinum in two cropping
systems (sole and mixed), subjected to different levels of nutrient supply (0%, 50%, and 100% of plant requirements) under water
deficit (40% of field capacity). Two nutrient supply levels and one harvest were selected for metabolomic analysis. Results indicate
that cultivation mode, treatment, harvest time, and their interactions significantly influenced measured traits, with cultivation mode
exerting the most significant impact. Intercropping notably enhanced productivity in both species, particularly increasing biomass
yield and growth development under nutrient deficiency, especially at the second harvest. Furthermore, this study reveals significant
insights into the effects of intercropping systems on nutrient acquisition and metabolomic profiles under combined stresses.
Intercropping significantly affects the acquisition of essential nutrients like chloride, sodium, magnesium, and calcium. Specifically,
sodium accumulation decreases in alfalfa monoculture, while chloride accumulation increases in sea barley leaves under optimal
nutritional conditions. Metabolomic analysis highlights stress-induced alterations in carbon metabolites, including increased
production of certain acids in alfalfa leaves and enhanced production of quinate and malate in intercropped leaves. Furthermore,
changes in carbohydrate levels among different cropping systems highlight the dynamic responses to stress and intercropping.
Intercropping helps alleviate reductions in specific carbohydrates observed in alfalfa monoculture under stress conditions. These
findings shed light on the intricate interplay between intercropping, nutrient uptake, and metabolomic responses, indicating
intercropping's potential as a sustainable agricultural approach to enhance plant resilience and productivity in challenging
environments.

Keywords: Intercropping, nutrient deficiency, metabolomic analysis, plant productivity, sustainable agriculture.
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CHEMICAL COMPOSITION AND ANTIOXIDANT ACTIVITIES OF UROSPERMUM DALECHAMPII
L. AQUEOUS EXTRACT

NOURHEN HAMMAMI!, MOHAMED ALI BENABDERRAHIM? CHIRAZ CHAFFEI-HAOUARI', HEDIA
HANNACHI*

! University of Tunis EI Manar, Faculty of Sciences of Tunis, Laboratory of Plant Productivity and Environmental
Constraints (LR18ES04), 1060 Tunis, Tunisia

! Arid and Oases Cropping Laboratory LR16IRA02, Arid Lands Institute, 4119, Medenine, Tunisia.

Abstract: Urospermum dalechampii L. is an herbaceous species of the Asteraceae family widespread in North Africa.
It is widely used in popular medicine for its hypoglycemic and anti-inflammatory properties, and its significant
nutraceutical value. However, little is known about its chemical profile. The aim of this study is to investigate the
phytochemical composition of the aerial (AP) and roots (RP) parts extracts of Urospermum dalechampii L. growing in
North Tunisia, using liquid chromatography-mass spectrometry (LC/MS), and determine the content of polyphenols and
antioxidant activities. Results showed that the aqueous extracts of AP and RP contained, respectively, 967.6 + 0.03 and
289 mg/100g gallic acid equivalent (GAE), for total polyphenol content. The total flavonoid contents of AP and RP
have a value of 424 and 119 mg rutin equivalent (RE)/100 g, respectively. Assessment in vitro antioxidant activities
using a 2,2-diphenyl-picrylhydrazyl (DPPH) assay and total antioxidant activity showed that the aqueous extract
exhibited good antioxidant activity. The HPLC/MS allowed identification of numerous antioxidants including,
flavonols (rutin, hyperoside), and phenolic acids (chlorogenic and 1.3-di-O-cafeoylquinic acids). These finding showed
the richness of U. dalechampii of phenolic compounds having antioxidant properties that it would be valued by using in
different domain.

KEYWORDS: Antioxidant activity, flavonoids, phenolic acids, Urospermum dalechampii

ORAL COM N° : 42,
EFFICACITE DE LA SYMBIOSE LEGUMINEUSES - PGPR POUR L’AMELIORATION DE LA
FERTILITE DU SOL ET LA QUALITE NUTRITIONNELLE DES RECOLTES EN ASSOCIATIONS

SOUHIR ABDELKRIM, SAIF ALLAH CHIHAOUI, OUMAIMA CHAEIB, KHEDIRI MANNAI, FATHI
BARHOUMI, GHASSEN ABID, MOEZ JEBARA, SALWA HARZALLI| JEBARA

Center of Biotechnology of Borj Cedria, Laboratory of Legumes and Sustainable Agrosystems (L2AD). BP 901, 2050
Hammam Lif, Tunisia

Abstract : Les PGPRs (Plant Growth Promoting Rhizobacteria) sont des bactéries de sol qui colonisent les racines et
contribue & la croissance des plantes par la fertilisation du sol via la fixation de I'azote, la minéralisation des composés
organiques, la dissolution des nutriments minéraux et facilite leurs absorption via leurs PGPs traits.

Différents travaux ont été réalisés afin de valoriser I’efficacité des symbioses légumineuses-PGPRs dans la
biofertilisation des sols essentiellement ceux qui sont soumis a des contraintes abiotiques et des changements
climatiques. Des symbioses Iégumineuses-PGPRs ont été utilisées dans des pratiques agricoles qui visent a maintenir
voire augmenter la fertilit¢ et la biodiversité des sols et 1’amélioration de la qualité nutritionnelle des cultures en
rotation du blé dur a Zaghouan, des sols oasiens a Tozeur et des sols agricoles au Sahel pour ’amélioration des cultures
des oliviers, des amandiers et des figuiers en association.

Ces pratiques agricoles induisent des modifications importantes de la diversité fonctionnelle de la microflore du sol et
qui conduit a restaurer la fertilité des sols par I’augmentation de la richesse en matiére organique de 33%, en azote total
36%, en phosphore assimilable 18%, et en potassium (55%). De méme, l'inoculation avec ces PGPRs et I’enfouissement
des légumineuses agit sur les enzymes du sol et améliore 1’activité béta-glucosidase de 30% et I’activité phosphatase
alcaline del7%.

L’analyse des résultats a montré que I’inoculation de la féverole par les PGPRs comme précédant culturale pour le blé
dur en rotation a amélioré aussi bien le rendement que la nutrition minérale évaluée par la teneur de la feuille drapeau
en N, P et k de 37%, 53% et de 19%, respectivement, la qualité nutritionnelle de la graine, devenue plus riche en
protéine, en potassium et en phosphore (31%, 25% and 26% respectivement).

Il ressort que les symbioses légumineuses-PGPRs, sont des biofertilisants qui améliorent la croissance et le rendement
des cultures d'une maniére respectueuse de I'environnement.

KEYWORDS : Symbioses, Sol, Légumineuses, PGPRs, Biofertilisation, Qualité des récoltes

63



"AYA ATSE

TUNISIAN ASSOCIATION OF BIOLOGICAL SCIENCES
33" INTERNATIONAL CONGRESS OF BIOLOGICAL SCIENCES AND BIOTECHNOLOGY

ORAL COM N° : 43,
DUAL PGPR-AMF INOCULATION INDUCES SALINITY STRESS TOLERANCE IN SULLA
CARNOSA PLANTS THROUGH ENHANCEMENT OF ABSCISIC ACID CONTENT
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Abstract:

Salt-tolerant microbes are known to mitigate various biotic and abiotic stresses in plants. However, the intimate mechanisms
involved, as well as their effects on the production of signaling molecules associated with the host plant-microbe interaction remain
largely unknown. The present work aimed to investigate the role and potential uses of arbuscular mycorrhizal fungi (AMF)
Rhizophagus intraradices and/or halotolerant plant growth promoting rhizobacteria (PGPR) Bacillus subtilis in improving plant
growth, functional biochemical synthesis and signaling of endogenous abscisic acid during plant response to short- and long-term salt
stress in forage halophytic species, Sulla carnosa. Plants were sampled to observe changes in growth attributes and biochemical traits
at 2 different time intervals (45 and 60 days after transplanting time) when the salinity was raised from 100 to 200 mM NacCl.

S. carnosa plants showed significant reduction in dry biomass in response to NaCl stress at the second harvest (200 mM NaCl),
however inoculating plants with B. subtilis alone or associated with R. intraradices compensated these detrimental effects.
Electrolyte leakage of S. carnosa plants were significantly increased by rising NaCl concentration in this experiment, whereas,
microbial inoculation reduced these parameters; dual inoculation proved more competent and the decrease was about 32% at the
second harvest. The ameliorative effects of the applied bacterial inoculants were also demonstrated by mitigating oxidative stress
through upregulation of catalase (APX) and superoxide dismutase (SOD) antioxidant enzymes and reducing H,0O; levels. Our results
also indicated that dual-inoculated plants accumulated significantly higher levels of abscisic acid (ABA) than non-inoculated and
single inoculated plants during salinity stress at both harvest times. Moreover, B. subtilis and R. intraradices together upregulated 9-
cisepoxycarotenoid dioxygenase 1 (NCED1) and SOD genes expression in S. carnosa plants after the salinity challenge. Therefore,
the higher ABA content in dual-inoculated plants under severe salt level possibly represents higher salt tolerance of S. carnosa
plants.

As a whole, the dual B. subtilis-R. intraradices inoculation of S. carnosa plants enhanced abscisic acid content (ABA) that plays a
key role as signaling compounds, improved antioxidants enzymatic activities for scavenging reactive oxygen species in the plant to
decrease salt toxicity. Therefore, the use of halophytic plants associated with these beneficial soil microorganisms could improve the
effectiveness of biological methods for saline soil rehabilitation.

KEYWORDS: Sulla carnosa, Salt stress, AMF, PGPR, Abscisic acid, NCED1
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Abstract:

Sunflower (Helianthus annuus L.) is one of the most widely cultivated and important oilseed crops in the world. Low seed yield
presents a considerable constraint for sunflower production in Tunisia. Therefore, the present study evaluated 80 sunflower
genotypes from various countries using agro-morphological data in order to develop high yielding varieties. The results indicated
significant differences among the genotypes for all traits studied. From the principal component analysis (PCA), the first two
principal components accounted for about 64.39% of the total variation among all the genotypes. The first principal component
(PC1) absorbed the maximum portion of total variability (47.54%) and it was related mostly to the following parameters: steam
diameter, plant height, number of seeds/head and weight of seeds/head. The second principal component (PC2) contributed around
16.85% of the total variation, and it was defined by the maximum negative correlation to the number of leaves. Moreover, the PCA
analysis grouped 80 genotypes into six distinct clusters. Correlations studies revealed that the following traits: weight of seeds/head,
head diameter and number of lines/head could be given emphasis for isolation of desirable genotypes, with high genetic potential for
seed yield. Cluster analysis divided the studied genotypes into four groups following the hierarchical clustering. The first group (G1)
consisted of the maximum number of sunflower genotypes (39). The second group (G2) contained 30 genotypes. The third group
(G3) included 7 genotypes and the fourth group (G4) comprised 3 genotypes. The geographical location did not seem to be the main
factor structuring the variability of the studied genotypes. These findings can be used in sunflower breeding programs.

KEYWORDS: Sunflower, genetic diversity, agro-morphological traits, cluster analysis, principal component analysis
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FABACEAE RESPONSE TO DIMETHOATE INSECTICIDE APPLICATION: INVESTIGATION OF
GERMINATION, SEEDLING GROWTH AND TOLERANCE MECHANISMS
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“Correspondence author: e-mail: karima.jaleli@gmail.com

Background and aim: Excessive application of pesticides is deteriorating the soil quality which accelerated erosion. The present
study aims to identify potential legume species suitable for use as soil cover in fruit tree cultivation fields (grapevine and citrus)
frequently using dimethoate as an insecticide. For this purpose, we evaluated the impact of dimethoate toxicity on the germination
and seedling growth of four legumes species: faba bean, common vetch, fenugreek and barrel medics, as well as on the related
metabolisms and stress response mechanisms involved in seedling protection from the deleterious impact of pesticide.

Methods: A pot trial was conducted to identify potential legume species suitable for use as soil cover in fruit tree cultivation fields
(grapevine and citrus) frequently using dimethoate as an insecticide and copper sulphate as a fungicide. We evaluated these two
pesticides toxicity on the germination and plant growth of four legume species: faba bean, common vetch, fenugreek and barrel
Medics. To obtain further meaningful interpretations of these results, we performed measurements and multivariate analyses of the
same physio-biochemical traits. This included the use of Pearson's correlation analysis and principal component analysis (PCA) to
identify species tolerance to dimethoate. The PCA supports the results previously obtained and selects fenugreek dimethoate-tolerant
at the seedlings stage.

Results: The results indicated that, in comparison to Vicia faba and Medicago truncatula, Vicia sativa, when exposed to doses of 1.2
g/L and 4.5 g/L of dimethoate and copper sulphate, respectively exhibited in the leaves a significant increase in biomass,
photosynthesis parameters, total lipid content (TL), as well as a higher induction of antioxidant enzymes mainly superoxide
dismutase (SOD) and catalase (CAT). This increase was associated with significant decrease of lipid peroxidation (MDA), hygrogen
peroxide (H,O,) and dimethote or copper sulphate accumulation in leaves of V. sativa. Taken together, these findings suggest the
ability of this legume to tolerate the stresses induced by these two pesticides.

Conclusion: In this study, we have shown that Vicia sativa can effectively tolerate both dimethoate and copper sulphate stresses
making it a suitable candidate for use as a cover crop in the field using these pesticides in pest control as grapevine and citrus fields.
Keywords: Antioxidant enzymes, Dimethoate, Legume, Intercropping-system, Seeds germination, Tolerance
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Abstract

In the oasis ecosystem, pollination is a crucial operation in the date palm production cycle. Nowadays, it turns out that many palm
groves are abandoned due to a lack of qualified labor and aging. Mechanized pollination offers an effective alternative to manual
pollination, following the promising results obtained with the mechanical pollinator in terms of economics, safety and time savings.
In our study we propose to compare between the manual pollination technique (traditional) and the mechanized one. The experiments
were carried out in four sites belonging to the different oases of the Tozeur governorate. In each site, four palm trees of the “Deglet
Nour” variety were pollinated by both techniques. For traditional pollination, each female spathe is pollinated using 5 male spikelets.
Concerning mechanized pollination, it was carried out in the form of dusting using a powder spraying device (powder) with a
mixture of pollen / talcum in a ratio 1/7. The same type of pollen was used in both pollination techniques. For traditional pollination
two mounted per plant were carried out, however for mechanized pollination three periods by dusting were carried out depending on
the flowering stage of the spathes. The results showed an increase of 11% in the average rate of final fruit set in mechanized
pollination compared to traditional pollination, and an increase of 13% was recorded in the retention rate in palm trees treated by the
mechanical method. to those pollinated by the manual method. Regarding fruit yield, the results showed an increase of 16.5% in date
yield in palm trees that adopted the mechanical technique during pollination compared to those treated manually. On the other hand,
our results showed that the rate of partencarpic fruits is almost zero in fruits resulting from mechanized pollination, however it is
lower than 3% in fruits resulting from manual pollination. Physicochemical and pomological analyzes of the fruit did not show
significant differences when adopting the two types of pollination. In conclusion, our results showed that mechanical pollination in
the date palm represents a reliable and effective alternative for farmers, with the scarcity and high cost of labor, to improve their date
yield on a quantitative level and qualitative.

Keywords: Date, Pollen, pollination, fruit setting rate, yield
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ANTIOXIDANT AND ANTIBACTERIAL ACTIVITIES OF MIXED LEAVES EXTRACT FROM
CERATONIA SILIQUA L., PISTACIA LENTISCUS L. AND OLEA EUROPAEA L. VAR. SYLVESTRIS
FROM TUNISIA
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! Biochemistry and Biotechnology laboratory, (LRO1ES05), Department of Biology, Faculty of Sciences of Tunis, University Tunis
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Abstract: Recent studies were focused on the biological activities of mixed extract of medicinal plant. In this study, we investigate
the phytochemical potentialities and biological activities of leaves extract mixture from Ceratonia siliqua L., Pistacia lentiscus L.
and Olea europaea L. var. sylvestris from natural association in Tunisia by studying in vitro antioxidant and antibacterial activities.
The antioxidant activity was evaluated by The DPPH and the total antioxidant capacity (TAC) and the antimicrobial activity
determined against five bacteria (Escherchia coli, Serratia marcesens, Salmonella typhii, Staphylococcus aureus and Micrococcus
luteus). So, the well diffusion technique was implemented to measure the inhibition zone diameters, whereas the microdilution
method was employed to determine the MIC, MBC. Results showed that the mixed extract gave the highest free radical-scavenging
activity (ICso = 0.057 g/mL) as well as an interesting total antioxidant activity (92.324 mg AAE / g DM).

Results expressed in terms of inhibition zone (1Z, mm) showed that the mixed extract was moderately effective against S. typhii, S.
aureus, M. luteus, S. marcesens and E. coli (12 mm). Furthermore, the mixed extract possessed lysozyme activity against S. aureus
(282.66 AU/mL/min). The results of antibacterial activities were confirmed by the dilution method of MIC and MBC and showing
that the mixture of leaves extract can kill the Gram-positive bacteria and Gram-negative bacteria with >30 mg/mL and it inhibited
biofilm formation with 97.28 and 64.48 % of S. aureus and E. coli, respectively.

These finding highlight the antioxidant and antibacterial potentials of leaves mixed extract of Ceratonia siliqua L., Pistacia lentiscus
L. and Olea europaea L. var. sylvestris. Other biological activities would be tested.

KEYWORDS: antibacterial activity, antioxidant activity, lysozyme activity, MIC, MBC, biofilm formation
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ECOPHYSIOLOGICAL AND ECOLOGICAL CHARACTERIZATION OF THE STRAWBERRY TREE
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Abstact :

Forest ecosystems are increasingly threatened, under the effect of socio-economic pressure. The spontaneous natural species
valorization is considered a interesting option for adaptation to climate change, the choice of taxon is based on the importance of its
ecological. The objective of the study is to determine the distribution, ecology and ecophysiology of the strawberry tree (Arbutus
unedo) in the Tunisian cork grove. It was carried out in three cork oak forests in the North West of Tunisia. Within each study site,
three plots were installed. Ecophysiological measurements (photosynthesis, stomatal conductance, evapotranspiration were carried
out at each plot. We also measured leaf water potential and ecophysiological measurements (gas exchange and humidity indices).
The photosynthesis highest values (An) were recorded at Souiniet forest site. Indeed, they vary from 5.7 to 8.2 umol CO, m-2s-1 with
an average of 6.7 umol CO, m-2s-1. However, the Sidi Mechreg forest site presented the photosynthesis values (An) and stomatal
conductance (gs) respectively 4.8 umol CO, m-2s-* and 0.034 mmol H,0 m-2s-1.

The results showed that the three stands of the strawberry tree (Arbutus unedo) have slightly irregular structures and they confirmed
that this species adapts well to the Mediterranean climate and especially the climate in Tunisia, it grows at different altitudes
according to distinct bioclimates of the Mogods forest and that of Kroumirie forest.

The results showed that the Water Content (WC) was highest at high altitude, the average WC was 59.85% (Sidi Mecheg forest site)
and 64.06% (Souiniet forest site), at low and high altitudes. , respectively. The Specific Leaf Area (SLA) in the three arbutus unedo
populations showed a slight difference and increased with altitude.

The opposite pattern was found regarding Leaf Area Mass (LMA), it is 6.68 and 5.56 mg cm-2 at low and high altitude, respectively.
Almost all traits tended to be greater at high altitude than at low altitude, except, LMA with a significant difference between sites
(p<0.01)

At the same time, the altitude and the precipitation favor the growth of the latter, having a hight capacity to cope with water deficit
conditions. The values of the morphological parameters are relatively higher at the Souiniet forest site (Ain Drahem). On the other
hand, the leaf surface mass LMA increases with the temperature, it is high in Sidi Mechreg forest site (Sajnene).

Keywords : Arbutus unedo, ecophysiology, cork oak forest, adaptation, gas exchanges, naturel ecosystem
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STRUCTURE OF PLANKTONIC FOOD WEB IN THE GULF OF GABES (SOUTHEASTERN
MEDITERRANEAN) HIGHLIGHTS THE SIGNIFICANT ROLE OF HETEROTROPHIC AND
MIXOTROPHIC MICROZOOPLANKTON
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Abstract: The complex web of planktonic organisms and their interactions was studied in a productive Mediterranean
Gulf during the fall season. The communities of plankton and the rates of primary production (PP), bacterial production
(BP) and zooplankton grazing were thoroughly analyzed at various sampling stations. These included a station (St1)
affected by Saharan dust, a station (St2) located within the Boughrara Lagoon, and a station (St3), heavily polluted by
phosphogypsum. The study site was clearly characterized by eutrophic waters, since high levels of nutrients (15 - 17
M) and chlorophyll a (Chl a: 4.9 - 16.9 mg m™) were recorded in all stations. Additionally, significant rates of PP (398
- 2638 mg C m™“d™?) and BP (380 - 1337 mg C m™ d™) were measured. Communities of phytoplankton and zooplankton
exhibited noticeable shifts in their composition, abundances and biomasse among stations. In St1, Chl a and PP were
primarily composed by picophytoplankton, particularly Synechococcus. Microbivorous microzooplankton, mainly
mixotrophic dinoflagellates, consumed over 50% of the production of bacterioplankton and picophytoplankton,
indicating a microbial food web structure. In St2 and St3, large phytoplankton dominated (Skeletonema costatum,
Navicula spp., Prorocentrum compressum and Prorocentrum gracile) Chl a and PP. They were substantially grazed by
both heterotrophic and mixotrophic microzooplankton (42-62% grazed d™*) and copepods (12-25% grazed d),
suggesting a significant carbon transfer within the herbivorous food web. The shift in spatial dynamics within the
planktonic food web initiates varied efficiencies in carbon export. Despite the eutrophic statute of the Gulf,
picophytoplankton and microzooplankton, encompassing mixotrophic and heterotrophic organisms, notably enhance the
ecological processes within this ecosystem. These organisms hold a crucial spot in shaping the pathway through which
carbon is transferred, serving as essential actors of the carbon flow within this transfer process.

KEYWORDS: Mixotrophic and heterotrophic microzooplankton, Zooplankton grazing, Planktonic food web,
Southeastern Mediterranean
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ANTIFUNGAL COMPOUNDS FROM CUPRESSUS SEMPERVIRENS
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Laboratory of Medicinal and Aromatic Plants, Biotechnology Center of Borj-Cedria, Hammam-Lif, BP, Tunisia

ABSTRACT:

The quest for eco-friendly antifungal compounds from natural sources has surged, seeking alternatives to synthetic
fungicides. In this study, we explored Cupressus sempervirens organic extracts antifungal potential against Botrytis
cinerea, a destructive fungus causing grey mold disease in crops. Extracts from various phenological stages were
evaluated for their antifungal activities. The dichloromethanolic extract from the flowering stage exhibited the highest
efficacy, completely inhibiting B. cinerea mycelial growth, at 250 pg/mL and preventing conidia germination at 500
pg/mL. Bioguided fractionation and chromatography, led to the identification of isoquercetin as the active compound
responsible for the antifungal effects. These findings present promising possibilities for the development of sustainable
biofungicides to combat grey mould disease in agriculture. Further investigations into isoquercetin’s potential as a
biofungicide are warranted.

KEYWORDS: Cupressus sempervirens; antifungal activity; isoquercetin; Botrytis cinerea
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Abstract: Recent studies highlighted significant interest in phytocomposition from spontaneous plants including
primary and secondary metabolites. The aim of this study was to determine the fruit phytochemical composition of fruit
from three Malva species growing in the same locality: M. multiflora M Parviflora M. sylvestris. Qualitative screening
was conducted on ethanolic and aqueous extracts from fruits to identify different compound families, followed by a
colorimetric method to determine the polyphenol contents and antioxidant activity using total antioxidant capacity
assay. The protein content, starch and total sugar content were determined. Results showed that the qualitative screening
revealed the presence of different compound families of secondary metabolites. Results showed that the aqueous fruit
extract showed the highest polyphenols content, with an amount of 2.00, 2.17, and 2.36 mg GAE/g DW of M.
parviflora, M. multiflora, and M. sylvestris, respectively. The total flavonoid contents have a value of 0.32, 0.68, and
0.72 mg RE/g DW of the fruit extracts from M. multiflora, M. parviflora, and M. sylvestris, respectively. Additionally,
the total antioxidant capacity was measured as 22.31, 11.29, and 9.47 mg AAE /g DW for M. parviflora, M. multiflora,
and M. sylvestris, respectively. The protein content of studied fruits was 17.7%, 16.5%, and 13.8% from M. parviflora,
M. multiflora, and M. sylvestris, respectively. The Malva fruits were rich in starch content varying according the specie:
94.41, 63.28, and 63.85 mg/g DW for M. parviflora, M. multiflora and M. sylvestris, respectively. In the same way, the
total soluble sugar contents have a value of 57.74, 47.18, and 21.74 mg/g DW for M. parviflora, M. multiflora and M.
sylvestris, respectively. These finding showed that the M. parviflora fruits were rich in primary metabolites; however,
the M. sylvestris ones were rich in secondary metabolites. These metabolites would be used in different domain. Indeed,
qualitative analysis of mineral, phenolic compounds, and biological activities would be future prospects.

KEYWORDS: Fruit, Malva, Total Antioxidant Activity, Polyphenols, Protein, Sugar, Starch

ORAL COM N° : 52.
FATTY ACID COMPOSITION AND LIPID QUALITY OF THE TUNISIAN WILD CARDARIA DRABA
(L.) DESV

WISSAL SAADELLAOUI!, YASSINE MRABET? ABIR HADDADA!, FETHIA HARZALLAH-SKHIRI?,
KARIM HOSNI? SONDES STAMBOULI-ESSASSI*

! Laboratory of Biodiversity, Biotechnology and Climate Change (LR11ES09) — Faculty of Sciences of Tunis, University
of Tunis El Manar, Tunisia

! Laboratory of Natural Substances, National Institute for Research and Physicochemical Analysis, Technological
Center of Sidi Thabet, 2020 Tunis, Tunisia

2 Laboratory of Bioresources: Integrative Biology and Valorization (LR14-ES06), High Institute of Biotechnology of
Monastir, University of Monastir, Tahar Haddad Street, 5000 Monastir, Tunisia

Abstract: The aim of this research is to assess the nutritional value of Cardaria draba (L.) Desv. (Brassicaceae)
growing wild in Tunisia by the analyse of the fatty acid composition and the lipid quality of its roots, aerial parts
(leaves, stems, and flowers), and fruits dry matter. The fatty acids of the total lipids were converted into their
corresponding fatty acid methyl esters (FAMES) by using sodium methoxide in methanol. The FAMEs were analyzed
by gas chromatography equipped with a flame ionisation detector (GC-FID). The fruits have the highest lipid content
(12.5%), followed by aerial parts (7.5%) and then by roots (5.0%). A total of seven fatty acids are identified in the roots,
five in the aerial parts, and thirteen in the fruit. The main fatty acid in the roots and fruits of C. draba was oleic acid
(29.38 and 25.22%, respectively), followed by stearic acid (23.18 and 18.29%, respectively). While a-linolenic acid was
the most important fatty acid in the aerial parts (12.98%). Roots oil was rich in satured fatty acids (SFAs) and
polyunsaturated ones (PUFAS) reaching 45.2% and 20.2%, respectively. While, the fruits were rich in monounsaturated
fatty acids (MUFAs) (37.1%). The aerial parts have a higher UFA/SFA and ©3/w6 ratios (1.5 and 5.9, respectively), and
low atherogenic (Al) and thrombogenic (TI) indexes of 0.5 and 0.2, respectively, with a high
hypocholesterolemic/hypercholesterolemic fatty acid ratio (h/H) equal to 1.7. However, the oxidizability value (Cox)
and oxidative susceptibility (OS) reached the highest values in the fruits and in the aerial parts (3.1 and 1396.6,
respectively). It is important to note that erucic acid didn't exceed the norm in the fruits and roots oils. Our results
would add valuable information to the existing knowledge on the phytochemistry of this medicinal species and is
important for highlighting C. draba as a nutritive source, potentially enriching food diversity and encouraging the local
use of wild species.

KEYWORDS: Cardaria draba (L.) Desv., fatty acid, lipid quality, oleic acid, stearic acid, a-linolenic acid
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Abstract

The present work was carried in frame of PRIMA project EXPLOWHEAT (Project Number: J89C19000140005) which
aims to identify genotypes with enhanced iron uptake under drought. Indeed, Understanding the molecular and
physiological responses of wheat to drought stress, including its impact on iron homeostasis, is essential for developing
strategies to enhance drought tolerance in crops. Researchers and breeders are working to identify and develop wheat
varieties with improved resilience to both drought and nutrient stress to ensure sustainable crop production in
challenging environments. In this study, transcriptomic data mining identified 11.512 and 7.342 DEGs under drought
and iron deficiency, respectively. Moreover, co-expression network analysis and GO enrichment revealed co-expression
modules enriched with genes involved in transcription regulation, protein kinase pathway, and genes responding to
phytohormones or modulating hormone levels. the weighted gene co-expression networks analysis (WGCNA) of 24
RNASeq samples revealed 27 coexpression modules with a minimal size of 30 genes in each module. Moreover, the
number of transcription factors (TFs) from the different TF families in each module was determined and four modules
were enriched in TF genes. Finaly, the top ten hub genes identified in modules have strong positive correlation with
drought stress or iron deficiency treatments were identified. A set of candidates genes were selected for validation in
local durum wheat genotypes by RT-gPCR

KEYWORDS: Wheat, Co-expression, Network modeling, drought stress
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Abstract

Potato is the third most important food crops in the world after rice and wheat in terms of human consumption. Being a
major source of carbohydrates, it is often used as a substitute for cereals and it is grown in more than 150 countries.
However, potato is sensitive to salinity (under 50 mM NaCl, yield was reduced to 50%). Improving potato production
under saline conditions is considered with great interest to ensure food security. In a previous study, Bacillus
mojavensis 14 (Bml4) plant growth-promoting bacterial strain isolated from the soil exihibited tolerance to salinity (10
% NaCl). Therefore we decided to evaluate the effect of this strain on potato (Spunta and Claustar varieties) growth,
physiology and tuber production under greenhouse conditions in the presence of 100 mM NaCl. Investigation of stem
elongation and diameter, leaves number and area and organ fresh weights during 40 days as well as tuber yield and
caliber at the end of the cycle indicate that salt stress reduced plant growth and tuber yield compared to control (non-
inoculated plants grown under standard culture conditions). Inoculation with Bml4 enhanced growth and vigor
especially in plants from Spunta variety submitted to salinity. These beneficial effects were associated with an
upregulation of auxin level in plants of both varieties. Monitoring of oxidative stress by H,0, and malondialdehyde
(MDA) revealed that inoculation was able to reduce oxidation in plants of both genotypes submitted to salinity during
the 40 days of monitoring, in relation with the increase of superoxide dismutase (SOD), catalase (CAT) and peroxidase
(GPX) activities. Also, treatment with Bml4 enhanced proline content with a higher extent in Spunta than in Claustar.
Bml4 inoculated plants from Spunta variety showed an early tuberization associated with an increase of final tuber yield
and caliber allowing to alleviate salinity effects. All these findings suggest that potato plant inoculation with Bml4 is a
promising method to improve culture in saline areas.

Keywords : potato; salinity; Bacillus mojavensis 14
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Abstract: Salinity is one of the important environmental risks affecting agricultural production in the world. Under this condition
and with the conventional cultivation methods, glycophyte plants, like tomato, are subjected to many stresses, such as ion toxicity,
osmotic stress, nutritional disturbance, oxidative damage and metabolic disorders, which cause growth inhibition and yield reduction.
In this context, the main objective of our study was to compare the physiological, hormonal, metabolic and agronomic responses of
tomato plants (Solanum lycopersicum L.) grown in monoculture (TM) or intercropping (TH) with the halophytic species
Arthrocaulon macrostachyum in a salt affected soil. The results showed that the intercropping system (TH) reduced the soil electrical
conductivity, and Na* and CI" contents, improving mineral nutrition in tomato plants compared to TM. In addition, TH decreased the
osmotic stress, improved water potential and increased water use efficiency in tomato plants, whereas the integrity of gas exchange
parameters were maintained; as a consequence, an increase in tomato yield was achieved. Moreover, the ratio of stress hormones
(ABA, SA and JA) to growth regulating hormones (GA, auxins and cytokinins) decreased under TH. Metabolomic analysis showed
clear defined patterns of differentially accumulated metabolites. Some of the metabolites with higher abundance in TH were linked to
phenylpropanoid biosynthesis and phenylalanine metabolism, whereas alanine, aspartate and glutamate metabolism, monoterpenoid
biosynthesis and butanoate metabolism pathways were downregulated. Our results support the importance of A. macrostachyum in
the desalination of salt-affected soils and in the improvement of tomato yield in mixed culture. Indeed, this intercropping system
offers farmers a low-cost biosolution that improves yields while respecting the environment.

KEYWORDS: Arthrocaulon macrostachyum, halophyte, intercropping, salt-affected soil, tomato

ORAL COM N° : 56.
MICROBIAL BIOAGROTOOLS FOR ALLEVIATION OF PLANT STRESS COMING FROM
WASTEWATER IRRIGATION
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YUniversity of Carthage, Laboratory of Plant Toxicology and Environmental Microbiology (LR18ES38), Faculty of Sciences of
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Braunschweig, Germany.

Abstract: Wastewaters reuse in agriculture are considered as ‘hotspots’ of dissemination of bacteria, antibiotics, heavy metals,
hydrocarbons, pesticides, resistance genes, as well as pathogens. Accumulation of multi-pollutants in plant tissues, cause deleterious
changes that impair vital physiological processes associated with metabolic, biochemical, and molecular dysfunctions leading to
plant growth annihilation. The objective of our work is to develop a consortium of microorganisms able to degrade wastewater
environmental contaminants in order to safely reuse them in irrigation and alleviating plant abiotic stresses. The selected strains
identified as: Pseudomonas sp., Bacillus thuringiensis, Erwinia sp., Staphylococcus saprophyticus, Bacillus cereus, and Bacillus sp.
were isolated from soils irrigated with wastewaters and having both bioremediation capacities and plant growth promoting traits.

The bacterial consortium was used to improve the tolerance of pea plants subjected to contamination by multi-pollutants
[Tetracycline (5 mg/L), Streptomycin (5 mg/L) + Fluoranthene and Phenanthrene (0.05 mg/L) + Copper (5 mg/L) and Cadmium
(0.05 mg/L)] applied alone or in association with the bacterial consortium for 26 days. The presence of the bacterial consortium alone
promotes plant growth and the formation of nodules. Exposure of plants to multi-pollutants significantly reduced elongation of roots
and leaves (-73% and -66% of control, respectively) and plant biomass (-75% of control). Similarly, relative water content was
lowered in roots and leaves by about 45% as compared to the control. By contrast, the application of bacterial consortium in the
culture medium improves the growth pea plants submitted to multi-pollutants. Co-application of multi-pollutants and bacterial
consortium increased plant elongation, biomass, and water content by +237%, +326% and +80%, as compared to the multi-pollutants
alone, respectively. The search for resistance (TetA, TetM, TetQ, TetW, aadA, and StrA) and degradation genes (TetX and PAH-
RHDa) was determined by PCR and their positive amplification explains the molecular mechanisms by which the bacterial
consortium mitigate the harmful impact of this mix of pollutants on plants.

Obtained results are promising as a new strategy using beneficial microorganisms for sustainable agriculture in the era of climate
change and environmental pollution.

KEYWORDS: wastewater irrigation, bacterial antibiotic resistance, pollutants biodegradation, pea abiotic stress, plant stress
alleviation.
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ORAL COM N°: 57,
PHYSICOCHEMICAL PROPERTIES AND BIOACTIVE COMPOUNDS OF ALLIUM CEPA L. SEED
OIL USING ULTASONIC TECHNIQUE
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Keywords: Allium Cepa seeds; Ultrasonic Technique, Oil Characterization.

Abstract:

This study investigates the physicochemical characterization of Allium Cepa L. seed and the lipid fraction of its seed oil
using an ultrasonic extraction technique. The research focuses on seeds grown in Tunisia and examines the
physicochemical properties and nutrient profile of its ultrasonic seed oil. The results showed that the seed moisture
content was 9.3 % (£ 0.1%), whereas protein contents, ash, fat and total carbohydrates were 20.93 % (x 0.27), 5.3% (x
0.1), 20.5 % (+ 1.60) and 58.57 %, respectively. Besides, the study has determined the mineral contents of calcium,
magnesium, iron, copper, manganese, phosphorus, potassium, zinc, and sodium to be 0.64 %, 0.34 %, 123 ppm, 15
ppm, 27 ppm, 0.62%, 1.20%, 110 ppm and 0.02 %. The characterization of the lipid fraction of the Allium Cepa L. seed
oil by the ultrasonic extraction method using hexane as a solvent was evaluated for an iodine value of 128.23 g I, /100g
of oil (+ 22.06), a saponification value of 195 mg KOHY/ g of oil (£ 32), an acid value of 58 mg KOH/ g of oil (x 2.1)
and a peroxide value of 1 meq O, /kg of oil (+ 0.8). Gas chromatography analysis showed that the main fatty acids were
the linoleic (53.95 %) and the oleic acids (33.73%) followed by the palmitic acid (7.54 %). The seed oil was also found
to be rich in sterols (f-sitosterol-Apparent: B-sitosterol + A5-Avenasterol + A5-23-stigmastadienol+clerost) (58.8
mg/100 g of oil). The total tocopherol content of Allium Cepa L. seed oil was 1352 ppm (+ 293.27 ppm) with a
predominance of a-tocopherol (1115 ppm) (x 316.2 ppm). The determination of the physicochemical properties of the
seed oil would significantly contribute to the valorization of Allium Cepa L. seed oil in the cosmetic, pharmaceutical
and food industries.

ORAL COM N°: 58.

BIOINSPIRED ENHANCEMENT OF CARRAGEENAN-BASED ACTIVE AND SMART PACKAGING
FILMS: INTEGRATION OF CERATONIA SILIQUA KIBBLES, AND TIO2-DOPED CARBON DOTS
DERIVED FROM CERATONIA SILIQUA L. KIBBLES.

CHAIMA BEL HADJ LETAIEF ', NERMINE SAYAH! MOURAD JRIDI? & NOOMEN HMIDET?

! Laboratory of enzymatic engineering and microbiology (LGEM), Engineering National School of Sfax (ENIS),
University of Sfax, Sfax, Tunisia

2 Laboratory of Functional Physiology and Bio-ressources Valorisation, Higher Institute of Biotechnology of Beja,
University of Jendouba, Beja, Tunisia

Abstract: Carrageenan-based sustainable active composite films were fabricated by blending anthocyanin extracted
from Ceratonia siliqua L Kibbles (Cera k) with TiO2-doped carbon dots (Ti-CDs) fabricated using the biowaste of Cera
k extraction. The Cera k and Ti-CDs were compatible with carrageenan polymer and were uniformly distributed in the
polymer matrix to form a homogeneous film with increased mechanical properties. The composite film added with Cera
K and 3wt% Ti-CD showed excellent antioxidant (100% ABTS and DPPH scavenging assay), and potent antibacterial
activity. In the realm of sustainable packaging, the integration of bioinspired materials has emerged as a pivotal
innovation, particularly in enhancing the functionality of carrageenan-based films. This article introduces a novel
approach to active and smart packaging films through the incorporation of Ceratonia siliqua kibbles, coupled with
TiO2-doped carbon dots derived from Ceratonia siliqua L. kibbles. The synergy of these natural and engineered
elements aims to augment the mechanical strength, barrier properties, and responsiveness of the packaging films to
environmental stimuli. By harnessing the intrinsic properties of Ceratonia siliqua, commonly known as carob, and the
photocatalytic effects of TiO2-doped carbon dots, this research endeavors to advance the field of food packaging
towards more intelligent and interactive solutions that are aligned with ecological principles and consumer safety. The
exploration of such bioinspired enhancements holds the promise of revolutionizing the packaging industry by offering
biodegradable alternatives that do not compromise on performance or protection.

KEYWORDS: active packaging, carrageenan films,Ceratonia siliqua ,carbon dot.
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ORAL COM N° : 59.
OLEOCHEMISTRY POTENTIAL OF TALAROMYCES THERMOPHILUS GALACTOLIPASE TO
HARVEST POLYUNSATURATED FATTY ACIDS FROM GREEN WASTES
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FREDERIC CARRIERE?
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2 Aix-Marseille Université, CNRS, Bioénergétique et Ingénierie des Protéines UMR 7281, 31 Chemin Joseph Aiguier, 13402
Marseille Cedex 20, France
Abstract: Galactolipids, mainly monogalactosyldiglycerides (MGDG) and digalactosyldiglycerides (DGDG) are the major
constituents of plant membranes, especially those involved in the photosynthetic machinery of plants and green algae. They contain
about 80% of the available fatty acids compared to the triglycerides of vegetable oils which represent only 20%. Plant galactolipids
are characterized by long chain fatty acids, typically varying from C16 to C20 with one to three unsaturations and they are
particularly rich in polyunsaturated fatty acids like C16:3 and C18:3 (ALA, a-linolenic acid). The exploitation of galactolipids
contained in plant biomass or green waste from agriculture would be an interesting alternative. However, unlike triglycerides which
can be obtained by simply pressing seeds or oleaginous fruits, it is difficult to extract these galactolipids dispersed in biomass. The
discovery of new enzymes possessing galactolipase activity (EC 3.1.1.26) which hydrolyses the ester bonds between the positions sn-
1 and sn-2 of galactolipids, allows to access in these lipids. Talaromyces thermophilus lipase (TTL) is identified as a glactolipase,
with the highest activity in all microbial lipases tested up to present on synthetic medium chain galactolipides with a better affinity
towards MGDG presented in the form of mixed micelles with bile salts and monomolecular films. By using TTL galactolipase, we
generated free fatty acids from agriculture green wastes by hydrolysis reactions and we directly transferred fatty acids from
galactolipids to various new esters via biological transesterification process. These esters can be the sustainability tools for
establishing biorefineries and a circular bio-economy for serving new ecofriendly products.
KEYWORDS: biocatalysis, galactolipase, galactolipids, fatty acids

ORAL COM N° : 60.

THE PROTECTIVE ROLE OF DROUGHT-PRIMING IN OLIVE IS SUSTAINED BY EXTENSIVE
FOLIAR STRUCTURAL REGULATIONS ASSOCIATED TO RECONFIGURATION OF THE
PROTEOMIC PROFILE UNDER TERMINAL DROUGHT

MARIEM BEN ABDALLAHY, DALILA TRUPIANO? ANTONELLA POLZELLA? ELENA DE ZIO?
MAURO SASSI®, ANDREA SCALONI®, GABRIELLA STEFANIA SCIPPA? AND NABIL BEN YOUSSEF*
1Laboratory of Olive Biotechnology, Biotechnology Center of Borj-Cedria, 2050 Hammam-Lif, Tunisia

2Department of Bioscience and Territory, University of Molise, 86090 Pesche, Italy

3Proteomics and Mass Spectrometry Laboratory, ISPAAM, National Research Council, 80147 Napoli, Italy

Abstract:

Drought priming has been shown to improve subsequent drought stress tolerance in many plants. Despite its agricultural and
ecological importance, the mechanistic basis of this phenomenon remains scarce, particularly for woody species like olive.

Here, olive plants were firstly exposed to drought for three weeks followed by water recovery time (two months) and then subjected
to severe drought stress (one month). The effect of drought priming on several major structural leaf features, membrane lipids and
foliar proteome were investigated.

Compared to control, non-primed plants (NPP) exhibited a dramatic decrease of photosynthesis, water status and growth due to a
severe reduction in leaf area, leading to inhibition of light energy capture and carbon fixation, together with an alteration of key
proteins implicated in photosynthesis and nitrogen metabolism.

In contrast, drought priming enhanced the physiological performance of olive under terminal drought, by balancing water, boosting
growth potential and maintaining photosynthetic efficiency. This state was achieved through a coordinated morpho-physiological
regulation, which involved a controlled stomatal conductance coupled to a moderate leaf area reduction towards optimizing water
conservation and carbon fixation. Ultimately, such adjustments were reflected, harmonically, in the proteomic profile. Indeed, PP
revealed a relative reduction, relative to control plants, however, more high than those of NPP, in the expression of RuBisCO and
RuBisCO activase, key enzymes in the primary fixation step of CO, assimilation, in respect to the modified surface area along with
the decreased carbon fixation. Moreover, the high expression of crucial proteins governing PSII efficiency and electron transport
prove the pivotal role of priming in protecting the photosynthetic machinery. Additionally this role was further confirmed by the
maintained membrane lipid content and fatty acid unsaturation, crucial for membrane stability and function, and complemented by
the enhanced lignin content which might contribute to better water retention and tissue stability.

Furthemore the high expression of glutamine synthetase in PP suggesting the key role of nitrogen metabolism in the acquisition of
stress tolerance in PP.

Overall, our results showed that priming induced a complex modulation of internal leaf architecture coupled with a fine molecular
regulation as a stress imprint that allow to PP not only to tolerate stress but also to convert it into beneficial factor in terms of
enhanced water use efficiency.

KEYWORDS: drought, priming, olive, proteomic profile
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ORAL COM N°: 61

LACTIPLANTIBACILLUS PLANTARUM OLS5 BIOSURFACTANTS AS ALTERNATIVE TO
CHEMICAL SURFACTANTS FOR APPLICATION IN ECO-FRIENDLY COSMETICS AND SKIN
CARE PRODUCTS
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¢ Laboratoire de biopesticides, Centre de Biotechnologie de Sfax, Sfax, Tunisie

Abstract: Cosmetics have maintained everlasting popularity throughout history and continue to be in high demand
today. These products, straddling toothpaste, shampoo, lotions, and makeup, frequently contain petroleum-based
surfactants. However, there's a growing imperative to enhance the sustainability of these surface-active compounds in
personal care formulations. Biosurfactants, obtained from living cells, appear as an eco-friendlier alternative to their
synthetic counterparts. Their implementation offerings a promising avenue for creating environmentally conscious and
sustainable dermal products. With their multipurpose characteristics as foaming, emulsifying, and skin-moisturizing
properties, biosurfactants stand poised to replace chemical surfactants in the cosmetic field.

This research focuses on using two glycolipopeptids biosurfactants derived from Lactiplantibacillus plantarum OL5 as
stabilizing agents in oil-in-water emulsions, employing coconut oils. Both biosurfactants notably strengthened emulsion
stability, particularly at a 1:3 ratio, enhancing dispersion and reducing droplet size. Furthermore, the cytotoxicity of
these biosurfactants from Lactiplantibacillus plantarum was evaluated on B lymphocytes and MCF-7 cells. The
findings highlight the promising potential of these biosurfactants in the development of novel, environmentally friendly
cosmetic formulations.

KEYWORDS: Glycolipopeptids, Lactobacillus, biosurfactant, emulsions, cosmetic formulation

ORAL COM N° : 62
IMPROVEMENT OF SHELF LIFE OF MINCED BEEF MEAT DURING STORAGE BY THE
INCORPORATION OF POLYSACCHARIDE FROM “CYSTOSIERA COMPRESSA”
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® Laboratoire de Biotechnologie des Plantes Appliquée a I'Amélioration des Cultures (LRO1ES21), Faculté des Sciences
de Sfax, Université de Sfax, Sfax, Tunisie.

Abstract: A polysaccharide extracted from the brown algae "Cystosiera compressa™ (CCPS), was assessed as a
potential food additive to enhance the shelf-life of raw beef. This study investigated the microbiological and chemical
impacts of CCPS at concentrations of 0.5%, 1%, and 2% on refrigerated minced beef. Chemical analyses revealed a
significant reduction in lipid oxidation in treated beef, leading to delayed TBARS formation. Additionally, there was a
notable decrease in carbonyl groups and MetMb accumulation, along with improved heme iron transformation and
significant inhibition of microbial growth compared to untreated samples during storage. Multivariate methods such as
Principal Component Analysis (PCA) and Hierarchical Cluster Analysis (HCA) were effectively employed to
characterize the main attributes of stored meat samples. Overall, these findings suggest that CCPS could serve as a
valuable functional and bioactive component in the meat industry.

KEYWORDS: Algal polysaccharides, meat bio-preservation, shelf-life extension.
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ORAL COM N°: 63
A WHOLE VALORIZATION OF GREEN MACROALGAE BIOMASS (ULVA SP.) BY SEQUENTIAL
EXTRACTIONS APPROACH

NESRINE BEN YAHMED! EMNA BEN YAHMED! -RAHMA MASMOUDI*.CYRINE BEN AMOR® .
ISSAM SMAALI!
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Abstract:

Considerable proliferations of green macroalgae have been observed for a long time on certain coasts. The marine green
algae of the Ulva genus are very abundant in Tunisia, but it remains little exploited. Periodically, particular species
invade in the form of "green tides" in eutrophied areas and create ecological and economic problems. Thus, the
objective of our study was to develop an integrated downstream process applicable to the biomass of the green algae,
Ulva sp., allowing a major sequential recovery of fractions with high-added value namely the pigments, ulvan,
hemicellulose and cellulose. Indeed, the proposed concept using cascade extractions enable to produce 0.64 + 0.16 %
(w/w) of pigments, 28 + 0.8% (w/w) of ulvan, 5% + 0.3 (w/w) of hemicellulose and 10 + 0.04 % (w/w) of cellulose
based on initial dry weight. The characterization of the extracted polysaccharides and the verification of their purity
were performed using the FTIR analysis. An enzymatic saccharification of the extracted cellulose was carried out under
optimized conditions by comparing to the saccharification of total algal biomass. Our results represent a significant
improvement in conversion rate from 74 £ 0.1 % to 84 + 0.12 % showing that Ulva’s cellulose fraction could be a
promising candidate for biocarburants production. This study presents a proof of a sustainable biorefinery approach
allowing an almost fractionation and bioconversion of green macroalgae and integrates the concept of circular bio-
economy.

Keywords: Ulva - Biorefinery - Cascade extraction- Polysaccharides - Saccharification

ORAL COM N° : 64

PERFORMANCE ENHANCEMENT IN BROILERS FED A PROBIOTIC STRAIN PEDIOCOCCUS
ACIDILACTICI FO01: INTESTINAL HARMFUL BACTERIA REDUCTION AND ZOOTECHNIC/
MORPHOMETRIC PARAMETERS IMPROVEMENT
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Abstract: Efficiency of a probiotic strain could not be confirmed without an in vivo assay in the host to which it is
designated. So, in order to evaluate the potential of a probiotic strain of Pediococcus acidilactici FO1, as replacement
for antibiotics in stimulating health and growth of chickens, an in vivo study was undertaken using six-days-old chicks.
For this, 180 ISA-15 chicks, of one day old, were equally divided in three groups, a control group, fed with basal diet, a
treated group, receiving food and water supplemented with an antibiotic “oxytetracyclin” as a growth promoter and an
experimental group, fed with the basal diet and receiving the probiotic strain (108 CFU/mL) in a formulated food.
During this study, total and lactic flora, enterobacteria and coliforms were weekly counted in order to follow the
implantation of the probiotic strain and the evolution of the enteric flora. Mortality rate, body weight gain, digestion
index, daily feed intake, and carcass yields were evaluated during the five rearing weeks. Similarly, total cholesterol
(TC), LDL, HDL and triglycerides (TG) rates were determined and finally a histomorphological study was performed
on three segments of the intestine (duodenum, jejunum and ileum).The results revealed that the Pediococcus acidilactici
strain FO1 reduced significantly (p<0.05) the rates of the total flora, enterobacteria and coliforms in favor of lactic flora
and improved significantly (p<0.05) the zootechnic performances of the chickens (higher BMG and lesser FCR).
Similarly, a significant reduction (p<0.05) of TC, TG and LDL levels concomitant to an increase of HDL rate were
registered. The strain didn’t have any significant effect on the carcass yield but the weight of eviscerated carcass and the
viscera was better. The histomorphological study and the graphometric analysis demonstrated a stimulator effect on the
development of the intestinal villi and crypts, improving by the way the intestinal absorption of the nutrients.
KEYWORDS: Chickens, probiotics, Pediococcus acidilactici, rearing, performances.
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ORAL COM N°: 65
VALORIZATION OF ONONIS NATRIX LEAVES FOR DEVELOPMENT OF POLYSACCHARIDES
BASED BIOMATERIALS
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Abstract: Polysaccharides were extracted from Ononis natrix leaves (HWM-PS) using hot water maceration (HWM)
and HWM-PS/carboxymethyl chitosan (CMCh) composite hydrogels were successfully prepared using genipin as a
natural cross-linking agent. The microstructural, rheological, thermo-resistant, swelling, and biodegradation properties
of the hydrogels strongly depend on the amount of HWM-PS and CMCh. The composite hydrogels show good cell
viability and improved bioactivity due to the incorporation of HWM-PS. Furthermore, selenium nanoparticles stabilized
by purified HWM-PS (P2-SeNPs) with mean diameter of approximately 164.6 nm were synthesized using sodium
selenite as a precursor and ascorbic acid as a reducer. The optimal polysaccharide concentration was 4 mg/mL. The
obtained nanoparticles were characterized by dynamic light scattering (DLS), Ultraviolet-visible spectroscopy (UV-—
vis), Fourier transform infrared (FT-IR) spectra, and transmission electron microscopy (TEM). P2-SeNPs show good
stability at low temperature and under dark conditions. Therefore, this study demonstrated the versatility of
polysaccharides extracted from Ononis natrix in the fabrication of composite hydrogels and selenium nanoparticles.
These biomaterials exhibit promising characteristics for biomedical applications

KEYWORDS: Ononis natrix, Polysaccharides, Composite hydrogel, Selenium nanoparticles, Bioactivity.
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DEVELOPMENT OF A NOVEL COLORIMETRIC PH-INDICATOR FILM BASED ON
CMC/FLAXSEED GUM/BETACYANIN FROM BEETROOT PEELS: A POWERFUL TOOL TO
MONITOR THE BEEF MEAT FRESHNESS
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Abstract: A novel indicator film based on carboxymethyl-cellulose (CMC)/flaxseed gum (FG) was developed by
introducing betacyanin (BC) from beetroot peel extract. CMC/FG/BC film exhibited a dynamic color transition from
pink to yellow in response to pH changes from 1 to 12. Beyond its pH sensitivity, the developed film demonstrated
exceptional sensitivity to ammonia solution concentrations, detecting variation from 0.125 to 0.5 mg/mL with a
significant AE change. The inclusion of BC not only heightened the film's colorimetric capabilities but also enhanced
the antioxidant, physical, and mechanical properties. CMC/FG/BC film's ability to provide real-time monitoring of beef
meat quality was examined during 14 days of storage. CMC/FG/BC film displayed a distinctive color change (from
light pink to purple) corresponding to changes in meat samples' total volatile basic nitrogen and microbial count during
the storage. CMC/FG/BC film could be considered as a novel colorimetric pH indicator to monitor meat and meat
derivatives freshness.

KEYWORDS: Betacyanin; Flaxseed gum; pH indicator film; Meat freshness
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ORAL COM N°: 67
IMPROVED FUNCTIONAL PROPERTIES OF CHITOSAN FILMS USING NEW BIOBASED ACIDS
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Abstract: The modification of chitosan to produce films with enhanced properties has attracted notable attention in
many fields, including tissue engineering, packaging and biomedicine. This study aims to explore a novel synthesis
route for chitosan-based films using bio-sourced acids and a biocompatible reticulating agent, with potential
applications in biomedicine and cosmetics. Bio-sourced acids were characterized using nuclear magnetic resonance
(NMR). Chitosan was blended with various bio-sourced acids. Evaluation included assessment of water vapor barrier,
mechanical, contact angle, biodegradability, cytotoxicity, as well as the loading and release of active compound
(Doxorubicin) within the chitosan films. The ionic network obtained in the films showed interesting water vapor barrier
properties depending on chitosan loading. Bio-sourced acids notably enhanced the tensile strength (TS) and elongation
at break (%E) of chitosan films by 255% and 35%, respectively, compared to acetic acid-based films. Degradation
assays showed a superior degradation rate for bio-sources acids based chitosan films compared to chitosan films
reported in the literature. Moreover, cytotoxicity assays revealed a safe profile for all studied films. Consequently,
loading of doxorubicin was performed, resulting in a progressive release. The previous characterizations indicate that
the synthesized chitosan-based films hold promise for applications in packaging, therapeutics and cosmetics.

KEYWORDS: Chitosan, biomedical, bio-sourced arm, biodegradability, cytotoxicity.
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APPLICATION OF MICROBIAL ENZYMES AS POTENTIAL BIOPESTICIDES FOR TREATMENT OF
PHYTOPATHOGENIC FUNGI

AYMEN EZZINE 2 SAFA BENHADJ MOHAMED ', SOFIANE BEZZINE “? LAURA BACIOU®, ISSAM
1SI\I_A£§rI;tIory of Protein Engineering and Bioactive Molecules (LIP-MB) LR11ES24, INSAT, University of Carthage,
;rllj—|rllgsrl1aer Institute of Preparatory Studies in Biology and Geology (ISEP-BG), University of Carthage, Soukra, 2036,
;rlunnsltslltit de Chimie Physique UMR 8000, CNRS, Université Paris-Saclay, 91405 Orsay, France.

Abstract: Microbial enzymes bacteria multiply in a specific habitat by acting as biocatalysts for biochemical processes.
Current agronomic methods depend on chemical fertilizers and insecticides. These agricultural inputs have contributed
significantly to recent gains in crop output and quality. It has long been recognized that rhizosphere microorganisms
may boost plant development and suppress phytopathogens with numerous ways. Secreting hydrolytic enzymes is one
of the acknowledged biocontrol methods for preventing phytopathogens like chitinases, cellulases, proteases, and
glucanases.

Biological management may soon replace chemical fungicides and new molecular approaches are now available to
study antagonist-pathogen interactions, rhizosphere antagonist ecology, and biocontrol agent efficacy. Because
agroecosystems are dynamic structures with numerous factors affecting disease and crop productivity, alternative
strategies to manage crop diseases are useful in various environments. Diverse crop systems need management options
other than biological control to successfully prevent disease development and yield loss.

KEYWORDS: Biocontrol, Biopesticide, Crop diseases, Enzyme, fungicides, Plant Pathogen
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LC-MS PROFILING, ANTIOXIDANT AND ALLOPATHIC ACTIVITIES OF EXTRACTS FROM
EUCALYPTUS TORQUATA AND EUCALYPTUS CAMPASPE LEAVES
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1 Laboratory of biotechnology and nuclear technology, National Center for Nuclear Science and Technology of Sidi
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Abstract

Eucalyptus leaves extracts, rich in bioactive compounds, are constantly attracting attention due to their wide array of
health benefits. In this study, we investigate aqueous, methanol, and ethyl-acetate extracts from two species, Eucalyptus
torquata Luehm. and Eucalyptus campaspe S. Moore to assess their antioxidant activities and phenolic composition.
Compared to other solvents, methanol at 80% yielded the highest concentrations of total phenols (214.5 and 280.3 mg
EAG/g crude extract), flavonoids (109.5 and 113.12 mg EQ / g extract), and condensed tannins (17.5 and 21.3 mg CE/g
extract) from leaves of E. torquata and E. campaspe, respectively. LC-MS analysis identified fourteen phenolics
compounds, two monoterpenoid esters (cypellocarpin B and C) and two phloroglucinol-terpenes derivatives (eucalyptal
and macrocarpal) are identified by LC-MS analysis in E. torquata and E. campaspe crude extract of leaves. Relatively
high levels of phenolic compounds suggested their involvement in antioxidant activities. Methanolic extracts from
leaves of E. torquata and E. campaspe exhibited high antiradical capacity with the respective 1Csy values of 5.46 pug/mL
and 4.84 pg/mL for DPPH radical and 10, 08 pg/mL and12, and 78 pg/mL for ABTS" test.

Similarly, the richness of E.torquata and E.campaspe in polyphenols, catechins, gallic acid and other bioactive
molecules explains the allelopatic potential of the methanolic extracts for inhibiting germination of the weed seeds
tested as well as the significant reduction in vegetative growth of the seedlings in the Arial parts and roots with total
germination arrest at 4mg/ml for extracts of two eucalyptus species .

Methanolic extracts of E.torquata and E.campaspe therefore have potential for weed management. In the light of our
results, the crude extracts of these two species showed great potential for use in agriculture.

Keywords E. torquata, E. campaspe, phenolic compounds, antioxidants, LC-
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ENVIRONMENTAL BEHAVIOUR, ECOTOXICITY ANDCYTOTOXICITY OF HEXA-
DECYLTRIMETHYLAMMONIUM BROMIDE MODIFIED BENTONITE NANOCOMPOSITES
TOWARDS A MARINE MICROALGA STRAIN

OUMAYMA GHARIANI*, JIHEN ELLEUCH?, IMEN FENDRI? SLIM ABDELKAFI*

! aboratoire de Génie Enzymatique et Microbiologie, Equipe Biotechnologie des Algues, Ecole Nationale d'Ingénieurs
de Sfax, Université de Sfax, Sfax, Tunisia

?Laboratory of Plant Biotechnologies Applied to the Improvement of Plants, Faculty of Sciences, University of Sfax,
Sfax 3038, Tunisia

Abstract: Over the past decade, there has been increasing interest in a new class of materials reinforced with submicron
particles, known as nanocomposites. Theincreasing demand for nanotechnology has led to the release of these
nanocomposites into the environment. The effect of organic modification on the toxicological properties of
organoclay nanocomposites and bentonite clays has not been fully explored. In this study, we investigated the toxic
effects of hexadecyltrimethylammonium bromide (CTA)-modified bentonite nanocomposite (Ben-CTA) on marine
microalga strain. We evaluated the cellular response to nanocomposite at physiological, biochemical and molecular
levels. The growth inhibition effect of Ben-CTAon microalga cells was performed by determining thelCs,. We further
examined cell viability and the production of enzymatic and non-enzymatic antioxidants in microalgae cells exposed to
the nanocomposite. The MTT assay (3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide) and various
biochemical analyses were used for these evaluations.Additionally, we investigated the genotoxic effects Ben-CTA by
assessing the expression levels of genes linked to stress response and apoptotic processes using RT-gPCR. Our study
demonstrates that microalgal exposure to nanocomposite induces an enzymatic defense mechanism that involves
polysaccharide biosynthesis. The obtained results are relevant to understandingthe key factors driving cellular responses
to nanocomposite exposure.

KEYWORDS: Nanocomposite, Bentonite, MTT, CTA, Marine microalga, qPCR, Gene expression level.
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ANTIPLATELET ACTIVITY OF NOVEL COUMARIN-HYDRAZONE DERIVATIVES: MODE OF
ACTION, IN SILICO STUDIES, AND TOXICITY ASSESSMENT
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* Department of Life Sciences, Faculty of Sciences of Gafsa, University of Gafsa, Gafsa, Tunisia

Abstract:

Platelets play a crucial role in hemostasis by preventing excessive bleeding and maintaining vascular integrity.
However, platelet hyperactivity can lead to the development of cardiovascular disease. Therefore, antiplatelet agents are
developed to moderate or prevent these diseases.

The purpose of this study was to evaluate the in vitro and in silico antiplatelet potential of nine novel coumarin—
hydrazone derivatives. The antiplatelet potential of our compounds was evaluated by microplate aggregometry and
validated by the photometric method using platelet-rich plasma from healthy volunteers.

Our findings revealed that compounds 9 and 10 exhibit promising inhibitory effects on platelet aggregation. Then, we
performed an in-depth study of their effects on the different stages of the platelet aggregation process to explore their
mode of action. Our results reveal that the active compounds inhibit platelet adhesion, activation, and aggregation.
Subsequently, we conducted an in silico study using molecular docking and ADMET predictions. Notably, the selected
compounds exhibited a high affinity towards platelet receptors, P2Y12 and COX-1, and favorable ADMET profiles,
suggesting their potential as therapeutic agents. Furthermore, toxicity assessment conducted on blood cells, including
platelets, erythrocytes, and lymphocytes, revealed their safety profiles, suggesting their potential candidacy as viable
drug candidates. This research highlights the therapeutic promise of these compounds as anti45rtgplatelet agents with
enhanced therapeutic efficacy and safety profiles.

KEYWORDS: Coumarin—hydrazone, Antiplatelet, Molecular docking, ADMET prediction, Cytotoxicity
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BIOLOGICAL AND FUNCTIONAL ACTIVITIES OF AN EXOPOLYSACCHARIDE DERIVED FROM
THE CYANOBACTERIAL STAIN SPIRULINA MAXIMA UNDER SALINITY STRESS

AMEL HARBAOUI*, NADIA KHELIFI*, NAYSENNE AISSAOUI, ISSAM SMAALI*
Y Laboratoire d’ingénierie des protéines et des molécules bioactives (LIP-MB 11ES24) -Université de Carthage,
INSAT- BP 676, Centre urbain nord, Tunis 1080 Cedex.

Abstract: During the last decades, exopolysaccharides (EPSs) from cyanobacteria have been attracting substantial
interest due to their structural and functional diversity. Exopolysaccharides (EPS) are secondary metabolites released
from cyanobacteria in the surrounding environment, predominantly during the stationary growth phase, having a main
role of protection. In our study the application of high salinity on the culture media enhanced the production of EPS
from Spirulina maxima stain. A yield of 5mg EPS.L-1/gMS.L™ was obtained. the structural features were assessed by
NMR, monosaccharides composition and gel permeation studies. Antioxidant and anti-bacterial properties against
gram-positive and gram-negative bacteria, were assessed for the purified EPS. They showed interesting capabilities
which allow EPS from Spirulina maxima to be used safely as food preservatives. Emulsifying proprieties were also
evaluated and showed interesting proprieties and considerable stability during time, leading to a variable possible
application in different industrial fields. The obtained results demonstrate that Spirulina maxima could be a safe
interesting microorganism for the controlled production of bioactive EPS of technological interest.

KEYWORDS: Exopolysaccharide, Spirulina maxima, antibacterial activity, emulsifying activity.
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SCREENING OF PROBIOTIC LACTIC ACID BACTERIA FROM « CALEMBO » WASTEWATER

NAOUREZ KTARI**, IMEN TRABELSI*, SIRINE BEN SLIMA!, AND RIADH BEN SALAH*

1Laboratory of Microbial Biotechnology and Enzyme Engineering (LBMIE), Center of Biotechnology of Sfax, Road of
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2Department of Life Sciences, Faculty of Science of Gabes, Omar Ibn Khattab Street, Gabes 6029, Tunisia.

Mots clés : Wastewater, lactic acid bacteria, subtractive screening, probiotics.

This work was undertaken to explore the isolation of lactic acid bacteria with probiotic potential from wastewater from
the "CALEMBO" company. A collection of 29 bacteria was isolated from this liquid waste and subjected to subtractive
screening based on a series of in vitro tests (antibacterial activity, hemolytic activity, tolerance to gastrointestinal
conditions, antibiotic sensitivities, adhesion to surfaces, self-aggregation and co-aggregation against pathogenic strains)
to select the strains with the best probiotic properties. In the light of the results obtained, two isolates, SL10 and SL29,
meeting the probiotic selection criteria were selected. They show strong antibacterial activity against pathogenic
bacteria, good growth at pH 3 and in the presence of 1% bile salts, and high percentages of self-aggregation and
hydrophobicity. In addition, SL10 and SL29 meet probiotic safety criteria (sensitivity to tested antibiotics and gamma
hemolytic activity). Molecular identification showed that SL29 is 88% homologous to Leuconostoc mesenteroides.
However, further studies (cloning of the PCR product of the 16s RNA gene) are required to identify the SL10 strain.

ORAL COM N°: 74
STRUCTURE-FUNCTION RELATION SHIPS OF THE RECOMBINANT PROTEASE ACTIVITY
FROM STREPTOMYCES MUTABILIS TN-X30

SONDES MECHRI**", ALEXANDRE NOIRIEL? BASSEM JAOUADI*, ABDELKARIM ABOUSALHAM?
'Univ Lyon, Université Lyon 1, Institut de Chimie et de Biochimie Moléculaires et Supramoléculaires (ICBMS), UMR
5246 CNRS, Génie Enzymatique, Membranes Biomimétiques et Assemblages Supramoléculaires (GEMBAS), Béat
Raulin, 43 Bd du 11 Novembre 1918, F-69622 Villeurbanne Cedex, FRANCE. “Laboratory of Microbial and Enzymatic
Biotechnologies and Biomolecules (LMEBB), Centre of Biotechnology of Sfax (CBS), University of Sfax, Road of Sidi
Mansour, Km 6, P.O. Box 1177, Sfax, 3018, TUNISIA.

*Correspondence: sondes.mechri@yahoo.com

Abstract: The literature indicates that the extremophiles are considered as an important source of enzymes with
unconventional biochemical and molecular characteristics, and unique metabolic capabilities are the major points of
attractions in biotechnological applications. Thus, as per earlier report, search for new robust biocatalysts producing
microbes from extreme must be an endless task. The enzymes isolated from those microorganisms have been reported
to be thermostable and active not only at high temperatures but also in the presence of organic solvents and detergents.
Some of the enzymes from extremophiles have already been purified and their genes successfully cloned in mesophilic
hosts. We have recently described the production of a detergent biocompatible protease from Streptomyces mutabilis
TN-X30. Here, we cloned and over-expressed its corresponding gene (spSM). The spSM gene was heterologously
expressed in E. coli BL21(DE3) pLysS and E. coli BL21-AI™ strains using pTrc99A (rSPSM) and Gateway™
pDEST™ 17 [(His)e-tagged SPSM] vectors, respectively. The molecular docking simulation was rendered using MOE
software by predicting the binding sites of the N-Suc-F-A-A-F-pNA substrate on the SPSM enzyme. The docking
results indicated that N-Suc-F-A-A-F-pNA has a high affinity to bind SPSM with a predicted binding energy of -4.3174
kcal/mol. As revealed by a PROCHEK evaluation of the N-Suc-F-A-A-F-pNA complex, 98.4% of the residues were in
the favored or allowed Ramachandran plot regions. According to the 2D diagram of the protein-ligand complex, at least
21 residues of the active site were interacting with the substrate using hydrophobic and van der Waals interactions, as
well as hydrogen binding, suggesting a tight binding of the substrate to the enzyme. This is consistent with the results
obtained by the Site Finder and COACH tools. The catalytic serine (S311) is in front of the carbonyl group of the Ala
residue in position P1, indicating a good positioning of the N-Suc-F-A-A-F-pNA ligand in the active site and giving a
representative image of the functioning of SPSM at the molecular level. It also shows the correct positioning of the
residues of the catalytic triad towards the substrate molecule, which is in accord with the known mechanism of SPSM
amino-acids in substrate binding.

Keywords: Streptomyces, Enzymes, Expression, Substrate Binding, Molecular Docking Simulation.
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BIOCHAR ALLEVIATES SINGLE AND COMBINED EFFECT OF SALINITY AND DROUGHT
STRESS IN FABA BEAN PLANTS
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+Corresponding author’s email: imenrajhi@yahoo.fr

Abstract: The aim of this study was to evaluate the impact of four biochar concentrations (0, 2, 5, and 8%) on single
and interactive effects of salinity and drought stresses on the morphological, physiological, and photosynthetic
parameters of faba bean plants. The result of PCA analysis showed that plants displayed different behaviour under non-
stressed and stressed conditions. The most discriminating quantitative characters were related to plant biomass
production and photosynthesis, especially shoot dry mass, root dry mass, plant fresh mass, internal CO, concentration,
net CO, assimilation rate, and relative water content. The analysis of all parameters permits to confirm the important
role of biochar to promote plant growth under normal or stressed conditions. Thus, a better understanding of biochar
addition on physiological basis for faba bean growth under drought and salinity stress will be beneficial for sustainable
agriculture.

KEYWORDS: Biochar, abiotic stress, Faba beans, growth parameters
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NUTRITIONAL QUALITY AND PHYTOCHEMICALCONTENTS OF ZINC BIOFORTIFIED
LEPIDIUM SATIVUM L. SPROUTS AS AFFECTED BY DOMESTIC COOKING TREATMENTS
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Mots clés : Antioxidant activity,domestic cooking, Lepidium sativum, nutritional quality, zinc biofortified sprouts

Abtract :Being associated with a high nutritional quality and a high amount of biologically active molecules, sprouts
are nowadays increasingly consumed as afunctional food. The aim of the current study is to investigate the impact of
the common cooking practices on the nutritional quality and the antioxidant contents of Lepidium sativum zinc
biofortified sprouts. An increase of dry matter, ash, proteins, carbohydrates, sodium, iron and zinc contents of L.
sativum sprouts according to the applied cooking treatment is observed. However, antinutrients and pigments
(chlorophylls, carotenoids and anthocyans) showed a significant decrease. Also, a significant reduce of total phenolic
(25.57 — 60.87%) and total flavonoid contents (58.04 — 71.86%) along with a decrease of the main identified phenolic
compounds, namely catechin hydrate (81.90

— 96.15%), sinapic acid (62.44 — 84.79%), myricitin (97.62 — 99.12%) and rutin (52.83 — 83.41%) were enregistred in
cooked garden cress sprouts. Nevertheless, cooking practices raised the caffeic acid contents by 21.97 to 29.74% and
boil and steam cooking increased the chlorogenic acid amounts by 1.89% and 9.28%, respectively. Overall, the
microwave cooking practice was associated with a good nutrients retention and the best antioxidant performances.
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EXPLOIRING THE PROBIOTIC AND THE BIOCONTROL POTENTIEL OF LPB. PLANTARUM
STRAINS ISOLATED FROM UNCONVENTIONNEL SOURCES
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° Department of Agriculture Food Natural Science Engineering (DAFNE), University of Foggia, Italy

Abstract: Lactic acid bacteria (LAB) are a group of Gram-positive, non-spore-forming, cocci or rod, catalase-negative
microorganisms, widely used in fermentation, probiotics, and the food/beverage manufacturing industries. In this regard, LAB
exhibit a remarkable ability to synthetize various bioactive compounds, including antimicrobials providing an environmentally
friendly and effective means of countering specific microbial threats, thereby playing a pivotal role in developing biocontrol
capabilities. Recently, bio-antimicrobial agents, such as antagonistic bacteria, have emerged as alternatives in order to face food
contamination/spoilage. In this study, Lactiplantibacillus plantarum (Lpb. plantarum) strains were isolated from Tunisian vegetable
sources, including fermented olive and fermented pepper, and from dead locust intestines, which were subsequently evaluated for
their antimicrobial activity against foodborne pathogenic bacteria, including Escherichia coli O157:H7 CECT 4267 and Listeria
monocytogenes CECT 4031, as well as against some fungi, including Penicillium expansum, Aspergilus niger, and Botrytis cinerea.
In addition, their resistance to oro-gastro-intestinal transit, aggregation capabilities, biofilm production capacity, adhesion to human
enterocyte-like cells, and cytotoxicity to colorectal adenocarcinoma cell line were determined. Further, adhesion to tomatoes and the
biocontrol potential of this model food matrix were analyzed. It was found that all the strains were able to inhibit the indicator
growth, mostly through organic acid production. Furthermore, these strains showed promising probiotic traits, including in vitro
tolerance to oro-gastrointestinal conditions, and adhesion to abiotic surfaces and Caco-2 cells. Moreover, all tested Lpb. plantarum
strains were able to adhere to tomatoes with similar rates (4.0-6.0 LogCFU/g tomato). The co-culture of LAB strains with pathogens
on tomatoes showed that Lpb. plantarum could be a good candidate to control pathogen growth. Nonetheless, further studies are
needed to guarantee their use as probiotic strains for biocontrol on food matrices.

KEYWORDS: Probiotic, Lpb. plantarum, biocontrol, tomato
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DESIGN OF NOVEL BIOACTIVE EDIBLE FILMS FROM BOVINE GELATIN INCORPORATED
WITH BIOMOLECULES OF TWO CHLORELLA SPECIES: THERMAL, MICROSTRUCTURAL,
MECHANICAL, AND BIOLOGICAL FEATURES.
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Abstract
The study focused on the expansion and the characterization of novel active food packaging blend films based on bovine gelatin and
the assessment of biomolecules extracted from two Chlorella species, Chlorella vulgaris and Chlorella pyrenoidosa. Different
biomolecules were extracted from Chlorella lyophilized biomass such as ethanolic extract and protein. Then the effects of the
Chlorella biomolecules incorporation at different levels on physical (color, opacity water vapor and oxygen permeability) and
mechanical (tensile strength and elongation at break) properties of gelatin films were investigated. FTIR was carried out to observe
the potential modifications of the gelatin-based films when incorporated with chlorella biomass, ethanolic extract and protein. Data
demonstrated that the incorporation of these biomolecules to the gelatin-based film formulation decreased the lightness of composite
films, compared to gelatin film. The attained results suggested that integration of chlorella biomass and ethanolic extract into gelatin
films improved mechanical and barrier properties. Furthermore, ethanolic extract and protein addition into the gelatin matrix
enhanced the blend films antioxidant activities with different tests (reducing power, chelating effect...). The obtained gelatin edible
films incorporated with extracted chlorella biomolecules showed great potential to be used for active food packaging due to its
excellent antioxidant activities, mechanical and microstructural properties.
Keywords: Chlorella vulgaris; Chlorella pyrenoidosa; Active packaging; Gelatin based-film; Antioxidant; Mechanical and
microstructural properties.
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COPING WITH SALINITY STRESS: SEGMENTAL GROUP 7 CHROMOSOME INTROGRESSIONS
FROM HALOPHYTIC THINOPYRUM SPECIES GREATLY ENHANCE TOLERANCE OF
RECIPIENT DURUM WHEAT
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Sfax, Sfax, Tunisia, Tunisia

2 Department of Agricultural and Forestry Sciences, University of Tuscia, Italy

Abstract:

Increased soil salinization, tightly related to global warming and drought and exacerbated by intensified irrigation
supply, implies highly detrimental effects on staple food crops such as wheat. The situation is particularly alarming for
durum wheat (DW), better adapted to arid/semi-arid environments yet more sensitive to salt stress than bread wheat
(BW). To enhance DW salinity tolerance, we resorted to chromosomally engineered materials with introgressions from
allied halophytic Thinopyrum species. 'Primary' recombinant lines (RLs), having portions of their 7AL arms distally
replaced by 7ellL Th. ponticum segments, and 'secondary’ RLs, harboring Th. elongatum 7EL insertions 'nested’ into
TellL segments, besides near-isogenic lines lacking any alien segment (CLs), cv. Om Rabia (OR) as salt tolerant
control, and BW introgression lines with either most of 7ell or the complete 7E chromosome substitution as additional
CLs, were subjected to moderate (100 mM) and intense (200 mM) salt (NaCl) stress at early growth stages. The applied
stress altered cell cycle progression, determining a general increase of cells in G1 and a reduction in S phase.
Assessment of morpho-physiological and biochemical traits overall showed that presence of Thinopyrum spp. segments
was associated with considerably increased salinity tolerance vs. its absence. For relative water content, Na+
accumulation and K+ retention in roots and leaves, oxidative stress indicators (malondialdehyde and hydrogen
peroxide) and antioxidant enzyme activities, the observed differences between stressed and unstressed RLs vs. CLs was
of similar magnitude in 'primary' and 'secondary' types, suggesting that tolerance factors might reside in defined 7el1L
shared portion(s). Nonetheless, the incremental contribution of 7EL segments emerged in various instances, greatly
mitigating the effects of salt stress on root and leaf growth and on the quantity of photosynthetic pigments, boosting
accumulation of compatible solutes and minimizing the decrease of a powerful antioxidant like ascorbate. The
seemingly synergistic effect of 7el1lL+7EL segments/genes made 'secondary' RLs able to often exceed cv. OR and equal
or better perform than BW lines. Thus, transfer of a suite of genes from halophytic germplasm by use of fine
chromosome engineering strategies may well be the way forward to enhance salinity tolerance of glycophytes, even the
sensitive DW.

KEYWORDS: abiotic stress, Alien gene transfer, Chromosome engineering, Wild wheat relatives, Thinopyrum
ponticum, Thinopyrum elongatum, Triticum,
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ISOLATION, PURIFICATION AND SCREENING OF WASTEWATER [INDIGENEOUS
MICROALGAE SPECIES FOR TILAPIA EFFLUENT BIOREMEDIATION
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! Centre National de Recherche et de Développement de la Péche et de I’Aquaculture (CNRDPA), 11 Boulevard
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2 Ecole Nationale Supérieure des Sciences de la Mer et de I'Aménagement du Littoral, Campus Universitaire de Dely
Ibrahim Bois des Cars, B.P. 19, 16320, Alger, Algérie

Abstract: The objective of this study is to isolate efficiency microalgae species for aquaculture wastewater treatment.
For this purpose, water samples were collected from a domestic wastewater treatment plant and a marine aquaculture
effluent basin, respectively. Single microalgae cell were obtained using serial dilution and agar plate techniques. Five
pure microalgae strains were identified as Chlorella sp. and Scenedesmus sp. with the help of microscopy and
identification keys. Autoclaved wastewater from Tilapia cultivation tank was used as culture medium for the selected
microalgae strains. Results showed good to moderate growth of microalgae strains on this effluent (OD at 750 nm
ranging from 1.37 to 0.67) and high efficiency in organic pollution reduction (expressed as chemical oxygen demand,
COD), reaching 100% after 27 days of treatment. In addition, high removal rates were recorded for nitrites, nitrates,
ammonium, phosphates, silicates, total nitrogen (TN), and total phosphorus (TP), ranging from 75.86% to 98.39%
depending on nutrient and treatment duration (11 or 19 days). Overall, this study highlighted the high purification
capacity of microalgae, making them a suitable solution to water management and treatment problems in aquaculture
facilities.

KEYWORDS: Isolation, microalgae, aquaculture wastewater, pollution parameters, treatment.
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WHAT IS THE IMPACT OF DEXAMETHASONE AND PREDNISOLONE GLUCOCORTICOIDS ON
THE STRUCTURE OF MEIOBENTHIC NEMATODE COMMUNITIES?

MOHAMED ALLOUCHE"? SAHAR ISHAK, AHMED NASRI, HAMOUDA BEYREM, FEHMI BOUFAHJA
1Laboratory of Environment Biomonitoring, Coastal Ecology and Ecotoxicology Unit (LRO1ES14)-Université de Carthage,
Faculty of Sciences of Bizerte, 7021 Zarzouna, Tunisia

2Biology Department, Higher Institute of Biotechnology of Beja, University of Jendouba, 9000, BP: 382, Tunisia.

Key words: Polyvinyl chloride, Meiobenthic nematodes, Sex ratio, Molecular interactions, Functional traits

Abtract : The toxic effects of two commonly used glucocorticoids, the dexamethasone and prednisolone, on
meiobenthic nematodes were assessed in a laboratory experiment for 30 days. Nine treatments were employed,
comprised of two single and mixed concentrations of dexamethasone and prednisolone (i.e., 0.14 and 1.4 pg-L™"). The
exposure to both glucocorticoids showed significant effects on the abundance and taxonomic diversity of nematodes.
Such changes were mainly induced by the decrease in the abundance of the species Microlaimus honestus, considered
to be sensitive to prednisolone and by the increase in Enoplolaimus longicaudatus abundance, which can be considered
tolerant. The exposure to these glucocorticoids also led to a decrease in 2A feeding groups, 2—4 mm body-size interval,
and c-p3 life history type in most treatments, with type of life history and shape of amphids as the most relevant
functional traits impacted by these two glucocorticoids. The results could also be explained by the potential antagonism
between these two pharmaceuticals.

ORAL COM N° : 82
TOXICITY OF METHANOLIC EXTRACT OF THE LEAVES AND ACORNS OF THE CORK OAK ON
CULEX PIPIENS (DIPTERA : CULICIDAE)

AOUATI A'; BOUDJAHEM I% ROUBHI A®

Faculty of medicine University Salah Boubnider - 25000 Constantine (Algeria)
2Department of ecology Abdelhafid boussouf university Mila.

3Laboratory of Biosystematic and Ecology of Arthropods - University 1 - Constantine
Corresponding author. E- mail: amelbiol@yahoo.fr

ABSTRACT

Mosquitoes are at the center of global entomological research mainly for their medical importance as vectors of
dangerous diseases such as malaria and arbovirosis. In Algeria, Culex pipiens is the mosquito which presents the
greatest interest because of its abundance and real nuisance it constitutes in urban areas. Moreover, this species is
suspected to be involved in West Nile and Rift Valley Fever Viruses transmission.

To fight against this scourge, considerable quantities of chemical insecticides have been used world. Unfortunately, the
mosquito, principal vector of the transmission of these pathogens has developed a resistance against the insecticides
most commonly used in different programs, such as organophosphates or pyrethroids. These means of control have
adverse effects on humans, animals and the environment due to their accumulation in the environment. Diversification
of approaches to integrated pest management is required for better environmental protection. Among the alternative
strategies, the use of plants appears to be promising. Aromatic plants, and their essential oils, are among the most
efficient botanicals in term of toxicity. This method is safe, selective and biodegradable.

The methanolic extract of leaves and acorns of cork oak tree was tested against 4th instar larvae of the mosquito
Culex pipiens Linnee 1758. The obtained results indicated a sensitivity of Culex pipiens larvae for the plant species
aroused. This sensitivity is even higher when exposure of the larvae to insecticides is extended in time. Generates
the greatest mortality rate 72% for 1g /I after 72 h of exposure against 22% for 1g /I after 24 h exposure for the
extract of leaves and acorns of cork oak. For | 5o values, leaves and acorns of cork oak acted at low concentrations
with an LC500f 317mg /I after 72 h of exposure. thus, these findings can help in the development of alternatives to
the chemical hazardous insecticide to the environment like the use of plants that are generally available and not
toxic to the fauna and flora.

KEY WORDS: leaves and acorns of Cork Oak; Culex Pipiens; mortality; 1c50; methanolic extract.
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PHOTO-CATALYTIC DEGRADATION OF ORGANIC DYES BY VANADIUM DOPED TIN OXIDE
FILMS DEVELOPED ON SILICON NANOWIRES
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W Laboratoire de Photovoltaique, Centre des recherches et des technologies de [’énergie, Borj-Cédria, PB :95,
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Corresponding author: atyaoui.malek@yahoo.fr

Tel :+216 53 088 0223

Abstract :

A series of Vanadium-Doped thin oxide (SnO,) thin films developed on Silicon nanowires (SINWs) were synthetized
by spincoating method and characterized by scanning electron microscopy (SEM), X-ray diffraction (XRD),
ultraviolet-visible (UV-Vis) absorption and carrier lifetime measurements. Several operational parameters involving,
vanadium doping amount and the optical properties of the silicon nanowires on photocatalytic efficiency were
investigated by using Rhodamine B (RhB) as an Organic Dye for the degradation under the illumination of Ultraviolet.
Under optimum conditions, SnO, doped with 15 % of vanadium and deposited on silicon nanowires achieved 89.56 %
rhodamine B degradation after 120 min of Ultraviolet illumination.

Keywords : Silicon nanowires, Tin Oxide, Vanadium doping, Photocatalyst, Rhodamine B

ORAL COM N°: 84
PHYTOPLANKTON AS A BIOINDICATOR OF EUTROPHICATION LEVEL AND HERBICIDES
CONTAMINATION IN GUENNICHE STREAM (BIZERTE LAGOON CATCHMENT AREA)

SOULAIMA AZIZI**3, INES SAHRAOUI KHALIFA"?, KAOUTHER MEJRI KOUSRI', MUSTAPHA
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® University of Bologna, Alma Mater Studiorum Freshwater Periphyton Taxonomy and Ecology Lab Département of
biological, geological and environmental sciences BiGeA Via Selmi 3, 40126 Bologne, Italie

* University of Carthage, Faculty of Sciences of Bizerte, laboratory of environmental biomonitoring 7021 Zarzouna,
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® University of Montpellier, CNRS, IRD, 34000 Montpellier, France

® University of Carthage, National Agronomic Institute of Tunisia , 43 Avenue Charles Nicolle, 1082, Ville Mahrajene,
Tunis, Tunisie

Abstract: Our study aimed to use Phytoplankton as bio-indicator to assess the water quality of Guenniche stream
concerning eutrophication and herbicide contamination levels. The stream is an important freshwater source for the
Bizerte Lagoon. Unfortunately, it receives various types of human discharges, thereby posing a potential threat to the
lagoon's ecosystem.

Monthly sampling was carried out from July 2019 to May2021 in order to assess the levels of eutrophication and
herbicide contamination and to investigate the seasonal dynamics of phytoplankton in relation to environmental factors.
Concentrations of Total kejeldhal Nitrogen and Total phosphorous nutrients (21.66 —103.77 mg L™; 1.8 — 6.66 mg L™)
as well as Chla (4.98 —53.29 pg L™) revaled that Guenniche stream has an hypertrophic statute, which was also
confirmed by the TSI indice (Trophic Statute Indice). The site was contaminated by herbicides, mainly the Glyphosate
(0.26 — 2.33 ug L™) and its degradation product AMPA ( 0.46 — 23.3ug L™). Phytoplankton community showed marked
seasonal variations in cell density and composition. Large cells (> 5 um) were dominant, reaching high concentrations
(> 36 x10° cells L) throughout the sampling, confirming the eutrophic statute of the study site. The community
composition of large microalgae also changed over the months and was structured by nutrients and herbicides. The
intense blooms of Euglenophyceae (maily Euglena gracilis and Oxyruis) observed in some months reflected the high
organic load of the stream’s waters. The presence of Cryptophyceae, Chlorophyceae and small Diatoms, which are
known as species highly tolerant to nutrient enrichment, confirmed the eutrophication of the stream. The substantial
proliferation of filamentous Cyanophyceae (mainly Oscillatoria spp.), coinciding with high levels of glyphosates,
confirmed the herbicide contamination of Guenniche waters.

KEYWORDS: Phytoplankton, Eutrophication, Bioindication, Aquatic pollution, Glyphosate, AMPA, TSI, South
Mediterranean,
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NANOPARTICLES IMPACTS IN PRESENCE OF PERSISTENT ORGANIC POLLUTANTS IN
MEDITERRANEAN MARINE MUSSELS MYTILUS GALLOPROVINCIALIS: CASE OF PESTICIDES
AND POLYCYCLIC AROMATIC HYDROCARBONS

BOUZIDI IMEN !, SELLAMI BADREDDINE 2, BEYREM HAMOUDA'*

! Coastal Ecology and Ecotoxicology Unit, Laboratory of Environment Biomonitoring, Faculty of Sciences of Bizerte,
University of Carthage, 7021 Zarzouna, Tunisia
ZNational Institute of Marine Sciences and Technologies

Abstract.

Toxicological studies are very important to develop new strategy of nanoparticles and persistent organic pollutants
(POPs) control in marine environment. The present investigation focuses on the toxicity of NPs, pesticides and
polycyclic aromatic hydrocarbons in the non-target aquatic species Mytilus galloprovincialis. Physiological (filtration
rate (FR) and respiration rate (RR)) and biochemical parameters (superoxide dismutase (SOD), catalase (CAT) and
malondialdehyde MDA) were adopted to assess the impact of TiO, NPs, ZnO NPs, Diuron, Anthracene and
Benoapyrene individually or in mixture in mussels Mytilus galloprovincialis.

The decrease of FR and RR, the increase in oxidative stress and lipid peroxidation were likely to be the main toxic
mechanisms of NPs and POPs. In addition, the mussel’s responses are dependent to contaminant, concentration and
organ suggesting the importance of the compilation of these factors on the ecotoxicity tests.

Our results demonstrate an interaction between chemicals occurring in biological model following exposure to a
mixture of NPs and POPs which represents a very interesting scenario needing further investigation to understand the
mechanism. Finally, this finding provides important data about the interaction between NPs and POPs on non-target
organisms and gives alarm to the importance on their monitoring on marine environment.

Keywords: Nanoparticles; Persistent Organic Pollutants; Biomarkers; Biomonitoring

ORAL COM N°: 86
FUNGAL PRETREATMENT OF LIGNOCELLULOSIC WASTES TO IMPROVE BIOGAS
PRODUCTION DURING THEIR ANAEROBIC DIGESTION

MARIEM ELLOUZE®', RAOUIA BOUJELBEN*, MOHAMED CHAMKHA'! AND SAMI SAYADI?
!Laboratory of Environmental Bioprocesses, Centre of Biotechnology of Sfax, University of Sfax, PO Box 1177, 3018
Sfax, Tunisia

2 Biotechnology Program, Center for Sustainable Development, College of Arts and Sciences, Qatar University, Doha
2713, Qatar

Abstract

Organic wastes, including lignocellulosic wastes, pose serious problems for humans and environment, imposing the
need of a sustainable management. Anaerobic digestion (AD) seems to be an adequate solution for the treatment of such
wastes. Nevertheless, lignocellulosic wastes require a pre-treatment step because of the complexity of their structure.
The fungal pretreatment, being economic and ecofriendly, may allow their anaerobic treatment.

During this study, we attempt to the fungal pretreatment of lignocellulosic wastes using three basidiomycetes, known
for their high production of laccase. To predict the effect of fungal pretreatment, two pretreatment methods were used;
solid state fermentation (SSF) and submerged fermentation (SMF). The anaerobic digestion was carried out for raw and
pretreated materials and the biomethane potential (BMP) was determined.

For the laccase production, the SSF showed the best results since it allowed a decomposition of the lignocellulosic
material for all the tested strains. This was reflected by an increase in the content of reducing sugars and CODsoluble,
reaching about 98% for Ganoderma lucidum. For the AD in batch scale, the production of CH, exceeded 240 and 300
ml/g of OM after pretreatment with G. lucidum by SMF and SSF, respectively. The fungal pretreatment leads then to a
depolymerization of the lignocellulosic complex allowing a better production of CH, during the AD.

These results demonstrate that the fungal fermentation is an efficient pretreatment process prior to the AD of
lignocellulosic waste. Our findings also prove the role of fungal pretreatment in the improvement of the BMP during the
AD of such waste.

The effectiveness of fungal pretreatment on waste was confirmed by BMP tests. This bioprocess can be effectively
applied to improve the AD of lignocellulosic waste.

Keywords: lignocellulosic waste, fungal pretreatment, SMF, SSF, anaerobic digestion, biogas improvement
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VALORIZATION OF TUNISIAN EUCALYPTUS LEAVES AS A NATURAL ANTIOXIDANT
INGREDIENT IN CHEWING GUM
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! Research Group of Agri-Food Processing Engineering, Laboratory of Applied Fluids Mechanics, Process Engineering and
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Abstract : Food industries are currently looking for health-oriented products such as high nutritional and low calories products. The
idea was to integrate medicinal plants into the chewing gum formulation in order to promote general human health. Three Eucalyptus
leaves (EL) samples were chosen in this study from different geographical regions; EL1: Haouaria; EL2: Makther and EL3: Haffouz.
EL extract with the highest amount of phenolic contents and a stronger antioxidant activity was further incorporated into sugar-free
chewing gum as natural conservative. EL1 showed the best antioxidant potential and was afterwards added to sugar-free chewing
gum at 0.05 and 0.1% concentrations. EL supplemented chewing gum were evaluated for sensorial properties and shelf life
assessments. Using the Arrhenius method, the shelf life of formulated chewing gum was assessed based on moisture and hardness
parameters. Results showed that EL extract, when added at 0.05% concentration, extended shelf life of sugar-free chewing gum and
significantly improved textural and desirable sensorial properties, enhancing in particular freshness fragrance of formulated chewing
gum. Therefore, the results indicated that EL could be suggested as a natural preservative and flavoring agent in foods.

KEYWORDS: Eucalyptus leaves, chewing gum, shelf life, phenolic compounds, food preservation
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PLANT-BASED NATURAL COAGULANT AS FUTURE ALTERNATIVE TOWARDS SUSTAINABLE
INDUSTRIAL WASTEWATER TREATMENT

LINDA JAMMELI'?, GHOFRANE LOUHICHI}, IMEN KHOUNI?

! _aboratoire des Eaux Usées et Environnement, Centre de Recherches et des Technologies des Eaux (CERTE), Tunisie
2Faculté des Sciences de Bizerte (FSB), Université de Carthage, Tunisie

Abstract:  The world's available clean water is turning to polluted water progressively due to a rapid industrial development,
urbanization, and the growing utilization of chemical materials. Industrial wastewater management is essential to reduce health and
socio-economic concerns. The quantity and quality of industrial wastewater depend on the industrial process, raw materials, and
products in each industrial unit. Therefore, industrial wastewater has the characteristics of complex composition, a wide variety of
pollutants, and large fluctuations with seasons and types of raw materials. Most of them contains high concentrations of
organic pollutants, such as chemical oxygen demand (COD), biological oxygen demand (BOD), total suspended solids (TSS),
nitrogen, phosphorus, and other different chemicals. Existing fresh water supplies could be contaminated with organic, inorganic and
biological matters that have potential harm to the society. The development of innovative technologies has expanded the possibility
of wastewater recovery for agriculture, urban, and industrial uses.

Therefore, several treatment methods have been investigated for industrial wastewater treatment. Among them, the coagulation-
flocculation (CF) process has been widely used for industrial wastewater treatment due to its easy operation, and relatively high
efficiency. Several coagulants and flocculants such as inorganic metal salts (e.i. aluminum and iron-based) and synthetic polymers
have been investigated for industrial wastewater treatment. However, their use exhibits some drawbacks. Thus, the use of alum is
widely associated with potential development of health issues and generation of voluminous sludge. Natural coagulants from plant-
based materials or renewable sources are attracting a lot of attention due to their various advantages over chemical counterparts and
can certainly be considered in addressing the drawbacks associated with the use of chemical coagulants. They are biodegradable and
non-toxic. Since they produce less sludge with high nutritional value, the sludge handling and treatment cost is minimal.

In this regard, the present study investigate a sustainable approach for industrial wastewater treatment (CF) using plant-seeds powder
as an innovative natural plant coagulant alternative to conventional chemical salts. Response surface methodology (RSM) via Box—
Behnken Design (BBD) which is a combination of statistical and mathematical techniques was applied to optimize the CF process
and to design experiments, develop models, and evaluate the influence of several parameters as well as their interactions to achieve
optimal conditions with the minimum number of planned experiments.

Using the plant-based natural coagulant, the CF treatment of an agro-food industrial wastewater exhibited high treatment efficiency
with maximum turbidity removal (100%) and a high COD retention (91.63%) recorded under an initial pH of 8.64, using the green
coagulant concentration of 3.97g/L and a flocculant dosage of 89.53 mg/L. However, the CF treatment of a wastewater from a
Detergent and Soap Tunisian Factory using the natural plant-based coagulant under optimal conditions found by the NemrodW
software, was able to achieve a complete turbidity removal (100%) with only 30% of COD removal.

Plant-based natural coagulants have garnered growing interests from researchers over the years due to their biodegradability and
environmentally friendly nature. The plant-based coagulant as discussed in this work has demonstrated promising coagulation
activities in treating different very turbid industrial wastewater. These promising results prove that the plant-based coagulant is a
viable alternative to decrease the use of chemical coagulants in the treatment of industrial wastewater which represents a major
ecological and sustainable option for water treatment managers.

KEYWORDS: Agri-Food industry wastewater, Detergent and Soap Factory wastewater, Coagulation/Flocculation, Natural plant-
seeds coagulant.
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EXPLORING THE POTENTIAL OF ACCLIMATED BACTERIAL CONSTIUM FOR EFFICIENT
SOYBEAN OIL REFINING EFFLUENT TREATMENT
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2Faculté des Sciences de Bizerte (FSB), Université de Carthage, Tunisie

Abstract:

Water is vital for sustaining human life, propelling industrial and agricultural growth, and preserving the ecological balance.
However, our global water supply is under immense pressure. Vegetable oil refineries, while playing a crucial role in food and
industrial production, are responsible for consuming a huge amount of fresh water and generating significant quantities of
wastewater. The complex composition of this wastewater, including contaminants, causes significant environmental impact,
particularly on aquatic ecosystems.

In fact, vegetable oil refinery wastewater (VORW), especially are classified as heavily polluted industrial wastewaters, containing a
diverse range of contaminants, including free fatty acids, total suspended solids (TSS), chemical oxygen demand (COD), oil and
grease (O&G), and other substances. However, traditional methods such as coagulation/flocculation for treating these complex
wastewaters have proven inadequate in effectively removing suspended organic matter and other pollutants. As a result, there is a
need to develop a more cost-effective and technically feasible intensive process for the removal of organic matter.

This study aims at improving the effectiveness of VORW biological wastewater treatment using a selected efficient microbial
consortium, since in practical bioremediation, microbial communities are considered to have superior degradation and adaptive
capacity compared to pure cultures. In fact, the capacity of microbial communities is enhanced by synergies between
microorganisms.

In the present investigation, the acclimatization of the different consortia to the presence of O&G in real alkaline VORW consists in
exposing the microbial consortia to increasing doses of soya oil contents in terms of COD ranging from 1gO,/L to 11 mgO,/L.
Among the different consortiums studied, a microbial consortium taken from a mixed culture of an activated sludge treatment plant
of a Tunisian agri-food industry (AgFi) with extremely high O&G degradation efficiency was selected and could cope with changes
in organic matter (O&G) concentration under high pH values.

AgFi was able to remove 77% of COD and 90.5% of O&G concentrations after 48 hours of incubation in the presence of a very
polluted VORW characterized by a high COD concentration of about 11,4 gO2/L and an O&G concentration of 4.3g/L. This was the
best performance reported for the biological degradation of vegetable O&G contaminated effluent.

This work can provide a promising method for the treatment of high-concentration O&G wastewater that is difficult to degrade in
outdoor facilities with high pH values.

KEYWORDS: Soybean oil refining effluent, acclimated bacterial constium, Oil & grease concentration, biological treatment,
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INVESTIGATING VARIABILITY IN BIOLOGICAL RESPONSES (CATALASE, PROTEASE, AND
PROTEINS) IN COPPER-EXPOSED MYTILUS GALLOPROVINCIALIS USING STATISTICAL
MODELING.
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Abstract: In order to study variations in the biological response (catalase CAT, protease, and proteins) in Mytilus galloprovincialis
mussels concerning influential factors (copper concentration (C) and exposure duration (T)), we employed mathematical models
based on multilinear regression (MLR: Multilinear Regression). Regardless of the method considered, CAT responses demonstrate
highly significant approximations (R2 > 0.97; Durbin-Watson test : DW = 1.892; Fisher's F equal to 128.532 (p < 0.0001)) with the
explanatory variables C and T. However, we chose the 2nd-degree model using the best model approach. The CAT response appears
to be very sensitive to the combined C*T effect (p < 0.0001). For protease responses, the best approximation (R2 = 0.868; DW =
2.290) is reflected in the backward method (F = 7.898; p = 0.013). Protease turns out to be sensitive only to the duration of exposure,
as indicated by both the simple effect (T (p = 0.023)) and quadratic (T”2 (p = 0.006)) of the time factor. While the factor T
demonstrates a positive normalized coefficient (Tnor = 1.738), the descriptor T/2 indicates a negative effect with an even higher
normalized coefficient (T2nor = -2.260). The interaction effect only appeared in the 2nd-degree model of the MM approach but with
a non-significance threshold of 24.8%. Both the stepwise and forward methods yield the best approximation model for protein
responses. Both models are retained since they incorporate the combined effect of the two influential factors C and T with a best DW
= 2.085, close to two. However, the quality of the two models is average, and the variability of protein responses only explains
58.5% of the total variability. Modeling as an explanatory approach will certainly bring improvements in the understanding of
biomarker responses. In certain situations, the quality of the models is judged predictive, as was the case for the CAT biomarker in
the present study. We thus assert the use of the CAT biomarker as an early, sensitive, and effective signal in the diagnosis of
deteriorating conditions in aquatic environments.

KEYWORDS: biological response, MLR, CAT biomarker, aquatic environments
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AN INNOVATIVE APPROACH TO MICROBIAL BIOREMEDIATION OF MERCURY-
POLLUTED SOILS IN ASSOCIATION WITH A STATIC MAGNETIC FIELD
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Abstract: The ecology and general public health are at risk due to heavy metal contamination, particularly that brought
on by metallic mercury (Hg). This neurotoxic pollutant’s greatest level of toxicity comes from its capacity to
bioaccumulate in food chains. A new approach to remediating soils polluted by mercury was studied in this article. This
is the combination of microbial bioremediation with the effect of a static magnetic field (SMF). This decontamination
technique was applied to soil polluted with mercury, bioaugmented by the bacterial strain Pseudomonas stutzeri LBR.
The results obtained showed the effect of SMF on improving microbial bioremediation of polluted soil, during 30
days. Indeed, in the case of a non-sterile soil, SMF accelerates microbial bioremediation by 49.36% unlike 23.85% in its
absence. This study is an initiation that shows the importance in the future of the application of an SMF in association
with microbial bioremediation to accelerate the remediation of soils polluted by mercury.

KEYWORDS: Static magnetic field, Microbial bioremediation, Mercury, Pseudomonas stutzeri

ORAL COM N°:92
ECOTOXICITY ASSESSMENT OF HERBICIDE DIURON ON THE FRESHWATER MUSSELS UNIO
RAVOISIREI: BIOCHEMICAL APPROACH

RIHAB BELQAQEMl, ABDELHAFIDH KHAZRIl, OUMAYMAABIDIl, EZZEDINE MAHMOUDIL

1 Environmental Biomonitoring Laboratory (LBE), Faculty of Sciences of Bizerte, University of Carthage, Zarzouna,
Tunisia

Abstract: The current study investigated the ecotoxicological effects induced by Diuron herbicide on the
freshwater mussel Unio ravoisieri collected from Sejnene River located in Northern Tunisia. Experiments were

conducted for 14 days using two different concentrations (C1 = 10 ug L1 and c2 = 100 ug L'l). The effects of
diuron were evaluated in the gills and digestive gland, using various biochemical endpoints. The activities of
antioxidant enzymes showed that catalase (CAT), glutathione S transferase (GST) and hydrogen peroxide (H202)
increased in both organs following exposure to diuron and were concentration dependent. In contrast, the
acetylcholinesterase (AChE) activities decreased particularly at higher concentrations. Oxidative damage analyses
revealed that the malonaldehyde (MDA) content in Unio ravoisieri were increased. Our findings provide important insight
into the relative sensitivity of different endpoints for diuron toxicity assessment. In addition, this understanding
can enhance the ecological accuracy of environmental risk assessments related to pesticides.

KEYWORDS: Herbicide; Mussels; Freshwater ecosystem; Biomonitoring, Oxidative stress
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TITANIUM DIOXIDE NANOPARTICLES INDUCE PHYSIOLOGICAL AND BIOCHEMICAL
DISORDER IN MARINE INVERTEBRATES
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! Coastal Ecology and Ecotoxicology Unit, Laboratory of Environment Biomonitoring, Faculty of Sciences of Bizerte,
University of Carthage, 7021 Zarzouna, Tunisia
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Abstract.

Nowadays, scientist gives a particular interest in nanoparticles (NPs) pollution and its impact on coastal ecosystems.
The aim of this study is to investigate the impact of Titanium dioxide nanoparticles (TiO, NPs). To this end, marine
mussels Mytilus galloprovincialis and marine isopod Talitrus saltator were exposed to different TiO, NPs
concentrations. Physiological alterations were measured using filtration and respiration rates for mussels and locomotor
activity for isopods following NPs exposure. Catalase and Acetylcholinesterase activities were evaluated in considered
organisms to investigate oxidative stress and neurotoxicity effects.

NPs behavior determined using transmission electronic microscopy and X-ray diffraction showed that TiO, NPs remain
stable under environmental change.

Based on the observed behavioral response of Talitrus saltator , the locomotor activity patterns were globally bimodal
for the control (58%) and became in majority multimodal whatever the concentration used with a percentage that
exceeded 45%. In parallel, the filtration and respiration rates were significantly increased in mussels after TiO, NPs
exposure.

The biochemical responses of considered invertebrates following TiO, NPs contamination showed that these
nanoparticles increase enzymatic activities suggesting oxidative stress and neurological impacts.

Overall, this finding provides an interesting toxicity data regarding metallic nanoparticles but also the potential of
Mytilus galloprovincialis and Talitrus saltator to be used as bioindicators of NPs in the coastal zone.

Keywords: Nanoparticles; Marine invertebrates; Behavior; Oxidative stress; Neurotoxicity
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STUDY OF THE FREQUENCY OF CUTANEOUS LEISHMANIASIS IN TEBESSA (ALGERIA)
NASSIMA TOUMI- HALAIMIA!, SARA MENASRIA *, SONIA TAG', DJAMEL MENASRIA?

'- Applied Biology Department, University Larbi Tebessi Tebessa Algeria

2 Department of Epidemiology and Preventive Medicine® Tebessa Algeria

Abstract:

Cutaneous leishmaniasis (LC) is a parasitic infection that poses a real public health problem in various countries,
including Algeria. It is currently one of the North African countries most affected and most exposed to and threatened
by the emergence and/or re-emergence of viral and parasitic diseases transmitted by vector insects, such as
leishmaniasis. The alarming epidemiological situation of cutaneous leishmaniasis led us to conduct this study to
determine the epidemiological situation as well as the main outbreaks and characteristics of this condition.

Our study consists of two parts, the first being the analysis of existing data at the Tebessa health management level
(from 1997 to 2022). While, the second aims to study the cases (1000 patients) registered during the years 2021 and
2022 in order to clarify the epidemiological situation of the wilaya of Tebessa and to shed light on the main risk factors
and on the endemic outbreak. Our results show that during the period 1997 to 2022, 11,138 cases were reported with
alarming prevalences. All 28 municipalities of the wilaya are affected with a predominance of sub-arid and arid or mild
Saharan areas. The majority of cases were reported in winter. The cases are distributed between rural and urban areas. A
predominance of male cases is observed. At the end the most affected age group is [20-40].

The results of our second part showed that the average age of cases is 29.53+18.76 years with higher frequencies for the
age groups between 20 and 40 years. Male predominance is observed. The body parts most affected are the lower and
upper limbs. The only diagnostic means used for confirmation of impairment is the search for leishmania bodies with
late diagnosis. Access to treatment is based only on the use of Meglumine Antimoniate 1.5 g locally (infiltration) in
69% and generally (Intramuscular) in 31% of cases.

In the face of this worrying situation of human and animal health, the development and implementation of programs to
install or strengthen a continuous fight against this disease seems to be more than an emergency; to reduce their
transmission and progression. This requires a significant long-term commitment of material and human resources and
effective cross-sectoral coordination.

KEYWORDS: leishmaniasis, epidemiological situation, Tebessa, population, incidence
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CONTRIBUTION OF TARGETED GENE SEQUENCING IN THE DIAGNOSIS OF ATYPICAL CASES
OF DNA REPAIR DISEASES: CURRENT SITUATION IN TUNISIA

ASMA CHIKHAOUI', KHOULOUD ZAYOUD!, ICHRAF KRAOUA? NADEGE CALMELS**, SAMI
BOUCHOUCHA?®, ILHEM TURKI? HOUDA YACOUB-YOUSSEF!
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2 National Institute Mongi Ben Hmida of Neurology, LR18SP04 and Department of Child and Adolescent Neurology, 1007, Tunis,
Tunisia

3 Laboratoires de Diagnostic Génétique, Institut de génétique médicale d'Alsace, Nouvel Hopital Civil, Hopitaux Universitaires de
Strasbourg, Strashourg, France.

4 Laboratoire de Génétique médicale, INSERM UMR1112, Institut de génétique médicale d'Alsace, Faculté de Médecine de
Strasbourg, Hépitaux Universitaires de Strasbourg, Strasbourg, France.

5 Service Orthopédie, Hopital d’enfant Béchir Hamza, Tunisie

Abstract: Xeroderma Pigmentosum (XP) and Cockayne syndrome (CS) are rare autosomal recessive diseases that disrupt the DNA
repair pathway and reduce the lifespan of patients. Within these conditions, clinical and genetic heterogeneity makes diagnosis
difficult for a genotype-phenotype correlation. Besides, atypical forms of these disorders hinder the discovery the genetic defects via
Sanger sequencing, which delays the disease diagnosis and patients’ follow-up. This study shows the impact of targeted gene
sequencing in the diagnosis of 14 patients with atypical phenotypes.

Clinical, genetics, and functional characterization have been processed for unrelated patients. In Silico, protein modeling was also
carried out to estimate the impact of some of the identified mutations.

Targeted gene sequencing identified three distinct XP forms in four patients. A novel variation (c.1762G>T) in ERCC4 was found in
one patient who represents the first XP-F case in North Africa. Regarding another case, we discovered two novel homozygous
mutations in the DDB2 gene (c.613T>C) as well as ¢.618C>A. It's the first time where we've identified a double mutant XP form. As
for two other siblings, we identified, for the first time as well, in North Africa, the XP-G form. Regarding the CS patients, 6 of them
harbored the same variation in ERCC8 gene suggesting a probable founder effect, while 2 patients carried a homozygous variant in
ERCCS8 (c.843+1 G>C) with a particular effect on splicing process. Finally, we identified a novel variation in two genes not
associated to Cockayne syndrome yet, for which the two patients presented typical clinical features of CS disease.

This study contributes to the characterization of the mutational spectrum of DNA repair diseases in Tunisia, which will help in early
molecular diagnosis for pre-symptomatic patients and genetic counseling for family members. In addition, it reveals that targeted
gene sequencing may be an effective technique for determining the molecular etiology of rare disorders, especially for atypical ones.

KEYWORDS: Targeted gene sequencing, Xeroderma pigmentosum, Cockayne syndrome.

ORAL COM N° : 96.

IMPACTS DES FLUCTUATIONS PALEOCLIMATIQUES DU PLEISTOCENE SUR LA STRUCTURE
GENETIQUE DES POPULATIONS DU MOLLUSQUE BIVALVE TRIDACNA SQUAMOSA DANS LA
MER ROUGE ET LES OCEANS INDIEN ET PACIFIQUE

TEMIM DELI

Laboratoire de Génétique Humaine (LR99ES10), Faculté de Médecine de Tunis, Université Tunis El Manar, Tunisie

Abstract

Cette étude vise a identifier les processus microévolutifs impliqués dans la structuration génétique des populations du mollusque
bivalve Tridacna squamosa, déja décrite le long de son aire de distribution englobant la Mer Rouge et les Océans Indien et Pacifique.
Pour atteindre cet objectif, les histoires évolutive, biogéographique et démographique de 1’espece ont été reconstruites a partir d’un
jeu de données comprenant la quasi-totalité des séquences disponibles pour le géne mitochondrial Cox1 et couvrant la distribution
géographique entiere de T. squamosa. L’analyse Bayesiénne de la structure génétique a dévoilé D’existence de cinq clades
mitochondriaux, dont trois caractérisent strictement la Mer Rouge, I’Océan Indien et 1’Océan Pacifique. Les deux autres clades
coexistent notamment dans I'archipel Indo-Malais et 1’Océan Pacifique. La diversification génétique de T. squamosa s’est révélée
initialement induite par des événements de vicariance au cours des périodes glaciaires du début de Pléistocéne, reflétant la survie et
I’adaptation de I’espéce aux changements paléoclimatiques dans des zones de refuges localisées dans la Mer Rouge, 1’Océan Indien,
I'archipel Indo-Malais et I’Océan Pacifique. La divergence génétique, établie chez T. squamosa, a été ultérieurement accentuée par un
événement de dispersion historique dans I'archipel Indo-Malais au cours de I'interglaciaire MIS19c du Pléistocéne Moyen. Ce dernier
événement historique aurait également pu permettre aux spécimens génétiquement distincts de T. squamosa, spécifiant ’archipel
Indo-Malais, de coloniser I’Océan Pacifique, expliquant le taux élevé de polymorphisme génétique détecté dans cette région (abritant
trois clades mitochondriaux divergents). L'expansion démographique de T. squamosa a la fin du Pléistocéne, notamment au cours de
la derniere période interglaciaire, aurait pu forger la répartition spatiale des entités génétiques identifiées dans la région Indo-
Pacifique. Dans ’ensemble, en révélant une histoire évolutive complexe chez T. squamosa, les résultats obtenus peuvent contribuer a
la compréhension de I’impact des oscillations climatiques, au cours des périodes glaciaires et interglaciaires du Pléistocéne, sur la
distribution géographique contemporaine de la diversité et structure génétique des populations marines.
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GENETIC SPECTRUM AND IMMUNOLOGICAL LANDSCAPE OF ATAXIA TELANGIECTASIA
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1007, Tunis, Tunisia.

3 Laboratory of Bioinformatics, Biomathematics and Biostatistics (BIMS), Institut Pasteur de Tunis (IPT), University
of Tunis EI Manar, Tunis, Tunisia.

Abstract : Ataxia Telangiectasia (AT) is a rare multi-systemic neurodegenerative disease caused by a biallelic
mutations in the ATM gene. Few clinical studies on AT disease have been conducted in Tunisia, however, the
mutational spectrum is still poorly defined. Our aim is to determine the clinical, genetic and immunological landscapes
of AT Tunisian patients, and to explore the underlying mechanisms of variant pathogenicity.

Sanger sequencing was performed for nine AT Tunisian patients. A comprehensive computational analysis was carried
out to evaluate the pathogenic effect of ATM identified variants on different layers. Finally, flow cytometry analysis was
performed using specific antibodies to investigate different immune cell subsets.

Genetic screening of the ATM gene has identified nine different variants, six of which had not been previously reported.
In silico analysis have predicted a pathogenic effect of identified mutations. This was corroborated by further structural
analysis based on molecular modeling and molecular docking. Furthermore, overrepresentation of immune senescence
markers was observed, notably for LTCD8 and NK cells.

Our study describes the mutational landscape of AT Tunisian patients and expand the ATM variants spectrum
worldwide. In addition, the immune status found in AT patients further supports the profile of a progeroid syndrome
associated with these patients.

KEYWORDS: Ataxia Telangiectasia, ATM, Bioinformatic analysis, Immune status
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ISOLATION, IDENTIFICATION AND EXTRACTION OF EXOPOLYSACCHARIDES PRODUCED BY
ALGERIAN STRAIN OF BACILLUS SPP. ENDOWED ANTITUMOR ACTIVITY AGAINST
LARYNGEAL CANCER
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! Department of Radiobiology and Life Sciences ; Division of Radiobiology and lonizing Radiation Dosimetry ; Algiers
Nuclear Research Centre (CRNA), 02 Bd Frantz Fanon, P.O. Box 399 Alger-RP, 16000, Algiers, Algeria.

“Laboratory of Cellular and Molecular Biology (LCMB), Microbiology Team, Faculty of Biological Sciences,
Houari Boumediene University of Sciences and Technology, P.O. Box 32, El Alia, 16111 Bab Ezzouar, Algiers,
Algeria.

Abstract: The production and synthesis of bioactive molecules that can increase the efficacy of chemotherapy without
affecting normal cells is the goal of all researchers. The present study aims to evaluate the anticancer activity of a
microbial molecule: Exopolysaccharides (EPS) produced by a strain of the ~ Bacillus spp. isolated from Algerian soil
towards laryngeal cancer cell lines (HEp2).

Bacterial strains of the Bacillus spp. were isolated from a sebkha in In- salah, Algeria; non-hemolytic and EPS-
producing strains were screened using the hemolysis and Congo red tests respectively. The Bacillus spp. strain isolated
was identified on the basis of morphological, physiological and phylogenetic characteristics and an examination of 16S
rDNA sequences. EPS content was assessed using the anthrone assay and analyzed by Fourier transform infrared
(FTIR). Cytotoxic activity was determined by the 3-(4,5-dimethyl-2- thiazolyl)-2,5-diphenyl-2H-tetrazolium bromide
(MTT) assay.

The non-hemolytic bacterial isolate (H3) was exploited for EPS production, where a yield of 3.8 g/L was obtained.
FTIR analysis confirmed the presence of carbon functional groups with a chemical structure similar to that of
oligosides. The presence of a peak at 1078.4cm™ indicates the presence of uronic acid (O-acetyl group). A significant
cytotoxic effect (p<0.05) of these EPS towards HEp2 cancer cells was clearly demonstrated with an I1Csy = (3.33£0.15)
g/L after only 24h of treatment.

The results obtained suggest that these bacterial EPSys could join the arsenal of natural anticancer drugs with high
therapeutic potential.

KEYWORDS: Bacillus spp., Cancer treatment, Cytotoxicity, Exopolysaccharides, FTIR, HEp2 cells

ORAL COM N°: 99.
ISOLATION AND IDENTIFICATION OF LEGIONELLA SPP. FROM HOT SPRING WATER BY
CULTURE AND MOLECULAR METHODS
BOILATTABI NESRINE AND BOUANANE DARENFED AMEL
Laboratoire de Biologie Cellulaire et Moléculaire, Equipe de Microbiologie,
Faculté des Sciences Biologiques, USTHB, Alger
amel.bouanane darenfed fsb@usthb.edu.dz

Legionella is a pathogenic bacterium growing in high temperature. Thermal spas must be regularly controlled. Physical
and chemical methods used to reduce the risk of Legionella have been described, however they cause harmful effects
for the environment. Biological method using essential oils could be an alternative to reduce the risk of Legionella
growth and spread.

Isolation of Legionella from hot springs showed that co-culture with amoeba was more efficient than direct culture on
agar plates and thus confirms that culture on axenic medium underestimate the presence of Legionella in water.
However, in case of routine sampling, if detecting the presence of Legionella is important, the level of contamination is
even more important. Since the detection of Legionella by co-culture does not allow a quantitative evaluation, it is of
little value for routine surveillance. However, co-culture can be useful in the investigation of grouped cases when
quantitative research has not made it possible to identify the source. We mainly isolated L. pneumophila which is the
most pathogenic species, but also L. longbeachae, usually considered a soil contaminant.
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SOIL BACTERIAL COMMUNITIES’ TURNOVER WITH THE IMMERGENCE OF BIO-INDICATOR
GENRA CORRELATED WITH PHYSIOCHEMICAL CHANGES AS A RESULT OF TREATED
WASTEWATER IRRIGATION: CASE STUDY OF TUNISIAN AGRICULTURAL SOIL.
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Frederiksberg, Denmark.

®*National Research Institute of Rural Engineering, Water and Forests, University of Carthage, 17 rue Hédi Karray, BP
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*Corresponding author.

Abstract: TWW has been used in northern Africa to irrigate fodder crops, but there haven't been enough studies done
to show correlations between physiochemical properties of the soil changes’, the composition and structure of bacterial
communities, and the soil resistome over the long and short term TWW irrigation. Our results showed an acidification
of soils correlated with TWW irrigation years, in addition to a significant increase of salinity, soil organic matter,
concentrations of heavy metals, and major soil ions. Pollution-induced bacterial community tolerance (PICT) was
investigated for Cu, Zn, Pb, and tetracycline with H3-Leucine incorporation. Our results showed a significantly higher
tolerance index (P<0.05) for long-term TWW irrigated bacterial communities compared to control and short-term TWW
irrigated communities. To highlight the impact of this irrigation on the bacterial communities’ structure and
composition, 16S rRNA gene amplicon sequencing was performed on the same samples as used for PICT detection.
Biosensor analysis, using genetically modified Bacteria strains highly sensitive to bioavailable Cu and Zn present, was
carried out on different samples showing a significant increase (P< 0.05) in the mentioned heavy metals in long-term
TWW irrigated samples compared to control and short-term TWW irrigated samples. Statistical analysis based on phyla
and genera relative abundance, alpha and beta-diversity analysis, and environmental factors correlation were performed.
A significant difference in alpha diversity indexes such as Chaol and ACE was observed. Surprisingly, short-term
TWW irrigated bacterial communities had the higher biodiversity index (P< 0.05) with a better bacterial richness
implication. A turnover in bacterial communities’ composition was proved especially at genus level with a dominant
appearance and development of Bio-indicator genera such as Defluviococcus, Pseudarthrobacter, Nocardioides, and
Gaiella in long-term TWW irrigation compared to the rest of treatment, which lead us to consider them as TWW
contamination bio-indicator.

KEYWORDS: Bacterial communities, TWW irrigation, Heavy metals, resistome, PICT, Biosensor, and Bio-indicator
genra.

ORAL COM N°: 101.
ANTIBIOTIC SUSCEPTIBILITY OF STAPHYLOCOCCUS AUREUS ISOLATED FROM COW
MASTITIS IN ALGERIA

MOHAMED DOUIFI*, BOUKHALFA NABILA?
University of Blida 1, Institute of Veterinary Sciences, Blida, Algeria.
2University of Medea, faculty of sciences, Medea, Algeria.

Abstract: Mastitis is defined as inflammation of the mammary gland and is characterized by local and systemic
symptoms that occasionally cause a general infection. This illness has a heavy impact on cows’ wellbeing and milk
quality. The aims of this work were to evaluate the prevalence of clinical and subclinical mastitis, identify the related
risk factors, determine the role of Staphylococcus aureus in udder infection and its susceptibility to different antibiotic
drugs. A total of 224 dairy cows from 28 farms were tested by the California mastitis test (CMT) for sub-clinical
mastitis and by clinical examination for clinical mastitis. Positive samples were subjected to laboratory analysis. The
results demonstrate a prevalence of 3.57% and 47.32% for mastitis and subclinical mastitis respectively. Parity, udder
and leg hygiene, and stage of lactation have a significant relationship with subclinical mastitis. Staphylococcus aureus
has been isolated from 12.5% of clinical mastitis and 24.52% of subclinical mastitis. Antibiotic susceptibility testing
reveals a high resistance to penicillin G (66.6%). Tetracyclin (29.62%), Erythromycin (18.51%), Trimethoprim +
sulfamethoxazole (14.81%), enrofloxacin (11.11%), oxacillin (7.4%) and amoxicillin/clavulanate (3.7%). This result
highlights the need to improve mastitis control measures among dairy cow farmers and the necessity to support
responsible use of antibiotics in Algeria dairy farming.

KEYWORDS: cows, mastitis, prevalence, Staphylococcus aureus, antibiotic, resistance.
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TITLE: DEVELOPMENT OF BACILLUS THURINGIENSIS OLIGOSPOROGENIC MUTANTS FOR
ENHANCED BIOINSECTICIDE APPLICATIONS
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Abstract: The widespread use of chemical pesticides has led to environmental concerns including the emergence of
resistant pests and harmful effects on non-target organisms. This study aimed to develop a new generation of eco-
friendly biopesticides by generating oligosporogenic mutants of Bacillus thuringiensis BLB1 strain through optimized
classical mutagenesis conditions. The Taguchi design was used to improve the mutagenesis efficiency using 3
mutagenesis agents (nitrous acid, acridine orange and UV radiation). Among of 14 oligosporogenic mutants, 7 clones
are overproducers of delta-endotoxins and one mutant is an overproducer of proteases, compared to the wild type
BLB1. Interestingly, the S6 mutant is a polyvalent biopesticide candidate as it is the most oligosporogenic (10’
spores/ml), overproducer of delta-endotoxins (1233,929 mg/ml) and hyperproducer of proteases (4136,363 Ul)
compared to the wild strain BLB1 (141.10° spores/ml; 1231,134 mg/ml; 3554,545 Ul), respectively. Bioassays against
the Mediterranean flour moth Ephestia kuehniella larvae demonstrated the efficiency of these mutants. In fact, S6 and
S2 clones are the most toxic mutants (CL50 equal to 39.52 ug/g and 41.79 pg/g), respectively compared to the wild
strain BLB1 (CL50 equal to 73.39 pg/g). The Bacillus thuringiensis S6 mutant is a potential candidate for an
environmentally and friendly alternative for the control of pests in agriculture.

KEYWORDS: Biopesticides, Bacillus thuringiensis BLB1, mutants
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3institut Supérieur de Biotechnologie de Sfax, Tunisie

Résumé :

De nos jours, l'antibiorésistance représente une préoccupation majeure sur le plan international, en particulier dans les
pays ou l'utilisation des antibiotiques est souvent incontrélée, tant pour la santé humaine que pour la santé animale.
Dans ce contexte, une étude a été menée sur les souches multirésistantes de Klebsiella isolées & partir d'échantillons
cliniques recus au laboratoire de I'hdpital régional Houcine Bouzaiene de Gafsa, en Tunisie, sur une période de 4 mois
(de février & mai 2022). Les souches de Klebsiella isolées au niveau du service de bactériologie provenaient
d'échantillons d'urine, tandis que d'autres provenaient de prélévements trachéo-distaux (10,86%), de cathéters (6,52%)
et de pus ou d'aspirations (2,17%). Toutes les souches de Klebsiella isolées ont été soumises a un antibiogramme, et
l'interprétation a été réalisée selon les normes du comité de I'antibiogramme de la Société francaise de microbiologie.
L'indice de résistance multiple aux antibiotiques (MAR;qgice) pour ces 14 souches était compris entre 0,57 et 0,92. En
effet, la majorité de ces souches sont d'origine communautaire, ou les citoyens consomment les antibiotiques de maniére
anarchique, ce qui explique la dissémination des bactéries multirésistantes. En raison de la multirésistance et de la
virulence signalées des souches isolées, une étude phytothérapeutique a été réalisée. Nos résultats montrent que seuls
les extraits aqueux d’Artemisia vulgaris et de Juglans regia présentent une activité antibactérienne significative, avec
des diameétres d'inhibition variant respectivement entre 15 et 25,5 mm contre toutes les souches étudiées. Les extraits de
Juniperus communis et de Trigonella foenum présentent une activité faible, bien que variable selon les souches
(diamétres d'inhibition variant de 7,5 a 19 mm), tandis que les extraits d'Olea europaea et de Nigella sativa ne
présentent aucune activité. Ces résultats sont confirmés par I'étude de I'inhibition et de I'éradication de la formation de
biofilm en présence des différents extraits.

Mots clés : Klebsiella, multirésistante, phyto-thérapie.
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ORAL COM N° : 104.
COMPARATIVE WHOLE GENOME ANALYSIS OF SALMONELLA LIVINGSTONE ST543 STRAINS
ISOLATED IN THE SOUTH OF TUNISIA

SONIA KTARI*? FAHMI SMAOUI? BOUTHEINA KSIBI?, SENDA MAALEJ"2, ADNENE HAMMAMI*?

! Faculty of Medicine of Sfax, University of Sfax, Tunisia

2| ahoratory of Microbiology, Research Laboratory for Microorganisms and Human Disease, Habib Bourguiba University Hospital,
University of Sfax, Tunisia.

Abstract: Salmonella Livingstone ST543 is one of the most common serotypes responsible for nosocomial outbreaks in Tunisian
hospitals, especially in pediatric wards. Here, we compared the whole-genome of four S. Livingstone ST543 isolates recovered from
human and animal sources at different periods (2007, 2009, 2014). We investigated their phylogenetic relationships, the antimicrobial
resistance genes, and the prophage sequences.

Whole-genome sequencing (WGS) was performed using Illumina nextseq500. In silico workflow available at the Center for
Genomic Epidemiology server was used to predict core-genome multilocus typing patterns (cgMLST), antimicrobial resistance
genes, incompatibility plasmid groups (inc), plasmid MLST (pMLST), and Salmonella pathogenicity islands (SPI). Prophage
sequences were detected using PHASTER. We compared our sequences with 23 S. Livingstone whole-genomes available in
EnteroBase. These genomes were selected from different periods, sources, and countries. Core single-nucleotide polymorphisms
(SNP) of S. Livingstone strains was analyzed using Snippy v4.4.4 against the reference S. Livingstone strain
(EBI_SAMEA7113807).

Based on 3002 loci, the four S. Livingstone isolates were assigned to two cgMLSTs (cgST-73087 and 218364). WGS analysis
revealed that one clinical isolate carried blargm.ig, blaacc.1, and blasco.1 genes associated with B-lactams resistance. This isolate
carried the plasmid IncC belonging to ST3. Two animal S. Livingstone isolates harbored the blatgy.1g and a plasmid-mediated
quinolone resistance protein QnrS11. These strains contained the IncHI1A and incX1 replicon groups, as well as the ST11.
Interestingly, all strains carried the same SPIs (SPI-2 and SPI-5). This study demonstrated that two intact lysogenic prophages
(PHAGE_Salmon_ST64T, and PHAGE_Salmon_SEN22) were detected in these isolates. Comparative phylogenetic analysis with
international strains revealed 544 SNPs. The pairwise SNP differences ranged between 7 and 103 SNPs. A clinical strain recovered
in 2009 was clustered with two clinical strains from the United Kingdom isolated in 2009.

Although the strains belong to the same ST543, they have different antibiotic profiles and belong to different genotypes. The close
genetic relatedness of S. Livingstone circulating in Tunisia and The United Kingdom suggests an international exchange of S.
Livingstone ST543 strain that could be facilitated by international travel or trade. More exhaustive investigations are necessary to
survey Salmonella enterica in Tunisia using WGS.

KEYWORDS: Salmonella Livingstone ST543, WGS, genotyping, antimicrobial resistance.

ORAL COM N°¢ : 105.
IN VITRO VALIDATION OF NOVEL ANTI-LEISHMANIA CANDIDATES PREDICTED THROUGH Al
APPROACHES

RAFEH OUALHA', YOSSER ZINA ABDELKRIM', IKRAM GUIZANI', EMNA HARIGUA-SOUIAI"

! Laboratory of Molecular Epidemiology and Experimental Pathology - LR161PTO04, Institut Pasteur de Tunis, Université de Tunis EI
Manar, Tunis, Tunisia.

Abstract: Drug repurposing is a promising approach towards the discovery of novel treatments against Neglected Tropical Diseases,
such as Leishmaniases, presenting the advantage of reducing both costs and duration of the drug discovery process. In previous work,
our group developed a Machine Learning pipeline for the repurposing of FDA-approved drugs against Leishmania parasites. The
present study is focused on an in vitro validation of this approach by assessing the antileishmanial effects of 10 predicted drug
candidates. First, we evaluated the drugs' activity against promastigotes from two strains of L. infantum and one of L. major, which
cause distinct clinical manifestations, using an MTT assay. The standard anti-Leishmania drug Amphotericin B was used as a
positive control. Five molecules demonstrated anti-Leishmania effects, out of which Acebutolol, Prilocaine and Phenylephrine are
described herein for the first time. Acebutolol displayed ICsy values ranging from 146.15 to 67.89 pug/mL. Prilocaine exhibited ICs
values between 83.79 and 99.12 pg/mL. Phenylephrine, on the other hand, presented ICsq values >200 pg/mL. The two remaining
drugs, Dibucaine and Domperidone, exhibited significantly low ICs, values varying between 0.57 and 1.04 pg/mL, and 6.64 and 8.14
pg/mL, respectively. Both compounds were previously described as anti-Leishmania agents in vivo. All five compounds
demonstrated no notable cytotoxic effects on THP-1derived macrophages at the ICsy concentrations, allowing for their testing on the
intracellular form of L. major. Interestingly, all compounds exhibited antileishmanial activity on amastigotes with enhanced ICx
values compared to the corresponding promastigotes. Noticeably, Dibucaine and Domperidone displayed 1Cs, values of at most 2.08
pg/mL, highlighting their significant anti —Leishmania potential. Acebutolol, Prilocaine and Phenylephrine showed IC50 values
ranging from 17.23 to 57.70 pg/mL. Additionally, all compounds exhibited satisfactory to high selectivity indexes. Our previously
published Computer-Aided repositioning pipelines of FDA-approved drugs as antileishmanial agents identified Dibucaine and
Domperidone as candidates in support of previous in vivo studies. This study consolidates such findings through the in vitro
validation against 2 Leishmania species, highly prevalent in Africa and Middle East, and reveals Acebutolol, Prilocaine, and
Phenylephrine as novel drug candidates against Leishmaniases, confirming the relevance of our approach and calling for further
investigations.

KEYWORDS: Drug repurposing, FDA-approved drugs, Machine Learning, Leishmaniases, L. major, L. infantum, In vitro
validation
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LONGITUDINAL AND COMPARATIVE ANALYSIS OF TUNISIAN NEWBORNS GUT MICROBIOTA
AND MYCOBIOTA ACCORDING TO DELIVERY MODE

MARIEM HANACHI}2 OLFA MAGHRBI®** HAIFA BICHIOU*®* FARDAOUS TRABELSI®
FETHI ZHIOUA’!, MAHA BEN YAHYA’, MERIAM BELGHITH34 EMNA HARIGUA-SOUIAI®

MERIEM BAOUENDIl, LAMIA GUIZANI-TABBANE5, ALIA BENKAHLAL AND QUSSEMA__SOUIJAL
«1,4

1. Laboratory of Bioinformatics, bioMathematics and bioStatistics — LR16IPTQ9, Institut Pasteur de
Tunis, Tunisia
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3. Laboratory of Transmission, Control and Immunobiology of Infections — LR16 IPTO02, Institut Pasteur de Tunis,
Tunis, Tunisia

4. Tunis EI Manar University, Tunis, Tunisia.

5. Laboratory of medical parasitology, biotechnology and biomolecules— LR16 IPTO6. Institut Pasteur de
Tunis, Tunisia

6. Service de Gynécologie et Obstétrique, Hopital régional de Zaghouan, Zaghouan

7. Service de Gynécologie et Obstétrique, Hopital Aziza Othmana, Tunis

8. Laboratory of Molecular Epidemiology and Experimental Pathology — LR16IPTO04, Institut Pasteur de
Tunis, Université de Tunis EI Manar, Tunis, Tunisia.

* Correspondence: Souiai Oussema oussema.souiai@pasteur.tn

Background and aim: Microbiota and mycobiota colonization isa dynamic process that impacts the health status
during one individual’s lifetime.This process occurs in successive stages, leading to a stable adult-like profile by the
age of 3 years. Pioneer bacteria that colonize the newborn’s intestinal tract are essential for immune system maturation,
gastrointestinal metabolism, and neurological development.Most microbiome research has focused on Western
countries, and only marginal analysis were interested in low-income African countries. The composition of the gut
microbiota of newborns is conditioned by multiple factors, including the delivery mode (DM). Nonetheless, the DM's
influence remains uncertain and is still the subject of debate. In this context, the medical indication and the emergency
of a cesarean delivery might have led to confounding conclusions regarding the composition and diversity of the
neonatal microbiome.

Methods : Herein, we used high-resolution shotgun sequencing to decipher the composition and dynamics of the gut
microbiota composition of Tunisian newborns. Stool samples were collected from 5 Elective Cesarean section (ECS)
and 5 vaginally delivered (VD) newborns at each of the following time points: Day0, Day15, and Day30.

Results: The ECS and VD newborns showed the same level of bacterial richness and diversity. In addition, the gut
microbiota of both groups showed a transition of Both showed a profile dominated by Proteobacteria, Actinobacteria
and Firmicutes. However, ECS showed an underrepresentation of Bacteroides and an enrichment of opportunistic
pathogenic species of the ESKAPE group; specially from the second week.Besides revealing the intestinal microbiota of
Tunisian newborns, this study provides novel insights in the microbiota perturbations caused by elective CS.

Conclusions: the present study provides the first overview of the ethnically homogenous and still unresolved microbiota
of Tunisian newborns. Using a higher resolution Shotgun sequencing approach, we complemented previous findings
regarding the impact of elective CS on the initial colonization of the gut microbiota.

Keywords: Microbiome, Shotgun metagenomic sequencing, Tunisian newborns, Elective cesarean, ESKAPE
pathogens, Bacteroides
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EPHEDRA ALATA SEEDS CONFER KIDNEY PROTECTION AGAINST EARLY LIFE EXPOSURE TO
ACEPHATE IN RATS

AFOUA MUFTI*, ABDEL HALIM HARRATH? NAJLA HFAEIDH AND NIZAR TLILI®

! aboratory of Biotechnology and Biomonitoring of the Environment and Oasis Ecosystems. Faculty

“Department of Zoology, College of Science, King Saud University, Riyadh 11451, Saudi Arabia

*Laboratory of Olive Biotechnology, Center of Biotechnology of Borj-Cédria, BP. 901, 2050, Hammam-Lif, Tunisia.

Abstract

The aim of the current work was to examine for the first time the nephropreventive capacity

of Ephedra alata seed extract (E) against maternal exposure to acephate in rat offspring. The in vivo results revealed that
E. alata supplementation for 28 days (40 mg/kg b.w.) significantly attenuated the nephrotoxicity in adult offspring
induced by acephate. In fact, it decreased the levels of creatinine and uric acid and increased the albumin content
compared to the intoxicated group. The in-utero studies showed that E. alata inhibited the renal oxidative stress
generated by acephate exposure by reducing lipid peroxidation and enhancing antioxidant biomarker activities (GSH,
CAT, and SOD). The inhibition of DNA fragmentation and the improvement of the ultrastructural changes highlighted
the prophylactic effect of E. alata in renal tissue. Additionally, the immunofluorescence study showed the upregulation
of LC3 gene expression, suggesting the capacity of E. alata extract to stimulate autophagic processes as a protective
mechanism. Molecular docking analysis indicated

that hexadecasphinganine, the major compound in E. alata, has a higher affinity toward the Na+/K+-ATPase, epithelial
sodium channel (ENaC), and sodium hydrogen exchanger 3 (NHE3) genes than acephate. Hexadecasphinganine could
be considered a potential inhibitor of the activity of these genes and therefore exerted its preventive capacity. The
obtained findings confirmed that E. alata seed extract exerted nephropreventive capacities, which could be related to its
bioactive compounds, which possess antioxidant activities.

Key words: Ephedra alata; acephate; nephrotoxicity; autophagy; oxidative stress; molecular docking

ORAL COM N° : 108.

CARDIOPREVENTIVE CAPACITY OF MELILOTUS INDICUS LEAVES IN RATS

ANOUAR FERIANI*, ABDEL HALIM HARRATH? NAJLA HFAEIDH AND NIZAR TLILI®
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Department of Zoology, College of Science, King Saud University, Riyadh 11451, Saudi Arabia

3Laboratory of Olive Biotechnology, Center of Biotechnology of Borj-Cédria, BP. 901, 2050, Hammam-Lif, Tunisia.

Abstract

Melilotus indicus leaves extract (MILE) was characterized by LC-MS/MS. The main bioactive constituents were
identified as flavonoids and their glycosides generated, as well as organic and phenolic acids and their derivate. An
animal model of myocardial damage generated by isoproterenol was used to assess MILE's cardioprotective capability.
The extract reduced cardiometabolic risk factors, including total cholesterol, and triglycerides, as well as inflammation
by alleviated CRP levels. MILE improved the disturbed plasma calcium concentration, and the cardiac dysfunction
markers as CK-MB, LDH, and troponin. The study found that the extract ameliorated the cardio-toxic effects of
isoproterenol through reduce oxidative stress (MDA) and reinforcement of antioxidant defense mechanisms (SOD and
CAT). In addition, MILE have been shown to promote myocardial regeneration as manifested by diminution of
infarcted area, as well as improve cardiac function by ameliorated ECG patterns (Reduced ST segment elevation and
desperation of P wave). Histological analysis, which exhibited an absence of inflammatory cells, a mild disruption of
myofibers, and a slight separation of muscles, strengthened the cardio preventive potential of MILE. Overall, this study
suggested that, owing to its antioxidant and anti-inflammatory capacity, MILE can potentially prevent the cardiotoxicity
observed in ISO-treated group.

Key words: Melilotus indicus; LC-MS/MS; antioxidant; anti-inflammatory; cardioprotective
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EXPLORING THE CARDIOPREVENTIVE POTENTIAL OF THE PARASITIC PLANT OROBANCHE
CRENATA AQUEOUS EXTRACT AGAINST ISO-PROMPTED MYOCARDIAL INFARCTION

ARIJ BEDOUI"?, ANOUAR FERIANI!, HANEN BACCARI"? JAWHAR HAFSA?, MOEZ AMRI?,
MOHAMED ALI BORGI*, MOHAMED KHARRAT? ZOUHAIER ABBES®

'Laboratory of Biotechnology and Biomonitoring of the Environment and Oasis Ecosystems. Faculty of Sciences of
Gafsa, Gafsa, Tunisia.

“African Integrated Plant and Soil Research Group (AiPlaS), University Mohammed VI Polytechnic (UM6P), Ben
Guerir, Morocco

®Field Crops Laboratory, INRAT, Carthage University, Ariana, Tunisia

Abstract: This study aimed to investigate the effects of the aqueous extract of Orobanche crenata (AEOC) on
isoproterenol-induced myocardial infarction (MI) in rats. Phenolic compounds were characterized using LCMS
analyses. MI was induced experimentally in rats with isoproterenol (85 mg/kg b.w) for two consecutive days (on the
29th and 30th day). AEOC, administered daily via gavage at 1 mL of each extract (20 mg/kg b.w.), exhibited a
cardioprotective effect by preventing the leakage of heart injury markers (LDH, ALT, AST, CK-MB, and c¢Tn-1) from
cardiomyocytes, normalizing cardiac function and ECG pattern, and improving the lipid profile (TC, TG, LDL-C, and
HDL-C) altered by ISO administration. Furthermore, administration of AEOC prior to 1SO injection significantly
reduced oxidative stress biomarkers, evidenced by decreased lipid peroxidation and increased myocardial GSH level
along with enhanced SOD, GSH-Px, and catalase activities. the extract also lowered the elevated fibrinogen rate,
providing better prevention of myocardial necrosis, improved interstitial edema, and reduced neutrophil infiltration.
Overall, AEOC mitigated the severity of ISO-induced myocardial infarction by improving oxidative status, attenuating
apoptosis, and reducing fibrinogen production. In addition, through various in silico analyses, our study identified
compounds from AEOC as promising cardioprotective molecules due to their strong and stable bindings with the active
sites of four key proteins implicated in cardiotoxicity (Human Angiotensin Converting Enzyme (ACE) (PDB 1D:1086),
human TNF-ALPHA (PDB ID:7JRA), human calcium-calmodulin-dependent protein kinase Il CaMK 1l (2V70), and
Matrix metalloproteinase-9 (MMP9) (PDB ID:1GKC)), along with remarkable pharmacokinetic properties.
KEYWORDS: Orobanche crenata, Phenolic compounds, Oxidative stress, Myocardial infarction, Molecular Docking

ORAL COM Nr¢ : 110.
LOW-DOSE BISPHENOL S EXPOSURE INDUCES ANXIOGENIC EFFECT: IN VIVO STUDY IN
MALE RATS
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! Clinical and Molecular Biology laboratory LR24ES15, Faculty of Pharmacy of Monastir, University of Monastir,
Monastir, Tunisia.
2 Biodiversity and Development of Bioresources in Arid Areas Laboratory LR18ES36, Faculty of Sciences of Gabes,
University of Gabes, Gabes, Tunisia

Keywords: Bisphenol S; male rats; anxiety; Light/dark Test.

Abstract: A wide variety of environmental chemicals/xenobiotics including bisphenol A (BPA) has been shown to
cause neurobiological effects. Recently, bisphenol S (BPS) replaces BPA, in several products, including foodstuffs,
under the BPA-free label. However, several studies have raised inquietude about the potential adverse effects of BPS.
The present study was conducted to evaluate the anxiogenic effect after post-lactation BPS exposure at a low dose.

Male rats (21 days old) were exposed to water containing BPS at 50 pg/L in drinking water for 10 weeks. A Light/dark
test was applied and some parameters including the time spent in the light/dark chamber, the latency time and the
number of transitions between the two chambers have been calculated.

The results of the current study showed that after subchronic oral exposure of male rats to BPS at dose 50ug/L, the male
rats spend significantly more time in the dark chamber compared to the control group. Furthermore, it was observed that
rats in the BPS treated group spend less latency in the dark compartment than in the light compartment reflecting a state
of anxiety and a tendency towards isolation and avoid bright spaces.

In conclusion, based on our observations and on the similarity of chemical structures, we can suggest that BPS has an
anxiogenic potential similar to that of BPA.
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ANTIDIARRHEAL, ANTIMICROBIAL, AND ANTIOXIDANT PROPERTIES OF THE AQUEOUS
EXTRACT OF TUNISIAN PERSIMMON (DIOSPYROS KAKI THUNB.) FRUITS
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Unit of Functional Physiology and Valorization of Bio-Resources, University of Jendouba, Higher Institute of Biotechnology of
Béja, Béja, Tunisia.

2Faculty of Sciences of Bizerte, University of Carthage, Zarzouna, Tunisia.

3Laboratory of Enzyme Engineering and Microbiology, National Engineering School of Sfax, University of Sfax, Sfax, Tunisia.
“Higher Institute of Applied Biology of Medenine, Unversity of Gabes, Medenine, Tunisia.

Abstract: Medicinal plants were used to prevent and treat numerous gastrointestinal disorders owing, in part, to their antioxidant
capacity. The protective effects of Diospyros kaki fruit aqueous extract (DKFAE) against castor oil (CO)-induced diarrhea was
studied. The in vitro antioxidant and antibacterial properties were investigated using colorimetric and biochemical analyses. In vivo,
60 male rats were divided into 6 groups of 10 animals each (n = 10): control (C), CO, CO+ various doses of DKFAE (100, 200, and
400 mg/kg, b.w., p.o.), and CO+loperamide (LOP, 10 mg/kg, b.w., p.0.).The DKFAE was rich in tannins and showed interesting
antioxidant and antibacterial activities. The liquid chromatography-electrospray ionization mass spectrometry (LC-ESI-MS) analysis
resulted in the identification of 16 phenolic compounds, among which quinic acid was the main one. The in vivo study showed that
diarrhea was accompanied by an oxidative stress status as measured by an increase of lipid peroxidation, a decrease of glutathione
and thiol group levels, as well as antioxidant enzyme activity depletion, such as glutathione peroxidase, superoxide dismutase, and
catalase. The DKFAE administration significantly decreased the gastrointestinal transit in a dose-dependent manner. Besides,
DKFAE protected against CO-induced diarrhea and intestinal fluid accumulation. Interestingly, DKFAE pretreatment counteracted
all the oxidative stress status deregulation induced by CO intoxication. D. kaki fruit could be suggested for its strong protective effect
against CO-induced acute diarrhea, which could be explained, in part, to its antimicrobial and antioxidant properties.

KEYWORDS: antimicrobial activity, antioxidant properties, Diospyros kaki, oxidative stress, rat, diarrhea.

ORAL COM N° : 112.
PHYTOCHEMICAL PROFILE AND BIOLOGICAL ACTIVITIES OF SAFFLOWER (CARTHAMUS
TINCTORIUS L.) OIL AND POMACE EXTRACTS
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* Correspondance to: bio.hafedh@gmail.com

Abstract

This study focus on exploring the potential uses of safflower (Carthamus tinctorius L.) oil and pomace from the "Jawhra" variety
cultivated in the Gatrana region (Sidi Bouzid Est). It involves examining oil physical and chemical properties, investigating the
phytochemical compounds present in the pomace extracts, and exploring their biological effects.

The oil obtained by mechanical cold pressing, has a high food quality with physicochemical properties like those indicated in the
Codex Alimentarius. GC/MS analysis reveals 5 major compounds among 27 which are linoleic acid (71.89%), oleic acid (11.52%),
palmitic acid (6.31%), nonadecanoic acid (2.92%) and stearic acid (2.01%).

Pomace acetone and ethanol extracts are rich in polyphenols and flavonoids but are low in tannins. A significant difference (p<0.05)
between the extracts was noted. The acetone extract is the richest in polyphenols and flavonoids with contents of 36.09+1.34 mg
EAG g' RS and 11.84+0.56 mg EC. g™ RS respectively. LC-MS examination of the ethanol-derived pomace extract enables the
identification of 20 compounds, with 4-O-caffeoylquinic acid (1645.417+21.82 pug/g extract), Luteolin-7-0-glucoside
(2971.871+17.20 pg/g extract), and Apigenin-7-o-glucoside (1240.9675+50.39 pg/g extract) being the predominant ones.

These extracts have significant antioxidant activity characterized by a strong ability to trap the DPPH radical. This capacity exceeds
BHT ones. The ICs, values obtained are 5.08+0.27, 8.10+0.26 and 10.70+0.61 pg/ml respectively for acetone extract, ethanol extract
and BHT. Moderate activity was recorded for the oil (ICsy= 36.17£1.04 pg/ml).

Concerning the antidiabetic activity, pomace extracts exhibit a good inhibiting capacity of a-glucosidase whose Clsy recorded are
12.540.5; 19.03+0.95 and 43.33+0.57 mg/ml for acetone extract, ethanol extract and oil respectively. Moderate antimicrobial
activity, with a significant difference (p<0.05) between the two pomace extracts, was revealed with DZI ranging from 6+0 to
11.33+2.05 mm.

These safflower oil proprieties make it suitable for various applications, including food, cosmetics, and beyond. Additionally, the
pomace derived could serve as a valuable resource for creating novel natural antioxidant products, potentially applicable in various
therapeutic contexts.

Keywords: Carthamus tinctorius; oil; pomace extracts, GC-MS, LC-MS, biological activities.
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CIDALSDB : AN AI-EMPOWERED DATABASE AND WEBSERVER FOR ANTI-PATHOGEN
THERAPEUTICS RESEARCH
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Abstract: Computer-aided drug discovery (CADD) is nurtured by late advances in big data analytics and
Artificial Intelligence (Al) towards enhanced drug discovery (DD) outcomes. In this context, reliable datasets are of
utmost importance. We herein present CidalsDB a novel web server for Al-assisted DD against infectious pathogens,
namely Leishmania parasites and Coronaviruses. We performed a literature search on molecules with validated anti-
pathogen effects. Up to 4000 molecules per disease could be collated into manually curated datasets. Then, we
consolidated these data with bioassays from high-throughput screenings deposited in the PubChem database. Finally,
we constructed a database to store these datasets and make them accessible and ready-to-use for the scientific
community through CidalsDB, a web-based interface. We then implemented and optimized four ML algorithms that
optimally predict the biological activity of molecules against Leishmaniases. Random Forests (RF) and Multi-Layer
Perceptron (MLP) were the best algorithms. They were deployed through CidalsDB as anti-pathogen activity prediction
models. For Coronaviruses, the Graph-Convolutional Network (GCN) demonstrated optimal results when trained on
the dataset described herein. In conclusion, we developed CidalsDB as an open access web-based tool for the
CADD community that allows browsing and access to ready-to-use datasets of anti-pathogen molecules with a
democratized no-code CADD tool based on Al predictive models.

CidalsDB is accessible through https://cidalsdb.streamlit.app/.

KEYWORDS: Machine Learning, Deep Learning, Drug Discovery, Web Server, Database

ORAL COM N° : 114.
ALGERIAN ARTEMISIA HERBA-ALBA (ASSO): EXTRACT INVESTIGATION
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Abstract: Numerous studies have demonstrated the ethno-and pharmacological properties of various Artemisia species.
However, this plant genus which grows abundantly and wildly in the ‘Tébessa’ Algerian region has not been
investigated. This study focuses on the phytochemical characterization, biological activities evaluation with the
antibacterial fraction identification of the aerial part aqueous extract (AE) from Algerian Artemisia herba alba (Aha)
growing wild in the Tebessa region. Polyphenols, flavonoids, and condensed tannins were analyzed by
spectrophotometer and the antimicrobial activity was determined by the gel diffusion method followed by micro-
dilution. The antioxidant effect was assayed using 2,2-diphenyl-1-picrilhidrazil (DPPH), total antioxidant capacity
(TAC), and ferric reducing power (FRAP) tests. The cytotoxic and anti-leishmaniasis activities were experienced on
Raw 264.7 cell line and on L. infantum and L. major promastigotes respectively. Thin layer chromatography
(TLC)/autobiography and gas chromatography-mass spectrometry (GC-MS) techniques were used to isolate and
identify the antibacterial compounds. The phytochemical fraction of the AE prove to be of interest. In fact, the extract
shows antileishmanial and antioxidant activities, with no toxic effect. In addition, this extract exhibits antimicrobial
activity against all the strains tested and the anti-E. feacalis activity fraction was further isolated and identified through
autobiography and GC-MS methods, respectively. As a result, the extract of this plant promise a high potential
applications in agri-food, pharmaceutical,and cosmetic sectors.

KEYWORDS: Artemesia, phenolic compounds, biological activities, cytotoxicity, TLC, Bioautography, GC-MS.
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PHYTOCHEMICAL COMPOSITION OF URTICA DIOICA ESSENTIAL OIL WITH
CARDIOPROTECTIVE EFFECT IN WISTAR RATS

SIRINE OTHMANI', SABAH DHIBI*, RAWDHA ABBASSI', ANOUER FERIANI* & NAJLA HFAIEDHA®
! Laboratory of Biotechnology and Biomonitoring of the Environment and Oasis Ecosystems (LBBEEO), Faculty of
Science of Gafsa, University of Gafsa, Tunisia

Abstract: The present study investigates the potential cardioprotective effects of Urtica dioica essential oil (UDEQ)
against isoproterenol-induced myocardial infarction in rats. Wistar rats were pretreated with UDEO (200 or
300mg/kg/day) or Pidogrel (100 pg/kg/day) before receiving two consecutive injections of isoproterenol (ISO) on the
29th and 30th days to induce myocardial infarction. Results demonstrate that UDEO administration normalized ST
segment elevation and reduced cardiac risk parameters, including altered lipid biomarkers and plasma ionic levels.
UDEO mitigated cardiac oxidative stress induced by ISO injection by enhancing antioxidant enzyme activity (GSH,
CAT, SOD, and MDA), thereby reducing lipid peroxidation and protein oxidation. Furthermore, histopathological
examination revealed reduced muscle separation and fewer inflammatory cells in 1ISO+UDEO-treated rats. These
findings highlight the cardioprotective potential of UDEO against isoproterenol-induced myocardial infarction.

KEYWORDS: Urtica Dioica, Isoproterenol, oxidative stress, Antioxidant.
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Natural polysaccharides are well known to have a huge beneficial potential for health. The recovery of polysaccharides
from Moringa oleifera (M. oleifera), with high therapeutic efficacy and functional value has attracted great research
interest. Thus, the current study was performed to investigate the potential effects of polysaccharide obtained from M.
oleifera (MOP) in mitigating the neurotoxicity induced by the environmental pollutant bisphenol A (BPA). In our study,
bisphenol A (BPA) administered orally by gavage at a dose of 50 mg/kg in male wistar rats and Moringa oleifera (MO)
was applied by the same way at a dose of 100 mg/kg. Our results showed an increase in lipid peroxidation
evidenced by high levels of MDA in the cerebral and cerebellarof BPA-treated rats,

Our findings showed that concomitant MOP therapy prevented the brain injury as evidenced by significantly reduction
of the elevated MDA levels and the improvement of nonenzymatic antioxidant such as GSH and enzymatic antioxidants
such as CAT and GPx in the cerebral and cerebellarof BPA-treated rats. The protective effect of MOP in preventing
cerebral and cerebellar injury was further evident through the histopathological impairments induced by BPA as
manifested by degeneration of some neurons, lipid vacuolation with congestion in the brain and apoptosis and edema in
the Purkinje cell layer of the cerebellum in the rats treated with BPA. In conclusion, our data point out the
ethnopharmacological relevance and the neuroprotective potential of MOP against BPA induced cerebral and cerebellar
damage in adult rats by suppressing oxidative stress and reducing pathological injury of brain tissue.

Keywords: Bisphenol A, neurotoxicity,Rats, Polysaccharides of MO, Histopathological examination.
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TRAPPC9-RELATED NEURODEVELOPMENTAL DISABILITIES: IDENTIFICATION OF NOVEL
VARIANTS, 3D-MODELLING, AND MOLECULAR DOCKING STUDIES
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Abstract

Intellectual disabilities (ID) and autism spectrum disorders (ASD) have a variety of etiologies, including environmental
and genetic factors. Our study reports a psychiatric clinical investigation and a molecular analysis using whole exome
sequencing (WES) of two siblings with ID and ASD from a consanguineous family. Bioinformatic prediction and
molecular docking analysis were also carried out. The two patients were diagnosed with profound intellectual disability,
brain malformations such as cortical atrophy, acquired microcephaly, and autism level Ill. The neurological and
neuropsychiatric examination revealed that P2 was more severely affected than P1, as he was unable to walk, presented
with dysmorphic feature and exhibited self and hetero aggressive behaviors. The molecular investigations revealed a
novel TRAPPC9 biallelic nonsense mutation (¢.2920C>T, p.R974X) in the two siblings. The more severely affected
patient (P2) presented, along with the TRAPPC9 variant, a new missense mutation ¢.166C>T (p.R56C) in the MID2
gene at hemizygous state, while his sister P1 was merely a carrier. The 3D modelling and molecular docking analysis
revealed that ¢.166C>T variant could affect the ability of MID2 binding to Astrin, leading to dysregulation of
microtubule dynamics and causing morphological abnormalities in the brain. As our knowledge, the MID2 mutation
(p.R56C) is the first one to be detected in Tunisia and causing phenotypic variability between the siblings. We extend
the genetic and clinical spectrum of TRAPPC9 and MID2 mutations and highlights the possible concomitant presence
of X-linked as well as autosomal recessive inheritance to causing ID, microcephaly, and autism.

ORAL COM N°: 118.

MOLECULAR AND INSILICO INVESTIGATION OF ANOVEL ECHS1 GENE MUTATION
IN A CONSANGUINE FAMILY WITH SHORT-CHAIN ENOYL-COA HYDRATASE DEFCIENCY
AND MT-DNA DEPLETION: EFFECT ON TRIMER ASSEMBLY AND CATALYTIC ACTIVITY
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Abstract: Short-chain enoyl-CoA hydratase defciency (ECHS1D) is a rare congenital metabolic disorder that follows
an autosomal recessive inheritance pattern. It is caused by mutations in the ECHS1 gene, which encodes a
mitochondrial enzyme involved in the second step of mitochondrial B-oxidation of fatty acids. The main characteristics
of the disease are severe developmental delay, regression, seizures, neurodegeneration, high blood lactate, and a brain
MRI pattern consistent with Leigh syndrome. Here, we report three patients belonging to a consanguineous family who
presented with mitochondrial encephalomyopathy. Whole-exome sequencing revealed a new homozygous mutation
€.619G>A (p.Gly207Ser) at the last nucleotide position in exon 5 of the ECHS1 gene. Experimental analysis showed
that normal ECHS1 pre-mRNA splicing occurred in all patients compared to controls. Furthermore, three-dimensional
models of wild-type and mutant echsl proteins revealed changes in catalytic site interactions, conformational changes,
and intramolecular interactions, potentially disrupting echsl protein trimerization and afecting its function.
Additionally, the quantifcation of mtDNA copy number variation in blood leukocytes showed severe mtDNA depletion

in all probands.

KEYWORDS: Short-chain enoyl-CoA hydratase defciency - ECHS1 - mtDNA depletion
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A NOVEL HOMOZYGOUS FRAMESHIFT MUTATION IN PUS1 GENE IN CONSANGUINEOUS
FAMILY WITH MLASA1 SYNDROME
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Abstract: Congenital sideroblastic anemia is a rare genetic disorder caused by defects of heme biosynthesis and
mitochondrial energy production. This disease is characterized by anemia of varying severity and the presence of ring
sideroblasts in the bone marrow (abnormal erythroblasts with excessive iron accumulation in mitochondria). As
sideroblastic anemia was already recognized to occur in heterogeneous settings, the development of next-generation
sequencing technology led to a great advance in the comprehension of pathophysiologic and genetic features of CSA. In
this context, whole-exome sequencing was performed on a consanguineous family including two patients with anemia,
was initially diagnosed with Pearson syndrome. The results given by WES and Sanger sequencing led to identifying a
novel mutation ¢.579-580insT in PUSL gene. Several bioinformatic tools predict that this variation to be disease-
causing, causes great changes in pre-mRNA structure, and could be trigger NMD. Mutations in this gene were reported
in patients with MLASAL syndrome gene responsible. Therefore, these results have led to the diagnosis of myopathy-
lactic acidosis-sideroblastic anemia syndrome in the two sisters, which is the first description of this syndrome in
Tunisia.

KEYWORDS: Anemia, mitochondrial diseases, MLASAL syndrome, frameshift mutation, whole- exome sequencing
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GENETIC DIAGNOSIS OF TUNISIAN PATIENTS WITH LOW-GGT INTRAHEPATIC
CHOLESTASIS : IDENTIFICATION OF CAUSATIVE MUTATIONS IN ABCB11 AND ABCGS5, IN
SILICO INVESTIGATIONS AND GENOTYPE-PHENOTYPE CORRELATION ASSESSMENT
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Abstract: Progressive familial intrahepatic cholestasis (PFIC), a heterogeneous group of diseases with highly
overlapping symptoms, constitute the major cause behind hepatocellular cholestasis in infancy. In our study, six
unrelated Tunisian infants with PFIC suspicion were the subject of a panel-target sequencing followed by an exhaustive
in silico and modeling investigations. Results revealed five disease-causative variants including three missense ones
(p-Asp482Gly and p.GIn312His (ABCB11) p.Ala98Cys (ABCG5)), all predicting as pathogenic and two frameshift
(p.Tyr354* (ABCB11) and p.Arg446* (ABCG5)). Structural modelling showed that the p.GIn312His disrupts the
interaction pattern of the bile salt export pump as well as the flexibility of the second intracellular loop domain
harboring this residue. As for the p.Ala98Cys, it modulates both the interactions within the first nucleotide-binding
domain of the bile transporter and its accessibility. Two additional potentially modifier variants in cholestasis-
associated genes were retained based on their pathogenicity (p.Gly758Val in the ABCC2 gene) and functionality
(p.Asp19His in the ABCG8 gene). Molecular findings allowed a PFIC2 diagnosis in five patients and an unexpected
diagnosis of sisterolemia in one case. The assessment of clinical data in line of genetic findings supported the absence
of genotype/phenotype correlation. This observation suggest the implication of environmental and epigenetic factors as
well as modifier variants involved directly or indirectly in the bile composition, which could explain the cholestasis
phenotypic variability.

KEYWORDS: genotype—phenotype correlation, modifier variants, molecular diagnosis, PFIC, structural modeling,
therapeutic management
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ABCA12 GENE MUTATIONS: POTENTIAL MOLECULAR SIGNATURE OF
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Abstract:

Erythrokeratodermia variabilis (EKV) is a rare genodermatosis characterized by well-demarcated
erythematous patches and hyperkeratotic plaques. EKV is most often transmitted in an autosomal dominant
manner. Until recently, only connexins such as GJB3 (connexin 31), GJB4 (connexin 30.3) and occasionally
GJAL (connexin 43) were known to cause EKV. In recent years, other genes have been described as rare
causes of EKV, including the genes KDSR, KRT83 and TRPM4. Features of the EKV phenotype can also
appear with other genodermatoses, for example in Netherton syndrome, which hampers to establish the
correct diagnosis. However, in autosomal recessive congenital ichthyosis (ARCI) an EKV and Ichthyosis
lamellar circumflex (ILC) phenotypes have rarely been described.

Here we report on two Tunisian patients who clinically show a clear ILC phenotype, but in whom molecular
genetic analysis revealed novel biallelic mutations in ABCA12, which is why the patients were classified in
the ARCI group, using next generation sequencing approach. Later investigation of 6 EKV patients revealed
nine other mutations in ABCA12 gene, suggesting that ARCI should be considered as a differential diagnosis
in EKV.
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UNVEILING THE ECOLOGICAL IMPACT: EXPLORING THE INTERPLAY OF GEOGRAPHY,
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Abstract: The study investigated the impact of geographical habitat and soil types on the morphological aspects,
phytochemical composition, and enzyme activity of Erodium glaucophyllum. Various soil textures, including sandy
loam, clay, and sandy clay loam, were identified. The Gabes region revealed plants with the most extensive
morphological development, while optimal nutrient composition values were observed in both Gafsa and Gabes
regions. Mineral element analysis indicated higher levels of Mg and Ca in the Sidi Bouzid region, reaching 29.61 and
50.07 mg kg™, respectively. These variations were attributed to geographical location, altitude, average rainfall, and
plant physiological condition. Phenolic and flavonoid contents were highest in plants from the Gafsa region, measuring
187.47 mg GAE/g and 29.76 mg QE/qg, respectively. Antioxidant activity correlated with total phenol content, with the
Gafsa region exhibiting the lowest 1Cs, values for DPPH scavenging and FRAP assays. Overall, our findings highlight
the potential of Erodium glaucophyllum as a rich source of bioactive antioxidant compounds and as an alternative for
producing B-amylase, L-asparaginase, and lipoxygenase enzymes.

KEYWORDS: Erodium glaucophyllum, Morphological features, Phytochemical composition, Antioxidant potential,
Enzymatic activity.
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DEVELOPMENT AND EVALUATION OF A MULTIPLEX PCR ASSAY COUPLED TO LATERAL
FLOW DNA CHROMATOGRAPHY FOR ACCURATE DETECTION AND IDENTIFICATION OF
CUTANEOUS LEISHMANIA PARASITES
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Abstract: In Tunisia and endemic countries in Middle East (ME) and Africa (A), Cutaneous Leishmaniases (CL) are considered as the
most Neglected Tropical Diseases. CL are a group of diseases presenting a complex epidemiological situation, caused by three
Leishmania species (L. infantum, L. major, L. tropica). The development of a diagnostic tool is an urgent need that could facilitate
etiological diagnosis, surveillance and patient management. The aim of this study was to develop an innovative, sensitive and specific
molecular tool for simultaneous Leishmania species detection and identification using Multiplex PCR coupled to LF DNA
chromatography. For this purpose, comparative genomic analyses of Leishmania genomes were performed to select species-specific
targets. Twenty-four primer pairs were designed and assessed for their specificity to the 3 principal Leishmania species encountered in
Tunisia and ME & A regions. Species/group of species-specific primers aiming at 3 different targets in addition to a 4th target
corresponding to a human-DNA internal control were selected to set up a Multiplex PCR assay. The different primers were labelled
according to the C-PAS technology (TBA, Japan). The different forward-primers were tagged on their 5’end with different tags while
reverse-primers were biotinylated on their 5’end. On the LF strip, within 3min, the targeted DNA amplicons appear as blue test lines on
the strip through a streptavidin-Biotin interaction. The test was shown to consistently identify the studied Leishmania species and to
have an analytical sensitivity of detection of 0.01ng. The performances of the developed test were evaluated on 188 cutaneous samples
made during routine diagnosis at the Parasitology department of the Farhat Hached Hospital in comparison to Direct Examination
(DE), considered as the gold standard technique despite its low sensitivity, and PCR RFLP ITS1, a conventional test used for detection
and identification of Leishmania species. The Multiplex PCR-LF test showed a sensitivity of 92% (69/75) and a specificity of 95.6%
(108/113) of detection while PCR-RFLP ITS1 showed a sensitivity of 73.3% (55/75) and a specificity of 96,4% (109/113). Leishmania
species identification was performed by the two methods. Species identity was determined in 73 out of 74 positive samples for
Multiplex PCR-LF (98.6%), while it was the case of 54 out of 59 positive for PCR I1TS1 (91.5%). This study delivers a simple, specific
and sensitive molecular tool useful for accurate simultaneous detection and identification of Leishmania parasites in clinical samples.
KEYWORDS: Cutaneous Leishmaniases, Multiplex PCR assay, Lateral Flow DNA chromatography, Diagnosis, Leishmania
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Abstract: The Quercus L. species, belonging to the Fagaceae family, are of great importance in the Tunisian forest, covering a
significant part of the wooded areas, especially in the northwestern regions. They are known for their great medicinal, ecological and
economic characteristics worldwide. Historically, the acorns produced by these trees have served as a vital food source, mostly during
times of scarcity. In this study, the nutritional characteristics (protein, crude fat, crude fiber, ash, carbohydrate, mineral composition and
vitamin E) of the acorns produced by three Tunisian oak species, Quercus suber L. (QS), Q. canariensis Willd. (QC), and Q. ilex L.
(QI), were determined using standard procedures. The samples were collected in triplicate from two different locations for each
species. The crude fiber contents of the acorn’s kernel were similar among the three species, ranging from 2.2% for QS to 2.85% for
QI. However, acorn’s shell exhibited significantly higher crude fiber values (40.6%, 38% and 28.6% for QC, QI and QS, respectively).
In terms of protein content, QC and QS had the highest and similar values in the kernel, at 6.01% and 5.93%, respectively. The acorn's
shell of QS presented the greatest protein content (3.84%), compared to QC and QI. The fat content of the seeds varied from 4.19%
(QC) to 8.65% (QI) and was nearly absent in shell. The total ash content of both kernel and shell was lower in QI (1.8%, 1.6%) in
comparison to QS (2.5%, 2.2%) and QC (2.35%, 2.35%). The carbohydrate content ranged from 86.18% (QI) to 87.45% (QC) and
from 93.96% (QS) to 95.78% (QI) respectively of seeds and pericarp. Mineral analysis revealed that acorn shells are abundant in
essential minerals such as Ca, Fe, Na, Mn, and Mg compared to the seeds. Conversely, the seeds exhibited higher concentrations of P
(0.7 to 1 mg/g) and K (7.6 to 10.25 mg/g). The concentrations of Cu were similar among the three species and didn’t surpass 0.6
mg/100g. Acorn shells were a good source of vitamin E, particularly in QC (73.5 UI/Kg). The results of this study highlight the
nutrient-rich nature of oak acorns, indicating their suitability for utilization as alternative ingredients in food products or livestock feed.
KEYWORDS: acorn, Q. suber, Q. canariensis, Q. ilex, mineral composition, nutritional value
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ANTIOXIDANT AND ANTIAPOPTOTIC EFFECTS OF CATECHIN AGAINST FENPYROXIMATE-
INDUCED TOXICITY IN HCT116 CELL CULTURE
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The Fenpyroximate (FEN) is a widely used acaricide in agriculture. It is known for its hepatotoxic and nephrotoxic
effects. Catechin is a flavonoid mainly found in green tea. It possesses several health benefits, including
gastroprotective, cardioprotective, and antioxidative effects. The aim of this study is to test the preventive effect of
catechin against FEN-induced toxicity in HCT116 cells in culture.

Our results have shown that catechin prevents cell mortality caused by FEN. It reduces the levels of reactive oxygen
species (ROS) and malondialdehyde (MDA), and regulates the activities of superoxide dismutase (SOD) and catalase
(CAT) induced by FEN. Catechin decreases the levels of DNA damage caused by FEN. It exhibits anti-apoptotic
capacity by reducing the levels of apoptotic cells as revealed by acridine orange (AO) and bromide ethidium staining
(BET). Additionally, it reduces phosphatidylserine externalization and caspase-3 activity. Thus, catechin is found to be
anti-cytotoxic, anti-genotoxic, and anti-apoptotic.

Keywords : Catechin, Fenpyroximate, anti-oxidant, anti-cytotoxic, anti-genotoxic, anti-apoptotic.
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DEATH CAUSED BY BROMUCONAZOLE EXPOSURE
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Abstract : Despite the wide use of bromuconazole (BROMU) as an effective fungicide against several fungal
diseases, its use is accompanied by various toxic effects, especially on brain tissue. For this reason, prevention strategies
via natural molecules must be put in place. CIN is the main component of cinnamon essential oil and it is widely used
for medicinal purposes, as an anti-inflammatory and analgesic. The aim of this study is to test the protective effect of
cinnamaldehyde (CIN) against cell mortality, cell cycle arrest and apoptotic death caused by BROMU in SH-SY5Y
cells. Our study showed that CIN (10, 50 and 100 pM) inhibits cell death, cell cycle arrest, and DNA synthesis caused
by BROMU in a concentration-dependent manner. CIN inhibits BROMU-induced apoptosis, observed by annexin-
V/FITC-PI staining as well as measurement of mitochondrial membrane potential and caspase-3 activity. Our results
suggest a neuroprotective property of CIN against BROMU-induced apoptotic cells death.

KEYWORDS: Cinnamaldehyde, Bromuconazole, neuroprotection, cell cycle, anti-apoptotic property.
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MELANIN PRODUCTION AND MOLECULAR ANALYSIS OF TYROSINASES BY THE FUNGUS
STACHYBOTRYS MICROSPORA
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Abstract: Stachybotrys microspora is a cellulolytic fungus producing a wide variety of cellulolytic enzymes,
endoglucanases, and beta-glucosidases, that have been purified and studied at the biochemical level. This fungus is also
characterized by its production of black pigment on a solid PDA medium. We show here that it corresponds to melanin
whose production seems to be affected by pH and by the nitrogen source. Sequencing the complete genome of this
fungus revealed the existence of two tyrosinases. Tyrosinases are a common family of metalloenzymes that are present
in every aspect of life, involved in the synthesis of melanin, and play a crucial role in the pigmentation of many
organisms. We report the molecular analysis of the two predicted tyrosinases and other genes predicted involved as
building blocks for the manufacture of melanin.

KEYWORDS: Stachybotrys microspora, Melanin production, tyrosinases, molecular analysis
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Abstract :

Autism spectrum disorder (ASD) is a neurodevelopmental condition that causes disability in social interaction,
communication, and restrictive and repetitive behaviors. Common environmental factors like prenatal, perinatal, and/or
postnatal factors play a key role in ASD etiologies. Moreover, specific metabolic disorders can be associated with ASD.
We performed a retrospective case-control study in child psychiatry clinics, involving 51 children with ASD and 40
typical development controls (TDC). We found a correlation between children being breastfed for less than 6 months,
having fathers more than 40 years old at childbirth in ASD compared to TDC group. Our study also associated low
blood cholesterol and low erythrocyte magnesium levels with increased risk for ASD. Findings support the implication
of total cholesterol (TC) and erythrocyte magnesium level in defining autism outcome.

Keywords: Autism spectrum disorders, Environmental factors, father’s age, lipid profile, biomarkers
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WATER-SOLUBLE POLYSACCHARIDES FROM ALEPPO PINE BY-PRODUCTS: EXTRACTION,
STRUCTURAL CHARACTERIZATION, AND ANTIOXIDANT PROPERTIES

SOUMAYA ALIMI, RANIM KROUMI, ALI BOUGATEF AND ASSAAD SILA
Laboratoire d’amélioration des plantes et valorisation des agroressources, ENIS, Tunisie.
*Correspondance:Soumayaalimi98@gmail.com

Abstract:

Plant polysaccharides, which are essential biological macromolecules, have been attracted attention due to their various
biological functions. The water-soluble polysaccharides isolated from the Aleppo pine by-products were obtained by a
series of purification procedures, including hot water extraction, ethanol sedimentation, deproteinization, and dialysis.
Their chemical and physical characteristics were determined using X-ray diffraction (XRD), Fourier transform infrared
spectroscopy (FTIR) and Ultraviolet absorption (UV) spectrum. The complexities of the spectra reflected the
heterogeneity of these polysaccharides. Their antioxidant properties at different concentrations were also evaluated
using various in vitro antioxidant assays, including DPPH radical-scavenging capacity assay, reducing power, B-
carotene bleaching inhibition and ferrous chelating assays. Overall, the results suggested that Aleppo pine by-products
water-soluble polysaccharides are promising sources of natural antioxidants agents and could, therefore, be used as
alternative additives in food, pharmaceutical and cosmetic preparations.

Keywords: Aleppo pine by-products; water-soluble polysaccharides; structural characterization; antioxidant properties.

POSTER N° : 4.

GENETIC SUSCEPTIBILITY ANALYSIS OF COLORECTAL CANCER: A CASE-CONTROL STUDY
OF POLYMORPHISMS IN LONG NON-CODING RNA PRNCR1

NOUHA ALIMI!, REFKA ASSIDIY, SELIMA FERCHICHI*2, AND WAEL BAHIA!

1 Research Lab of clinical and molecular biology LR24ES15, Department of biochemistry, Faculty of pharmacy,
Monastir, Tunisia.

2| aboratory of Clinical Biochemistry, Farhat HACHED Hospital, Sousse, Tunisia

Abstract

Colorectal Cancer (CRC) represents a major global burden, being the second leading cause of death. CRC is
characterized by a multifactorial and poorly understood etiology, with various factors contributing to its pathogenesis,
including environmental, genetic, and epigenetic factors. In humans, Long Non-Coding RNAs (IncRNAs) are a
category of molecules that regulate the expression of over 60% of protein-coding genes. Changes in the genetic
sequences encoding INcRNAs can lead to different consequences; potentially contributing to CRC progression. The aim
of this study was to analyze the influence of three genetic variations associated with IncRNAs, involved in different
stages of colorectal carcinogenesis. We examined the variants rs1016343 C/T, rs1456315 A/G, and rs132552298 A/G,
all present in the PRNCR1 gene. The results revealed a positive association between the genetic variant rs132552298
AJG and the risk of developing CRC, accompanied by a protective effect preventing CRC formation and prolonging
patient survival. Similarly, the genetic variant rs1456315 A/G showed a strong correlation with CRC. In conclusion, our
study provides evidence of a significant association between genetic variations in IncRNAs and colorectal cancer risk
suggesting its potential utility as a genetic marker for CRC susceptibility

Keywords: Long Non-Coding RNA, CRC, PCR-RFLP, polymorphism, SNP
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DEVELOPMENT OF NOVEL MAGNETIC NANOPARTICLES MODIFIED WITH CARBOXYLIC
GROUPS FOR NUCLEOTIDE SEQUENCE IMMOBILIZATION AND TARGET DETECTION.

AZIZ AMINE, IKRAM CHAHRI, AND HASNA MOHAMMADI

Laboratory of Process Engineering & Environment, Faculty of Sciences and Technologies, Hassan 11 University of
Casablanca, P.O. Box 146, Mohammedia, Morocco.

Genosensors have emerged as valuable tools for detecting biomolecules across various sectors like agriculture,
environmental monitoring, and healthcare. Particularly, DNA genosensors are gaining prominence due to their
sensitivity, cost-effectiveness, and potential for miniaturization, making them ideal for detecting biomarkers such as
miRNAs, which are implicated in diseases like cancer.

The construction of DNA genosensors involve several key steps: preparing the immobilization platform, immobilizing
the probe, recognizing miRNAs through hybridization with the probe, and detecting the biological recognition. The
choice of immobilization platform is critical for biosensor development. miRNA-222, a promising target for early cancer
detection, was selected as model for this study.

A novel approach was employed for covalently immobilizing complementary miRNAs using carboxyl-modified
magnetic nanoparticles (MNPs), achieved through one-step sonication and activated with EDC. MNPs offer advantages
in handling and reactivity to external magnetic fields, enabling rapid responses. The recognition probe hybrids were
recognized using avidin- labeled alkaline phosphatase (ALP). The presence of the target was assessed through a
colorimetric assay using para-nitrophenylphosphate (PNPP), resulting in a measurable yellow color at 405 nm. The
colorimetric genosensor assay demonstrated a linear detection range from

0.1 nM to 25 nM miRNA-222, with a detection limit of 0.08 nM.

Keyswords : Immobilization platform, DNA biosensors, miRNAs, Colorimetric detection, magnetic nanoparticles.
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DERMASEPTIN-ANTIMICROBIAL PEPTIDE WITH ANTITUMOR ACTIVITIES FROM THE SKIN
SECRETION OF PHYLLOMEDUSA SAUVAGII, ANOVEL DISCOVERY

AFEF BRAIK®, SONIA AROUI*
Laboratory of Biochemistry, Research Unit: UR 12ES08 “Cell Signaling and Pathologies”,
Faculty of Medicine of Monastir, University of Monastir, 5019 Monastir, Tunisia

Abstract:

The rise of antibiotic-resistant bacteria is a serious threat to public health, leading to a demand for different
antimicrobial options. Dermaseptin S4, a group of peptides found in the skin secretion of Phyllomedusa sauvagii, has
shown strong effectiveness against various bacteria. This research focuses on studying three dermaseptin peptides'
antimicrobial abilities against resistant bacteria strains. Experiments were conducted to assess how well these peptides
could inhibit the growth of resistant bacteria. The results revealed that DS4(1-26) demonstrated significant
antimicrobial activity against several resistant bacteria, including MRSA, while causing minimal harm to red blood
cells. Additionally, all peptides showed strong antiproliferative effects against the RAW 246.7 cell line. These findings
suggest that dermaseptin peptides could be a valuable weapon in fighting against antibiotic-resistant bacteria. The stable
antibacterial properties of these peptides make them promising candidates for future antimicrobial and antibiofilm uses.
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PHYSICOCHEMICAL EXTRACTION AND CHARACTERIZATION OF HYDRO-ALKALINE
SOLUBLE POLYSACCHARIDES FROM TEKERMEST DATE PALM KERNEL CULTIVARS.
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Abstract

This work is aimed to study the physico-chemical properties of seeds of dates cultivars Tekermest. Evaluation the
biological activities of the polysaccharides after having carried out the analysis of the various water-soluble
polysaccharide fractions (PNDH) and alkali-soluble at 0.5M (PNDA 0.5) and 4M (PNDA 4). Results showed that The
mass Yields of the polysaccharide extracts are 1.03% for PNDH, 9.23% for PNDA 0.5 and 6.55% for PNDA 4. The
contents of total monosaccharides which represent the major constituents are 13.42% for PNDH, 0.91% for PNDA 0 .5,
and 2.34% for PNDAA4. The neutral oses are 12.62% for PNDH, 0.87% for PNDAO.5 and 0.65% for PNDAA4. Proteins
represent contents vary from between 7.65% and 68.51%. The results of the biological activities showed that; the
anticoagulant activity showed coagulation times of 34s for PNDA 0.5 and PNDH and 33s for PNDA4. The antioxidant
activities tested for the three extracts are 42.11%, 44.5%, 52.5% for the extracts PNDH, PNDAOQ.5, PNDA4
respectively, for a concentration of 100 pg/ml. The anti-inflammatory activity of the PNDA4 extract reaches a rate of
83.3% against 37.5% and 44.4% for the PNDH and PNDAO.5 extract, at the same concentration of 125 pg/ml. The
antibacterial test of the PNDH, PNDAOQ.5 and PNDA4 extracts have no effect on the bacterial strains Escherichia coli,
Staphylococcus aureus and Pseudomonas aeruginosa. The hemolysis inhibition effect is variable in all the extracts
which are 39.6% for PNDH, 42.5% for PNDAO0.5 and 0% for PNDAA4. For the bleaching of B-carotene, the extracts
gave a better result compared to the control of 73.4% for PNDA4 and 21.6%, 64.4 for the extracts PNDH, PNDAO.5
respectively. It appears from this study that the date seeds is endowed with a remarkable antioxidant power.

Keywords: polysaccharides, date seeds, Tekermest, valorization, biological activities.
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A NOVEL TRITICUM DURUM ANNEXIN 12 PROTEIN: EXPRESSION, PURIFICATION AND
BIOLOGICAL ACTIVITIES AGAINST LISTERIA MONOCYTOGENES GROWTH IN MEAT UNDER
REFRIGERATION

ANIS BEN HSOUNA", RANIA BEN SAAD* AND FAICAL BRINI**

!Biotechnology and Plant Improvement Laboratory, Centre of Biotechnology of Sfax (CBS)/University of Sfax, B.P
1177 3018, Sfax-Tunisia.

*Corresponding author: faical.brini@cbs.rnrt.tn

Background and aim: Annexins are multigene family of Ca*“dependent, phospholipid-binding proteins that are
usually conserved in divers’ plants, animals, and fungi but are absent from yeasts and prokaryotes. These proteins
contain generally four repeats of a 70 amino acid domain and additional functional domains, including Ca®*-binding
site, potential F-acting-binding motif, heme-binding domain, and ATP/GTP-binding domain. The present study was
undertaken to investigate the expression, purification and biological activities of a novel Triticum durum Annexin 12
protein (TdAnn12).

Methods: The antioxidant activities of TdAnn12 were determined according to the B-carotene bleaching assay, as well
as by DPPH radical scavenging activity. For antimicrobial activity, agar well diffusion method was used and the
minimum inhibitory concentrations (MICs) were determined.

Results: The findings indicated that the molecular weight of the purified TdAnn12 was estimated to 35 kDa. The
purified TdAnn12 protein displayed good antimicrobial activities against 9 tested pathogenic bacteria. The antioxidant
activities showed that TdAnn12 displayed an excellent DPPH scavenging ability with an I1Cg, 0f 8.33 pg/ml and a strong
Beta-carotene bleaching inhibition after 120 min of incubation with an 1Csy of 2 pg/ml. The cytotoxic effects of the
TdAnn 12 showed that HepG2 and MCF-7 were examined by MTT assay. The ICs, values were 250.35 and 400.25
pg/ml for HepG2 and MCF-7 cells, respectively. The inhibitory effects of this TdAnn12 was assessed in vivo against
Listeria monocytogenes, inoculated in minced beef meat with different concentrations of the purified TdAnn12 and
stored at 4°C for 21 days.

Conclusion: The TdAnn12 have potential application as active ingredients in food and pharmaceutical industry.

Keywords: TdAnn12 protein, Antimicrobial activity; Antioxidant, cytotoxicity, meat.
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EVALUATION OF THE METHANOLIC EXTRACTS OF TWO VARIETIES OF ARTICHOKE
(CYNARA SCOLYMUS L.)
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'Environment & Sustainable Development Laboratory, Department of Agricultural Sciences, University of Relizane,
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Abstract: The aim of this work was to study two varieties of artichoke (Cynara scolymus L.), the most widely
cultivated in the study area, namely “Oran white” and “Algiers violet”, in order to determine the phenolic compounds
contained in the crude methanol extract of three parts of the artichoke (receptacle, stem and bracts).

We carried out a methanol maceration of the extracts of three parts of the artichoke to quantify the chemical products
present in the artichokes. It emerged that methanol gave a better extraction yield for the receptacle part, with yields of
8,1% and 9,7% recorded.

The results of the quantitative polyphenol assay show that the receptacle and stem contain the highest levels of total
polyphenols (115,61 and 81,69 mg gallic acid equivalents (GAE). g™ dry weight (dw)) respectively, while the bracts
have the lowest levels at 44,04 mg (GAE). g (dw). Flavonoids are highest in the receptacles and stems respectively
(35,03 and 58,21 mg Quercetin equivalents. g (dw)), while bracts contain low levels (1,7 and 2,17 mg Quercetin
equivalents. g* (dw)). As for condensed tannins, the variety of violet Alger contains the highest level of condensed
tannins with an average of 31,87 mg catechin equivalents. g™ (dw) distributed over the three parts (receptacles, bracts
and stems) respectively: 55,31; 30,23 and 10,08 mg catechin equivalents. g™ (dw).

Depending on the type of variety, Oran white has a higher content of polyphenols and flavonoids in the receptacles,
while Algiers violet has the highest content of condensed tannins in the three parts of the plant.

Key words: Cynara scolymus L.; methanol maceration; total polyphenols; flavonoids; condensed tannins.
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ANALYSIS OF BACTERIAL COMMUNITY OF THE SPONTANOUS CACTUS PEAR WINE
FERMENTATION

BOUAZIZI SOUHIR, SAIDI RAFIKA, MOKTAR HAMDI

Laboratoire d’écologie et de Technologie Microbienne (LETMi-LB 05ES08) -Université de Carthage, INSAT- BP 676,
Centre urbain nord, Tunis 1080 Cedex

Mots clés: wine, Miseq sequencing, bacteria, Opuntia ficus indica, fermentation

Abstract: In alcoholic beverages, the complex microbial activities inside the anaerobic fermentation are determinant for
the production of metabolites that affect the overall organoleptic properties. Inoculated fermentations using selected
starter cultures of Saccharomyces is widely used, however, the contribution of endogenous and multitudinous bacteria,
naturally present in opuntia fruit spontaneous fermentations, generally provides sensorial complexity of beverages. In
the present study illumina Miseq sequencing platform was first employed to characterize bacterial diversity of wine
Opuntia fermentation. Secondly some acetic bacteria are isolated and characterized. The research results showed that
one dominated domain was detected in cactus pear fermented wine with 99% bacteria and 0.2% Archaea. Firmicutes
was the most abundant phylum in the analyzed samples with 77%. Cyanobacteria and Proteobacteria are respectively
the second and the third phylum observed. 08 families were visualized. This study might be helpful in achieving better
control and optimization of the cactus fruit fermentation and its biochemical composition.
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PHYTOCHEMICAL SCREENING AND EVALUATION OF THE ANTI-OXIDANT POWER OF A
PLANT WITH THERAPEUTIC VIRTUES (EUCALYPTUS SALUBRIS)

NOUHA FERJANI!, ANOUER FERIANI}, AND NIZAR TLILI?

1Laboratory of Biotechnology and Biomonitoring of the Environment and Oasis Ecosystems, University of Gafsa, 2112 Gafsa,
Tunisia.
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Abstract

Currently, research is oriented towards medicinal plants, which are considered a potential source of multiple
phytotherapeutics endowed with antioxidant activities. These substances prove to be the most effective weapon to deal
with oxidative stress and its harmful damage to the organs of living beings. It is within this framework that the present
study falls, which aims to study the possible antioxidant and corrective biological effects of a methanolic extract of a
medicinal plant, Eucalyptus salubris."

On the phytochemical level, the preliminary analyses of the extraxt showed its richness in secondary metabolites,
several of which were identified and quantified by LC-ESI-MS.

In vivo, our results have proven that triton X administered induces a disturbance of the oxidative status in the content of
TBARS. This state of oxidative stress leads, on the one hand, to changes in the structure of the hepatic plasma
biomarkers (ASAT,ALAT) and that of lipid parameters in plasma,namely total cholesterol (TG), triglycerides (TG),
HDL-C (high density lipoproteins), and LDL-C (low density lipoproteins).

The methanolic extract of E. salubris was effective, albeit to a lesser degree, in preventing the adverse effects induced
by triton X. The heyperlipedmic effect of E. salubris is probably attributed to the different constituents of this plant,
which have a strong ability to chelate and neutralize free radicals and protect the liver against axidative stress.

Key words: E. salubris; Triton X; liver; lipid; oxidative stress
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EFFETS CARDIOPROTECTEURS DU (E)-4-HYDROXY-N=-(1-(3-OX0O-3HBENZO[
FJCHROMENE-2-YL)ETHYLIDENE)BENZOHYDRAZIDE : UN NOUVEAU DERIVE
COUMARINIQUE SYNTHETIQUE CONTRE L'INFARCTUS DU MYOCARDE INDUIT PAR
L’ISOPROTERENOL

LAKHDAR GHAZOUANI, MARWA MANSOUR, ANOUAR FERIANI, KAIS MNAFGUI, NIZAR TLILI
Laboratoire de Biotechnologie et de Biosurveillance de I’Environnement et Ecosystémes Oasiens, Faculté des
Sciences de Gafsa

Résumé : La présente étude a été menée en vue d’évaluer ’effet de I’administration préalable et concomitante de (E)-4-
hydroxy-N = - (1-(3-o0x0-3H-benzo [flchroméne-2-yl) éthylidéne) benzohydrazide, un nouvel hydrazone de coumarine
synthétique (représenté ici par EK6), contre ’infarctus du myocarde provoqué par 1’isoprotérénol chez le rat. Nous
avons étudié les modifications biochimiques, de biomarqueurs cardiaques, électrocardiographiques et
histopathologiques aprés 1’administration d’EK6 ou d’acénocoumarol (Sintrom). Nous avons réparti aléatoirement des
animaux dans 4 groupes : témoin-véhicule (TV), isoprotérénol + Sintrom (ISO + Sin), isoprotérénol + EK6 (ISO +
EKO6) et isoprotérénol (ISO). Nous avons provoqué I’infarctus du myocarde par 1’administration d’ISO par voie sous-
cutanée a raison de 85 mg-kg—1-jour—1 avec un intervalle sans médicament de 24 h au aux jours 6 et 7. L’administration
d’ISO a mené a une hausse notable (p < 0,05) des taux sériques de biomarqueurs de lésions cardiaques comme la
troponine T, la déshydrogénase lactique, la créatine kinase-MB, I’alanine aminotransférase et [’aspartate
aminotransférase comparativement aux taux des témoins. Nous avons aussi observé des variations du profil lipidique,
avec une hausse marquée du cholestérol total et des triglycérides. En outre, I'ISO a entrainé des modifications
importantes du patron de 1’électrocardiogramme, y compris une nette élévation du segment ST, une diminution marquée
de ’amplitude de I’onde R et une augmentation notable de la fréquence cardiaque (16 %), ainsi que de I’histopathologie
du tissu cardiaque. L’administration préalable ou concomitante du nouvel

hydrazone de coumarine synthétique a permis de rétablir toutes les variations biochimiques, lipidiques, cardiaques et
histopathologiques provoquées par I’'ISO chez des rats présentant un infarctus du myocarde.

Mots-clés : infarctus du myocarde, cardioprotection, ECG, isoprotérénol, dérivé de la coumarine.
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MOLECULAR CHARACTERIZATION OF ALPHA AND BETA-GLOBIN GENE MUTATIONS IN
PATIENT WITH CHRONIC HEMOLYTIC ANEMIA.

MINIAR KALAI', HOUYEM OURAGINI, IMEN MOUMNI}, MARIEM CHEBBI!, DORRA CHAOUACHI,
IMEN BOUDRIGA!, INES SAFRA!, SAMIA MENIF!
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Abstract: Hemoglobinopathies are inherited disorders affecting globin chains. Genetic interactions of different
defective globin chains could render laboratory diagnostics in a routine setting difficult. Here, we report a three years
old Tunisian boy referred to our laboratory for investigation of chronic hemolytic anemia. A complete blood count
revealed a decrease in Hemoglobin (Hb), MCV (Mean Corpuscular Volume) and MCH (Mean Corpuscular
Hemoglobhin) values. Hb electrophoresis of family members showed, in addition to Hb A, Hb A2 and HbF, the presence
of three atypical fractions : HbA variant in zone D present on the patient’s and father’s profile, Hb A2 variant in zone
Z1 detected in all family members and an unknown peak in zone E observed only in the patient’s profile. Genetic
analysis revealed a double heterozygosity with codon 39 C/T in the HBB gene inherited from the mother and the codon
68 C/A in HBA2 gene corresponding to Hb G-Philadelphia inherited from the father. Therefore, the proband was
diagnosed as compound heterozygous p°-thalassemia/HbG-Philadelphia. This case illustrates the importance of family
investigation and molecular study to support the diagnosis of composite forms of hemoglobinopathies, particularly in
endemic regions.

KEYWORDS: chronic hemolytic anemia, hemoglobinopathies, molecular characterization
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ANTI-MELANOGENESIS EFFECT OF FERROCIPHENOL: IN VITRO, IN VIVO AND IN SILICO
STUDIES
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*Institut Parisien de Chimie Moléculaire, Sorbonne Université, UPMC, CNRS, UMR 8232, 4, Place Jussieu, 75005
Paris, France.

*Institut Supérieur de Biotechnologies de Sfax, Soukra Road km 4; BP. 261, 3000 Sfax, University of Sfax, Tunisia.

Abstract: Cutaneous hyperpigmentation disorders are associated with abnormal accumulation of melanin pigments,
which can be treated using depigmenting agents. In the present study, we investigated the effect of ferrociphenol (Fc-
diOH), an organometallic intermediate used for the synthesis of hydroxy-ferrocifen derivatives, which has previously
been shown as an inhibitor of Sepia tyrosinase activity, on the inhibition of melanogenesis in B16F10 melanoma cells.
Cell viability, melanin quantification and tyrosinase activity assay demonstrated that Fc-diOH treatment reduced the
amount of intracellular melanin and tyrosinase activity in B16F10 melanoma cells without significant cellular toxicity.
Furthermore, the biological activity of Fc-diOH against melanogenesis was confirmed in in vivo experiments using
zebrafish Danio rerio embryos. We found that Fc-diOH inhibited melanin production and tyrosinase activity of
zebrafish embryos without affecting embryonic development or viability. Furthermore, molecular docking analysis
demonstrates that the p-hydroxyphenyl groups of Fc-diOH make close contacts with the active site of tyrosinase
compared to arbutin and phenylthiourea. Therefore, these results strongly suggest that Fc-diOH decreases tyrosinase
activity, thereby negatively regulating melanogenesis in B16F10 cells and zebrafish embryos. Thus, Fc-diOH could be
used as a depigmentation agent for the treatment of various hyper-pigmentation disorders.

KEYWORDS: Ferrociphenol, tyrosinase inhibitor, melanogenesis, melanoma, Zebrafish, docking.
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HPLC-DAD ANALYSIS OF FLAVONOIDS COMPOUNDS AND ANTIOXIDANT PROPERTIES OF
TRIGONELLA FOENUM-GRAECUM SEEDS
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Abstract: Fenugreek (Trigonella foenum-graecum) had a great beneficial health effects; it has been used in traditional
medicine by many cultures. In this worck the Flavonoids composition of fenugreek crude seeds growing in algeria has
been investigated. The flavonoids extraction from fenugreek seeds was achieved with methanol through a Soxhlet
apparatus, then the flavonoid glycosides were characterized using HPLC-DAD-ESIMS analysis; The antioxidant
capacity of fenugreek seed was measured using DPPH, FRAP, ABTS and CUPRAC assays.

The obtained results allowed the detection of 27 flavonoid compounds were identified , including 22 flavones and 3
flavonols have been tentatively identified on the basis of their UV and MS spectra, and comparisons with standards
when available, as well as with literature data. The methanolic extract was found to contain high amounts of total
phenolics (154.68 + 1.50 ug GAE/mg E), flavonoids (37.69 + 0.73ug QE/mg E). The highest radical-scavenging ability
was recorded for the methanolic extract against DPPH (IC50 = 556.6 +9.87ug/mL), ABTS (IC50 = 593.62 + 9.35
ug/mL) The ME had the best reducing power according to the CUPRAC (A 0.5 =451.90 + 9.07 ug/mL).

KEYWORDS: Fenugreek; Trigonella foenum-graecum; HPLC-DAD-ESIMS; Flavonoid glycosides; Antioxidant
activity.
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SULFATED GLYCOSAMINOGLYCANS FROM TUNISIAN FISH HEAD: EXTRACTION,
STRUCTURAL STUDY AND ANTIOXIDANT PROPERTIES
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Abstract :

Glycosaminoglycans (GAGs) are a group of heteropolysaccharides, which include: chondroitin sulfates, dermatan
sulfates, heparan sulfates, heparin, keratan sulfates, and hyaluronic acid. GAGs are composed of negatively charged
polysaccharide chains. All GAGs, except for hyaluronic acid, have a sulfate group and form proteoglycans when
attached to the core proteins. The present study was undertaken to investigate the antioxidant activity of sulfated
glycosaminoglycans extracted from the Tunisian fish. Their chemical and physical characteristics were determined
using X-ray diffraction (XRD), Fourier transform infrared spectroscopy (FTIR) and Ultraviolet absorption (UV)
spectrum. The total sugars content was 70.08% and the value recorded for the sulfate content in GAGs was 4.43%. The
antioxidant activities of GAGs were evaluated using various in vitro antioxidant assays: 1,1-diphenyl-2-picrylhydrazyl
(DPPH) radical-scavenging activity, reducing power and ferrous chelating assys. Glycosaminoglycans from Tunisian
fish head exhibited good antioxidant activities. Overall, the results indicated that Tunisian fish head can be used to
generate high value-added products, thus offering a valuable source of bioactive sulfated glycosaminoglycans for
application in wide range of biotechnological applications.

Keywords: Fish head; sulfated glycosaminoglycans; structural study; antioxidant activity.

The corresponding author to Laboratoire d’Ethnobotanique et Substances Naturelles, Departement of biology, Ecole Normale
Supérieure de Kouba, B.P 92 Kouba, Algiers, Algeria; Email: m.khenifi@ens-lagh.dz
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EXTRACELLULAR POLYMERIC SUSTANCES FROM CYANOBACTERIA: PHISICOCHEMICAL
PROPERTIES AND BIOLOGICAL POTENTIAL

AMINA MAALEJ ', MALAK HAMROUNIE, NAJLA MHIRIE, & MOHAMED CHAMKHAL

1 Laboratory of Environmental Bioprocesses, Center of Biotechnology of Sfax, B.P 1177, Sfax 3018, Tunisia

Abstract: Recently, the potential uses of microalgae in industrial and biotechnological applications have received
increased attention, not only because of their biomass but also because of the existence of extracellular polymeric
substances (EPSs). These EPS are known for their antioxidant, antiviral, anti-inflammatory, antibacterial and antifungal
properties. The aim of this study is the extraction, physicochemical characterization and structural analysis of EPSs
extracted from different cultures of microalgae and cyanobacteria, and the study of their antioxidant activity and their
cytotoxic effect on mammalian cell lines. The morphological analyzes and molecular studies of the two isolated strains
allowed the identification of two different cyanobacteria. The results showed that the extracted EPSs are exopolymers
predominantly organically composed by high levels of carbohydrates, as well as protein and lipids with the presence of
sulfate groups. Moreover, the GC/MS analysis showed that the extracted EPSs present a very heterogeneous
composition. In addition, EPSs showed good antioxidant activity showing a maximum DPPH scavenging effect of
about 42.5% at a concentration of 1 mg/mL. The MTT assay showed that extracted EPSs are not cytotoxic on HEK-293
and B16 cell lines at concentrations below 200 pg/mL.

KEYWORDS: Extracellular Polymeric Substances, cyanobacteria, physicochemical characterization, structural
analysis, antioxidant activity, toxicity.

POSTER N° : 18.
CONVERSION DE LA BIOMASSE ISSUE DE POSIDONIA OCEANICA PAR UNE
SACCHARIFICATION ENZYMATIQUE PAR DES GLYCOSIDASES FONGIQUES

RAHMA MASMOUDI, NESRINE BEN YAHMED, ISSAM SMAALI

Université de Carthage INSAT, Laboratoire d’ingénierie des protéines et des molécules bioactives (LIP-MB 11ES24),
INSAT- BP 676, Centre urbain nord, Tunis 1080 Cedex

Mots clés : Posidonia Oceanica, bioraffinerie, purification, glycosidases, saccharification.

Abstract :

Le concept de bioraffinerie a connu un grand essor au cours de ces derniéres années. Il est défini comme étant la
conversion durable de biomasse en bioénergie et en produits biosourcés. Cette conversion est effectuée soit par voie
thermochimique qui implique la pyrolyse de la biomasse, soit par voie biochimique qui consiste a I’hydrolyse des
biopolyméres de la biomasse. L’hydrolyse enzymatique constitue une alternative attractive pour la transformation de la
biomasse lignocellulosique en sucres fermentescibles en biocarburants. Au cours de ce travail, la mise en place d’un
concept de bioraffinerie basée sur la Production locale de glycosidases fongiques pour la saccharification des feuilles
échouées de Posidonia Oceanica.

Dans une premiere étape la caractérisation des feuilles de posidonia oceanica a été effectuée. Leur teneur en cellulose
brute et de 22%, NDF 53%, ADF 38% et de ADL 13% cette composition est jugée acceptable pour effectuer une
bioconversion énergétique. Pour augmenter I’attractivité du procédé et lever le verrou du colt du traitement
enzymatique un champignon filamenteux isolé localement a été identifié et utiliser pour la production d’enzymes
hydrolytiques avec la posidonie comme source de carbone. Le séquencage de la région ITS ont permis la détermination
du genre en tant que Aspergillus sp. L’extrait enzymatique caractérisé par une activitt CMCase de 1’ordre de 225 U/ml
est appliqué a la saccharification de la biomasse de Posidonie préalablement traitée avec différents prétraitement
physicochimiques (hydrothermal, alcalin et acide).

Les résultats ont montré une efficacité nette du couplage de I’extrait enzymatique a un prétraitement alcalin a base de
NAOH a 4% avec un rendement de saccharification de90%. Afin de mieux caractériser I’activité endoglucanase, elle a
été partiellement purifiée par des techniques « low cost » en particulier I’ATPS avec un rendement qui peut atteindre
jusqu’a 66% et suivie d’une bach-chromatographie d’affinité avec un rendement de 23%.
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MITIGATION OF PESTICIDE NEPHROTOXICITY BY ROSMARINUS OFFICINALIS ESSENTIAL
OIL IN RATS

MESSAADIA AMIRA*, GUEDRI KAMILIA, BRIK HADJER, CHERGUI NOUR EL-YAKINE

Departement of Applied biology, Faculty of exact sciences and natural and life sciences, Chahid Cheikh Larbi Tebessi
University Tebessa —Algeria

*Corresponding author : messaadia.amira@univ-tebessa.dz

Abstract:

Pesticides, also known as phytosanitary products, have been utilized in agriculture to enhance crop yields by
safeguarding plants against various pests during their growth and storage. However, the extensive use of these chemical
substances in recent years has given rise to multiple ecological, environmental, and health issues. Their residues in
water and food may lead to metabolic, neurological, and hormonal disruptions. Our study aims to demonstrate the
nephrotoxicity of propineb and assess the efficacy of Rosmarinus officinalis essential oil in mitigating the metabolic
imbalance induced by propineb, a fungicide widely used in Algeria.

Twenty-eight Albino Wistar rats were divided into four groups of seven rats each. One group served as the control,
while the others underwent oral treatment with propineb (Pr) at a dosage of 200 mg/kg/day b.w. and/or 0.5 ml/kg of
Rosmarinus officinalis essential oil (REO) for 30 days.

Our results indicate that exposure to propineb led to disturbances in biochemical parameters, characterized by
hyperglycemia, a significant rise in renal blood markers, and a disruption of several antioxidant defense systems
(malondialdehyde MDA, reduced glutathione GSH, glutathione S-transferase GST) in the kidneys. However, the
administration of Rosmarinus officinalis essential oil notably contributed to the restoration of all measured parameters
in this study, with no significant difference compared to the control group.

These findings highlight the potent antioxidant and nephroprotective effects of rosemary against the oxidative stress
induced by propineb.

KEYWORDS: Pesticide, Rosmarinus officinalis, essential oil, oxydative stress

POSTER N° : 20.

NOVEL PHOSPHOLIPASE C WITH HIGH CATALYTIC ACTIVITY FROM A BACILLUS
STEAROTHERMOPHILUS STRAIN: AN IDEAL CHOICE FOR THE OIL DEGUMMING PROCESS
NAJEH KRAYEM', MONA ALONAZI?, ABIR BEN BACHA!

! Laboratoire de Biochimie et de Génie Enzymatique des Lipases, ENIS, Université de Sfax, Route de Soukra 3038,
Sfax BP 1173, Tunisia;

2 Department of Biochemistry, College of Science, King Saud University, P.O. Box 22452, Riyadh 11495, Saudi
Arabia;

Abstract: A novel thermoactive phosphatidylcholine-specific phospholipase C (PC-PLCBs) was identified from
Bacillus stearothermophilus isolated from a soil sample from an olive oil mill. Enhanced PLCBs production was
observed after 10 h of incubation at 55 °C in a culture medium containing 1 mM of Zn®* with an 8% inoculum size and
6 g/L glucose and 4/L yeast extract as the preferred carbon energy and nitrogen sources, respectively. PLCBs was
purified to homogeneity by heat treatment, ammonium sulfate fractionation, and anion exchange chromatography,
resulting in a purification factor of 17.6 with 39% recovery. Interestingly, this enzyme showed a high specific activity
of 8450 U/mg at pH 8-9 and 60 °C, using phosphatidylcholine PC as the substrate, in the presence of 9 mM sodium
deoxycholate and 0.4 mM Zn%*". Remarkable stability at acidic and alkali pH and up to 65 °C was also observed. PLCBs
displayed a substrate specificity order of phosphatidylcholine > phosphatidylethanolamine > phosphatidylserine >
sphingomyelin > phosphatidylinositol > cardiolipin and was classified as a PC-PLC. In contrast to phospholipases C
previously isolated from Bacillus strains, this PLCBs substrate specificity was correlated to its hemolytic and anti-
bacterial potential against erythrocytes and Gram-positive bacterial membranes, which are rich in glycerophospholipids
and cardiolipin. An evaluation of PLCBs soybean degumming process efficiency showed that the purified enzyme
reduced the phosphorus content to 35 mg/kg and increased the amount of diacylglycerols released, indicating its ability
to hydrolyze phospholipids in the crude soybean oil. Collectively, PLCBs could be considered as a potential catalyst for
efficient industrial oil degumming, advancing the edible oil industry by reducing the oil gum volume through
transforming non-hydratable phospholipids into their hydratable forms, as well as through generating diacylglycerols,
which are miscible with triacylglycerols, thereby reducing losses.

KEYWORDS: Bacillus stearothermophilus; phospholipase C; purification; characterization; oil degumming.
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THE ASSESSMENT OF THE GENETIC DIVERSITY IN TUNISIAN CORK OAK POPULATIONS BY
USING CDDP MOLECULAR MARKERS

ASMA ELHABASSI*, HIBA LOUATIY, HELA SAKKA?

! Laboratoire de Génétique Moléculaire, Immunologie et Biotechnologie. Faculté des Sciences de Tunis, Université de Tunis El
Manar, 2092 El Manar, Tunis, Tunisie.

2 Faculté des Sciences de Bizerte, 7021 Zarzouna, Tunisie

*: e-mail: hela.sakka@fsb.ucar.tn

The forests of the Mediterranean countries, particularly in Tunisia contain a rich genetic reservoir of flora adapted to their eco-
geographical conditions. Among these species, the cork oak (Quercus suber L.) plays a pivotal ecological role in Tunisia's diverse
landscape. As a native species, it contributes to the maintenance of ecosystem stability and resilience by providing crucial habitat and
food sources for various wildlife species. Additionally, cork oak forests act as natural carbon sinks, aiding in climate regulation and
mitigating the effects of climate change. Beyond its ecological signifcance, the cork oak holds substantial socio-economic importance
in Tunisia. The cork harvested from these trees is a valuable natural resource, supporting a thriving cork industry that provides
employment opportunities for local communities. However, this species is deserving a significant conservation effort due to the
threats it faces from both environmental and genetic factors. In this purpose, a study was conducted on Tunisian cork oak populations
using CDDP markers, which analyze polymorphisms in conserved DNA regions. Utilizing CDDP primers resulted in the detection of
193 polymorphic amplicons, achieving an impressive polymorphism rate (PBP = 100%). The average Resolving Power (Rp) and
Polymorphism Information Content (PIC) obtained highlighting the effectiveness of the primers and the efficacity of the CDDP
technique in revealing polymorphisms. Analysis of Molecular Variance (AMOVA) indicated that genetic diversity occurred within
and between the studied populations. Additional metrics such as the Nei diversity index, Shannon index, genetic differentiation
coefficient, and gene flow index corroborated these findings, underlining significant divergence among populations. The Neighbor-
Joining (NJ) tree illustrated the existence of genetic structure among the studied populations and the topology of dendrogram depends
on their geographic origin. Phytochemical markers constitute an other alternative method used to more investigated this result.

Keywords : Quercus suber L., genetic variability, CDDP, phytochemical markers, genetic relationships

POSTER N° : 22.
B-PHYCOERYTHRIN OF PORPHYRIDIUM CRUENTUM: A KEY ACTIVE COMPONENT FOR
BIODEGRADABLE FILM PRODUCTION

LATIFA TOUNSIY, HAJER BEN HLIMAL ONS HENTATIL, PHILIPPE MICHAUD?Z, SLIM ABDELKAFI1
1 | aboratoire de Génie Enzymatique et Microbiologie, “Equipe de Biotechnologie des Algues, Ecole Nationale d’Ingénieurs

de Sfax, Université de Sfax, 3038, Sfax, Tunisia.

2 Université Clermont Auvergne, Clermont Auvergne INP, CNRS, Institut Pascal, F-63000, Clermont-Ferrand, France.

Abstract: This study developed films by combining gelatin-sodium alginate with aqueous B-phycoerythrin extract
derived from Porphyridium cruentum UTEX 161 at concentrations of 45, 67.5, and 90 pg/mL. To start, a Box-Behnken
design including a total of 15 experiments was used to optimize B-phycoerythrin production conditions, focusing on
the culture medium's composition, prior to assessing its antioxidant properties. Following optimization, the process
yielded a maximum B-phycoerythrin concentration of 4.16 + 0.24% (w/w) with an F/2

culture medium containing 17 g/L NaCl, 2.6 g/L MgCl2-6H20, and 0 g/L KH2PO4. Interestingly, the use of the

optimized conditions led to a roughly twofold improvement in B-phycoerythrin accumulation compared to the
standard conditions (70 mg/L KH2PO4, 27 g/L NaCl, and 5.6 g/L MgCI2-:6H20). Thus, Porphyridium cruentum

demonstrated the ability to adjust its B-phycoerythrin content in response to various nutritional factors. The
B-phycoerythrin extract demonstrated antibacterial activity against four tested bacteria (Listeria moncytogenes

ATCC 19117, Salmonella enterica ATCC 14028, Staphylococcus aureus ATCC 6538 and Escherichia coli ATCC

8739) and antioxidant properties. The antioxidant properties of B-phycoerythrin extract were evidenced in vitro by
their DPPH radical scavenging capacity, inhibition of ABTS radicals, and considerable reducing power. Adding B-
phycoerythrin resulted in a significant increase in the water swelling index and solubility, along with a noticeable reduction
in moisture content. Moreover, incorporating B-phycoerythrin extract into gelatin and sodium alginate films resulted
in improved L* a* and AE* values. According to X-ray diffraction analysis, adding B-phycoerythrin
extract positively affected the crystallinity of the developed films. Films that included

B-phycoerythrin extract showed a homogeneous structure with a slightly rough surface. These new films displayed

full biodegradability after 10 days of burial in soil as well as promising antioxidant potential. This investigation
indicates that gelatin-sodium alginate films with B-phycoerythrin from Porphyridium cruentum UTEX 161 might be a
promising colored functional packaging option for food products.

KEYWORDS: Bioactive films, B-phycoerythrin, Porphyridium cruentum, Antioxidative potential, Biodegradability.
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CHEMICAL COMPOSITION, AND ANTIOXIDANT ACTIVITY, OF ETHYL ACETATE OF AN
ALGERIAN LAMIACEAE SPECIES.
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! Laboratoire de Chimie et Chimie de I'Environnement (LCCE), Département de Chimie, Faculté des Sciences de la
Matiére, Université de Batna-1, Batna, Algérie

® Department of Food Engineering, Faculty of Chemical and Metallurgical Engineering, Istanbul Technical University,
Maslak, TR-34469 Istanbul, Turkey

Correspondance: zaabat.nabila@ umc.edu.dz

Abstract: The Lamiaceae is a large family, The Lamiaceae family is a prominent and widespread group in the plant
kingdom, notable for its economic significance in producing essential oils and its various applications in perfumery,
phytotherapy, aromatherapy, and the food industry.. The objective of this study is to investigate the chemical
composition of the main chemical groups, and its antioxidant effect of ethyl acetate extract from an Algerian species of
lamiaceae

Polyphenols and flavonoids were determined spectrophotometrically using the Folin-Ciocalteu and AICI3 methods
respectively. The antioxidant power of the extract was assessed in vitro by two methods: DPPH (2, 2-diphenyl-I-
picrylhy-drazyl) and CUPRAC (Cupric ion Reducing Antioxidant Capacity).

The results showed that TFC and TPC of ethyl acetate extract was represent a significant source of phenolic
compounds and flavonoids with values (62.70 mg of gallic acid equivalent / g extract) and (275.72 mg of quercetin
equivalent /g extract) respectively. Furthermore, the chemical composition of the AcOEt extract was analyzed using
High-Performance Liquid Chromatography HPLC, revealing the presence of Chlorogenic acid, caffeic acid, Rosmarinic
acid , and naringenin .

The study of the antioxidant activity revealed that extract has a higher inhibition for DPPH and CUPRAC (228.69 mg
TE/g extract, 434.35 mg TE/g extract respectively) . A positive correlation was noted between the TFC, TPC and
antioxidant activity in both assays.

These results suggest that this species is rich in antioxidant compounds, flavonoids, and polyphenols, which may
contribute to its potential therapeutic benefit

KEYWORDS: Lamiaceae, antioxidant activity, flavonoids, polyphenols, HPLC
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FACTEURS DE VARIATION DU COMPTAGE DES CELLULES SOMATIQUES CHEZ LES VACHES
LAITIERES EN TUNISIE

M. ATIGUI', M.A. FERCHICHI?, M. BRAHMI*® C. CHAOUECH-AOUN B. JEMMALI’ M.
HAMMADI"®

! Institut des Régions Arides, Laboratoire d’Elevage et de Faune Sauvage, 4119 Médenine, Tunisie.

2 Université de Carthage, Ecole Supérieure d’Agriculture de Mateur, 7030 Mateur, Bizerte, Tunisie.

% Université de Sousse, Institut Supérieur Agronomique de Chott Mariem, Chott Mariem, 4042 Sousse, Tunisie.

* Université de Gabés, Faculté des sciences de Gabés, Cité Erriadh, 6072 Gabgs, Tunisie.

® Ecole doctorale Science, ingénierie et société, Université de Gabeés, Cité Erriadh, 6072 Gabés, Tunisie.

Abstract: Ce travail vise étudier les facteurs de variation du comptage des cellules somatiques (CCS) dans le lait,
I’impact de numération cellulaire sur la production laitiere et la santé mammaire des vaches laitiéres dans la région de
Mateur. Les données de 9423 controles laitiers de 847 vaches de race Holstein ont subit une analyse statistique par le
logiciels SAS (9.2). Pour une meilleur distribution des données, les scores des cellules somatiques (SCS) ont été
calculés selon la formule SCS=log2 (CCS/100 000) +3. La moyenne de SCS des animaux suivis est de 3,3 £ 0,7 et celle
du comptage cellulaire est de 676,8 £1562,3 x 103 cell/ml. Les résultats obtenus ont montré que le stade de lactation, la
parité, le mois de contrdle, ’année de contrdle, la saison de vélage et I’interaction saison de contrdle*année de contrdle,
affectent significativement (P>0,05) le SCS. Ces facteurs n’expliquent que 11,79% de la variabilit¢ du SCS. La
régression linéaire des quantités de lait, de protéines, de maticre grasse et d’urée produites sur les SCS montre qu’une
augmentation du SCS se traduit par la diminution des quantités de lait produit et du taux d’urée et I’augmentation de
taux protéiques et butyreux. Les résultats obtenus ont aussi mis en évidence que 54,45% des vaches suivies ont un taux
cellulaire moyen >200 000 cell/ml, seuil européen au-dela duquel une mamelle est considérée infectée et que la
fréquence des infections intra-mammaire est prédominante pendant le premier stade de lactation (<100j). Il a noté que
17,28 % des vaches contr6lées montrent une perte de 16% de la quantité du lait par lactation, soit environ 398 kg de lait
/ vache / lactation.

Mots clés : SCS, Santé mammaire, Qualité du lait, Vache laitiére.
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BISPHENOL A INDUCED PCOS PATHOGENESIS AND CLEOME ARABICA L. (CA) EXTRACT
ALLEVIATION IN FEMALE WISTAR RATS.
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Abstract

The purpose of this study was to assess the impact of chronic inflammation on the physiology and structure of ovarian.
After, exploration of the antioxidant capacity of the Cleome fruit aqueous extract, the anti-inflammatory potential of this
extract was also evaluated. Results showed that CA exhibited a strong antioxidant activity to scavenge the O~ radicals.
Pharmacokinetic properties were also explored, reflecting a physiological dynamic of all active molecules, opposing the
cytotoxicity target of the bisphenol A molecule. In vivo study, bisphenol A induced several hematological changes,
plasma inflammation and ovarian histological lesions, reflecting polycystic ovary syndrome (PCOS). However, co-
administration of CA extract significantly improved ovarian histological integrity and attenuated disturbances in
hematological parameters (WBC, LYM, RBC, and HGB), inflammatory cytokines (IL-1, IL-6, TNF-a) and C-reactive
protein. Our research provides pharmacological support for the use of the Cleome plant in the treatment of
inflammatory diseases generally associated with female infertility.

Keywords: Cleome arabica L.; antioxidant activity; Drug-likeness; Pharmacokinetics; chronic inflammation.
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EXPOSURE TO POLYETHELENE LEADS TO DEFECTIVE TESTICULAR FUNCTION IN MALE
WISTAR RAT
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Abstract.

In recent decades, global environmental degradation and widespread pollution have represented a large-scale production
of plastics; microplastics are ubiquitous environmental contaminants leading to unavoidable human exposure. Due to
their physicochemical properties, they can have potentially negative effects on the environment as well as on animal
and human health. Humans can be exposed to MPs by ingestion, inhalation and skin contact.

In this work, we study the evidence of potential negative effects of microplastics (polyethylene: PE) in the human body,
focusing on exposure and toxicity pathways. Male Wistar rats were exposed to an increased concentration of PE-MPs
which are administered by oral gavage once a day. The wistar rats were treated for 15 days. PE toxicity was evaluated
in vivo and in vitro experiments. The harmful effect of PE-MPs on testicular development and reproductive function
was evaluated through testicles histology and sperm parameters analysis (Epididymal sperm count, mobility, viability,
morphology). Our results revealed that exposure to PE-MP induced a developmental disorder of the testicles and a
dysfunction of spermatogenesis. Oral treatment caused a testicular alteration evidenced by histological and
biomolecular alterations, such as the accumulation of MP in the seminiferous tubules, and reduced sperm quality,
decreased sperm viability and concentration, increased sperm malformation. A hematoxylin and eosin (H&E) stain
showed disorganized spermatogonia.

The imbalance of the testicular spermatogenic microenvironment is the main mechanism of the disorder of testicular
development and abnormal spermatogenesis caused by PE-MP. These results may provide new data on the risk to
men's reproductive health that may be caused by MP.

Keywords: Microplastic, Polyethylene, fertility, male, testicular function
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EVIDENCE OF MIGRATORY PROTANDRY OF GOLDEN ORIOLES (ORIOLUS ORIOLUS) IN A
SPRING STOPOVER SITE IN SOUTHERN TUNISIA

FATMA BELANI"", ABDESSALEM HAMMOUDA' & SLAHEDDINE SELMI*
'LR “Ecology and Environment” (LR24ES17), Faculté des Sciences de Gabés
*Email: fatmabelani0@gmail.com

Abstract: In migratory birds, males often arrive at breeding grounds earlier than females. This migratory protandry
could also be expected to occur in migratory stopover sites, but empirical evidence are lacking. In this work we
investigated this hypothesis by using data on the stopover of the Golden oriole (Oriolus oriolus), a common trans-
Saharan palearctic passerine, in a southern Tunisian oasis during spring migration. Birds were captured daily by mist
nets throughout the migratory passage period (April-May 2020) and their morphometric measurements were recorded.
In total, we captured 76 birds including 37 females and 39 males. There was a significant difference in the capture date
between sexes, as males were earlier than females. When comparing the morphometric traits between the two sexes, we
found that males were characterized by larger wings compared to similar-sized females. This morphometric difference
may explain the observed migratory protandry, as larger wings may allow males to cross the Sahara and reach stopover
sites faster than females.

Key words: oasis, Oriolus oriolus, migration, phenology, protandry
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BLACKBIRD (TURDUS MERULA)
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Abstract;

The selection of a safe and propitious nesting site is an important determinant of reproductive success in tree-nesting
birds. Besides effects on safety and predation risks, nest location should be selected to create suitable climatic
conditions (especially temperature) for egg incubation and chick rearing. However, nest location is determined by three
essential parameters: orientation, height and distance to tree edge. Here we investigated the importance of these
parameters in shaping nest temperature using the Common Blackbirds (Turdus merula) breeding in a southern Tunisian
oasis habitat as a study model. During the breeding season of 2023, we monitored 67

Common Blackbird nests, recording nest orientation (deviation from the North), height and distance to the edge of the
nest tree, and registering the internal and ambient temperatures (°C). Nest temperature was positively correlated with
ambient temperature. After correcting for this relationship, nest temperature was negatively related to distance to tree
edge, while neither nest height nor orientation had significant effects. Nests placed inside the canopy showed
temperature levels below those expected by the fluctuations of the ambient temperature. This result suggests that
selection of nest location provides a behavioral mechanism by which Common Blackbird parents can protect their
offspring from extreme environmental temperatures. Overall, our work highlights the Common Blackbird parents
modulate temperatures at nests not only through incubation effort but also via nest-site selection.

Keywords: Common Blackbird, nest, temperature, oasis.
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Abstract: Our study focuses on the phenotypic characterization of rabbits by analyzing qualitative traits across three
distinct geographical and climatic zones: Mostaganem (coastal), Médéa (mountainous), and Djelfa (steppic). We
conducted our research on a total of 317 subjects. The qualitative trait under investigation is coat color, classified
according to the criteria outlined by Arnold et al. (2005). Our qualitative analysis revealed a significant phenotypic
diversity within the local rabbit population, with the presence of 14 distinct pigmentation patterns. Notably, certain
phenotypes exhibited dominance, particularly the black and white spotted pattern (18.58%), the wild agouti pattern
(17.68%), and the fawn agouti pigmentation pattern (13.89%). These three patterns collectively accounted for 50.15%
of the population under study. Notably, no albino traits were observed. To further enhance our understanding, future
research endeavors should focus on the genetic characterization of rabbits within the local Algerian population.
Ultimately, this will facilitate the development of rabbit breeds better suited to Algerian environmental conditions.

KEYWORDS: Rabbit, phenotype, local population, qualitative trait.
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MULTIPLE VS. SINGLE PREDATOR EFFECTS: DIFFERING EXPERIMENTAL RESPONSES BY
THE SPOTTED FRINGE-FINGERED LIZARD (ACANTHODACTYLUS MACULATUS) FACING
AERIAL AND TERRESTRIAL PREDATORS

OUMAYMA CHHOUMIY, MARIA A. EIFLER?, MAKENNA M. ORTON?®, DOUGLAS A. EIFLER?
SLAHEDDINE SELMI*

'Ecology & Environment Laboratory (LR24ES17), Faculty of Sciences of Gabés

%Erell Institute, 2808 Meadow Dr., Lawrence, KS 66047, USA

*Department of Ecology and Evolutionary Biology, University of Kansas, Lawrence, Kansas 66045, USA

“Email: chhoumioumayma@gmail.com

Abstract

To survive, prey should assess the level of predation threat and adjust their anti-predator strategy accordingly. We tested
this hypothesis by investigating the escape behavior of spotted fringe-fingered lizards (Acanthodactylus maculatus)
approached by a person (i.e. terrestrial predator), with or without a raptor model (i.e. aerial predator), and recording data
on escape agility. We predicted that lizards subjected solely to the terrestrial predator would be more agile, whereas
lizards exposed to both predators would opt for immobility to be less detectable. Our expectations were supported for
males, but not females. Males exposed simultaneously to an aerial and a terrestrial predator tolerated a closer approach
of the terrestrial predator, while males only exposed to a terrestrial predator showed a more agile response, by running
away early and fast. Females tended to rely on the immobility strategy more than males most likely because they were
slower. In sum, our results highlight the flexibility of lizard anti-predatory behaviors. Lizards adjusted their escape
strategy to the type of predator and intensity of the threat encountered.

Keywords: antipredatory, escape agility, lacertid, multiple predation threats, sex differences.
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THE TOXIC EFFECTS OF “VERTIN ABAMECTIN” ON BEHAVIOR AND HEPATIC
TRANSMINASES IN WISTAR RATS

CHOUBA IBTISSEM', HAMRI AHLEM*
* Laboratory of Applied Neuro-Endocrinology, Badji Mokhtar University, Annaba, Algeria.

Abstract:

Insecticides play an important role in protecting agricultural crops from intrusive insects, but they pose a threat to
human health due to their toxic effect. Exposure to pesticides can alter brain activity and lead to behavioral disorders as
well as permanent changes that can lead to death by poisoning. the study that we have done focuses on the toxicological
impact of abamectin (ABM) on health, the experiment was carried out on rats of the wistar strain, these were separated
into 3 batches 1 control and two treated who underwent a medium dose (0.25 ml) and a high dose (0.5 ml) successively
by gastric gavage twice within experimentation. Our results showed a weight loss with a decrease in body weight and
relative liver weight accompanied by a significant disturbance of biochemical parameters (TGO/TGP) as well as
abamectin-induced neurological disorders observed in neurobehavioral tests: open field OF.

KEYWORDS: neurotoxicity, behavior, abamectin, rats, anxiety
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STUDY OF EGG SUBSTITUTION IN MUFFIN FORMULATION: A MIXTURE DESIGN APPROACH
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Abstract

In recent years, current food consumption trends have shifted towards the search for alternatives to food products based
on eggs, milk, gluten and meat. For this reason, combined with an increase in the proportion of people choosing to
follow a vegan diet, great efforts are being made to develop new foods suitable for consumers who choose not to
consume animals’ protein for cultural, traditional, religious and food safety reasons. Plant proteins are of great interest
in the food industry not only for their contribution to the nutritional value of foods by providing amino acids essential
for the growth and maintenance of humans, but also for the various functional roles they play in food systems. Proteins
are characterized by several properties, notably hydrodynamic, such as viscosity, gelation and coagulation, as well as by
bioactive properties linked to their biological activities (enzyme, hormone, antioxidant and antihypertensive). Proteins
could also be used for their functional properties such as solubility, wettability, binding of fats and flavors, and
improved encapsulation. Proteins are surface active and can therefore stabilize interfaces, for example in emulsions or
foams, due to their amphiphilic character and their ability to quickly reach the interface and stabilize systems.

Following this state of the art, previous studies have focused on using plant proteins as a substitute for animal proteins
and studying their effects on the nutritional and organoleptic qualities of final products such as cakes and muffins...

In this context, this study was conducted for the partial substitution of egg by vegetable proteins in combination with
the monoglyceride gel in the muffin. First, a physicochemical and techno functional characterization of the egg and
Ecochef (mixture of vegetable proteins) was carried out. For the partial substitution of the egg, a mixing plan was made
based on 3 variables (egg: X1, water and Ecochef: X2, and mono and di-glyceride gel: X3) with percentage substitution
ranging from 3% to 53% (12 experiments). Based on the firmness and height responses, three optima are made F
(53,54%), H (41,71%) and FH (42,50%) and compared to the control. A significant difference for the physico chemical
properties was observed. A study of stability during storage shows that the optima have better firmness which does not
exceed 2.6 N for F and a height superior to that of the control. Additionally, sensory analysis showed that all Ecochef
and Gilko-based formulations are more appreciated than the control.

POSTER N° : 33.

SPATIAL OCCUPATION OF THE WILD BOAR “ SUS SCROFA ALGIRUS ” IN THE OASIS OF
SOUTHERN TUNISIA: THE CONTINENTAL OASIS OF KEBILI AND THE COASTAL OASIS OF
GABES.

GHANDRI A. ' CHAMMEM M. *
1 Livestock and Wildlife Laboratory, IRA-Médenine, Médenine, Tunisia. Email: ( ghandriaida58@gmail.com )

The wild boar " Sus scrofa algirus " is an invasive species which has a significant invasive potential allowing it to
colonize the agroecosystems of southern Tunisia. In fact, these agroecosystems contain sites with high tranquility-
refuge value (refuge zones) which are very attractive for this Suidae thanks to the very dense vegetation (reed beds on
the outskirts of the oases and the border areas of the wadis and chotts) and the almost impenetrability for man. When
this species is present in abundance, it could cause severe ecological and socio-economic damage.

The present work aims to analyze the spatial distribution of this species in the oases of southern Tunisia, namely the
coastal oases of Gabés and the continental oases of Kébili using GLMMs (generalized linear mixed models) . In
particular, it aims to evaluate the influence of certain landscape factors and vegetation on the occurrence of this harmful
species.

Our results suggest that the spatial occupancy of wild boar in Tunisian oases essentially depends on proximity to the
nearest roads as a repelling factor as well as irrigation, the proportion of cereal cultivation and proximity to areas of
refuge as attractive factors.

Keywords : Sus scrofa algirus , oasis, occurrence, GLMM, southern Tunisian oasis
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PROTECTIVE EFFECTS OF BEE VENOM AGAINST STRESS INDUCED BY CADMIUM

GHODBANE S, HEZZI R, AMMARI M, BENRHOUMA K, ABDELMELEK H, SAKY M
Laboratory of Integrative Physiology Faculty of Sciences of Bizerte, University of Carthage, Jarzouna, Tunisia

Abstract: The objective of this study is to evaluate the effects of bee venom Apis mellifera in alleviating hepatorenal
toxicity, anxiety behavior and oxidative stress induced following exposure of rats to cadmium.

In this context, the rats were divided into 4 groups, they received a treatment of cadmium (40mg / L in drinking water)
and bee venom (0.02mg / 0.05ml in 9 %o NaCl by subcutaneous injection) every day for 14 successive days. We
evaluated the effect of the cadmium and venom treatment on the growth of rats, hepatorenal function, the anxious
behavior of the rats (the raised cross maze and open field tests), and finally the dosages of the parameters of the
oxidative stress.

The results obtained show an increase in weight gain in the group treated with the venom alone compared to the group
poisoned by cadmium. In addition, we observed a decrease in plasma levels of ASAT, ALT, urea and creatinine in the
group co-treated with venom and cadmium compared to the group exposed to cadmium alone, this which suggests a
correction of the disturbances induced by cadmium poisoning.

The evaluation of emotional behavior shows a reduction in anxious behavior in rats co-treated with venom and
cadmium, namely a decrease in the time spent in closed arms, in the time of immobility in addition to an increase in the
time of mobility and time spent with open arms compared to the group exposed to cadmium alone.

The antioxidant status was also estimated by measuring the levels of MDA, SOD and CAT. Our results show an
increase in the level of MDA and decrease in antioxidant enzymes activities in the group exposed to cadmium; on the
other hand, co-treatment with the venom maintains a balanced state of the balance of pro-oxidant species and
antioxidant defense systems.

KEYWORDS: bee venom, cadmium, behavior, biochemical parameters, oxidative stress, rats
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REPELLENT EFFECTS OF LANTANA CAMARA (VERBENACEAE) ON FRUIT FLY LARVAE
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CHAHRAZED", ADJAMI YASMINE', AND OUAKID MOHAMED LAID".

Ecobilogy of marine and coastal environments (EMMAL), Department of Biology, Faculty of Science, University of
Badji Mokhtar-Annaba, Algeria.

2 Laboratory DEDSPAZA, Department of Agriculture Sciences, Biskra University, Algeria.

*Corresponding Author (KIHEL Ines), email: Kihelines@hotmail.fr , phone: +213774257099

Abstract:

Fruit fly larvae can cause physical damage and create entry points for pathogens to infect fruits and resulting in
significant economic losses for farmers and fruit producers. To minimize their impact on fruits, it is important to
monitor and control fruit fly populations. Current research focuses on the secondary effects of new botanical molecules
in pest control. Exposure to sublethal concentrations of a compound can cause anomalies in various insect behaviors.
The aims of this study is to investigate the sublethal effects of Lantana camara fresh leaves aqueous extract on olfaction
of Drosophila melanogaster larvae by olfaction choice tests.

The results show that the tested larvae exhibit a repulsion to the odors of Lantana camara, also show a disturbance in
olfaction behavior of treated larvae.

The results obtained confirm that Lantana camara aqueous extract disrupted the olfaction behavior of the tested larvae,
and demonstrate repellency effects

Keywords: Lantana camara, Drosophila melanogaster, larvae, Sublethal effects, Olfaction, repellency effects
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STUDY OF THE ANTIOXIDANT AND ANTI-UROLITHIASIS ACTIVITY OF AMMOIDES PUSILLA
IN RATS

MBIRKI LINA, GHODBANE SOUMAYA, HAJRI LATIFA, SAKLY MOHSEN, AMMARI MOHAMMED,
BEN RHOUMA KHMAYES
Integrated physiology laboratory Faculty of Sciences of Bizerte University of Carthage

Abstract: The objective of this study is to evaluate the therapeutic effects of the extract of a medicinal plant "Ammoides
Pusilla" in the attenuation of renal toxicity and oxidative stress induced following the administration of ethylene glycol
in drinking water in rats.

In this context, the rats were divided into 5 groups, they received treatment with 0.75% ethylene glycol and 2%
ammonium chloride in drinking water for 14 days. From the 15th day we treated the lithiasic rats with a dose of cystone
(750 mg/kg) and two doses of Ammoides Pusilla extract by gavage (D1: 250mg/kg D2: 500mg/kg) each day for 14
successive days. We evaluated the effect of treatment with ethylene glycol and plant extracts on rat growth, hepatorenal
function, biochemical parameters and finally oxidative stress parameters. The second part of the work consists in
studying the antioxidant activity of the plant (DDPH) and determining its compounds in secondary metabolites
(polyphenols, condensed tannins, flavonoids) and its composition in essential oils by GC MS.

We observed an increase in plasma levels of uric acid, urea, creatinine, AST and ALT in the group of lithiasic rats
compared to the control group. However, our study reveals a correction of the disturbances induced by ethylene glycol
intoxication by administering the extract of A Pusilla. The study of the antioxidant status showed an increase in the
levels of MDA, H202 and a decrease in the activity of the antioxidant enzymes CAT and SOD in the group exposed to
ethylene glycol. Interestingly, treatment with D1 and D2 doses of Ammoides Pusilla extract was able to maintain a
steady state of the balance of pro-oxidant species and antioxidant defense systems.

The phytochemical analysis of the plant proves that it has a strong antioxidant power due to the presence of a wide
range of phenolic compounds Plant phytochemical analysis proves that it has a strong antioxidant power and a wide
range of phenolic compounds.

KEYWORDS: urolithiasis, oxidative stress, Ammoides Pusilla
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CURATIVE EFFECT OF THE HYDROMETHANOLIC EXTRACT OF POLYGONUM MARITIMUM
IN THE URINE OF WASTAR RATS ATTACK WITH NEPHROLITHIASIS.
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Gafsa, Tunisia.

2Laboratory of Olive Biotechnology, Center of Biotechnology of Borj-Cédria, BP. 901, 2050, Hammam-Lif, Tunisia.
Abstract

The present study documented the antilithiatic activity of the hydromethanolic extract of Polygonum maritimum.
Urolithiasis was induced by feeding 0.75% ethylene glycol (EG) in drinking water with normal feeding in male Wistar
rats, and the anti-urolithiasis activity of Pm was evaluated. Treatment with ethylene glycol results in hyperoxaluria,
hypercalcemia, decreased urinary volume and significant pH acidification (5.33). However, Pm extract (37.5 and 50
mg/kg) which was administered orally in a 28-day curative diet corrected almost all urinary, plasma and cellular
disorders. Pm recovered significantly (p < 0.05) urea, uric acid, creatinine, It also significantly decreased crystal
deposition in renal tubules, as well as the size and correction of damage to renal tubules. The results were more
powerful than the standard drug, Lithos (215 mg/ kg). Triterpenoids, flavonoids and saponins in the extract may be
responsible for this antilithiatic activity so a molecular docking study was conducted to study the types of interaction
between certain proteins expressed during the pathology and some Pm components, This allows us to conclude that the
curative and therapeutic treatment with Pm extract had an inhibitory effect on crystal growth, with improved renal
function.

Key words: Urolithiasis; Ethylene glycol; Polygonum maritimum,
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ERUCA SATIVA LEAVES AQUEOUS EXTRACT RETRIEVES SPERM MOTILITY PARAMETERS
THROUGH THE MODIFICATION OF CELL MEMBRANE COMPOSITION IN A RAT MODEL OF
TESTIS DAMAGE ASSOCIATED WITH BISPHENOL A EXPOSURE

KAIS RTIBI*?, DHEKRA GRAMIY, STEFANIA SUT?, HICHEM SEBAI, STEFANO DALL’ACQUA® LUCA
DE TONI®

! University of Jendouba ;
! University of Carthage ;
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Abstract:

Bisphenol A (BPA) is one of the most extensively studied endocrine disrupting chemicals, whose exposure associates
with obesity, hyperglycemia, cardiovascular diseases, thyroid disorder, cancer and reproductive failurel. The use of
plant extracts in disease prevention and treatment is of great interest, particularly for reproductive alterations, where the
therapeutic options are limited. The aim of this study is to evaluate the possible protective effect of Eruca Sativa
aqueous extracts (ESAE)2, in a rat model of testis damage associated with BPA exposure. In particular, the mechanistic
role on sperm membrane composition was investigated. Wistar rats were used and divided into four groups (N=6, each):
CTRL 0.4mL of corn oil/rat, BPA 100 mg/kg, body weight (b.w.) orally (p.o.) alone, or in combination with ESAE 25
or 50 mg/kg, b.w/p.o., all administered for 30 consecutive days. The results showed that BPA- treatment produced a
diminution of density, motility, and viability of sperm with disruption of spermatozoa morphology and fertilizing
potential as well as testosterone, luteinizing hormone, and follicle stimulating hormone levels. These results were
accompanied by testis and epididymis histological damages, which were shown by an induction of testicular
dysfunction. ESAE treatment was associated with dose-dependent retrieval of testis and semen parameters. The
improvement of sperm parameters in rats treated with BPA and ESAE 50 mg/kg, compared to BPA alone, was
associated with major modification of the overall pattern of membrane lipids of sperm cells. The most relevant
quantitative variations were in the case of desmosterol, lyso-phosphatidyl choline and seminolipids (all P values < 0.05
vs BPA). We provide evidence that the improvement of sperm parameters associated with Eruca Sativa aqueous
extracts associate with major modification of sperm membrane composition. This evidence suggest novel mechanism of
action for plant extracts aside of the acknowledged effects on the cell red-ox system balancing.

KEYWORDS: Bisphenol A, Eruca sativa aqueous extracts, sperm membrane composition, fertility.
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Abstract:

Our investigation aimed to determine the chemical composition, antioxidant, and anti-inflammatory activities of
phenolic compounds isolated from Ajuga iva extract. Our analysis showed that the Ajuga iva extract exhibited highest
amount of phenolic compounds. In addition, Ajuga iva extract showed high ability to scavenge DPPH® and ABTS™ free
radicals in reaction system. In vitro analysis showed that the Ajuga iva extract revealed a strong anti-inflammatory
potential using TPH-1 as cell model. These results confirmed that Ajuga iva extract could be applied in pharmaceutical
domain.

Keywords: Ajuga iva phenolic compounds; antioxidant activity; anti-inflammatory activity.
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A CHRONIC MODERATE METHIONINE ADMINISTRATION INDUCED
HYPERHOMOCYSTEINEMIA ASSOCIATED WITH CARDIOVASCULAR DISEASE PHENOTYPE
IN THE SAND RAT PSAMMOMYS OBESUS
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Abstract

Introduction. Cardiovascular diseases were defined as coronary artery, cerebrovascular, or peripheral arterial disease.
Hyperhomocysteinemia (Hhcy) is an independent risk factor of cardiovascular diseases, including atherosclerosis. Our
previous studies demonstrated the involvement of Hhcy in cardiovascular remodeling in the sand rat Psammomys
obesus.

Material and methods. An experimental Hhcy was induced, in the sand rat Psammomys obesus, by a daily
intraperitoneal injection of 70 mg/kg of methionine for a total duration of 6 months. The impact of Hhcy on the cellular
and matrix structures of the heart and the aorta was analyzed using histological techniques. Additionally we treated
primary cultures of aortic smooth muscle cells (SMCs) with high concentration of methionine to investigate the effects
of methionine at the cellular level.

Results. A moderate Hhcy induced a significant increase in the extracellular matrix components particularly collagens
which accumulated in the interstitial and perivascular spaces in the studied organs indicating a developing fibrosis.
Further analysis of the aorta showed that Hhcy also induced vascular alterations including SMCs reorientation and
proliferation associated with aneurysm formation.

Conclusions. Our results show for the first time that Hhcy can induce a cardiovascular diseases phenotype in
Psammomys obesus, a species previously shown to be a good model for the studies of diabetes and other metabolism-
related pathologies.

POSTER N° : 41.
ORAL CHOLECALCIFEROL SUPPLEMENTATION IN SAHARA BLACK PEOPLE WITH VHRONIC
KIDNEY DISEASE MODULATES OXYDATIVE STRESS
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® Diabetology Unit, Seghir Nekkache Hospital, Ain Naadja, Algiers 16105, Algeria.
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Messous, Algiers 16014, Algeria.

Abstract: The 25-hydroxyvitamin D3 (250HD3 ) deficiency in chronic kidney disease (CKD) is associated with
oxidative stress (OxS) damage. Conversely, cholecalciferol supplementation (250HD-S) prevents kidney fibrosis by
inhibition of vascular calcification and nephrotic apoptosis (nephrons reduction). The objective of this study was to
investigate the pleiotropic effects of 250HD-S on antioxidant status in deficiency CKD Black and White individuals
living in the Southern Sahara (SS). Total serum vitamin D was determined by liquid chromatography-tandem mass
spectrometry. All biomarkers of pro-inflammatory cytokines (PIC) were assessed by ELISA tests. OxS markers were
assessed by Randox kits.. All statistical analyses were performed with Student’s t-test and one-way ANOVA. The
Pearson test was used to calculate the correlation coefficient. The means will be significantly different at a level of p
value < 0.05. Vitamin D deficiency alters the OxS damage in both SS groups in the same manner; however, these
disorders are more acute in Black compared to White SS individuals. The results showed that the serum 250HD3
concentrations became normal (>75 nmol/L or >30 ng/mL) in the two groups. We have shown that the dose and
duration of 250HD-S treatment are not similar in Black SS residents compared to White SS subjects, whilst the same
inhabit the south Sahara environmentThe oral 250HD-S attenuates OxS damage in Black SS residents.

KEYWORDS: chronic kidney disease; Vitamin D supplementation; oxidative stress.
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EXOGENOUS IAA IMPROVES THE NUTRITIONAL QUALITY OF DURUM WHEAT BY
REGULATING PLANT MORPHOLOGY AND PHOTOSYSTEM 1 AND IONIC
COMPARTMENTALIZATION IN CASES OF BORON DEFICIENCY
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Abstract:

Boron (B) is a unique micronutrient that belongs to group 13 (I11a) of the periodic table and possesses both metallic and
nonmetallic properties. It is an essential element required for the plant's growth and development. It is involved in plant
physiological, biochemical, and metabolic processes. In the plant, B is involved in respiration, sugar transport,
lignification, the structural stability of the cell wall, and the metabolism of carbohydrates, phenolics, auxin, and RNA.
In the soil, boron concentration usually ranges between 20 and 200 ppm, and its availability varies depending on soil
characteristics. Although B exists in several forms in the soil solution, the dominant, suitable for plant growth, form in
the pH range (5.5-7.5) is undissociated boric acid (H3BO3). The uncharged boric acid is prone to leaching in light-
textured soil in high-rainfall regions, leading to boron deficiency. In heavy-textured soil with less rainfall, boron may
accumulate in the soil, leading to B toxicity. Boron deficiency is severe during the dry summer season due to high
temperatures and low moisture levels.In calcareous soils, calcium carbonate directly acts as a sink for boron by
adsorbing it on the surface and indirectly by increasing soil pH, thus restricting boron mobility. Soil organic matter also
adsorbs boron on its particles and affects its availability in soil. Different strategies have been adopted to remedy B
deficiency in cultivated plants, including spraying leaves with phytohormones. However, exploring genotypic
differences in response to B deficiency allows the identification of tolerant genotypes and associated tolerance traits,
thus representing an effective, sustainable and environmentally friendly approach. According to this strategy, a
hydroponic experiment was carried out on two genotypes of durum wheat (khiar and razek). The plants were subjected
either to a B deficiency (Hoagland nutrient solution deficient in B), or to an optimal dose of B (standard Hoagland
solution with a treated dose of boron) and another sprayed. Plant growth, chlorophyll fluorescence, chlorophyll
biosynthesis and B uptake were analyzed.Plants grown in solutions without B+AIA show a significant correction
(earlier in khiar than in razek). Furthermore, there was a significant increase in the spad index (+50%, respectively, in
razek and khiar), plant growth (+20% and +35%, respectively, in razek and khiar) , on the other hand the concentration
of B in the two genotypes subject to a decrease with the AIA. Chlorophyll fluorescence measurements also
demonstrated the effect of IAA in B deficiency. Taken together, our results demonstrated that AIA corrects boric
deficiency and significantly influences key metabolic functions of the plant and its growth So This phytohormone acts
positively

KEYWORDS: Auxin,Boron deficiencies, chlorophyll fluorescence, Durum wheat
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KINETIC ANALYSIS OF WATER REGULATION IN ROSMARINUS OFFICINALIS AND PISTACIA
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MALAK BENNANI !, DAMIEN LONGEPIERRE ?, FLORENT MOUILLOT ? FATMA GHARBI *

1 Laboratory of Mycology, Pathologies and Biomarkers LR16ES05, Faculty of Sciences of Tunis, 2092 Tunis,
University of Tunis EI Manar, Tunis, Tunisia

1 Center for Functional and Evolutionary Ecology, CNRS, 1919 Route de Mende, Montpellier 34293, France

Abstract: This study was conducted to analyze the kinetic of water regulation in Rosemary (Rosmarinus officinalis)
and Pistachio (Pistacia lentiscus) growing in a water-stressed environment at Djebel Sidi Amor forest in Tunisia. Water
potential and water content measurements were taken every two hours from 4 h a.m. to 10 h p.m. The results revealed a
decline in water potential from -33 bars to -46 bars in Rosemary, and from -35 bars to -45 bars in Pistachio. This
decrease was accompanied by a reduction in foliage moisture content of 9% in Rosemary and 15% in Pistachio during
peak transpiration hours. Furthermore, both species displayed signs of recovery, with Rosemary achieving a water
potential to -35 bars and Pistachio reaching -32 bars. Additionally, Rosemary showed an increase to 71% in foliage
moisture content and Pistachio reaching 94% during periods of reduced transpiration.

These findings underscore the importance of understanding water regulation mechanisms in plants to assess their
resilience to environmental conditions. Rosemary displayed a greater daily variation in water potential underscoring its
higher sensitivity to water fluctuations while Pistachio showed a greater potential of recovery and a superior capacity to
restore water levels thus, anticipating their adaptability in future landscapes facing water deficit stress and climate
change.

KEYWORDS: Water potential, Water regulation, Water recovery, Rosmarinus officinalis, Pistacia lentiscus.
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EFFECTS OF SEED CHIMIOPRIMING ON GERMINATION, SUGAR METABOLISM AND
OSMOPROTECTANT ACCUMULATION OF THREE SALT-STRESSED FABA BEAN (VICIA FABA
L.) CULTIVARS AT THE GERMINATION STAGE.

ARIJ BOUAZZI*?, AMAL BOUALLEGUE?, MOHAMED KHARRAT?, ZOUHAIER ABBES? AND FAOUZI
HORCHANI!

YL aboratory of Biotechnology and Biomonitoring of the Environment and Oasis
Ecosystems,  Faculty of Sciences of Gafsa, Zarroug 2112, University of Gafsa, Gafsa,
Tunisia.

“Field Crop Laboratory, National Institute for Agricultural Research of Tunisia, University of Carthage, 2080 Ariana,
Tunisia.

Abstract

Among all environmental stresses, soil salinization is considered as one of the most abiotic constraints, particularly in
arid and semi-arid areas due to the scarcity of rains and the increase in evapotranspiration. Salt stress has adverse effects
on almost all development stages during the plant’s life cycle, with germination being the most salt-sensitive plant
growth stages. Thus, proper management approaches need to be developed to lessen the detrimental effect of salinity on
germination and crop growth. Among these approaches, seed priming has been described as a commonly used
technique for promoting germination, improving morphological characteristics and enhancing plant developmental
progressions in both non-stress and stress situations. The current research was performed to uncover the effects of two
seed priming agents (GA, 1 mM and hydrogen peroxide, 2 mM), applied individually or simultaneously, on seed
germination dynamics, embryonic axes’ growth traits as well as seed-starch mobilization and osmoprotectant
accumulation of three Vicia faba cultivars (Najeh, Chourouk and Bachaar) under 150 mM NaCl-salinity. Obtained
results showed that mean germination time (MGT) was significantly increased; whereas final germination percentage
(FGP) and germination index (Gl) as well as dry weight (DW) and water content (WC) of the embryonic axes were
considerably lowered by salt stress in the unprimed seeds of the three faba bean cultivars. This decrease was associated
with inhibited starch degradation and decrease in total soluble sugar contents in cotyledons and embryonic axis.
Following GA and H,0, treatments, all analyzed germination traits (FGP, GI, MGT, DW and WC) were ameliorated
concomitantly to enhanced starch degradation and osmoprotectant (proline and glycine betaine) accumulation.
Compared to single priming treatments, simultaneous priming with GA and H,0, appeared to be more efficient in
mitigating the adverse effects of salt stress on faba bean at the germination stage. This method may be suggested as an
efficient strategy to overcome the salinity-mediated impairment of faba bean at the germination stage.

Key words: Vicia faba, salt stress, priming, germination, sugar metabolism, osmoprotectant
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Abstract

The drumstick tree Moringa oleifera Lam., distributed in many parts of the world, is an important food plant with high
nutritional value and used in medical applications and pharmaceutical industries. The aim of this study was to highlight
the gastro protective effect of Moringa oleifera in hydrochloric acid/Ethanol (HCI/EtOH) in a rat model. The FTIR
analysis showed the presence of several chemical bio compounds. The methanolic extract is the potent radical-
scavengers with an estimated value of 87.54% at the higher concentration used (500 Ig/ml) and antibacterial agent. For
in vivo analysis, mucus was highly produced in gastric mucosa of plant-treated rats, thereby pH were elevated in rats
pre-treated with M. Oleifera compared to ulcerated animals. Whereas, lesion index was markedly reduced (79%) in
stomach protected with plant .Interestingly, oral administration of M. Oleifera protected gastric mucos a through
decreasing MDA levels as well as increasing antioxidant enzyme activities (CAT, SOD, GPX). Overall, the therapeutic
value against acidified ethanol induced gastric and ulcer ability of M. Oleifera might be due to its bio compounds.

Keywords: Moringa oleifera, Gastric ulcers, Antioxidant enzymes.
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ENHANCING PENNISETUM GLAUCUM GERMINATION BY PRIMING WITH SPIRULINA
(ALTHROSPIRA PLATENSIS) UNDER CADMIUM STRESS

ICHRAK ESSID 1!, WIDED BEN AMMAR 2%, CHIRAZ CHAFFEI-HAOUARI 3*

! Laboratory of Plant Productivity and Environmental Constraints (LR18ES04), Faculty of Sciences of Tunis, University of Tunis EI
Manar, 2092 Tunis, Tunisia 1

Abstract: This study investigates the effect of priming Pennisetum glaucum seeds with spirulina (Arthrospira platensis) on the
germination of this crop under cadmium stress conditions. The research examines various parameters, including germination
percentage, hypocotyl and radicle length, alphaamylase activity, sugar content, and malondialdehyde (MDA) levels, to provide a
comprehensive understanding of the ameliorative role of spirulina. The results demonstrate that priming Pennisetum glaucum seeds
with spirulina significantly enhances the germination rate under metal-induced stress. Notably, the spirulina-primed seeds exhibited
improved hypocotyl and radicle growth, indicating enhanced early plant development. Furthermore, the study reveals that spirulina
priming modulates the activity of alphaamylase, a crucial enzyme involved in seed germination, and influences sugar levels, which
are essential for energy supply during this critical stage. Importantly, the research also highlights the ability of spirulina (Altospira
platensis) to reduce malondialdehyde (MDA) levels, a biomarker for oxidative stress. This suggests that spirulina may play a
protective role in mitigating the detrimental effects of cadmium stress on the germination process. These findings underscore the
potential of spirulina (Altospira platensis) as a promising bioresource for improving the germination and early growth of Pennisetum
glaucum under cadmuim stress conditions. The study provides valuable insights that can guide the optimization of spirulina
application in agricultural practices, contributing to the development of sustainable and resilient crop production systems.

KEYWORDS: Cadmium, Germination, Priming, Pennisetum glaucum, Spirulina
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CHANGES IN ABA CONTENTS, ANTIOXIDANT ENZYME ACTIVITIES AND GENE EXPRESSION
PROFILES UNDER DROUGHT STRESS IN TOLERANT AND SUSCEPTIBLE WHEAT GENOTYPES
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Abstract: Tunisia is experiencing its fifth consecutive year of drought, affecting semi-arid regions as well as the northwestern
regions with a temperate climate, considered the country's breadbasket. The objective of this study was to understand the biochemical
and molecular mechanisms associated with the emergence of productive and drought-tolerant phenotypes. To achieve this goal, the
study compared variations in foliar ABA levels, the activity of antioxidant enzymes, and the transcript profiles of thirteen genes
implicated in the response to drought stress in contrasting different Tunisian wheat genotypes. The selected target genes are mainly
associated with signaling, transcription factors, photosynthesis, antioxidant enzymes, osmotic adjustment, aquaporins, and ion
channels. Contrary to the universal hypothesis, the results show that under water stress, ABA accumulates only in the leaves of
sensitive genotypes. Additionally, drought-tolerant wheat genotypes exhibit low activities of GR and POX and high levels of SOD
and CAT enzymes activity in the leaves. Transcriptional analysis reveals that the expression of NCED and AAO genes involved in
ABA biosynthesis and the NAC48 transcription factor are strongly induced in sensitive genotypes. In tolerant genotypes, the
expression levels of PIP2:1, AVP1, and NHX1 genes involved in water and ion transport increased six to eighteen times compared to
control plants. The LHCb1 gene involved in photosynthesis was down-regulated in tolerant genotypes under water stress conditions,
however, its expression was completely suppressed in sensitive genotypes. The transcription of WRKY44 and RUBISCO genes was
activated by water stress in all genotypes. The non-concordance between the high levels of gene transcripts for CAT, MnSOD, P5CS,
and BADH in sensitive genotypes and their low enzymatic activities/symplasmic concentrations indicates that drought stress
weakened the ability of these genotypes to eliminate reactive oxygen species (ROS) and synthesize osmolytes. Overall, the results
have revealed candidate genes such as NCED, AAO, NAC48, PIP2:1, AVP1, and LHCb1, which have the potential to facilitate
screening for drought resistance/sensitivity in wheat varieties. These findings expand our understanding of the mechanisms utilized
by wheat plants to cope with water stress and provide molecular foundations for genetic improvement programs targeted at
enhancing wheat production in drought-affected regions.

KEYWORDS: Wheat, drought, ABA, antioxidant, transcript profiles
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NADPH OXIDASES DIFFERENTIALLY REGULATE PHOTOSYNTHESIS AND ION FLUX IN
ARABIDOPSIS UNDER CADMIUM STRESS
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Abstract.

Cadmium, one of heavy metals, is non-essential and highly toxic element restricting plant growth and productivity.
NADPH oxidase, an enzyme associated with the plasma membrane, constitutes one of the main sources of reactive
oxygen species which regulate different developmental and adaptive responses in plants. The involvement of NADPH
oxidases, in the regulation of photosynthesis and K and Cd flux was assessed in cadmium-challenged wild type and
three rbohs (respiratory burst oxidase homologues) mutants (AtrbohC, Atrboh D, and AtrbohF) of Arabidopsis plants
using physiological and electrophysiological approaches. Plants were grown under hydroponic conditions supplemented
or not with 50 uM for 24 h. Results showed that cadmium treatment differentially affected photosynthetic parameters
(CO, assimilation, stomatal conductance, and transpiration). The absence of RBOH isoforms led to increased Cd*
influx, particularly noticeable in the root's elongation zone, with a more pronounced effect in AtrbohD and AtrbohF
mutants. In the mature zone, the highest Cd®* influx occurred in the rbohC mutant. Additionally, the lack of functional
RBOH isoforms altered the net K" transport patterns across root cellular membranes. As a whole, our results
highlighted that lacking RBOH proteins may be a promising tool to improve K* retention ability in Arabidopsis roots
while compromises their ability to minimize Cd*" influx.
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THE NEUROPROTECTIVE EFFECT OF CLOVE ESSENTIAL OIL AGAINST 6-OHDA-INDUCED
CELL DEATH IN SH-SY5Y AND A RAT MODEL OF PARKINSON’S DISEASE
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Abstract: Parkinson’s Disease (PD) is the second most prevalent neurological disorder. Natural therapies are becoming
more popular for preventing disease onset. Clove Essential Oil (CEQ), a potent antioxidant derived from Syzygium
aromaticum buds, was tested in vitro (SH-SY5Y) and in vivo (PD rat model) for its ability to protect against 6-OHDA-
induced cell death. Twenty-four hours of SH-SY5Y cells’ exposure to 6-OHDA (100uM) drastically decreased cell
viability. At doses lesser than 20ug/ml, CEO and its main component Eugenol (EG) had no cytotoxic effect on SH-
SY5Y. CEO and EG at doses of 2.5-20ug/ml provided significant neuroprotection against 6-OHDA-induced cell death.
A PD rat model was generated by injecting 6-OHDA (21ug/animal) unilaterally into the striatum. An assessment of
motor performance can predict neuronal cell loss in the Substancia Nigra Compacta (SNc). Compared to 6-OHDA-
lesioned, CEO-treated (10mg/Kg) rats’ locomotor performance (actimetry and cylinder tests) improved significantly
one and two weeks after 6-OHDA-lesion. Tyrosine Hydroxylase (TH) cell count showed a significant decrease in cell
death in ipsilateral SNc in both CEO-treated and 6-OHDA-lesioned rats when compared to contralateral. In contrast to
the 6-OHDA-lesioned group, the ipsilateral SNc of the CEO-treated group showed a significant high TH cell number. In
the present study, the neuroprotective effect of CEO was demonstrated both in vitro and in vivo against 6-OHDA
cytotoxicity. Therefore, CEO could be used as a food supplement for PD prevention.

KEYWORDS: Parkinson; Syzygium aromaticum buds; Eugenol; 6-OHDA; Dopaminergic neurons; Hemiparkinsonian
rat; SNc
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ENHANCEMENT OF DURUM WHEAT TOLERANCE TO SALINITY STRESS BY EXOGENOUS
INDOL ACETIC ACID APPLICATION
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Abstract

Cereal crops, especially durum wheat, are exposed to many environmental factors that limit their production. Soil
salinity is one of the major constraints that strongly affects durum wheat growth and yield, especially in arid and semi-
arid areas. These regions are characterized by a high irregularity of precipitation associated with significant evaporation,
favoring the accumulation of salts in the soil. The effects of salinity are manifested by direct toxicity due to excessive
accumulation of ions (Na* and CI") in plant tissues and an imbalance in mineral nutrition. The osmotic adjustment is
known as the adaptive response of some plants to osmotic stress, implying organic (proline and soluble sugars) and
inorganic (K, etc.) compounds. In the present study, the effectiveness of exogenous Indole Acetic Acid (IAA)
application to improve durum wheat tolerance to a salinity stress was tested. Plant growth, spad index, ionic
compartmentation, relative water content (RWC), proline, and soluble sugars are analyzed in plants subjected to salt
stress (5 g L™ NaCl) and salt stress-IAA-spryed shoots (5 g L™ NaCl, 05 mM IAA) as compared to control plants (ho
stress). Obtained results showed that salt stress significantly decreased plant growth, spad index, and shoot K
concentration against an overload of shoots with sodium. However, spraying shoots with IAA alleviates the negative
effect of salinity by promoting proline and sugar accumulation, allowing better tissue hydration.
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CAPE ASH (EKEBERGIA CAPENSISSPARRM.): CHEMICAL PROFILING AND
HEPATOPROTECTIVE EFFECTS OF ITS LEAF EXTRACT
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Abstract

At this study, the water extract of E. capensis leaf (ECLE) was examined chemically to investigate TPC and TFC using
folin-ciocalteu and aluminum chloride (AICIl3) methods, respectively. In addition, the extract was standardized using
HPLC-PDA-ESI-MS/MS to evaluate its phytochemical metabolites. The results of the polar extract chemical profile
revealed the presence of fifty compounds from different categories. Biologically, the leaves of EC extract assessed in
vitro and in vivo antioxidant assays.In vitro antioxidant capacity was performed using DPPH and FRAP methods.
Furthermore, the in vivo antioxidant activity was investigated by indexing the level of three serum liver antioxidant
enzymes: SOD, CAT, and GSH, in addition to lipid peroxidation indicator malondialdhyde (MDA) also, the evaluation
of the effect of ECLE on CCl4-induced hepatotoxicity was performed by recording serum ALT, AST, LDL, LDH,
HDL, GGT, TG, and TC markers. Notably, the biomarkers;IL-6and TNF-a are the major regulators of cellular redox
balance. The significant increase of SOD level in liver and blood of the ECLE (50 and 100 mg/kg/day) was observed
when compared to the control. In addition, the potentiality/level of GSH and CAT after the CCl,-induction in liver and
blood are rather controversial, with reports of near normal and no changesdepending on the dose administration of
ECLE (50 and 100 mg/kg/day). However, administration dose of ECLE (100 mg/kg/day) was significantly decreased
the MDA level to the normal level compared to CCl, intoxicated rats.

Key words: Ekebergia capensis; Hepatoprotective; Oxidative stress; Antioxidant; LC/MS.
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MITIGATION OF CADMIUM TOXICITY BY EXOGENOUS MOLYBDENUM IN WHEAT

LEILA KHAIREDDINE, OUSSAMA KHARBECH, ABDELILAH CHAOQOUI

University of Carthage, Faculty of Sciences of Bizerte, LR18ES38 Plant Toxicology and Environmental Microbiology,
702 [ Zarzouna, Tunisia.

Abtract : The potential effects of molybdenum (Mo) are studied in the embryonic axes of durum wheat (Triticum
turgidum L.) germinations treated with cadmium. The seeds were germinated for six days in (a) H,O (control) or (b)
aqueous solutions of 400 uM Cd, (c) 1, 1.5, 2 or 3 uM Mo alone or in (d) Cd+Mo combinations. Data were collected
from two assays: (1) simultaneous Cd+Mo combination at the start of imbibition (co-treatment) and (2) pretreatments
with Mo for 12 h before the start of germination in the presence or absence of Cd. From the preliminary results of the
growth parameters, the concentration 2 UM Mo and 12 h as the duration of the pretreatment were chosen as the optimal
conditions which improve the germination performance in the presence of Cd. Mo corrects the Cd-induced decrease in
seedlings growth and attenuates the increase in the levels of oxidative stress indicators. These results suggest that Mo is
able to protect wheat against Cd toxicity, probably through mitigation of oxidative damage.

Keywords: Cadmium. Molybdenum. Oxidative stress. Wheat
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HYDROGEN SULFIDE MITIGATES CHROMIUM-INDUCED CHLOROPHYLL DEGRADATION
AND IMPROVES PHOTOCHEMICAL EFFICIENCY OF PSII AND GAS EXCHANGE IN BEAN
(PHASEOLUS VULGARIS L.) PLANTS.
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7021 Zarzouna, Tunisia.
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Abstract: Hydrogen sulfide (H,S) plays prominent multifunctional roles in the mediation of various physiological
processes and stress responses to plants. However, its precise impact on chlorophyll (Chl) metabolism and
photosynthesis protection under chromium (Cr) stress remains incompletely understood. In this study, 24-day-old bean
plants were harvested and evaluated for growth and photosynthetic capacity parameters. Exposure to Cr (10 uM) alone
resulted in decreased plant biomass, gas exchange, and photosystem Il efficiency, while also accelerating Chl
degradation compared to control conditions. Notably, Cr toxicity expedited the breakdown of damaged chlorophyll,
leading to the formation of pheophytin and chlorophyllide as intermediates of chlorophyll degradation. The application
of sodium hydrosulfide (NaHS, 100 uM), a H,S donor, effectively mitigated the adverse effects of Cr on these
parameters, as evidenced by improvements in plant growth and photosynthetic pigment contents (Chl a and Chl b).
NaHS treatment positively influenced the upregulation of 5-aminolevulinic acid (5-ALA) and porphyrin compounds
(Mg-prototoporphyrin, prototoporphyrin, and protochlorophyllide), essential chlorophyll precursors. Elevated levels of
chlorophyll precursors enhanced chlorophyll fluorescence by sustaining electron transport rate in photosystem I, as
indicated by enhancements in maximal quantum yield of the light-adapted state (Fv’/Fm’), photochemical quenching
(qP), and effective quantum yield of PSII photochemistry (® PSII), while reducing non-photochemical quenching
(NPQ).Consequently, H,S supplementation promoted efficient light energy utilization and positively influenced gas
exchange attributes, including net CO, assimilation, stomatal conductance, transpiration rate, and water use efficiency.
Overall, our findings suggest that H,S confers tolerance to Cr toxicity in bean plants and maintains chlorophyll
metabolism and optimal photosynthetic processes and plant growth.

KEYWORDS: Chlorophyll, Fluorescence, Chromium, Hydrogen sulfide, Photosynthesis.
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PHYTOPLANKTON DIVERSITY AND DYNAMICS IN THE LAGOON AND BAY OF BIZERTE
(NORTH OF TUNISIA) DURING WINTER
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Abstract: Our study assessed the spatial variation in the phytoplankton community in relation to environmental factors
in the Bizerte Lagoon during the Tunisian-Algerian bilateral project cruise. Six stations, with variables environmental
and anthropogenic pressures, were monitorated in winter 2022. Nutrients, which displayed significant spatial variation,
reached high concentrations in all stations within the Lagoon (36-39 uM N L™, 5-7 uM P L™, 6-10 uM Si L™), indicated
the eutrophic statute of this area. Biomass and abundance of phytoplankton were also significantly different among
stations, with high values (8-15 ug Chl a L™ and 122-165 10° cellules L™) observed in the most nutrient-rich stations
(i.e. El-Fouled, Tinja and Guenniche stations) and low records (0.56-6 pg Chl a L™ and 32-89 10° cellules L™) in the
least eutrophic station (i.e. Menzel Abderrahman station). Intense phytoplankton blooms were also observed in Tinja
and El Fouledh stations. For Tinja, the bloom was mainly attributable to flagellates (especially Isochrysis species) and
autotrophic ciliates, which showed more pronounced abundances (76 -81 10° cellules L™ than in the other stations (9-
28 10° cellules L™?). However, the bloom detected in El-Fouledh, was mainly caused by the dinoflagellates
Gymnodinium mikimotoi and the diatoms Navicula spp. The station located in the Bay (Rimel) was characterized by
lower levels of nutrients (2 UM N L™, 1 uM P L™ and 2 pM Si L™), Chl a (5 pg L™) and phytoplankton abundance (64
10° cellules L™) than lagoonal stations. The phytoplankton community of the Bay was largely dominated by small
(< 5 pm) ultraflagellates (29 10° cellules L™).

KEYWORDS: Phytoplankton, Diversity, Environmental factors, anthropogenic pressures, Lagoon and Bay of Bizerte.
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Abstract : This study aimed to replace partially or totally egg white proteins with plant-based proteins (peas, fava beans
and soy) on the formulation of Marshmallows to promote the use of plant-based proteins in food applications and to
open up new opportunities for the development of effective techno-functional ingredients for use in a wide range of
food formulation. In the first part, physico-chemical and techno-functional assays have been carried out to screen plant-
based protein with promising properties similar to those of white egg proteins. The second part constituted a
substitution based on (white egg: vegetable extract) ratios of (100% : 0), (75% : 25%), (50% : 50%), (25%, 75%), (O :
100%). Based on physico-chemical, textural and structural responses and sensory analysis, these results showed that the
100% faba bean protein extract sample was the most acceptable and the closest to the control.

Key-words : animal proteins, vegetal extracts, substitution, Marshmallows
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Iron deficiency is a global nutritional problem that affects crop production. In Tunisia, Common bean is one of these
crops suffering from limestone-induced iron deficiency. Fe deficiency also induced an increase in auxin levels in the
shoot apex indicating that auxin may participate in the regulation of original signals that mediate Fe-limited responses,
thus the phytohormone auxin is known to trigger root responses to Fe stress at the transcriptional and functional levels.
The present work is part of this approach and consists of growing a common bean cultivar ( coco blanc, CB)
hydroponically in either a complete nutrient solution (control) or an iron-deficient nutrient solution (stressed). With the
spraying of the phytohormone "auxin™ to correct the iron stress, the plant growth, the biosynthesis of chlorophyll, the
photosynthesis, the distribution of iron, the activities of H-ATPase and Fe-chelate reductase were analyzed and the
corresponding relationships were established.

The results obtained showed that iron deficiency stimulates a specific iron chlorosis affecting young leaves earlier in the
stressed coco blanc than in the pulverized one. This morphological result is confirmed by the Spad index which shows a
clear decrease in both cultivars with a lesser effect on the batches of the pulivirized cultivars than on the stressed one.
Biomass production was inhibited in the sprayed stressed CB than in the stressed CB. Net photosynthesis showed the
same pattern of variation with high performance of stressed and sprayed CB compared to stressed CB. Our results
suggest that the relative tolerance of stressed sprayed white coir can be explained by its high Fe remobilization capacity
and allocation to shoots due to significant rhizosphere acidification and Fe chelate reductase activity, as well as a high
capacity for Fe utilization efficiency under conditions of limited iron availability.

Fe use efficiency for plant growth and Fe use efficiency for photosynthesis are two physiological tolerance traits that
can be used for further screening programs.
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INFLUENCE OF SEED ORIGIN ON PHOTOSYNTHETIC TRAITS IN TUNISIAN QUERCUS SUBER

ZAINEB MHALHLI1, ISSAM TOUHAMI1, HAMMADI ACHOUR2, ZOUHAIR NASR1, TOUHAMI
RZIGUIL
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Abstarct:

In order to assess the effect of seed origin on photosynthetic traits, we investigated the photosynthetic variation among
four-years-old cork oak (Quercus Suber) seedlings originating from seven Tunisian provenances (Kef Errand (KER),
Sidi Zid (SZD), Djebal Essarej (JES), Djebal Chahid (JCH), Mejen Essef (MEJ) Bellif (BEL) and Feija (FEJ)) grown
under controlled greenhouse setting. These provenances represent a range of environmental conditions, with (KER),
(SZD), (JES) and (JCH) reflecting drier sites, while (MEJ), (BEL) and (FEJ) representing wetter ones. We examined
key photosynthetic parameters, including the maximum carboxylation rate (Vcmax) and the maximum electron transport
rate (Jmax). Vcmax ranged from 63 pmol m™2 s71 (JES) to 82 umol m=2s71 (MEJ), and Jmax exhibited a similar pattern,
varying between 119 pumol m=2 s71 (JES) and 155 pumol m™2 st (MEJ). Notably, a strong positive correlation was
observed between Vcmax and Jmax. Specific leaf area (SLA) and relative stomatal limitation (Ls) displayed no
significant variations across the provenances. Moreover, provenances MEJ and JES exhibited, respectively, the lowest
and highest CO, assimilation rates at both ambient (An) and saturated CO, (Asat) levels. These results underscore the
significant impact of seed origin on the photosynthetic traits of cork oak seedlings. Understanding these provenance-
driven variations can inform selection strategies for reforestation and afforestation projects, particularly in the context
of adapting to varying environmental conditions.

Keywords: cork oak, photosynthetic traits, environmental conditions, provenance, Vcmax, Jmax.
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CROPPING SYSTEMS ON OLIVE ORCHARDS PROMOTE SOIL MICROBIAL DIVERSITY UNDER
RAINFED CONDITIONS
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Abstract

The olive sector has a crucial economic, social, cultural and ecological relevance in the Mediterranean region, where
tillage and herbicides application still are generalized practices. Meanwhile, since Mediterranean basin is particularly
vulnerable to climate change, including lower precipitation, olive tree will experiment some hard changes, mainly under
rainfed conditions. Therefore, we propose an adequate management of cover crops to shift tillage and herbicides, in
order to minimize runoff and evaporation water losses, conserve soil moisture storage and promote the infiltration of
water in soil. The experiment was carried out during 2 years on an orchard in Northeast Tunisia. This research aimed to
study the effects of cover crops on two management practices: olive without cover crops (CC) and intercropped olives
with forage vegetation. Soil with cover crops led to higher microbial functional activity and diversity. Our results
suggest that soil without CC had lower soil microbial functional diversity and C and N contents compared with soil
under cropping systems. On the other hand, cover crops in the soil allowed to promote microbial activities and
communities without N fertilization. In conclusion, forage cover crops are sustainable agricultural practices resulting in
a greater soil quality.

Moreover, the cropping systems in the soil presented considerable microbial diversity, which may contribute to promote
and conserve soil quality and health, as well, the stability of ecosystems. Thus, leguminous cover crops improve the
profitability and the sustainability of rainfed olive orchards in Tunisia.

Keywords: Cover crops; olives; soil microbiology.
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Abstract

The present study was undertaken to identify phytochemical constituents present in the methanolic extract of M.
oleifera leaves and to explore its antioxydant and antibacterial activities. The phytochemical screening indicated the
presence of phenols, flavonoids and tannins in leaves extract of M. oleifera. The antibacterial test using agar well
diffusion method showed that methanolic extract of M. oleifera present a potent antibacterial activity against
Staphylococcus. Aureus and Escherichia. coli. Results relative to FRAP (Ferric reducing antioxidant power) test wich is
based on the reduction of ferric iron to iron salt by antioxidants, showed that moringa extract present a very important
capacity to reduce iron. Furthermore, the Moringa methanolic extract have a strong ability to trap the DPPH radical
compared to that of the Ascorbic acid standard antioxidant. As a whole, this study provides strong arguments
highlighting the potential role of Moringa oleifera extract as an antioxydant and antimicrobial agent.

Keywords : Moringa oleifera, phenolic content, antioxidant activity, antibacterial effect.
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STUDY OF SOME DEFENSE MECHANISMS THROUGH THE DYNAMICS OF OROBANCHE
GERMINATION AND ATTACHMENT NEAR THE ROOT OF FABA BEAN VARIETIES. USING
VARIABLES EXTRACTED FROM A MATHEMATICAL MODEL 4-PARAMETER HILL FUNCTION
(4-PHF)
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Abstract

Orobanche spp. are root parasitic plants that cause severe yield losses in faba bean (Vicia faba L.). The use of resistant
varieties is a key element in an integrated control approach and has significant potential to mitigate the damaging
effects of these parasitic weeds. In this study, we investigated the resistance mechanisms associated to Orobanche
infestation, using a co-culture experiment in square plastic dishes to determine the dynamics of Orobanche attachment
and growth in proximity of the root of the host plant. Results showed that the pre-attachment resistance was related to
the kinetics of germination percentage of the parasitic plant. The significantly highest broomrape germination (CG)
among the two broomrape species (O. foetida and O. crenata) was recorded for the susceptible variety cv. Bachaar. CG
was correlated with a decrease in speed germination (fast germination) (SG) that supports its great number of
attachments, early attachment and fast speed of attachment (TAN). The resistant faba bean varieties (Chourouk, Chams
and Zaher) had a lower germination rate, lower TAN, slow germination and attachment kinetics. This could be related
to the production of a small amount of stimulant and/or production of inhibitor in the roots of resistant varieties.

Key words: faba bean, Orobanche, resistance, 4-PHF germination and attachment parameters.
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APPLICATION OF PHENOLIC EXTRACT PREPARED FROM OLIVE MILL WASTE TO MITIGATE
THE EFFECT OF WATER STRESS ON POMEGRANATE
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Located in the Mediterranean region, Tunisia is a productive and commercial heart of olive oil occupying the third
place in the world after Italy and Spain. A large mass of waste: solid olive mill waste (SOMW) and liquid olive mill
waste (LOMW) are produced each season by the oil mills. However, these discharges can pose a threat to the
environment by contaminating groundwater and increasing salinity. Therefore, the challenge will be to proceed with
the recovery of these discharges. It is in this context that this study is to test the phenolic extract produced from
SOMW on pomegranate plants subjected to water stress. Two pomegranate varieties ‘Gabsi’ and ‘Kalii’ were used
with the application of three water regimes: control (100% cc), moderate stress (50% cc) and severe stress (25% cc).
The extract was then sprayed with a concentration of 300ppm each week. The monitoring focused on measuring
shoot growth, relative water content, and determining the concentration of proline and total soluble sugars in leaves.
The results showed that phenolic extracts improved vegetative growth and relative water content in all water regimes.
Biochemical assays showed a decrease in the concentration of proline and soluble sugars using treatments with
phenolic extract especially at stressed plants (50%cc and 25%cc). Responses were proportional to the severity of
water stress.

Keywords: SOMW, Pomegrenate, phenolic extract, water stress
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STUDY OF THE ANTIFUNGAL EFFECT OF THE ESSENTIAL OIL OF LAVANDULA STOECHUS L.,
AND OF THE ESSENTIAL OIL OF JUNIPERUS OXYCEDRUS L., OF TUNISIAN ORIGIN AGAINST
EUTYPA LATA PATHOGENIC FUNGUS RESPONSIBLE FOR EUTYPIOSIS IN VINES
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BP1039, Reims Cedex 2, France

Recent research has shown that essential oils (EOs) possessing antifungal properties and minimal environmental impact could serve
as an alternative for the biocontrol of fungal pathogens in fruits. Developing EO-based treatments for managing fungal diseases could
help address the environmental and health issues caused by pesticides. However, limited information is available regarding the use of
EOs for combating grape trunk diseases (GTDs). Hence, it is crucial to continue research and develop environmentally friendly
management strategies. This field of study is continuously evolving, and new data on the effectiveness of EOs will emerge with time.
Therefore, our study aimed to explore the rich Tunisian flora, which includes medicinal and aromatic plants. We specifically focused
on investigating the antifungal activity of Juniperus oxycedrus and Lavandula stoechas against Eutypa lata, a pathogenic fungus
commonly associated with Eutypa dieback.

The chemical composition of essential oils obtained from Tunisian Juniperus oxycedrus and Lavandula stoechas was analyzed using
gas chromatography coupled with mass spectrometry (GC/MS) techniques. Six compounds, accounting for 100% of the EO of
Juniperus oxycedrus, and eleven compounds, representing 100% of the EO of Lavandula stoechas, were identified. The predominant
compound in Juniperus oxycedrus EO was a-pinene (60.54%), whereas 1,8-cineole (47.18%) was the major constituent in Lavandula
stoechas EO. Furthermore, our research revealed that both plant essential oils exhibited significant inhibitory activity against the
mycelial growth of Eutypa lata. The EO of Lavandula stoechas demonstrated an inhibition rate of 69.76% at a concentration of 0.22
pL/ml, indicating a substantial capacity to hinder mycelial growth. At a concentration of 0.44 pL/ml, the inhibition rate reached
100%, suggesting complete inhibition. As for Juniperus oxycedrus EO, an inhibition rate of 21.31% was observed at a concentration
of 0.22 pL/ml, indicating moderate inhibition of mycelial growth. At a concentration of 0.44 pL/ml, the inhibition rate rose to
90.37%, indicating a more pronounced inhibition.

These results suggest that both Lavandula stoechas EO and Juniperus oxycedrus EO possess inhibitory effects on mycelial growth,
with greater effectiveness observed at a concentration of 0.44 pL/ml. The variation in efficacy between the two plants can be
attributed to their distinct chemical compositions. These findings underscore the potential integration of essential oils as a biocontrol
method to mitigate the negative impact of chemicals on the environment and human health.

Keywords: biocontrol, eutypiosis, eutypa lata, vine, essential oils, medicinal aromatic plants
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INTEGRITY OF PHOTO-ASSIMILATORY PIGMENTS IN BEAN (PHASEOLUS VULGARIS L))
PLANTS SUBMITTED TO CHROMIUM STRESS

YASSINE NADA, KHARBECH OUSSEMA, DJEBALI WAHBI

University of Carthage, Faculty of Sciences of Bizerte, LR18ES38 Plant Toxicology and Environmental Microbiology, 7021
Zarzouna, Tunisia.

Abstract: The phytotoxicity of chromium (Cr) was studied in bean (Phaseolus vulgaris L., var. Coco nain rose) plants exposed to
different concentrations of K,Cr,0; (0, 15, 25 and 50 uM) during 16 and 24 days. Chromium affected the biomass of plants that
exhibited visual symptoms of toxicity at root and leaf levels. Moreover, Cr stress led to a reduction of leaf chlorophyll and carotenoid
contents probably by inhibiting the pigments biosynthesis and/or enhancing the processes inducing their degradation. Indeed, Cr
induced an increase of leaf chlorophyllides contents which are intermediate metabolites of the chlorophylls degradation pathways.
Concomitantly, Cr excess inhibits the biosynthesis of A-aminolevulinic acid and porphyrin precursors of chlorophyll a. All measured
parameters indicatedthat Cr-induced alteration of plant photosynthetic efficiency probably associated to (i) increased leaf lipid
peroxidation and (ii) inhibition of chlorophylls biosynthesis combined with extensive degradation of these pigments.

KEYWORDS : Bean, Chlorophyll, Chlorophyllide, Chromium, Growth, Lipid peroxidation, Photosynthesis, Porphyrin.
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ANTIOXIDANT POWER OF OLIVE PULP FROM CHEMLAL VARIETY AND ITS PROTECTIVE
EFFECT AGAINST LIPID PEROXIDATION
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Abstract: Olea europaea is one of the most widely used medicinal plants in traditional medicine. This plant is rich in
natural substances with beneficial effects. Some compounds identified in the extracts of its fruits, such as polyphenol
and flavonoids are characterized by an important antioxidant and anti-inflammatory activity. This study conducted to
the evaluation of the antioxidant activity of the phenolic extract of olive pulp (Olea europaea L.) from Chemlal variety
using three general tests; reducing power, DPPH test and neutralization of hydrogen peroxide. The lipid peroxidation
was assessed by thiobarbituric acid reactive substances. The result of the quantitative analysis revealed a richness of
olive pulp by polyphenols and flavonoids but the flavonoids content is low compared to that of polyphenols. According
to the obtained results, it appears that the phenolic extract of olive pulp is characterized by a high capacity to trap the
DPPH’ radical with an ICs, value in the order of 158.1+2.57ug/ml. This antioxidant capacity is confirmed by the
reducing power (ECs,=1.63+0.0035mg/ml). Indeed, these polyphenols are also able to neutralize hydrogen peroxide
(H,0O,) with an appreciable 1Csq value in the order of 117.32+2.36ug/ml. Moreover, the olive pulp extract has showed a
significant protective effect against lipid peroxidation (MDA = 125.62+ 2.80 umol/g tissue).All the obtained results in
our study have showed the richness of the phenolic extract of olive pulp in bioactive compounds characterized with a
high antioxidant activity which leaves possible its use as a potential source of natural antioxidants in food and
pharmaceutical industry.

KEYWORDS: Olea europaea L, Polyphenols, Antioxidant activity, Lipid Peroxidation, Protective effect.
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TUNISIAN  WILD ROSEMARY (ROSMARINUS OFFICINALIS L.) ESSENTIAL OILS:
PHYTOCHEMICAL PROFILING, ANTIBACTERIAL AND ANTI-BIOFILM PROPERTIES AND
MOLECULAR DOCKING STUDIES
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Abstract: Rosemary has been widely accepted as one of the spices with highest antioxidant, antibacterial and
antibiofilm activities. The aim of this study was to investigate chemical composition and to evaluate in-vitro
antimicrobial, anti-biofilm and antioxidant activities of rosemary essential oil. The chemical composition was analyzed
by GC-MS and its antioxidant activity was determined using DPPH free radical scavenging method. The antibacterial
activity was evaluated by micro-dilution method and anti-biofilm activity was assessed using a crystal violet test. 31
compounds were identified using GC-MS analyses. The three major components that define the chemotype were 1,8-
cineole (40,76-55,47%), camphor (5,42-18,65%) and a-pinene (9,88- 13,83%). The docking verification has shown a
good affinity of some chemical compounds with the studied enzymes explaining the assessed biological activities.

Key words: Rosmarinus officinalis L., Essential oil, Chemical composition, Antioxidant activity, Antibacterial activity,
Anti-biofilm activity, molecular docking.
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PROTEOMIC AND MOLECULAR IDENTIFICATION OF AN EXTREME THERMOPHILIC
BACTERIUM ISOLATED FROM SEDIMENT SAMPLE USING MALDI-TOF MS AND 165 RRNA
GENE SEQUENCING
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Recent technological advancements have enabled researchers to fully quantify the composition and biodiversity of
extreme environments using both culture-dependent and culture-independent approaches. This has resulted in a wealth
of data on extremophilic microbial communities, providing invaluable opportunities to assess, valorize, and characterize
their ability to produce secondary metabolites and thermostable biomolecules. Several extremely thermophilic strains,
with an optimal growth temperature exceeding 70°C were isolated and purified from sediments of an aluminum foundry
furnace heated to 700°C, used for the production of cast iron molds, located in Oran, Algeria. In this study, only one
aerobic bacterial strain was selected and characterized phenotypically, proteomically, and molecularly. The optimal
temperature for its growth was found to be 75°C. Proteomic identification using Matrix Assisted Laser Desorption
lonization Mass Spectrometry (MALDI Biotyper Sirius) was compared to 16S sequencing via the Sanger method
(Applied Biosystems 3500) for bacterial identification. With a score exceeding 2.0 on MALDI-TOF, the strain was
considered highly identified at the genus and species level, classified as Brevibacillus aydinogluensis. Subsequently,
this isolate underwent bacterial DNA extraction, followed by PCR amplification of the 16S rRNA gene using universal
primers. PCR products were purified and prepared for BigDye sequencing. Bioinformatic analysis of the 16S rRNA
genetic sequence revealed its phylogenetic affiliation with members of the Bacillus genus. The isolation of such an
extremophilic strain paves the way for future complementary screening studies on its potential to produce thermostable
biomolecules that could potentially be used in various biotechnological applications such as industry, agri-food,
cosmetics, or in the medical and pharmaceutical fields.

Keywords: Thermophiles, extreme environments, MALDI-TOF MS, 16S rRNA, thermostable biomolecules.
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Abstract: The olive oil processing industry generates substantial quantities of by-products in the form of solid waste
and wastewater, leading to serious environmental worries. Both by-products contain various high-value compounds
such as cellulose and lignin. One potential strategy to increase the utility of these wastes involves extracting
lignocellulosic nanofibers (LCNF), which possess interesting properties including biocompatibility, biodegradability
and film-forming capacity. This study reports on the extraction of LCNF from olive pomace using alkali and bleaching
treatments, as well as the examination of the reinforcing capability of the extracted microfibers using polyvinyl alcohol
(PVA) as a biopolymer matrix. Initially, olive pomace, a solid by-product, was collected from an olive mill in the North
of Tunisia. LCNF were extracted through bleaching and mechanical treatments. The crushed olive pomace was treated
with 1.7 % (w/v) sodium chlorite and a buffer solution (27 g sodium hydroxide and 7.5 mL of acetic acid) at 85 °C for 2
h. Afterward, the treated fibers were oxidated using TEMPO followed by a mechanical treatment. The obtained LCNF
were characterized in terms of morphological, structural and thermal properties. Subsequently, the reinforcing ability of
extracted LCNF at various concentrations (5,7, 10 and 15 %) was studied using PVA by the solvent evaporation process.
The morphological, thermal, mechanical, physical and optical properties of biocomposite films composed of
PVA/LCNF were assessed. In light of our findings, the incorporation of LCNF improved the thermal stability of films.
Additionally, the addition LCNF up to 7% improved the elongation and elasticity of PVA films.

KEYWORDS: Polyvinyl alcohol, lignocellulosic hanofibers, mechanical treatment, olive by-products
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A NOVEL SERICIN-BASED CREAM AS A PROMISING TREATMENT FOR INFECTED DIABETIC
WOUNDS
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Abstract

Diabetic wound infections are major threats to public health worldwide. Staphylococcus aureus is most prevalent
pathogen in ulcers which involves drug resistance and impairs the wound healing process, leading to costly
complications and mortality.

Accordingly, this study aimed to develop a multifunctional cream based on silk sericin protein extracted from cocoons
and investigate its anti-infectious and wound healing effects on diabetic wounds in a rat model. The wounds were
infected with a multi-drug-resistant Staphylococcus aureus isolated from a patient. “Afusidic cream®” was used as a
reference drug.

Microbiological, stereological, planimetric, biochemical and histological results showed that the sericin-based cream
significantly reduced the bacterial load at the wound site when compared to the other groups (P<0.05) and promoted the
wound healing over 12 days by increasing collagen fiber deposition and epithelial cells migration.

The sericin-based cream, with potent antibacterial and healing properties, could offer a promising alternative to
conventional antibiotics for the management of diabetic wounds.

KEYWORDS: infected diabetic wounds, sericin-based cream, wound-healing, rat model
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Abstract: Dairy products are always carriers of beneficial bacteria, which provide significant nutritional value to
consumers. The aim of this study was to characterize several strains of native Romanian lactic acid bacteria (LAB) in
order to select valuable nutritional and probiotic strains for the manufacture of functional products. Fourteen LAB
strains were analyzed for antibiotic sensitivity (disk diffusion method), the presence of antibiotic resistance genes, the
presence of functional genes. and the production of organic acids by HPLC. Antibiotic resistant strains were observed
only with ampicillin (Amp10) and kanamycin (K30), 79% and 32%, respectively, with results partially confirmed by
molecular analysis. Multiplex PCR revealed the presence of LBA1272, dItD, folP, agl, a-amy, malL, and ribA genes,
related to stress resistance, starch metabolism, and production of vitamins, except for folk.

KEYWORDS: Lactic acid bacteria, functional product, probiotic
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VALORIZATION OF SUCROSE EXTRACTED FROM WASTE SOFT DRINKS FOR IN VITRO
GERMINATION AND GROWTH OF HOT PEPPER SEEDLINGS ON MURASHIGE AND SKOOG
MEDIUM
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Abstract: This study explores the potential of utilizing sucrose extracted from waste soft drinks as an alternative carbon
source for in vitro germination and growth of hot pepper (Capsicum frutescens L.) seedlings on Murashige and Skoog
(MS) medium. The process involved degassing, heating, decoloration and additives removal using active charcoal, and
filtration of non-conforming soft drinks to obtain a high-concentration syrup, which was dehydrated and powdered.
Fourier Transform Infrared Spectroscopy (FTIR) analysis confirmed the target level of purity of the sucrose powder.
The powdered sucrose was incorporated into MS medium at a concentration of 20 g/l sucrose (MS20). Hot pepper seeds
were germinated and grown on both the MS20 medium containing extracted sucrose and the conventional MS medium
supplemented with commercial pure sucrose. Comparable germination rates and plantlet performances were observed
between the two groups, suggesting that sucrose derived from waste soft drinks can effectively substitute commercial
sucrose in plant tissue culture media. Further research can explore optimization methods and the broader application of
waste-derived sucrose in plant tissue culture.

KEYWORDS: waste soft drinks, sucrose, valorization, in vitro germination
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VALORIZATION OF OASES DATE PRODUCTS: A COMPARATIVE COMPOSITIONAL STUDY OF
PRODUCTS DERIVED FROM FRUITS DATE OF DEGLET NOUR AND COMMON CULTIVARS

HATEM BEN MOHAMED

Arid and Oases Cropping Laboratory, Arid Regions Institute (IRA), Ennahel, 6051, Gabes, Tunisia

Abstract : The current work focuses on the valorization of low market value date palm (hard date) by technological
transformation into highly valued products. Thus, our work consists of two parts. The first aims to appreciate the
physico-chemical and microbiological qualities of a commercial local syrup of three Tunisian date palm (Phoenix
dactylifera L.) varieties (Deglet-Nour, Allig, Bouhattem). The second part is devoted to the extraction as well as well as
the physico-chemical and biochemical characterization of the oil obtained from date seeds of the three varieties that
mentioned above.

Physicochemical and biochemical analysis showed that the three-studied syrups are an important source of sugars,
minerals and total polyphenols. Especially, Bouhattem syrup has a higher content of potassium, calcium and
magnesium. In addition, the contents of total soluble sugars are around 61.6, 60.2 and 54.3 g/100 g of MF in Deglet-
Nour, Allig and Bouhattem syrups, respectively. The comparison of the sugars composition revealed that Deglet-Nour
syrup is rich in sucrose while Bouhattem and Allig date syrups are very low or does not contain sucrose and rich in
reducing sugars, mainly, glucose and fructose. This enhances the nutritional value of common date syrups (Bouhattem,
Allig) and allows them to be classified among foods with high nutritional value. Therefore, obtaining syrup without or
with low sucrose content would be of major importance that can be used for the production of dietary hypoglycemic
products. The highest level of proteins was found in Deglet Nour syrup (1.1%) while Allig syrup presents the highest
level of bioactive substances such as total polyphenols (4.4 mg EAG/g MF). The acidic pH as well as the low water
content of our products can increase their shelf life and reduce the risk of their bacterial contamination. Likewise, this
finding was confirmed by the microbiological analysis, which clearly showed that these syrups meet microbiological
standards. It can be concluded that the transformation of lower quality dates may contribute to preserving the palm date
heritage by offering new nutrient and energy bioproducts with easy conservation.

Concerning the second part, date seed oil analysis revealed a high content on monounsaturated fatty acid with potential
health benefits (oleic acid). In particular, Deglet-Nour oil present the higher content of oleic acid (65.3%). However, the
oil of the Allig variety contains more bioactive substances with antioxidant activity such as cholorophylls, carotenoids
and polyphenols. This gives it the highest antioxidant activity. Considering the above, date seed oil can be used in
dietary diets as well as in the cosmetics industry.

KEYWORDS : Terroir products, Syrup, Date seed oil, Physicochemical characteristics, Microbiological quality,
antioxidant capacity.
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FUNCTIONAL VALIDATION OF LOBULARIA MARITIMA THIOREDOXIN-H2 PROTEIN FOR ITS
ABILITY TO COMBAT BACTERIAL AND FUNGAL INFECTIONS
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! Biotechnology and Plant Improvement Laboratory, Centre of Biotechnology of Sfax, University of Sfax, B.P ““1177",
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Abstract:

Thioredoxins (Trxs) belong to a family of multifunctional redox proteins that is critical for maintaining and regulating
the cellular redox environment during plant cell growth. Also, they are important for the development of plant’s
response to biotic and abiotic stress; however, the specific biological functions of h-type thioredoxins (Trxhs) in plants
have not been fully elucidated. Herein, we investigated the role of LmTrxh2, a specific member of the Trxh family, in
response to various biotic stress simulants, including mechanical wounding, exposure to jasmonic acid (JA), picolinic
acid (PA), salicylic acid (SA), ethephon (ETP), and hydrogen peroxide (H202). We observed that LmTrxh2 transcripts
were significantly upregulated upon exposure to these stress simulants. The characterization of enzymatic activity
revealed that the recombinant LmTrxh2 protein functions as a disulfide reductase. While the role of Trx proteins in
redox regulation is well known, their involvement in antimicrobial activity is still unexplored. Therefore, we assessed
the antimicrobial effect of LmTrxh2 towards various microorganisms and observed a concentration-dependent
inhibition of microbial growth. The minimum inhibitory and minimum bactericidal concentrations and the diameters of
the inhibition zones were 40-1250 pg/mL, 40-1250 pg/mL, and 12.5-32.5 mm, respectively. In addition, we used
previously developed LmTrxh2-transgenic tobacco lines and found that they showed enhanced resistance to fungal
infections triggered by Fusarium graminearum and Aspergillus niger. This resistance was associated with an
upregulation of known defense-related genes. Overall, our findings suggest that LmTrxh2 is responsive to multiple
biotic stress simulants and plays a critical role in the basal resistance of plants to pathogen infections. These results
highlight the potential of LmTrxh2 in the development of strategies to protect crops from various stress factors and
emphasize its importance in the adaptation of plants to different stress conditions.

KEYWORDS: Biotic stress, Defense signaling, LmTrxh2 protein, Lobularia maritima, Antimicrobial activity
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EFFECTS OF A NOVEL LIN SEED POLYSACCHARIDE ON BEEF SAUSAGE PROPERTIES

RIADH BEN SALAH', FARIDA BENDALI? AND NAOUREZ KTARI*

1Laboratory of Biotechnology Microbial enzymatic and Biomolecules (LBMEB), Centre of Biotechnology of Sfax, Road
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Abstract

Functional ingredients are substances that offer health benefits beyond their nutritional value. A novel
heteropolysaccharide, named Linum water soluble polysaccharide (LWSP) was purified from Linum usitatissimum L.
seeds powder and identified, via TLC and NMR, as a polymer composite of 1-2-L-arabinose, 1-2-D-xylose, 1-2-D-
mannose and 1-2-D-glucose. The effect of incorporating LWSP on the quality of beef sausages, stuffed into collagen
casings after 15 days of storage at 4°C, was evaluated for texture profile analysis, color, sensory analysis and oxidation
attributes. The new sausages formulated with LWSP recorded good textural attributes via reduction of cohesiveness,
hardness and chewiness and improved the sensory features, especially texture, color and general acceptability. In
addition, substituting ascorbic acid, a synthetic antioxidant, via the biological ingredient LWSP, retarded lipid oxidation
and improved the oxymyoglobin rate until 15 days of storage. LWSP was proved to be a good natural substituent to
synthetic antioxidants that definitely improves the oxidation stability and quality of sausages.

KEYWORDS : functional properties; antioxidant activities; quality of sausages? antioxidant activities; quality of
sausages
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ANTIOXIDANT ACTIVITIES, FUNCTIONAL PROPERTIES, AND APPLICATION OF A NOVEL
LEPIDIUM SATIVUM POLYSACCHARIDE IN THE FORMULATION OF CAKE

SIRINE BEN SLIMA', NAOUREZ KTARI*?, IMEN TRABELSI', FARIDA BEN DALI‘, RIADH BEN
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'Laboratory of Biotechnology Microbial Enzymatic and Biomolecules (LBMEB), Center of Biotechnology of Sfax,
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“Laboratory of Enzyme Engineering and Microbiology, National School of Engineering of Sfax (ENIS), Sfax, Tunisia
®*Department of Life Sciences, Faculty of Science of Gabes, Gabes, Tunisia

*Faculté des Sciences de la Nature et de la Vie? Bejaia, Algérie

Abstract: A novel heteropolysaccharide, named cress water soluble polysaccharide (CWSP), was purified from
Lepidium sativum seeds. Antioxidant activities and functional properties were characterized thermally using thermal
gravimetric analysis (TGA), and the differential scanning calorimeter (DSC) results of CWSP were evaluated. The total
antioxidant capacity and the metal chelating activities of CWSP at 3 mg/ml were equivalent

to 116.34 pg ascorbic acid and 62.57%, respectively. As for the CWSP that was used for the production of cakes, it was
thermally stable, and it presented high water (WHC) and oil holding (OHC) capacities and good emulsion properties.
The samples were prepared with different levels of CWSP (0.1. 0.3, and 0.5%) and analyzed during 15 days of storage
at room temperature. The obtained results indicated that the addition of CWSP had a significant effect on the texture
profile, leading to the increase in all parameters in terms of hardness, springiness, cohesiveness, adhesiveness, and
chewiness. Moreover, the reformulation samples presented higher a* and lower L* and b* than the control sample. The
sensory evaluation showed that the formulation of cake with 0.3% of CWSP was the most acceptable. Therefore, CWSP
was shown to be a new alternative for improving the quality attributes, indicating potent antioxidant activities on the
shelf life during the storage of bakery foods.

KEYWORDS: Antioxidant activities, cake, functional properties, polysaccharides, quality
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QUALITY OF FERMENTED GOAT MILK FLAVOURED WITH LEAVES OF PHOENICIAN
JUNIPER STORED UNDER AMBIENT CONDITIONS

ELHASSAN BENYAGOUB*

! Architecture and Environmental Heritage Laboratory (Archipel), Mohammed Tahri University of Bechar (08000), Bechar-Algeria

Abstract: This study focused on the physicochemical and bacteriological properties of a local, traditionally
fermented raw goat milk from Southern Algeria supplemented with the leaves of the Phoenician juniper. Analysis of the
goat milk sample supplemented with juniper leaves was conducted against a control sample (without juniper leaves) and
stored in a traditional goatskin churn (Chekoua) at ambient temperature. Some physicochemical parameters were
tracked, namely pH, titratable acidity, temperature, lactose content, and total dry matter. The microbiological analysis
included the following parameters: the total aerobic mesophilic flora, fungal flora, total and thermotolerant coliforms,
coagulase-positive staphylococci, faecal streptococci, lactic acid bacteria, and the pathogenic bacteria Salmonella spp
and Listeria monocytogenes. The obtained results showed an evolution of the physicochemical parameters during five
days of conservation by increasing the titratable acidity, which proved to be significant for the test sample
supplemented with J. phoenicea leaves compared to the control sample. The microbiological quality was characterized
by the absence of pathogenic species, and a reduction of bacterial contaminants. The study results showed that both
goatskin and Phoenician juniper leaves can be used to improve the microbiological and sensory quality of fermented
goat milk stored in the open air by the inhabitants of Southern Algeria. Such an artisanal practice should be maintained
as a regional tradition. Further studies on fermented goat milk and its dairy by-products are recommended.

KEYWORDS: Goat milk, J. phoenicea L leaves, physicochemical properties, traditional knowledge, goatskin churn
(Chekoua)

154


http://univ-bejaia.dz/Fac_Sciences_Nature_Vie/departements

"AYA ATSE

TUNISIAN ASSOCIATION OF BIOLOGICAL SCIENCES
33" INTERNATIONAL CONGRESS OF BIOLOGICAL SCIENCES AND BIOTECHNOLOGY

POSTER N° : 76.

IN VIVO EVALUATION AND MOLECULAR DOCKING STUDIES OF EUCALYPTUS OLEOSA (EO).
EXTRACT OF SEEDS HEPATOPROTECTIVE EFFECT INDUCED BY TETRACHLOROMETHANE
(CCL4) IN RATS.

AMIRA BEN TEJ! MOHAMED ALI BORGI', FERIANI ANOUER *, AND NIZAR TLILI?

1Laboratory of Biotechnology and Biomonitoring of the Environment and Oasis Ecosystems, University of Gafsa, 2112
Gafsa, Tunisia.

2Laboratory of Olive Biotechnology, Center of Biotechnology of Borj-Cédria, BP. 901, 2050, Hammam-Lif, Tunisia.

Abstract

In this investigation, we explored the preventive capacity of aqueous extract of Eucalyptus oleosa (EQ), against the
rapid hepatotoxicity of CCI4 in rats. In vitro, EO demonstrated significant antioxidant capacity in the DPPH and ABTS
assays. Results confirmed that pre-treatment with EO for six weeks at doses (25 mg/kg bw) and (50 mg/kg bw) for liver
harm due to CCI4 through recuperation of signs of liver damage (ALT, AST, LDH, ALP, GGT and bilirubin),
normalizing the lipid profile (TC, TG and LDL-C ), as nicely as, preventing DNA fragmentation. In addition, blocked
liver oxidative stress inspired through the management of CCl4 through stimulating antioxidant enzymes (GSH, CAT,
and SOD) responsible for the decrease in lipid peroxidation. have shown an anti inflammatory impact through
regulating TNF-a and IL-6 levels. Suppressive the effect on pro-inflammatory cytokines is extra exerted through its
ability to modulate expression of the NF-kB gene. The in silico study revealed that The diagnosed compounds have
strong and stable links with active sites of three keys inflammatory proteins (PARP-1, TNF-o and IL-6), that may
highlight antioxidant and anti inflammatory capacity of the extract. Overall, this research Preliminary pharmacological
guide for medicinal applications of eucalyptus oleosa to deal with inflammatory and hepatological conditions.

Key words: Eucalyptus oleosa , hepatotoxicity, liver oxidative stress , antioxidant and anti inflammatory .
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INFLUENCE OF COBALT DOPING ON THE ANTIBACTERIAL ACTIVITY OF ZINC OXIDE
NANOPARTICLES

SAMIA BOULEDROUA" A. MERAH', M. GUERNOUB?, S. MELIANI? AND A. DJAHOUDI 3

'Badji Mokhtar Annaba University, Faculty of Medicine, Laboratory of Mineral Chemistry, Algeria

*Badji Mokhtar Annaba University, Department of Biochemistry, Algeria

*Badji Mokhtar Annaba University, Faculty of Medicine, Laboratory Microbiology, Algeria

samiabouledroua@yahoo.fr

Antibiotic resistance poses a severe threat to public health, necessitating the development of new and more effective
antibacterial agents to combat this issue. In this regard, zinc oxide nanoparticles are of particular interest due to their
substantial antibacterial activity. However, doping ZnO with transition metals, especially cobalt tends to enhance its
antibacterial properties.

The current study involves the synthesis of pure zinc oxide nanoparticles and those doped with 5% and 10% cobalt. The
samples were synthesized by a simple chemical method of Co-precipitation and were characterized using various
techniques including X-ray diffraction, scanning electron microscopy coupled with EDAX, UV-visible spectroscopy,
and infrared spectroscopy..

The antibacterial activity was tested against Gram-positive bacteria. (S. aureus, S. aureus (MRSA), E. faecalis, B.
cereus) and Gram-negative bacteria (P. aeruginosa ATCC 27853, P. aeruginosa KpC +, P. aeruginosa K.pC-, P.
aeruginosa K.pn, E.Coli, P.aeruginosa VIM-2, Acinobacter, S. marcescens) using the agar dilution technique.

The results showed that zinc oxide nanoparticles doped with cobalt have a more pronounced antibacterial effect on
Gram-negative bacteria than pure zinc oxide nanoparticles; however, they showed no effect on Gram-positive bacteria.
Additionally, nanoparticles doped at 5% exhibited a significant inhibitory effect on the majority of bacteria compared to
those doped at 10%. We can deduce that 5% cobalt doping is the most effective, and the variance in the antibacterial
activity of cobalt-doped ZnO nanostructures against Gram-negative and Gram-positive bacteria may be attributed to
differences in nanoparticle size and the integrity of bacterial cell wall or membrane structures

KEYWORDS: doping, nanocomposite, Zn0O, cobalt, antibacterial activity
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ENHANCING THE GROWTH AND NUTRITVE COMPOSITION OF EDIBLE YEAST CULTIVATED
IN FOOD WASTES - BASED MEDIA.
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Hamidouche, Oued Smar, 16200, Alger, Algérie.

2 Université de Tunis EI Manar, Higher Institute of Applied Biological Sciences of Tunis, LR22ES04 Bioresources,
Environment and Biotechnologies (BeB), 1006, Tunis, Tunisia

Abstract :

Microorganisms represent promising sources of food, feed, and bioactive molecules with diverse applications across
industries. However, their production costs remain a challenge. This study explores the potential of utilizing low-cost
feedstocks, specifically olive mill wastewater (OMWW), to produce edible yeast biomass enriched with carotenoids and
total polyunsaturated fatty acids. Surface response methodology has been employed to maximize biomass concentration
and the composition of the yeast by optimizing the proportions of OMWW, urea concentration, cheese whey proportion,
inoculum size, and agitation. The results of this study revealed varying optimal conditions for each examined factor.
Utilizing models derived from the data, a significant increase in biomass production by a factor of 2.5 was achieved
compared to previous research employing OMWW-based media. Additionally, carotenoid and total polyunsaturated
fatty acid yields exhibited significant enhancements, with increases of 8-fold and 6.7-fold, respectively. Furthermore,
effective removal of toxic polyphenols from OMWW was demonstrated across diverse media compositions,
highlighting the multifaceted role of this yeast in both food processing and environmental remediation. These findings
underscore the potential of combined OMWW and CW substrates for edible yeast and nutritive molecule production.
This study is part of the Euro-Mediterranean Olive3P project, "Innovative sustainable food system for olive oil
production converting solid and liquid by-products into edible yeast and biopesticide,” provided through the Joint Call
of the Cofund ERA-NETSs SUSFOOD2 (Grant N° 727473) and FOSC (Grant N° 862555).

Keywords: Olive mill wastewater; Edible yeast; Biomass; Carotenoids; Total unsaturated fatty acids; Polyphenols
removal; Waste valorisation.
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ANTICANCER ACTIVITY OF ENCAPSULATED PEARL MILLET POLYPHENOL-RICH EXTRACT
AGAINST PROLIFERATING AND NON-PROLIFERATING BREAST CANCER CELLS INVITRO
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* Correspondence: hajrilatifal45@gmail.com

Abstract: Plant-derived polyphenols are bioactive compounds with potential health-promoting properties including
antioxidant, anti-inflammatory, and anticancer activity. However, their beneficial effects and biomedical applications
may be limited due to their low bioavailability. In the present study, we have considered a microencapsulation-based
drug delivery system to investigate the anticancer effects of polyphenol-rich (apigenin, caffeic acid, and luteolin)
fractions, extracted from a cereal crop pearl millet (Pennisetum glaucum), using three phenotypically different cellular
models of breast cancer in vitro, namely triple negative HCC1806, ER-positive HCC1428, and HER2-positive AU565
cells. Encapsulated polyphenolic extract induced apoptotic cell death in breast cancer cells with different receptor
status, whereas they were ineffective against non-tumorigenic MCF10F cells. We show for the first time the anti-breast
cancer activity of encapsulated polyphenolic extract of pearl millet and postulate that microencapsulation may be a
useful approach for potentiating the anticancer effects of phytochemicals with limited bioavailability.

KEYWORDS: pearl millet; encapsulated polyphenolic extract; breast cancer.
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ISOLATION AND IDENTIFICATION OF NEW THERMOPHILIC STRAIN FROM ALGERIAN
DESERT
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(1) Genomics Technology Platform. Higher School of Biological Sciences of Oran, Oran, Algeria.
(2) Laboratory of Biology of Microorganisms and Biotechnology, University of Oran 1 Ahmed Ben Bella, Oran,
Algeria.

Abstract: Extreme biotopes are home to microorganisms adapted to hostile environmental conditions. These
organisms, known as extremophiles, produce critical enzymes called extremozymes that provide stability in extreme
conditions and are essential for their survival. Despite the challenging nature of these environments, the potential of
extremophiles remains largely untapped in Algeria. This study aims to harness the biotechnological potential of
extremophiles for the scientific and economic advancement of Algeria, particularly in industrial and medical sectors.
Sampling from Algerian desert was performed to collect microorganisms adapted to extremely hot conditions. These
samples were then cultured at 65°C on nutrient agar to promote the growth of thermophilic bacteria. After a period of
cultivation, a purification step was carried out to isolate a specific strain of interest for further investigation.

The results from MALDI-TOF analysis at the ESSBO genomic platform “PLAGENOR” revealed an abundance of a
Geobacillus haplotype capable of forming spores at 65°C and reputed for its significant enzymatic activities.

In conclusion, Algeria boasts a rich diversity of thermophilic bacteria with remarkable enzymatic capabilities. These
thermostable enzymes are promising for applications in various sectors, including the biomedical, pharmaceutical, and
industrial fields. By leveraging this biotechnological wealth, Algeria can develop innovative and sustainable solutions
for these industries.

KEYWORDS: Extremophiles, extremozymes, MALDI-TOF, biotechnological applications, industrial applications,
medical applications.
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Abstract

The objective of the present study was to investigate the phytochemical profile of plant parasite Phelipanche ramosa. In
vitro antioxidant activities and in vivo hepatopreventive potential were evaluated. The investigation of antioxidant
properties in vitro highlighted that P. ramosa was slightly more efficient in scavenging DPPH, ABTS, superoxide, and
hydrogen peroxide radicals, when compared to BHT. Additionally, the plant parasite showed dose-dependent
suppressive effects on pancreatic lipase activity. In vivo studies showed that P. ramosa presented interesting
hepatopreventive capacities against CCI4 induced liver injury, as evidenced by (i) the preventive effects against DNA
damage and (ii) the normalised hepatic biomarker parameters (ALT, AST, GGT, and LDH). Furthermore, P. ramosa
reduced the oxidative stress in liver tissue by inhibiting lipid peroxidation together with the enhancement of the hepatic
antioxidant activities (CAT, SOD and GPx) and GSH content. Additionally, P. ramosa exhibited an antifibrotic effect,
which was clearly demonstrated by the histopathological examination using H-E staining. The obtained results support
the use of P. ramosa extracts in industries without further purification as antioxidants and against free radical induced
damage.

Key words: Phelipanche ramosa; antioxidant; hepatoprotective
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IMPACT OF MISSENSE MUTATIONS ON THE STRUCTURE-FUNCTION RELATIONSHIP OF
HUMAN SUCCINYL-COA SYNTHETASE USING IN SILICO ANALYSIS
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Abstract: The encephalomyopathic mtDNA depletion syndrome with methylmalonic aciduria is associated with
succinyl-CoA synthetase (SCS) deficiency caused by pathogenic variants in genes encoding its two subunits. SCS is a
mitochondrial enzyme involved in several metabolic pathways and acts as a heterodimer composed of o and  subunits
encoded by the SUCLGL1 and SUCLA2 genes, respectively. The purpose of this study was to analyze the effects of the
most pathogenic non-synonymous single nucleotide polymorphisms (nsSNPs) by applying, using different prediction
tools, a filtering strategy, on the 343 and 365 nsSNPs found in SUCLG1 and SUCLA2 genes, respectively, retrieved
from the databases. The structural and functional impact of these SNPs on SUCLGI (a subunit) and SUCLA2 (B
subunit) proteins as well as on the enzyme complex (SCS) was also investigated using homology modeling and
molecular docking. Results showed that most deleterious mutations selected for structural analysis were located mainly
in loop regions which are critical for protein stability and function. Interestingly, variants changing Glycine and Proline
residues in these regions may affect stability of the protein supporting their importance. We showed also that variants
leading to the hydrophobic and hydrophilic residues could destabilize the folding and binding of the protein. In addition,
when comparing interaction of native or mutated proteins with ligands using molecular docking, we have identified the
most important regions involved in the interaction between SUCLG1-CoA, SUCLA2-ADP-Mg®* and phosphate ion
binding site, and between the two subunits themselves, which mainly involving the ligase CoA domain. Our structural
analysis, performed on selected nsSNP, are in accordance with experimental studies reported in the literature and
predicted that they would responsible to either nonfunctional protein, subunit instability resulting in reduced amounts of
misassembled protein, or in a protein unable to phosphorylate ADP.

KEYWORDS: Succinyl-CoA synthetase ADP- dependent, Missense SNPs, Homology modeling, Docking, Structure-
function relationship
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IDENTIFICATION AND CHARACTERIZATION OF A PROTEIN LINKED TO PATHOGENICITY
(TDPR10) OF DURUM WHEAT IN RESPONSE TO ABIOTIC AND BIOTIC STRESS
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Email: emnakhanfirl@gmail.com

Background and Aim: The TdPR10 proteins, part of the pathogenesis-related (PR) protein family, play a pivotal role
in plant defense mechanisms. Despite extensive research in various species, the specific functions of TdPR10 in durum
wheat’s (Triticum turgidum L. subsp. durum) response to stress are not fully understood. This study aims to delve
deeper into the identification and characterization of TdPR10 proteins and their association with pathogenicity and
stress response in T. turgidum. We focus on the salt-sensitive Tunisian cultivar Azizi to investigate the expression
profile of PR10 under salinity stress, which is a significant abiotic stress affecting crop yield.

Methods: We conducted a comparative analysis using two local Tunisian genotypes of tetraploid wheat T. turgidum L.
subsp. durum, cv. Mahmoudi and cv. Azizi, to explore the PR10 expression profile. This study’s approach was designed
to shed light on the differential expression of TdPR10 proteins and their potential role in conferring salinity tolerance.
Results: By employing the Azizi cultivar, we isolated the TdPR10 gene from RNA extracted from plants subjected to
salt stress. The subsequent steps involved purifying the PR10 protein, which enabled us to conduct a thorough
investigation of its enzymatic activities and interactions under stress conditions.

Conclusion: Our refined methodology has successfully isolated and characterized the TdPR10 protein from the
Tunisian durum wheat cv. Azizi. The results of this study enhance our comprehension of the molecular dynamics at
play during the stress response in durum wheat. This knowledge paves the way for developing strategies to breed or
engineer durum wheat varieties with improved stress resilience, potentially increasing crop productivity in saline
environments.

Keywords: Abiotic and biotic stress; Durum wheat; Enzymatic activities; Pathogenesis related protein; TdPR10; gene
expression;
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TEA TREE ESSENTIAL OIL SOLID SOAP CHARACTERISATION
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Abstract

The study's objective is to develop a 100% natural antiseptic solid soap using the cold process method and incorporating
Tea tree essential oil (Melaleuca Alternifolia) as a natural antiseptic agent. To achieve this, four soap samples (A, B, C,
and D) were prepared and assessed. In this experimental setup, Sample A served as the control soap, devoid of any
additional ingredients. Conversely, Sample B incorporated Tea tree essential oil for its potential antimicrobial
properties, while Sample C was formulated with the inclusion of geranium hydrosol to assess its impact on the soap's
characteristics. Lastly, Sample D was created by synergizing both Tea tree essential oil and geranium hydrosol to
investigate any potential combined effects. The samples were meticulously characterized, encompassing assessment of
water content, pH levels, hardness measurements, FTIR analysis, and evaluation of their antiseptic properties. The
analysis of water content revealed that all samples fell within the recommended range. pH analysis indicated that all
samples exhibited an alkaline nature. The hardness test results showed that Sample D had the highest hardness value,
measuring 86674.5 gram-force. FTIR spectra analysis consistently displayed key bands, such as the v (C=0) frequency
of the keto group at 1558 cm-1 and a strong band at 1450 cm-1 corresponding to the v (C-O) frequency of the ester
oxygen. In vitro antimicrobial screening against various bacterial strains demonstrated that Sample D exhibited
significantly higher activity against tested microorganisms compared to Samples A, B, and C. Additionally, the
antiseptic efficacy test revealed that Sample D achieved an outstanding bacterial reduction rate of approximately 98%.

KEYWORDS: Antimicrobial activities, antiseptic power, Geranium rose hydrosol, Natural active ingredient.
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ENTOMOPATHOGENIC FUNGI FOR SUSTAINABLE CONTROL OF THE DESERT LOCUST,
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1 Laboratory of Molecular Biotechnology of Eukaryotes, Centre of Biotechnology of Sfax
1 Department of Biological Sciences and Plants Protection, Higher Agronomic Institute of Chott Mariem

Abstract: The desert locust, Schistocerca gregaria (Orthoptera: Acrididae), stands out as one of the globe's most
destructive migratory pests. In response to the extensive utilization of chemical insecticides, widely recognized for their
detrimental effects on the environment, entomopathogenic fungi (EPF) have emerged as efficacious biological control
agents in agricultural practices. Currently, the prospect of integrating them into locust management programs represent
a significative advancement towards eco-friendly solutions. The pathogenicity of EPF primarily depends on their
hydrolytic potential, which is typically composed of a variety of enzymes that act synergistically to affect the insect's
integument. Metarhizium anisopliae has been listed for several years as one of the few products recommended by the
Locust Pesticide Referee Group of the FAO for controlling the desert locust and other locust species. In this study, our
contribution consists of using indigenous EPFs, newly isolated from local biotopes, in the biological control of S.
gregaria. The virulence screening assay with 25 isolates was conducted in the laboratory on fourth-instar larvae. The
fungal isolates that caused significant mortality (>60%) were genetically identified and belong to the genera Beauveria,
Trichoderma, Akanthomyces, Aspergillus, Penicillium, Fusarium and Purpureocillium. The hydrolytic profiles of
typically EPF were evaluated in the presence of the commercial strain of Beauveria bassiana R444. The analysis of
cuticle-degrading enzymes such as lipase, protease, and chitinase activities produced by these isolates revealed
significant differences in their production rates. The strain BM1, identified as Beauveria bassiana (OR578513,
PP335666) was the most effective, causing approximately 100% mortality after 13 days of treatment usingl07
conidia/mL. This strain has been characterized microbiologically and demonstrates a capacity to maintain a mortality
rate consistently above 95% regardless of the larval stage studied (L4, L5), and adult. Furthermore, its ability to utilize
complex substrates such as locust cuticle, wheat bran, soybean, etc., as carbon sources makes it a renewable source of
effective cuticle-degrading enzymes. The elucidation of the roles of these enzymes in the pathogenicity of the fungus
contributes to the development of new biopesticides and the future of biological control. Additionally,
entomopathogenic fungi (EPF) can produce a large number of metabolites. Our upcoming research will focus on
examining these metabolites and their impact on host physiology and immunity.

KEYWORDS: Desert locust, entomopathogenic fungi, biological control, cuticle-degrading enzymes
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POLYSACCHARIDES EXTRACTED FROM DEVERRA TORTUOSA WASTES: CHEMICAL
COMPOSITION AND STRUCTURAL PROPERTIES
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Abstract: Nature is rich with wild plants containing valuable chemical extracts; several herbs have been used since
antiquity in food, perfumes and pharmaceutical field.

Deverra tortuosa, a plant species belonging to the Apiaceae family widespread in North Africa and the Middle East, is
well known by its medicinal, aromatic virtues and essentially as a good source of essential oils.

Industrial processes including essential oil production generated wastes that would be considered the best source for
biopolymer production due to their low cost and abundance. In fact, this waste constitutes promising sources of precious
biologically active substances such as polysaccharides. Water soluble polysaccharides were extracted from waste
residues after the industrial production of the essential oil from Deverra tortuosa plant as novel approach for
valorization of these wastes. The chemical composition and structural characterization of the Deverra tortuosa water-
soluble polysaccharides (DTWSP) were treated using different techniques such as FT-IR spectroscopy, -Nuclear
magnetic resonance (NMR) spectroscopy, X-ray diffraction (XRD), Surface charge (zeta potential) measurements and
differential scanning calorimetry (DSC).

Keywords: Deverra tortuosa polysaccharides, Waste valorization, chemical composition,Structural properties
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ARBUSCULAR MYCORRHIZAL FUNGI ASSOCIATED WITH OLIVE: A SUSTAINABLE OPTION
FOR BETTER PLANT GROWTH
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° Laboratory of Research RME-Resources, Materials and Ecosystems, Faculty of Sciences of Bizerte, University of
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Abstract: This work concerned the effect of mycorrhizae on the growth of young olive seedlings of the Oueslati
variety. Two different mycorrhizal inocula were tested to assess their effect on the anatomical and physiological
parameters of olive trees over a five-month period. Microscopic study of the roots revealed the high efficiency of the
mycorrhizal strains used, which rapidly colonized the root systems of the inoculated seedlings. Concerning the physical
growth parameters, inoculation of seedlings with the different mycorrhizal strains showed that all measured growth
parameters (height, number of leaves and aerial biomass) were significantly higher than the non-inoculated control.
Furthermore, analysis of above-ground and root biomass of inoculated plants showed a significant influence on olive
plant biomass production.

KEYWORDS: Olea europaea, Arbuscular mycorrhiza, Symbiosis, Growth promotion
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ENHANCING THE QUALITY OF REFRIGERATED SMOOTH-HOUND SHARK FILLET WITH A
FISH GELATIN COATING ENRICHED WITH GARDEN CRESS EXTRACT
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*Univ. Bourgogne Franche-Comté/Agrosup Dijon, UMR PAM A02.102, Physical-Chemistry of Food and Wine lab., 1
esplanade Erasme, 21000 Dijon, France

*|UT Dijon-Auxerre, BioEngineering Department, University of Burgundy, 7 blvd Docteur Petit jean, 21078 Dijon
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Abstract: The effect of coating fish fillet using fish gelatin enriched with ethanolic extract of garden cress seeds
(GCSE), as a potential food preservative, was investigated during 6 days of refrigerated storage. Phenolic profile
analysis of GCSE identified 4 flavonoids and 6 phenolic acids, of which the major compound was quinic acid (844 ug/g
extract). The use of gelatin enriched with GCSE as coating solution for fish fillet showed that bacterial growth was
reduced by approximately 0.9 and 1.1 log CFU/g for psychrophilic and mesophilic bacteria, respectively, compared to
that not coated. The texture profile analysis showed that coating fish fillet with enriched gelatin lead to a softer and
more tender texture. In addition, thiobarbituric acid reactive substances, total volatile basic-nitrogen and free amino
acids contents of the fish fillet coated with enriched gelatin decreased by about 70, 45 and 35%, respectively, at the end
of storage period. Besides, their sensory properties in terms of odor, color and overall acceptability were improved.
Therefore, the gelatin coating can act as a physical barrier that prevents the exposure of the fish fillet to air and
moisture, which could accelerate spoilage. Interestingly, enrichment of gelatin with phenolics from GCSE may
potentially preserve the freshness of the fish fillet and extend its shelf life.

KEYWORDS: Garden cress, quinic acid, fish gelatin, preservation, quality
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MORINGA, MILK THISTLE, AND JUJUBE SEEDS COLD-PRESSED OILS: CHARACTERISTIC
PROFILES, THERMAL PROPERTIES, AND OXIDATIVE STABILITY
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2B, Gembloux B-5030, Belgium

4 University of Gabes, Highly institute of applied sciences of Mednine. Road El Jorf - Km 22.5 -4119, Mednine, Tunisia

Abstract: The cold-pressed Moringa, Milk thistle, and Jujube seeds oils were investigated in terms of characteristic
profiles, thermal properties, and oxidative stability. Findings proved that extracted oils were characterized by high
nutritional value which encourages its use in various fields. Results showed significant differences between the obtained
oils. Overall, jujube seeds oil exhibited the best quality parameters with an acidity equal to 0.762 against 1% for
moringa and Milk thistle seeds oils. Milk thistle seeds oil showed absorbances in UV-C (100-290 nm), UV-B (290-
320 nm) and UV-A (320- 400 nm) while Moringa and jujube seeds oils showed absorbance only in the UV-B and UV-
A ranges. Concerning bioactive compounds, jujube seed oil presented the highest content of polyphenols which
promoted a good scavenging capacity (90% at 10 pg/ml) compared to moringa and Milk thistle seed oils. Thermal
properties of obtained oils showed the presence of four groups of triglycerides for Moringa and milk thistle seeds oils
and two groups of triglycerides for jujube seeds oil. The thermograms were constant at temperatures above 10 °C for
milk thistle seeds oil, 15 °C for jujube seeds oil, and 30 °C for moringa seeds oil which corresponds to complete
liquefaction of the oils. Extinction coefficients K3, and Ky, monitored during storage for 60 days at 60 °C, proved
that jujube seeds oil having the highest polyphenols content is the most stable against thermal oxidation.

Keywords: Vegetable oils; cold press; seeds; quality; thermal; oxidative stability
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PROBIOTIC POTENTIAL OF LACTIC ACID BACTERIA ISOLATED FROM LABRUS VIRIDIS
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® Applied Microbiology Laboratory, Nature and Life Sciences Faculty, A. Mira University, Bejaia, Algeria

Abstract: Aquatic lactic acid bacteria isolated from fish, crustaceans and seafood play a very important role in the
intestinal flora and can be used as a probiotic in aquaculture. The aime of this work was to investigate the probiotic
potential of 42 strains of Lactic Acid Bacteria (LAB) isolated from Fish “Labrus Viridis”. The strains were submitted to
a battery of standard tests and criteria commonly used for determining their probiotic properties. The results revealed
that three isolates showed good resistance to pH 3 and 1% bile bovine. These strain coded K1-3, K1-17 and K1-18
showed also sensitivity to several antibiotics and exhibited antimicrobial activity against 7 pathogenic bacteria and
antihemolytic activity. Further, they showed auto-aggregation characteristic and a high surface hydrophobicity that
enhanced its adhesion ability to epithelial cells and for biofilm formation. Finally, the molecular identification of
selected strains revealed that SL29 exhibits a strong homology with Leuconostoc mesenteroides K1-17 and K1-18, as
well as Lactobacillus sakei (K1-3). The study of these strains deserves to be deepened in order to better know the
beneficial effect observed in the selected strains and for further use in the aquaculture field.

KEYWORDS: Probiotics, Labrus Viridis, Lactic acid bacteria, inhibitory activity, Aquaculture.
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GENOME-WIDE IDENTIFICATION AND EXPRESSION PROFILING OF PATHOGENESIS-
RELATED PROTEIN 1 (PR-1) GENES IN DURUM WHEAT (TRITICUM DURUM DESF.)
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2 Biology Department, Faculty of Science, University of Hail, Hai’l, Saudi Arabia.

Abstract: Pathogenesis-related proteins 1 (PR1) are well-known proteins for their contribution to tolerance against
pathogens and climatic stresses in several plant species. The aim of this work is the contribution of studding the
homologous proteins of the PR1 family in the genome of one of the most economically important cereal in the world,
the durum wheat (Triticum turgidum subsp. durum) by using in silico approaches. Twelve PR1 genes harboring a CAP
superfamily domain were identified. Genes structures, their distribution in the chromosomes and cis elements of their
promoters were also performed. Besides, we analyze the TdPR1 proteins properties, their predicted ligand binding sites
and their gene ontologies. Additionally, phylogenetic analysis were constructed which had classified the PR-1 proteins
into three groups based on their isoelectric point and the conserved motif domains. Interestingly, the expression patterns
analysis of our isolated TdPR1.2 showed a temporal and spatial specificity and an induction upon different abiotic
stresses. A better understanding of these Pathogenesis-related proteins 1 by bioinformatics tools may contribute to
alternative ways of developing wheat plants with desirable traits to boost crop yield.

KEYWORDS: abiotic and biotic stress, bioinformatic analysis, durum wheat, Gene expression, Pathogenesis-related
proteins 1
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METABOLIC PROFILING AND FUNCTIONAL PATHWAY COMPARISON IN THE DIGESTIVE
GLAND OF FRESHWATER MUSSELS: IMPACT OF NANOPARTICLE AND BPA EXPOSURE, AND
THE PROTECTIVE ROLE OF SELENIUM
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MOUHAMED DELLALI*, EZZEDDINE MAHMOUDI}, TAMARA GARCIA BARRERA?
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Abstract: This study aims to delve into the potential metabolic disorders caused by Bisphenol A and NPs (ZnTi)
exposure and the antagonistic role of Selenium in digestive gland of Unio ravoisieri, using a complementary analytical
platform GC-MS, which allows greater metabolic coverage. The laboratory experiment involved administering two
different concentrations of TiZn and Bisphenol A (BPA) (10 and 100 ng/L), either alone or combined with 100 pg/L of
selenium (Se), over a 14-day period. To achieve this, a complementary metabolomic technique, gas chromatography
mass spectrometry (GC-MS), was applied to statistically compare differences between exposed and control samples.
ZnTi and BPA exposure significantly altered the metabolome of freshwater mussel such as, fatty acids, amino acid,
Glutathione, Glyoxylate and Dicarboxylate metabolism, while Se co-exposure ameliorated several altered metabolites.
The use of a GC-MS metabolomics platform allowed us to decipher a large number of altered metabolites in mussels in
response to BPA and NP exposure, which were modulated by Se supplementation. Consequently, this analytical
methodology can contribute to the knowledge of the impact of BPA and NPs on mussels and its consequences.

KEYWORDS: freshwater mussels, Nanoparticles, Bisphenol A, selenium, environmental metabolomics
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RIM BACCAR AND RAJIA KCHAOU CONTRIBUTED EQUALLY TO THIS WORK.

Abstract: The field trial was conducted at the experimental station of the Regional Field Crop Research Center of Beja,
located in the North-West of Tunisia. The main objective of this study was to evaluate the cumulative and residual
effects of different rates of sewage sludge (6, 12 and 18 t/ha) on a forage crop, namely triticale (X Tricosecale
wittmack) after three years, compared to a chemical fertilizer and an unamended control. The main results showed that
residual and cumulative application of sewage sludge increased significantly growth and yield of triticale compared to
the control. Cumulative application of 18t/ha of sewage sludge (6t/6t /6t) during three successive years produced the
highest increment on aboveground plant biomass and grain yield, reaching 119 and104% respectively, compared to the
control treatment. These increments were similar or better than those obtained with chemical fertilization. Results
indicated that sewage sludge could be an attractive and economical alternative to increase forage production without the
need of complementary fertilization. However, for proper application of repeated sewage sludge, additional analyses
should be taken into consideration to determine whether the agricultural and environmental objectives are satisfied over
the long term.

KEYWORDS: Sewage sludge; Triticale; growth; yield; cumulative effect; residual effect.
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COMPARATIVE STUDY OF WATER QUALITY UPSTREAM AND DOWNSTREAM OF
GUENNICHE RIVER (TUNISIA) IN SPRING 2023

EMNA BELGHITH"?, SOULAIMA AZIZI'?, SONDES MELLITI BEN GARALI"?, KAOUTHER MEJRI
KOUSRI', ABDELHAFIDH KHAZRI?, AMEL HANNACHI®, ASMA SAKKA HLAILI'

! Université de Carthage, Faculté des Sciences de Bizerte, Laboratoire de Biologie Végétale et Phytoplanctonologie,
Bizerte, Tunisie.

2 Université de Tunis EIl Manar, Faculté des Sciences de Tunis, Laboratoire d’Ecologie et de Biologie et de Physiologie
des Organismes Aquatiques LR18ES41, Tunis, Tunisia

Université de Carthage, Faculté des Sciences de Bizerte, Laboratoire de Biosurveillance de I’Environnement, Bizerte,
Tunisie

Abstract: We assessed the water quality upstream and downstream of the Guenniche river by measuring several
physicochemical and phytoplanktonic parameters in spring 2023. This river, which supplies the Bizerte Lagoon with
freshwater, is under strong polluting pressure. The downstream exhibited significantly higher levels of BODs (22 mg O,
L), conductivity (2200 pS cm™) and turbidity (47 NTU) compared to upstream (11 mg L™, 828 uS cm™ and 23 NTU,
respectively). The nutrients and chlorophyll a concentrations recorded in downstream (7.25 mg N L™ 3.83 mg P L™,
12.25 pg Chla L™ far exceeded those measured in upstream (2.26 mg N L™, 0.15 mg P L™?, 3.98 pg Chl a L™),
indicating the higher trophic statute of the downstream than the upstream. The abundance of total phytoplankton was
also higher in the downstream (426 10 cellules L) in comparison to upstream (221 10* cellules L™). Interestingly,
phytoplankton community changed between both areas. In the downstream, we noted the large presence of
Cryptophyceae (mainly Rhodomonas spp.) and Euglenophyceae (mainly Euglena gracilis and E. oxyuris), which are
known to tolerate organic matter pollution. In contrast, diatoms (mainly Navicula spp.) were dominant in the upstream.
Moreover, filamentous cyanobacteria, indicators of phosphate pollution, were also very abundant in downstream
(72 10 filaments L™) than in upstream (16 10° filaments L™). Based in these measures, the water quality of downstream
seemed to be lower than the upstream of Guenniche river.

KEYWORDS: Quality of water, Biological parameters, Phytoplankton, Upstream, Downstream, Guenniche river.
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Abstract: Olive-oil chain solid and liquid wastes represent an environmental threat in olive producing countries,
including Tunisia. Those residues has detrimental effects on natural resources. However, they contain high-value
molecules that could be valorized for a more sustainable agro-ecosystem. In this study, we used the phenolic extracts
derived from olive mill solid waste (OMSW) as a biostimulant in order to alleviate the effect of salt stress on
pomegranate plants. The experiment was conducted on two-year old plants of ‘Kalai’ and ‘Testouri’ cultivars submitted
to two levels of salt stress (150 and 200 mM NaCl). After one month, we started to apply the biostimulant once a week on
a group of control and stressed plants. The results show that salt stress affected the biochemical and mineral statue, as
well as fluorescence parameters. Interestingly, the application of the OMSW biostimulant increased soluble sugars,
chlorophyll and mineral content in leaves. Moreover, it improved the values of Quantum Yield of Photosystem Il (¢l1)
and Non Photochemical Quenching (NPQ) in treated plants comparing to the untreated ones. Overall, the use of
OMSW derived biostimulant is an approach to preserve the environment from the harmful effects of the olive-oil chain
waste and to provide an eco-friendly solution to the problem of salinity.

KEYWORDS: Salt stress, Pomegranate, Biostimulant, Olive mill waste, Fluorescence
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ADSORPTION STUDY AND REMOVAL OF 1-BUTYL-3-METHYLIMIDAZOLIUM USING LOCAL
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Abstract: The present work objective to use bentonite from Maghnia (Algeria) purified and intercalated with a
surfactant, namely cetyl-trimethyl ammonium bromide (CTMA), as an adsorbent to eliminate 1-butyl-3-
methylimidazolium (BmimCl) to be present in the wastewater.

The physicochemical characterization of the organo-inorganic support confirms the insertion of this active agent in the
interfoliar space of the Na-bentonite. This intercalation leads to an improvement in the porous texture of the materials,
which allows its use in the adsorption of these organic compounds. The Batch tests were carried out, allowing us to
evaluate the influence of certain on the adsorption capacity of this ionic liquid by our samples. The process considered
in static regime shows that 0.1g of the adsorbents can fix up to 4.506 and 2.049 mg.g™ BmimCl respectively on the
intercalated and sodium bentonite. Modeling of adsorption isotherms gives very satisfactory correlation coefficients R?
and good agreement with Freundlich model. The thermodynamic study shows that the adsorption is non-spontaneous
and exothermic.

KEYWORDS: Bentonite, Intercalation, Surfactant, Characterization, Adsorption, lonic liquid
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ROLE OF BIOACTIVE MOLECULES IN THE ECOLOGICAL FIGHT AGAINST FORESTS PEST
INSECTS. EFFECT OF LAVENDER AND LEMONELLA ESSENTIAL OILS AGAINST THE PINE
PROCESSIONARY CATERPILLARS (THAUMETOPOEA PITYOCAMPA SCHIFF)
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ABSTRACT

The pine processionary caterpillar Thaumetopoea pityocampa is the most known pest of pine and cedar forests in
Algeria and the Mediterranean area. The destructive effect of the insect is observed during the larval stage that generally
extends from September to April and during which caterpillars continually feed on pine or cedar needles. This activity
mostly participates to weaken the photosynthetic power of trees, makes them more vulnerable to other pests and leads
after successive years to the total disappearance of the forest. Several control methods are used to reduce the harmful
effect of pests on our forests. Among these methods, ecological control, using natural bioactive molecules, seems to be
the most respectful for environment.

In this context, we tried to evaluate the toxicological effect of lemongrass (Cymbopogon citratus) lavender
(Lavandula angustifolia) essential oils on the pine processionary caterpillars. Dilutions of 6, of 3 and 1.5 g/l of the
essential oil primary solutions extracted by hydro-distillation were served to the 3rd larval stage of Thaumetopoea
pityocampa caterpillars.

The principal toxicological tests results indicate a good larvicidal effect of lavender essential oil with a mortality rate
of 100% of caterpillars after 6 days of treatment and an average toxicological effect of lemongrass essential oil affecting
only 50% of the treated population, and this for the highest doses. The mortality curve and the lethal concentrations
(50% and 90%) were evaluated after 3 and 7 days of treatment for the two bioactive molecules.

KEY WORDS: Thaumetopoea pityocampa; Cymbopogon citratus; Lavandula angustifolia; lethal concentrations.
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BLUE CRAB WASTE “PORTUNUS SEGNIS”: POTENTIAL ADDITIVES IN AQUACULTURE FEED

ZIED BOURAOUI, FETHI MENSI, BOUTHEINA BESSADOK', FADOUA JABEUR, SONDES? MECHRI?,
HAMADI GUERBEJ', BASSEM JAOUADI? & SALOUA SADOK!

!Laboratory of Blue Biotechnology and Aquatic Bioproducts (B*Aqua), National Institute of Marine Sciences and
Technology, University of Carthage-Tunisia. “Laboratory of Microbial and Enzymatic Biotechnologies and
Biomolecules (LMEBB), Centre of Biotechnology of Sfax (CBS), University of Sfax. Tunisia

*Correspondence: zied.bouraoui@instm.rnrt.tn

Abstract: The first specimens of blue crab “Portunus segnis” were reported in Tunisia on the coasts of the Gulf of
Gabes in October 2014. Given the problems generated by this invasive species among fishermen and the reluctance of
local consumers towards its consumption, the solution is moving towards innovative processing procedures, both for
biowaste and co-products. Biotechnological tools and solutions constitute the pillar of the path to valorization of these
marine by-products. Enzymatic hydrolysis from blue crab powder is one of the current solutions for obtaining a protein
concentrate, potentially usable for various applications, including animal feed. Characterization of the protein
hydrolyzate revealed that it has antimicrobial activity specifically against Aeromonas hydrphila (ATCC 7966) and
Vibrio alginolyticus (ATCC 33787). As for the proximal composition, we essentially retain a protein intake of around
29.4% in dry matter. The amino acid profile revealed the presence of several essential amino acids mainly Leucine,
Lysine, Isoleucine, threonine. Three experimental diets were designed based on different levels of protein hydrolyzate:
0, 5% and 10%. Fish (Sparus aurata) were fed a control or one of the supplemented diets for 60 days. The results
showed that treatment with 10% of protein hydrolyzate improves fish flesh quality in terms of amino acids specifically
essential amino acids such as valine, methionine, phenylalanine, and lysine. This study, although preliminary,
constitutes a potential way of valorizing biowaste and co-products of blue crab "Portunus segnis” for application in
aquaculture feed in the concept of refining into amino acids highlighting a value added to these co-products/products.

Keywords: Portunus segnis, Crabe waste, Sparus aurata, Additive, Aquaculture feed.
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CONTRIBUTION TO THE STUDY OF THE ADSORPTION OF HEXAVALENT CHROMIUM BY A
BIO-ADSORBENT IN DYNAMIC MODE

Y.BOUTALEB', N.BENSID? R.ZERDOUM, Z.HATTAB', SAMRAT? Y.BERREDJEM'
!l aboratory of water treatment and valorization industrial waste, University of Annaba, Algeria
?Laboratory of Nanomaterials-Corrosion and Surface Treatment, University of Annaba, Algeria

Abstract: This study aims to eliminate hexavalent chromium Cr(V1) ions from water using pomegranate peel (PGP)
powder. Dynamic measurements are carried out to examine the influence of the operating factors on the adsorption
efficiency and kinetics. The influence of operating parameters like the flow rate (1 to 3 mL/min), bed height (25 to 75
mm), concentration (10 to 30 mg/L), and temperature (298 to 318 K) on the adsorption process are investigated in
column mode. To assess the performance characteristics of the column adsorption data, a non-linear regression has been
used to fit and analyze four different kinetic and theoretical models. The obtained experimental results were found to
obey the Dose Response model with a coefficient of regression R? greater than 0.977. This study proved the excellent
efficiency in the treatment of chemical industry effluents by using cost-effect abundant biowaste sorbent.

Key words: pomegranate peel; adsorption; fixed bed; batch; modeling
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CHARACTERIZATION OF EFFLUENT FROM THE PHOSPHATE FERTILIZER (PFI) INDUSTRY
OF M’DHILLA-GAFSA IN TUNISIA

SIWAR BOUYAHI, ISSAM SAIDI, EMNA NASRI, MAROUA HAJ, AND MOHAMED ALI BORGI
Laboratoire de Biotechnologie et de Biosurveillance de I’Environnement et Ecosystémes Oasiens (LBBEEO). Faculté
des Sciences de Gafsa, Université de Gafsa, Zarroug - 2112 Gafsa

Abtract : The present study was undertaken to study the characterization of Phosphate fertilizer industry effluent of
M’dhilla- -Gafsa in Tunisia. From this perspective, the effluent was characterized by measuring various parameters
(COD, BODs, TOC, MES, MS, conductivity) as well as heavy metal concentrations based on inductively coupled
plasma mass spectrometry (ICP-MS) technique. The obtained results showed that the effluent present a high level of
potentially toxic elements; Cd, Zn and Cr reaching values of 0.55, 1.55 and 0.4 mg/I respectively. The effluent was also
characterized by high levels of MES (54.03mg/l) and MS (57.75 mg/l), and high chlorides sodium ions contents. In
addition to the isolation of several bacteria strains from the effluent, we have investigated its toxicity by measuring
germination indices of chickpeas beans and alfalfa seeds. In fact, the exposure of the seeds at increasing concentrations
of the effluent highlighted its severe toxicity.

Key words: PFI effluents; heavy metals; phyto-toxicity.
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COMBINED EFFECTS OF TIO, AND FE,O3 NANOPARTICLES MIXTURE ON ON LIFE HISTORY
TRAITS OF DAPHNIA MAGNA

Amira Chorfi', Rabah Zebsa®, Zinette Bensakhri', Hayette Ayed", Abdelheq Zouaimia®, Imad-Eddine Bouznad 2, Hani
amir Aouissi.

! Biology, Water and Environment Laboratory (LBEE), SNV-STU Faculty, University May 8, 1945., BP. 401 24000
Guelma, Algeria.

2 Ziane Achour-Djelfa University, 3117 Djelfa, BP, Algeria.

® Environmental Research Center (CRE), Annaba 23000, Algeria.

Summary

The increasing use of nanomaterials, such as Titanium dioxide (TiO,) and iron oxide (Fe,Os3), in various
technological sectors is raising concerns about their harmful effects on the environment and health. These nanoparticles
are widely used in industry, cosmetics, and medicine, leading to their significant accumulation in the environment,
particularly in aquatic environments. For these reasons, it is essential to consider the toxicity of these nanomaterials
and establish measures to limit their impact on the environment and human health. The toxicity of TiO, and Fe,O3 has
been established by animal testing in accordance with OECD (Organisation for Economic Co-operation and
Development) guidelines. Daphnia magna is one of the most commonly used model organisms for assessing aquatic
toxicological tests due to it’s high sensitivity to environmental changes and chemicals, its large size compared with
other species and it’s ease of use in vivo.

The aim of this study is to evaluate the combined effects of TiO, and Fe,O5 nanoparticles on the physiological traits
of Daphnia magna, such as growth rate and reproduction (maturation age, number of eggs).

The results of chronic testing of a mixture of nanoparticles composed of titanium dioxide (TiO,) and iron oxide
(Fe,03) on the development of Daphnia magna have shown that occupational exposure to this mixture of nanoparticles
significantly affects the development of D. magna, in particular maturation and reproductive performance. Growth is
also affected so the control group showed an average growth rate of 0.0137 + 0.0002 mm, while the growth rates of the
experimental group were 0.007 £ 0.0002 mm, 0.006 + 0.0002 mm, 0.005 + 0.0003 mm, 0.00453 + 0.0004 mm for C1,
C2, C3, C4 respectively.

In conclusion, occupational exposure to binary mixtures of nanoparticles (TiO, and Fe,0s3) has a significant impact
on the development, reproduction and growth of D. magna. The effects are proportional to the concentrations of the
mixtures and even at minimal concentrations, they affect various aspects of the organism's life cycle and physical
condition.

Key words: nanomaterials; Titanium dioxide (TiO,); Iron oxide (Fe,O3); Daphnia magna; toxicological tests.
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WASTEWATER BASED MICROBIAL BIOREFINERY FOR RECOVERY AND REMOVAL OF
PHENOLIC COMPOUNDS

DALEL DAASSI *, NESRINE GHORRAF:, IKRAME ISMAILY, & MOHAMED CHAMKHAL,
! Laboratory of Environmental Bioprocesses, University of Sfax, Center of Biotechnology of Sfax, B.P 1177, Sfax
3018, Tunisia

Abstract:

Microbe-based biowaste technology offers an economic solution for managing wastewater and producing value-added
products, using methods like dark fermentation, anaerobic digestion, and microbial fuel cells...etc

Phenolics (CPs) are a group of organic compounds naturally found in plants, including spent coffee ground (SCG).
They are known for their antioxidant and antimicrobial properties.

This study explores the use of spent coffee ground (SCG) as a low-cost substrate for fungal enzyme production,
recovery, and removal of phenolic compounds. The study achieved maximum phenol oxidase activity rates of 2000 U/L
via submerged liquid fermentation on SCG:water (15:85) media. High performance liquid chromatography coupled to
mass spectrometry (HPLC-MS) was used to evaluate the change in phenolic content during fermentation. Fungal
culture reduced the initial phenolic fraction by 87.46%. In vitro experiments demonstrated the antioxidant, antibacterial,
and anti-inflammatory properties of phenolic compounds.

KEYWORDS: Biowaste-based medium, Fungi, enzymes, Phenolics, antioxidant activity, antibacterial, anti-
inflammatory.

POSTER N° : 103.

HYDROGEN SULFIDE REMOVAL USING ACTIVATED CARBON FOR BIOGAS COMPOSITION
IMPROVEMENT DURING SEWAGE SLUDGE AND VEGETABLE WASTE ANAEROBIC
DIGESTION

AMEL FARHAT, MAROUA CHERNI, SARRA BOUBAKER, HASSIB BOUALLAGUI

Laboratory of Microbial Ecology and Technology. LETMi-INSAT. Carthage University, BP 676, 1080 Tunis, Tunisia
Abstract: The treatment and disposal of urban sewage sludge in the municipal wastewater treatment plants has become
an important challenge for waste management in Tunisia. Anaerobic digestion is a promising sustainable technology for
their treatment and valorization into biogas. In this study, the performance of a pilot scale anaerobic digester (60 L)
treating a mixture of primary and secondary sludge was investigated. Results showed an improvement of biogas yields
after vegetable wastes addition and thermal pretreatment of sewage sludge. The daily biogas production was estimated
to 35 L/d and the methane content was analyzed to be 63%. The highest methane yield was determined as 494 L/kg VS
yielding to energy recovery of 18.17 KJ/L. Despite, the high content of methane, biogas contained a high concentration
of hydrogen sulfide H,S (1000-4000 ppm) which represents one of the most toxic compounds for the central nervous
system and corrosive for materials. Therefore, the desulfurization of biogas was studied using a vertical column made of
stainless steel which was connected to a vacuum pump with attached flow meter. The biogas was humidified by
bubbling through water, and then pumped through this column at flow rate of 1L/min. Activated carbons derived from
various biomass and agricultural wastes were tested for their H,S adsorption capacity. Results showed high H,S
removal yields which varied from 86 to 99%. The obtained results indicated the possibility of waste treatment with
reduced costs and environmental impacts, which could be one of the best strategies for the future of the circular bio
economy.

Keywords: Bioenergy, sewage sludge, vegetable wastes, hydrogen sulfide, activated carbon, biomass
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EXPLORING THE CAPACITY OF A MARINE MICROALGAE FOR HEAVY METAL REMOVAL

HMANI RIHAB?, ELLEUCH JIHEN? ELLEUCH FATMA? DRIRA MARWA®, ALEYA LOTFI*, MICHAUD
PHILIPPE®, ABDELKAFI SLIM? FENDRI IMEN!

! Laboratoire de Biotechnologies des Plantes appliquées a I’Amélioration des Cultures, Faculté des Sciences de Sfax, Université de
Sfax, Sfax, Tunisia

Y Laboratoire de Génie Enzymatique et Microbiologie, Equipe Biotechnologie des Algues, Ecole Nationale d’Ingénieurs de Sfax,
Université de Sfax, Sfax, Tunisia

2 |nstitut Pascal, Université Clermont Auvergne, CNRS, Clermont Auvergne INP, F-63000 Clermont-Ferrand, France

3 Chrono-Environnement Laboratory, UMR-CNRS 6249, Bourgogne Franche-Comté University, Besangon Cedex, F-25030, France

Abstract: Heavy metals pose significant threats to marine ecosystems, and urgent remedial measures are becoming mandatory. This
study aims to investigate the bioaccumulation of cadmium, chromium, and lead in a newly isolated microalgal strain, as well as
evaluating its enzymatic and molecular responses.

The microalgal strain was employed in batch assays to remove Cd, Cr, and Pb from synthetic wastewater. The removal mechanisms
were performed through AAS analysis, while the identification of involved functional groups was carried out using FTIR analysis.
Biochemical analysis was used to study the impacts of metallic species exposure on microalgal growth and cellular metabolism.
Results showed that this strain could tolerate accumulation of cadmium and chromium but resisted lead accumulation. The removal
efficiencies for Cr and Pb reached 89% and 95%, respectively.

Cd and Cr exposures elicited a decrease in chlorophyll, lipid and polysaccharide contents whereas no damages were detected
following Pb treatment. However, the metals exhibited no significant changes for protein content. Cr is biosorbed via intracellular
accumulation and extracellular adsorption, while Pb is primarily removed through adsorption.

The molecular mechanism findings revealed that exposures to Pb and Cr led to the upregulation of numerous genes related to stress
defense.

KEYWORDS: Microalgae, Heavy metals, Accumulation, Adsorption, membrane integrity

POSTER N° : 105.
BIOTECHNOLOGY VALORIZATION OF BLUE CRAB BY-PRODUCTS FOR THE EVACUATION OF
ARSENIC FROM WATERS BY ADSORPTION ON BLUE CRAB CHITOSAN-BASED ADSORBENTS

FADOUA JABEUR', YAO SICONG, LUDOVICO PONTONI, NADIA ZARAT JAOUADI', SONDES
MECHRI}, FETHI MENSI?, HAMADI GUERBEJ?, SALOUA SADOK? FILOMENA SANNINO, BASSEM
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YLaboratory of Microbial and Enzymatic Biotechnologies and Biomolecules (LMEBB), Centre of Biotechnology of Sfax (CBS),
University of Sfax, Road of Sidi Mansour Km 6, P.O. Box 1177, Sfax 3018, TUNISIA. 2Department of Civil, Architectural and
Environmental Engineering, University of Naples Federico Il, Via Claudio 21, 80125 Naples, ITALY. ®Blue Biotechnology and
Aquatic Byproduct Laboratory (B3Aqua), Institut National des Sciences et Technologies de la Mer, (INSTM) 60 Port de Péche La
Goulette, La Goulette, 2060, TUNISIA *Department of Agricultural Sciences, University of Naples Federico 11, Via Universita 100,
80055 Portici, Naples, ITALY

*Correspondence: fadoua.jeber@yahoo.fr

Abstract: This work was carried out with the aim of studying the efficacy of chitosan produced via biological processes from blue
crab Portunus segnis (Forskal, 1775) powder to remove arsenic from aqueous solution. In this work, the co-culture based on three
bacteria, Aeribacillus pallidus strain P3, Lysinibacillus fusiformis strain C250R, and Anoxybacillus kamchatkensis strain M1V
strains, was carried out in a medium based on the blue crab powder (designated as Pg,). The biological value of Py, and its obtained
derivatives, chitin (designated as C) and chitosan (designated as BC) were evidenced via accredited protocols. The adsorption
efficiency of Pg,,, BC and commercially available chitosan (designated as CC) was compared with that of biological magnetic
chitosan (designated as BMC) and commercial magnetic chitosan (designated as CMC) which were prepared by a cross-linking
reaction using glutaraldehyde as a cross-linking agent in the presence of magnetite. As a result, chitin extraction efficiency was
achieved with a yield of 32%. The BC with a yield of 52% has an acetylation degree of 19% and solubility of 90%. It exhibited
remarkable antibacterial activity CMC has the maximum removal rate of 80% after 1 h of contact time at pH 5.2, while BMC
achieves 72% removal rate under alkaline conditions. For most of the materials, their arsenic removal behavior could be explained
by pseudo second order kinetic model mechanisms. The pH of arsenic solution may vary depends on the adsorbent’s acid-base
condition, thus might further affect the adsorption performance. As a conclusion, the biological value of Pg,, and its obtained
derivatives were evidenced via accredited protocols approved by the B3Aqua Lab at the INSTM, and proved that it contains
interesting protein, polypeptide, soluble amino acids, and biogenic amines for health benefits. These data constitute a roadmap
towards an eco-circular blue biotechnology and a sustainable bio-economic strategy for clean transforming a recalcitrant waste to
bio-based products that can be promoted in the environmental sector as effective ingredients for the decontamination of water
polluted by arsenic.

Keywords: Co-culture, Adsorption, Arsenic removal, Chitosan, Crustacean’s waste, Magnetic chitosan.
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EFFECTS OF ALLETHRIN EXPOSURE ON ANTIOXIDANT ENZYMES AND HISTOLOGICAL
CHANGES IN THE BODY WALL OF THE MEDICINAL LEECH HIRUDO TROCTINA: PROTECTIVE
ROLE OF MELATONIN

ICHRAK KHALED?, ISSAM SAIDI', ABDEL HALIM HARRATH?

! Laboratory of Biotechnology and Biomonitoring of the Environment and Qasis Ecosystems (LBBEEOQ), University of
Gafsa, Gafsa, Tunisia

%King Saud University, Department of Zoology, College of Sciences, Riyadh, Saudi Arabia

Abstract: Synthetic pyrethroids and pyrethrins are a prevalent class of insecticides used in various sectors such as
agriculture, domestic settings, and veterinary applications. Exposure of non-target species to pesticides can result in a
range of adverse effects including neurotoxicity, genotoxicity, nephrotoxicity, and reprotoxicity. Melatonin has
garnered attention for its antioxidant properties as a potent free radical scavenger. This study investigated the
detrimental impact of allethrin on the body wall of the medicinal leech Hirudo troctina, as well as the protective role of
melatonin in mitigating allethrin toxicity. Exposure to allethrin resulted in a significant increase in malondialdehyde
(MDA) levels and a notable decrease in antioxidant enzyme activities. However, supplementation with melatonin
alleviated these effects by reducing MDA levels and enhancing antioxidant enzyme activities. Furthermore, significant
histopathological changes were observed, including vacuolization of the epithelium, alterations in epithelial cell
boundaries, mucus cell hyperplasia, and increased mucus secretion. The addition of melatonin facilitated a significant
restoration of the normal body wall structure.

KEYWORDS: leeches, allethrine, body wall, oxidative stress, histopathology.
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USING MARINE FREE-LIVING NEMATODES AS AN INDICATOR OF POLLUTION IN THE
BIZERTE LAGOON.
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'Environmental Biomonitoring Laboratory (LBE), Faculty of Sciences of Bizerte, University of Carthage, Zarzouna,
Tunisia

! Laboratoire d'écobiologie des milieux marins et littoraux (EMMAL), Université Badji Mokhtar, Annaba, Algérie

Abstract:

The meiofauna serves as a valuable bioindicator of pollution in the Bizerte lagoon. Due to itssensitivity to
environmental changes, thismicroscopiccommunityquicklyreacts to variations in water quality and pollution levels. An
analysis of the distribution of the differentmeiofaunal groups recordedateachsurveyed station shows the consistent
dominance of free-living nematodes. The analysis of average total meiofaunadensitieshighlights a significant variation
among the differentstudied stations. For instance, the Menzel Jemil station (MJ) stands out with an averagedensity of
5004.25 + 281.002 individuals per 10 cm2, significantlyexceeding the other stations whoseaveragesvary (Fig.1). In fact,
the estimatedaveragemeiofaunadensity for the M. Abderrahman station is 1519.33 + 51.47 individuals per 10 cm?, while
the averagedensity of the differentmeiofaunal groups recordedat the Maghraoua station (MG) is about 284 + 42.15
individuals per 10 cm?2 Similarly, the M. Bourguiba Elfouledh (OF) and Tinja (TIN) stations host
averagemeiofaunaldensities of 666.33 + 300.195 and 653 + 186.260 individuals per 10 cm? respectively. On the other
hand, a notable decrease in meiofaunal populations isobservedat the Rimel station, revealing the
lowestestimatedaveragemeiofaunadensity of around 125 + 36.34 individuals per 10 cm2.

This researchfocused on the ecology of meiofauna, with a particularemphasis on free-living nematodespresent in the
sediments of six stations in the Bizerte lagoon (northeastTunisia).

KEYWORDS: Bizerte lagoon, meiofaunaof free-living nematodesmembrane integrity bioindicator
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CYTOTOXIC IMPACT OF CADMIUM AND AQUEOUS EXTRACT OF OLEANDER: A
CYTOGENETIC ANALYSIS

AMAL LASSOUED!, SAFIA EL-BOK? & MOSSADOK BEN-ATTIA!

YLaboratoire de Biosurveillance de 1’Environnement (LRO1/ES14), Faculté des sciences de Bizerte, Université de
Carthage, 7021 Zarzouna, Bizerte, Tunisie.

“Laboratoire de Biodiversité, Biotechnologies et Changements Climatiques, Faculté des Sciences de Tunis, Université
Tunis-El Manar, 2092 Tunis, Tunisie.

Cell division, an essential cornerstone of embryonic development and lifelong health maintenance, is subject to intricate
regulation. However, various factors, including exposure to toxic agents, can compromise this regulation. In this study,
we investigate the impact of cadmium, as well as the aqueous extract of oleander, on the cell division of rats using a
cytogenetic approach.

Our results showed that control rats revealed a normal chromosomal distribution. However, following exposure to
cadmium, cell division process disruptions were observed. Similarly, exposure to 100 mg/kg and 200 mg/kg of oleander
aqueous extract induced chromosomal anomalies, including chromosome breaks and alterations in cell size.

In parallel, the results related to karyotypes showed a deletion phenomenon, corresponding to the loss of chromosomal
fragments, as well as the presence of resting cells following exposure.

Overall, the present study emphasizes the toxic and genotoxic effects of cadmium and aqueous oleander doses.

These results give us a new way to think about how cadmium and oleander aqueous extract are harmful, and they stress
how important it is to keep a closer eye on how they affect cell health.

Keywords: Genotoxicity - Cadmium - Nerium oleander - Cell division - Cytogenetics - Chromosomal anomalies
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HEAVY METALS AND PHYSICOCHEMICAL PARAMTERS IN BIZERTA LAGOON: IN SITU
EVALUATION.
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Abstract:

At present, environmental pollution, particularly chemical or biological, is extremely important. The Bizerte lagoon in
Tunisia is key to this environmental concern. The aim of this study is to determine the heavy metal content in sediments
at the six Bizerte lagoon sites, as well as the environmental parameters measured in November 2022.

Overall, metal concentrations followed this sequence: Zinc > Cu > Ni. The average Zn concentration varied from 14.7
mg/kg (Rimel) to 432 mg/kg (Elfouledh), with an overall average of 89.3 mg/kg across all stations. The lowest and
highest Cu values were measured at Rimel (5.4 mg/kg) and Elfouledh (20.2 mg/L), with an average of 9.31 mg/kg. The
lowest and greatest Ni values were found at Rimel (0,071 mg/kg) and Elfouledh (6,87 mg/L), respectively, with an
average of 2.95 mg/kg across all stations.

The temperature and salinity of the water were not significantly different between the locations. Similarly, the pH did
not change considerably. He scores between 8.2 and 9.1 at different stations

In conclusion. Heavy metal analysis (Zn, Cu, and Ni) revealed metallic contamination in Bizerte lagoon sediments. In
terms of physicochemical parameters, this study found no significant spatial changes between the investigated sites.

KEYWORDS: Bizerta lagoon, environmental pollution, heavy metal, environmental parameters
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PHARMACEUTICALS AND PERSONAL CARE PRODUCTS IN TUNISIAN HOSPITAL
WASTEWATER: OCCURRENCE AND ENVIRONMENTAL RISK
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3Department of Environmental Chemistry, Institute of Environmental Assessment and Water Research (IDAEA), Spanish Council for
Scientific Research (CSIC), Jordi Girona 18-26, E-08034 Barcelona, Spain

Abstract: Despite concerns about the potential risk associated with the environmental occurrence of pharmaceuticals
and personal care products (PPCPs), few studies address the emissions of hospitals to aquatic compartments. We
examined within a 3-month sampling period the occurrence and environmental risk of PPCPs in seven Tunisian hospital
wastewaters. From personal care products, UV filters, main metabolites, and benzotriazoles were quantified, with
benzophenone 3 (oxybenzone, BP3) and benzotriazole (BZT) the most frequently found (71%) at median
concentrations in the range 2.43 + 0.87 ngL— 1-64.05 + 6.82 ngL— 1 for BP3 and 51.67 £+ 1.67 ngL— 1-254 + 9.9 ngL—
1 for BZT. High concentrations were also found for 4-hydroxybenzophenone (4HB) (221 + 6.22 ngl— 1), one of the
main metabolites of BP3. The antibiotics ofloxacin and trimethoprim, the anti-inflammatory acetaminophen, the
antiepileptic carbamazepine, and the stimulant caffeine were present in all the wastewaters. The highest median
concentration corresponded to acetaminophen, with 1240 = 94 mgL— 1 in Tunis Hospital, followed by ofloxacin with
78850 + 39 pgl—1 in Sousse Hospital. For ecotoxicity assessment, acute toxicity was observed for Daphnia magna and
Vibrio fischeri. The toxicity data were used in a hazard quotient (HQ) approach to evaluate the risk posed by the target
PPCPs to aquatic organisms. The calculated HQs revealed that marbofloxacin (234 for V. fischeri), enrofloxacin (121
for D. magna), and BZT (82.2 for D. magna and 83.7 for V. fischeri) posed the highest risk, concluding that potential
risk exists toward aquatic microorganisms. This study constitutes the first monitoring of UV filters in Tunisian hospital
effluents and provides occurrence and toxicity data of PPCPs for reference in further surveys in the country.
KEYWORDS: Contaminants of emerging concern, HWW, LC-MS-MS, Ecotoxicity, Hazard quotient
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FROM A WASTE TO AN ECOFRIENDLY FERTILIZER: COMPARISON BETWEEN THE MAIN
CHARACTERISTICS OF OLIVE OIL MILL RESIDUES OF DIFFERENT REGIONS OF TUNISIA
(NORTH, SAHEL, AND SOUTH)
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Abstract:
Olive mill wastewater (OMW) is annually produced in enormous quantities and it constitutes a serious environmental
problem because of their highly polluting potential. For several years OMW was used as an amendment mainly in olive
orchards. The aim of this work is to characterize of the OMW of each region of Tunisia in order to compare between
them since each region is known by specific varieties. The global goal is to produce a biofertilizer from the phenolic
fraction. From each region, a number of five samples were taken for the physicochemical analysis. The results showed
that the OMW of the different regions have an acidic pH (between 4 and 5). For the electrical conductivity, OMW from
the Sahel have the higher values followed by the South then the North.
The polluting potential of these effluents are represented by the predominance of toxic compounds which are the
polyphenols, in fact the values are ranged between 1 and 7g/L. The highest values were recorded in the South. The same
region represented the highest values of total sugar content, which reached 3.5g/L.
OMW are also known by their fertilizing power due to its richness in organic matter and the presence of
orthophosphates as well. Indeed, The South and North regions showed a high value of orthophosphates, around 0.55 g/l
compared to the Sahel 0.42 g/l.
To improve the OMW properties and in order to obtain an ecofriendly source of fertilization, different elimination
methods have to be adopted in our future works.

KEYWORDS: Olive oil mill wastewater (OMWW), physicochemical characteristics, regions
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POSTER N°: 112.

LE DESSALEMENT DE L’EAU DE MER PAR OSMOSE INVERSE A L’OUEST ALGERIEN CHOIX
INAPPROPRIE DU SITE D’IMPLANTATION DE LA STATION ET DL’ IMPACT
ENVIRONNEMENTAL CAS DE LA STATION DE MOSTAGANEM (PLAGE CHELIFF).

TALEB MOHAMED KARIM

Laboratoire Réseau de Surveillance Environnementale-LRSE, Université Oranl, Algérie

Département d’architecture, Universit¢ USTO.MB

karimtaleb5@yahoo.fr

Pour satisfaire les besoins en eau potable, une des solutions adoptées par 1’ Algérie est le dessalement des eaux de mer
qui se présente comme un moyen industriel fiable de production d’eau douce. Plusieurs sont les procédés de
dessalement mais la totalité des installations actuellement font appel au procédé par séparation membranaire notamment
I’osmose inverse. Ce procédé connait un développement considérable et présente beaucoup d’avantage, en particulier a
cause de sa faible consommation énergétique due a I’utilisation de nouveaux systémes de récupération d’énergie.

Par ailleurs, plusieurs questions sont actuellement posées sur I’emplacement et I’impact de ces installations sur
I’environnement. C’est dans ce contexte qu’une étude a été menée pour déterminer la qualité des rejets d’eau en mer,
résultant du processus de dessalement. Le principal impact environnemental associé aux procédés de dessalement
provient de la production et le rejet de la saumure fortement chargée en sels et en produits chimiques issus des
traitements correctifs ajoutés. Ceci est confirmé par les teneurs élevées en (TDS 67020 mg/l et Conductivité 94.6
ms/cm) comparativement avec 1’eau de mer (TDS 36640 mg/1, Conductivité 51.2 ms/cm).

Les autres impacts environnementaux a prendre en considérations sont : les rejets associés a l’eau provenant du
nettoyage des filtres, les effets nocifs sonores, I’émission des gaz a effet de serre, la dégradation du milieu marin et la
défiguration paysageére.

Mots clés :
Dessalement, Eau de mer, Osmose inverse, Impact environnemental, Saumure, Mostaganem

POSTER N° : 113.

FIRST ASSESSMENT OF BLUE CARBON STOCK IN COASTAL MARINE SEDIMENTS IN TUNISIA:
A PRELIMINARY INVESTIGATION WITH IMPLICATIONS FOR ECOSYSTEM CONSERVATION
AND CLIMATE CHANGE MITIGATION

WALID OUESLATI* ASMA JLASSIY VALERIE MESNAGEZ, HAIFA BEN MNAl, RAJA RAHMOUNIl,
NOUREDDINE ESSONNI*AND AYED ADDED*

! Laboratoire des Ressources Minérales et Environnement, Département de Géologie, Faculté des Sciences de Tunis,
Université de Tunis-El Manar, Tunisie

2 Univ Rouen Normandie, Université Caen Normandie, CNRS, Normandie Univ, M2C UMR 6143, F-76000 Rouen,
France

walid.oueslati@fst.utm.tn

Abstract. This work presents the first comprehensive study on carbon definitive sequestration in coastal marine
sediments in Tunisia. The study aimed to provide insights into the potential role of coastal Tunisian sediments in
mitigating carbon dioxide (CO,) emissions and climate change. It compiles carbon data from 30, ?°Pb and *’Cs, dated
cores sampled in eight distinct ecosystems along the Tunisian coast, including lagoons (Ghar ElI Melh, Bizerte and
Korba), a lake (Ichkeul), Posidonia meadows (Sidi Rais and Monastir bays), and gulfs (Tunis and Gabes). The study
unveiled noteworthy variations in carbon accumulation rates, ranging from 2 to 178 g C m™ yr. Notably, the Gulfs of
Tunis and Gabes exhibit exceptionally high carbon sequestration percentages, exceeding 40%. Although the Posidonia
meadows in the bay of Monastir and Sidi Rais exhibit the highest sedimentation rates (414 and 115 g C m? yr™,
respectively), their carbon sequestration percentage falls short of 40%. This discrepancy contradicts findings from other
regions across the word. The amount of carbon definitively sequestered in the sediments of the studied environments is
estimated to be around 1169 kt CO, yr'*. This accounts for approximately 4% of the total greenhouse gas emissions in
Tunisia for the year 2021. However, considering the short and medium-term sequestration potential of all seagrass
meadows in Tunisia, which cover approximately 500000 ha, this percentage could rise to 80%. This emphasizes the
crucial significance of conserving these ecosystems, as they are currently facing degradation.

Keywords: Keywords: Coastal marine sediments, Carbon stock, Blue carbon, sequestration, Climate change
mitigation.
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TUNISIAN FARMERS WEED MANAGEMENT BEHAVIOUR AND ATTITUDE TO FIGHT AGAINST
OROBANCHE

YANGUI AHMED! MLAYEH TAHENI3, ABBES ZOUHAEIRZ, KHARRAT MOHAMED?

1 Laboratory of Agricultural Economics (LER), National Agricultural Research Institute of Tunisia (INRAT),
Carthage
University, Rue Hédi Karray, CP-1004 Menzah 1, Tunisia.

2 Field Crop Laboratory (LGC), National Agricultural Research Institute of Tunisia (INRAT), Carthage University,
Rue Hédi
Karray, CP-1004 Menzah 1, Tunisia.

3 Agronomic National Institute of Tunisia (INAT), Carthage University, 43, Avenue Charles Nicolle 1082 -Tunis-
Mahrajene
Tunisia.

Abstract:

Broomrapes (Orobanche sp.) is a parasitic plant that poses a major biotic threat to several legumes species, mainly faba
beans, chickpeas, peas, and lentils. The fight against such a parasite requires an integrated weed management (IWM)
program based on combination of preventive, cultural, mechanical and chemical practices. However, farmers’ decisions
to adopt integrated weed management strategy are expected to be critically governed by their preferences and
willingness to pay for different traits of this program. Therefore, this study examined farmers’ preferences for
integrated weed management attributes and estimated their willingness to pay (WTP) for these attributes using a
Discrete Choice Experiments database from 113 Tunisian farmers. Farmers’ preferences heterogeneity was taken into
consideration by estimating random parameter logit (RPL) model. Empirical findings showed that farmers are generally
receptive to adopting IWM and that they have strong preferences for genetic improved varieties of faba bean which
were tolerant to broomrape parasite and for chemical treatments. However, a significant heterogeneity was observed in
farmers’ preferences and willingness to pay for sowing date and intercropping attributes of integrated weed
management to fight against to this parasite.

KEYWORDS: Farmers’Preferences, Willingness To Pay, Broomrape, Intergrated Weed Management

POSTER N°: 115.
ETUDE D’IMPACT DES EAUX USEES TRAITEES ET NON TRAITEES SUR DES MILIEUX
AQUATIQUES NATURELS TUNISIENS (GRAND TUNIS)

YOSRA ELARBI, HASSIB BOUALLAGUI

Laboratory of Microbial Ecology and Technology. LETMi-INSAT. Carthage University, BP 676, 1080 Tunis, Tunisia

Résumé : Ce travail consiste a étudier I’impact des eaux usées traitées et non traitées sur 1’écosystéme des milieux
aquatiques naturels (Sabkhet Ariana, plage de Elhesyen et I’embouchure de Oued Khlij)”. Parmi les problémes posés
par les eaux usées traitées et non traitées, c'est qu’elles constituent un apport important et impreévisible de nombreux
polluants pour les masses d’eaux réceptrices. La pollution des milieux aquatiques est étudiée depuis de nombreuses
années alors qu’il n’existe & I’heure actuelle aucune étude de grande ampleur permettant d’identifier 1’impact de ces
rejets sur les écosystemes récepteurs de ces milieux aquatiques naturels.

Des analyses physicochimiques et microbiologiques des eaux usées traitées dans différentes stations (La Charguia,
Choutrana Il, Choutrana | et de la Cotiére Nord) et des sédiments collectés a partir des sites d’études ont été réalisées.
Les résultats obtenus montrent que I’application de traitement tertiaire biologique et/ou physicochimique doit étre
réalisée sur ces eaux traitées en vue de leur réutilisation en agriculture.

Mots clés : Eaux usées traitées, Boues activées, Traitement tertiaire, Réutilisation, Agriculture
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IMPACT STUDY OF MARINE CRAB WASTE USING THE HEALTH IMPACT ASSESSMENT (HIA)
APPROACH IN THE FISHING PORT OF SFAX, ON THE ENVIRONMENT AND PUBLIC HEALTH

NADIA ZARAT", SERINE SALLEM', FADOUA JABEUR', SONDES MECHRI', FETHI MENSI?, HAMADI
GUERBEJ?, SALOUA SADOK? BASSEM JAOUADI*

!Laboratory of Microbial and Enzymatic Biotechnologies and Biomolecules (LMEBB), Centre of Biotechnology of
Sfax (CBS), University of Sfax, Road of Sidi Mansour Km 6, P.O. Box 1177, Sfax 3018, TUNISIA. “Blue
Biotechnology and Aquatic Byproduct Laboratory (B3Aqua), Institut National des Sciences et Technologies de la
Mer, (INSTM) 60 Port de Péche La Goulette, La Goulette, 2060, TUNISIA

*Correspondence: nadia.zarai@cbs.rnrt.tn

Abstract: The health impact assessment (HIA) is a practical approach used to judge the potential health effects of a
policy, programme, or project on a population, particularly on vulnerable or disadvantaged groups. Recommendations
are produced for decision-makers and stakeholders, with the aim of maximizing the proposal's positive health effects
and minimizing its negative health effects. The approach can be applied in diverse economic sectors and uses
quantitative, qualitative and participatory techniques. In this context, and under the Italian-Tunisian project, ARIBiotech
C-5-2.1-41, CUP 155F21003350006 (https://www.aribiotech.eu/), our work consists of studying the pollution of the
fishing port of Sfax due to blue crab waste, which accumulates in an incredible manner, causing an environmental
problem in this area accompanied by pollution of the air, soil, and water, which directly and indirectly affects public
health. The search strategy was used by combining keywords and Boolean operators: Health, impact, blue crabs, waste,
Sfax fishing zone. The descriptors (Med line) wused in this strategy were: https://www.apia.com.tn;
http://www.agridata.tn/; www.gipp.tn; https://www.fao.org/. The presentation of the study location (Sfax fishing port)
and the underwater morphology and nature of the bottom as well as the framing (8 months) and a field investigation (4
months) are well described. The data has been analysed qualitatively by considering all the information presented by the
different interviewees. As an action to raise awareness and promote the subject of pollution of the port of Sfax by blue
crab waste, a survey was carried out. This inspection included around twenty questions, grouped into 3 themes of
interest: consumption choices and habits: the different problems that can affect crabs; the relationship between
breeding, agriculture, the environment and the blue crab population: is there pressure? protection of the environment
and biodiversity. Each stakeholder was recommended and identified through the use of the “bush” survey method
whereby interviewees are chosen by recommendations from other interviewees. Thus, the information was
supplemented by direct observations of the environment which allowed us to establish real contact between the
scientific body and the interlocutors and thus facilitate the understanding of the information presented.

Keywords: Health impact assessment (HIA) tools and methods; Pollution, Environmental, Recovery, Blue crabs, Sfax
fishing port.
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CLINICAL FEATURES AND PROGNOSIS OF TUNISIAN PATIENTS WITH ACUTE LEUKEMIA:
COMPARISON BETWEENDNA EBV POSITIVE AND NEGATIVE CASES

AMENI BEDOUI', WAJDI AYADI', YOSRA FAKHFEKH? NOUR LOUATI®>, MOEZ LOUMI? ALI
GARGOURI', MOEZ MDHAFFAR? RAJA GARGOURI*

! aboratry of Eukaryotes Molecular Biotechnology, Biotechnology Center of Sfax— Tunisia
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Abstract:

Epstein Barr virus (EBV), an oncogenic human herpes virus, is associated with various malignant tumors. EBV infects
and immortalizes human B lymphocytes leading to, Burkitt’s lymphoma, classic Hodgkin’s lymphoma and recently has
been reported to be associated withacute leukemia (AL).Recent studies have explored the correlation between EBV
infection in AL patients, chromosomal abnormalities, and their prognostic implications. In this context, we aimed to
detect the prevalence of EBV infection in Tunisian AL patients and it’s correlation with clinico-pathological parameters
and patient’s prognosis. A series of 78 Tunisian patients diagnosed with AL were recruited from CHU HediChaker of
Sfax, Tunisia, between 2018 and 2023. Real time Polymerase Chain Reaction (RT-PCR) was used to detect and
quantify EBV-DNA from bone marrow or peripheral blood of B-Acute lymphoblastic leukemia (B-ALL) patients
(n=55), T-Acute lymphoblastic leukemia (T-ALL) patients (n=17), acute myeloid leukemia (AML) cases (n=6).In our
study, 10 healthy subjects were served as controls. Statistical analyses were conducted using Graph.Pad (Prism
software). In fact, our study revealed the presence of EBV-DNA in 26out of 78 (33, 3%) patients with AL. The EBV
infection rate of ALL, AML, and healthy controls were 29% (21/72), 66% (5/6), and 10% (1/10), respectively. The
positive rate of EBV in the ALL and AML groups was higher than in healthy subjects (P = 0.0082). In addition, EBV-
DNA was particularlydetected in B-ALL (19/55; 34 %) compared to T-ALL cases (2/17; 11.7%; P < 0.05). According
to theclinico-pathological parameters,EBV-DNA was significantlyassociated with the age >30 years, chromosome
Philadelphia negativity (p= 0, 0067), hyperdiploidy (p=0.003) and medullar relapse (p= 0, 0005).In a subsequent aspect
of our investigation, we examined the association between genetic rearrangements (deletion/duplication), determined by
Multiplex ligation Probe Amplification(MLPA), and the presence of EBV-DNA. In fact, our analysisshowed a higher
incidence of genetic alterations in the EBV-DNA positive group (12/13; 92, 3%) compared to the EBV-DNA negative
group (20/30; 60%). A deep examination of the EBV+ group showed especially IKZF1, CDKN2A/B and/or PAX-5gene
deletion in 7 cases and BTG1 and/or PAR-1 region duplication in 5 other cases. In the present study we conclude the
association between DNA EBV and patients with AL malignancy. The EBV positive group has specific biological
characteristics, suggesting that it follows a distinct oncogenic pathway.

KEYWORDS: EBV, Acute leukemia, Clinical features, Prognosis, MLPA.
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THE ROLE OF METASTATIC COLORECTAL CANCER-DERIVED EXOSOMES ON CANCER
IMMUNOPATHOGENESIS AND IMMUNE ESCAPE
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! LABORATORY OF CELLULAR AND MOLECULAR BIOLOGY, CYTOKINES AND NO SYNTHASES IMMUNITY AND
PATHOGENESIS TEAM, UNIVERSITY OF SCIENCES AND TECHNOLOGY, ALGIERS, ALGERIA

2 UNIVERSITY OF LILLE, IMMUNO-PDT AND IMMUNO-THERAPY FOR CANCER, ONCOTHAI, INSERM, LILLE, FRANCE.

® DEPARTEMENT OF ONCOLOGY, ROUIBA HOSPITAL, ALGIERS, ALGERIA

Abstract: Introduction: Exosomes released from cancer cells are involved in cancer growth and metastasis by
modifying the local tumor microenvironment. Nevertheless, the mechanism used by Cancer derived exosomes to
regulate cellular processes associated with angiogenesis and metastasis is poorly understood. Objective: The aim of this
study was to investigate the role of metastatic colorectal cancer- derived exosomes (mMCRC-Exo) in tumor progression
and immune evasion. Materiel and methods: Peripheral blood mononuclear cells (PBMCs) derived from healthy
donors and colonic mucosa explants were stimulated by mCRC-Exo in vitro. The histological scores as well as Foxp3
and CTLA-4 expression were evaluated by hematoxylin-eosin staining and immunofluorescence respectively.
Moreover, explants culture supernatants have been subjected to both nitric oxide (NO) dosage by modified Griess
method and TGF-B and IL-10 cytokines levels assessment by ELISA assay. Results: mCRC-Exo induced colonic
mucosal damage associated with significant increase of infiltrating Foxp3+ and CTLA-4 + cells. Notably, NO, TGF-p
and IL-10 levels were significantly up-modulated by mCRC-Exo in PBMCs and explants culture supernatants.
Conclusion: The mCRC exosomes significantly increase cells infiltration and immunosuppressive markers that can
contribute to breakdown the colonic barrier integrity and promote tumor immune escape.

KEYWORDS: Exosomes, Colorectal cancer, immunosuppression, immune escape
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MATING TYPE GROUPS OF ASCOCHYTA RABIEI, THE CAUSAL AGENT OF CHICKPEA BLIGHT
IN ALGERIA
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Abstract

The survey was carried out on anthracnose (Ascochyta rabiei) of chickpea (Cicer arietinum L.) and studied in five
important regions in western Algeria during the 2015-2016 campaign in order to determine the prevalence and severity
of the ascochyta blight.. Our results show an average incidence and severity of 33.45% and 3.2 respectively. As well as
the distribution of mating types (MAT) of Ascochyta rabiei (Téléomorph: Didymela rabiei) was studied on isolates
collected in chickpea cultivation areas in Algeria. The evaluations of mating types of sixteen (16) isolates from 5
different provinces were carried out under laboratory conditions. Both the two mating types were found in all provinces
surveyed. The majority of the isolates tested belonged to MAT1-1 (56.25%) and the remainder (43.75%) to MAT1-2. In
addition, A. rabiei mating types were differentiated from each other using the specific multiplex PCR method with
specific primers (ComlR, Tail5F and SP21F) was used for MAT analysis. MAT1-1 isolates were amplified to a
fragment of approximately 701 bp and MAT1-2 isolates to 465 bp. Chi-square analysis was used to test a 1: 1 ratio of
MAT frequencies in all samples. The MAT ratios in the five regions were not significantly different from 1. 1,
suggesting that there is random mating of the pathogen population under natural conditions. The presence of the two
MATSs should play a role in the evolution of new virulence genes that could threaten currently resistant chickpea
varieties. The overall analysis of the 16 isolates showed a significant deviation from the 1: 1 ratio, indicating a
competitive advantage associated with MAT1-1 in Algeria. This is the first research concerning mating types (MAT) of
Ascochyta rabiei in the regions of western Algeria and suggesits that there is a potential for sexual reproduction in
Algeria.

Keywords: Cicer arietinum, Ascochyta rabiei, Chickpea Blight, Mating type, multiplex PCR, ITS sequencing.

POSTER N° : 120.
CLINICAL MANIFESTATION OF CORONAVIRUS (SARS-COV 2) SYMPTOMS IN
NORTHEASTERN ALGERIA
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Laboratory of natural sciences and materials, Abdelhafid Boussouf University Center, Mila, Algeria.

Department of natural sciences and life, Abdelhafid Boussouf University Center, Mila, Algeria.

Abtract :

COVID-19 is an infectious disease recently emerged in Wuhan city, Hubei Province, China. The infection was then
linked to SARS-CoV-2 virus which is a non-segmented positive sense RNA virus. Typically, fever, cough and tiredness
are some of the most frequent symptoms. Infected patients may also exhibit severed shortness of breath, low blood
oxygen, lung damage as the infection progress. Our retrospective epidemiological study, conducted in Mila district, was
based on clinical data analysis from 957 hospitalized patients that were admitted to both ‘Meghloui brother’s’ and
‘Tobal brothers’ hospitals. Our findings showed that there was a correlation between number of coronavirus-infected
individuals and the population density. Men are more susceptible to COVID-19 infection than women and this seems
due to the high expression level of ACE2 SARS-CoV-2 receptor. Furthermore, COVID-19 severity was generally
associated with coexisting chronic diseases. Our results showed that Omicron variant infected frequently younger
individuals then older ones due to development of patients immune system during the three first waves.

Mots clés : COVID-19, SARS-CoV-2, Virus Infections, ACE2.
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HOST AUXIN SIGNALING DURING TOMATO-TOSPOVIRUS INTERACTIONS
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*Corresponding author: faten.gorsane@fsb.ucar.tn

The effect of host auxin signaling on viral infection, and whether it results in disease or defense, varies depending on
the pathogen and the type of interaction. For some necrotic pathogens, the activation of auxin signaling boosts plant
resistance. Tomato spotted wilt virus (TSWV), the type member of the Orthotospovirus genus and belonging to the
Tospoviridae family, is likely manipulating host auxin signaling by targeting the Auxin Response Factors (ARF)
network through the modulation of Cytosine methylation levels. A sustainable system that prioritizes soil fertility and
minimizes ecological harm is thus implemented to overcome viral challenges. Agro-waste composts were adopted as a
promising solution for achieving this objective. Its ability to enhance plant auxin signaling and expression, and
consequently promote TSWV-antiviral defenses is explored. Therefore, we propose the implementation of an eco-
friendly, cost-effective, and sustainable agricultural practice.

POSTER N° : 122.
DISEASE PROGRESS AND VIRAL ETIOLOGY IN PEPPER CROPS IN TUNISIA
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El Manar, Tunis 2092, Tunisia

b Faculty of Sciences of Bizerte, Zarzouna 702, University of Carthage, Tunisia

*Corresponding author: Hatem.Fakhfakh@fsb.ucar.tn

Solanaceous crops are the most important vegetable crops grown in Tunisia. However, these crops are under threat from
several viruses, with the most well-known ones belonging to the Potyvirus and Cucumovirus genera. This study aims to
detect and molecularly characterize the persistently transmitted PVYV virus, as well as the non-persistently transmitted
CMV virus, affecting pepper plants in northern Tunisia. Additionally, the study compared the population structuring of
PVYV and CMV viruses in this region. To accomplish this goal, a total of 332 pepper samples were collected from nine
different locations in the northern (Bizerte) and northeastern (Soliman) regions of Tunisia. Using ELISA, the
serological analysis revealed that 210 out of the 332 pepper samples collected were co-infected by both Polerovirus and
Cucumovirus. Molecular analysis based on RT-PCR using the universal primer pair Pol-G-F/R yielded a characteristic
1.1 Kb viral amplicon, confirming the viral infection by a virus belonging to the Polerovirus genus. The amplification
products were then sequenced, confirming the viral etiology and identifying the virus affecting pepper in Tunisia as
PVYV. Furthermore, molecular analysis revealed a significant diversity among the detected PVYV isolates. However,
this diversity does not seem to exhibit a geographical structuring, contrary to that of CMV. This result could be further
discussed with respect to the different modes of transmission of both PVYV and CMV.
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ISOLEMENT ET CARACTERISATION DES SOUCHES D’ARCHAEA HALOPHILES ET L’ETUDE
DE LEUR ROLE DANS LA BIOREMEDIATION DES ENVIRONNEMENTS EXTREMEMENT SALINS
DANS LE SUD ALGERIEN

MEKNACI R., QUADRI I. ET HASSANI 1.
USTHB, FSB, Laboratoire de Biologie Cellulaire et Moléculaire
E-mail: meknaci_rima@yahoo.fr

Les environnements hypersalins, tels que les salines, se forment suite a I'évaporation de I'eau de mer et sont habités par
des archaebactéries halophiles. Ces environnements sont pollués par divers contaminants, tels que des métaux, des
métalloides et des composés aromatiques provenant de différentes sources. Cette contamination constitue une
préoccupation majeure en raison de ses effets néfastes sur la flore et la faune.

La bioremédiation des salines polluées et d'autres environnements hypersalins avec des micro-organismes
conventionnels n'est pas possible en raison des fortes salinités de ces milieux, susceptibles de perturber leur équilibre
osmotique et de dénaturer leurs enzymes métaboliques. Il est donc plus intéressant d'isoler des micro-organismes
extrémement halophiles afin de les utiliser dans la bioremédiation de ce type d’environnement. Cependant, il existe trés
peu de rapports sur I'isolement et I'application des Archaea halophiles pour la bioremédiation.

Dans cette optique, nous nous sommes intéressés & l'isolement et a [lidentification de nouvelles souches
d'archaebactéries halophiles, isolées a partir de différents environnements hypersalins en Algérie, sebkha d’Oum Raneb,
El Hamiet, la sebkha d’Oran et le chott Zahrez Gharbi, suivis de la caractérisation chimique et spectrophotométrique
des métallophores synthétisés par ces souches.

Les observations macroscopiques et microscopiques ont révélé que la plupart des souches présentent des criteres de
sélection des archaea halophiles. L'étude physiologique a révélé qu'il s'agit de souches halophiles modérées a
extrémement halophiles, mésophiles a Iégerement thermotolérantes, et tolérant des pH neutres et alcalins. Le
séquencage de I’ARN 16S a également été réalisé.

Dans la seconde partie, sur les 17 souches retenues, 10 ont montré des résultats positifs en termes de production de
sidérophores, mise en évidence par le test au FeCl3.

Selon les résultats spectrophotométriques établis pour chaque souche productrice, tous les isolats ont montré un pic
entre 420 et 450 nm, indiquant la présence de sidérophores de type hydroxamate.

La production de sidérophores par de nombreux microorganismes terrestres est bien étudiée. La prévalence de la
production de sidérophores dans des environnements extrémes ou par des Archaea extrémement Halophile I'est moins
c’est pour ces raisons que nous nous sommes intéressés a ce sujet.

Mots Clés : Archaea halophiles, sidérophores, Environnements hypersalins, bioremédiation.

POSTER N° : 124.
PHYTOCHEMICAL SCREENING, HPLC ANALYSIS, ANTIMICROBIAL AND ANTIBIOFILM
PROPERTIES OF MEDICAGO MARINA L. EXTRACTS (FABACEAE))

MARWA MELLITI!, ONS HADDAD!, MAHA MASTOURI*, HAYET EDZIRI*
!Laboratory of Transmissible Diseases and Biologically Active Substances, Faculty of Pharmacy, 5000, university of
Monastir, Tunisia

Abstract:

Plant extracts are actively being used worldwide due to the presence of biologically active constituents helping in the
preservation of food, and to aid against various diseases due to their antimicrobial potential. The objective of this study
was to investigate the phytochemical constituents, antimicrobial and antibiofilm activities of different extracts of
Medicago marina aerial parts.

Phytochemicals in M.marina extracts were identified by HPLC/MS. The antibiofilm and antibacterial activities were
assessed using broth dilution method. The results of the HPLC analysis showed that in the methanol extract
of M.marina saponins were dominant, in ethyl acetate extract, alfalone was the main compound. The antimicrobial
activity revealed that amongst all the extracts the highest antibacterial activity was shown by ethyl acetate extract
against multidrug resistant bacteria ~ Staphylococcus aureus MRSA and Pseudomonas aeruginosa Imp R bacteria.
Furthermore, an important antibiofilm activity was observed with ethyl acetate extract against Staphylococcus aureus
and Pseudomonas aeruginosa,. with inhibition percentage more than 80% at 2xMIC values. M.marina extracts could be
used in the control of bacterial biofilms in food and food-related environments.
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POSTER N° : 125.

SPATIO-TEMPORAL DYNAMICS OF CYANOBACTERIAL DENSITIES AND CHLOROPHYLL A
CONTENT IN A HYPEREUTROPHIC MEDITERRANEAN SHALLOW LAKE (OUBEIRA LAKE, EL-
KALA NATIONAL PARK, FAR NORTHEAST OF ALGERIA)

MESSAADIA SAMIA!, ARIF SALAH?, AZZOUZ ZOUBIR? KHATI WILIA®

L aboratory of Biodiversity and Ecosystems Pollution, Faculty of life and Nature Sciences, University of Chadli
Bendjedid, El Taref, Algeria.

“University of Badji Mokhtar Annaba, Algeria.

®Laboratory of Cellular Toxicology, Faculty of Sciences, University of Badji Mokhtar Annaba, Algeria.
Corresponding Autor: s.messaadia@univ-eltarf.dz

Abstract: Oubeira is a Mediterranean, shallow, hypertrophic, and endorheic freshwater lake located in the wetland area of
El-Kala National Park in the far Northeast of Algeria (36°50" N, 08°23' E). In autumn 2023, it has been the scene of a
considerable bloom of toxic and harmful cyanobacteria. The aim of our work is to assess seasonal variations of
cyanobacteria density by studying the spatio-temporal dynamics regarding the abundance of the main genera identified
at five sampling stations. Oubeira Lake waters are inhabited by nine genera of potentially toxic cyanobacteria (06
filamentous forms and 03 colonial forms) belonging to four orders: Order of Synechococales: 02 genera
Pseudanabaena (constant), and Limnothrix (accessory); Order of Nostocales: 02 genera (Aphanizomenon,
Cylindrospermopsis) (omnipresent); Order of Chroococcales: 03 genres Microcystis (constant), Chroococcus
(accessory), Gloeocapsa) (rare); Order of Oscillatoriales: 02 genera (Oscillatoria, Planktothrix) (regular). Due to the
average density of cyanobacteria recorded, at over 100 000 cells/mL, Alert Level Il was reached at all sampling
stations. The count of identified genera revealed the predominance of filamentous forms. Among the encountered
genera Cylindrospermopsis, Planktothrix, Pseudanabaena, Microcystis, Oscillatoria and Aphanizomenon represented
more than 98% of the overall density of the collected cyanobacteria. In Oubeira lake waters, the spatio-temporal
distribution of cyanobacteria was illustrated by recording more than 47% of the counted cyanobacteria, in stations S1
and S4, during autumn. The Oubeira waters showed in autumn and winter chlorophyll a content of 5.67 and 167.34
ug/L respectively with an average content of about 42 pg/L. The highest concentrations of this pigment were observed
in station S4. Chlorophyll a reached the highest levels at stations dominated by the presence of Cylindrospermopsis,
Planktothrix, Pseudanabaena, and Aphanizomenon.

KEYWORDS: Oubeira Lake, cyanobacteria blooms, density, toxicity.
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RISQUES ET PATHOLOGIES 'LIES A LA CONSOMMATION DE MOLLUSQUES
BIOACCUMULATEURS CONTAMINES DE LA COTE ALGERIENNE

MEZIANE KHADIDJA', TAIBI SOUAD?, KERFOUF AHMED"

! Laboratoire d’éco développement des espaces, Département des sciences de I’environnement, Faculté des sciences de
la nature, Université Djillali Liabes, Algérie.

2 Département des sciences de I'environnement Faculté des sciences de la nature, Université Djillali Liabés, Algérie.
Abstract:

L’état de la santé humaine est intimement li¢ a ’environnement, donc a I’intégrité des écosystémes abritant toutes
sortes d’espéces. Les mollusques sont considérés comme une source importante de protéines, de fer, de vitamines B et
d’acides gras oméga-3, minéraux et faibles en calories et cholestérol. Ce sont des organismes filtreurs, puisant leur
nourriture de leur eau environnante. De ce fait, et bien qu’ils soient nutritifs et bons pour la sant¢ humaine, les
mollusques présents a proximité d’une source ponctuelle de contamination ou d’agents de disfonctionnement
biologique, sont susceptibles d’avoir été exposés a des microbes, des toxines naturelles, des virus, polluants organiques
et inorganiques... qui peuvent étre emmagasinés et accumulés dans leurs tissus, causant de trés graves maladies dues a
des intoxications chez les consommateurs humains.

La déficience d’un systeme de contréle de produits aquatiques peut aggraver la situation sanitaire des consommateurs,
vu qu’il s’agit d’'un domaine peu connu en Algérie. Des études préliminaires sur la contamination des mollusques
limniques et marins issus de la cote Algérienne, ont montré la présence de bactéries du genre Pseudomonas, Proteus et
des soupgons de présence de phycotoxines IPA, IPD et IPP. Ce genre d’études s’avére trés important afin de cerner ce
phénomeéne et d’éviter les complications liées a la consommation de mollusques convoités a des pressions
environnementales.

KEYWORDS: Mollusques, santé humaine, cOte algérienne, Pseudomonas, Proteus, phycotoxines.
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EST-CE QUE LE MIEL GARDE CES PROPRIETES PHYSICO-CHIMIQUES ET BIOLOGIQUES AU
COURS DU TEMPS ?

SEYF EDDINE MERZOUGY?, LOUIZA DOUAFER? BRAHMIA HAFID? ELAICHAR MEHDI? ABDI
SOUMIA?, MOUSLIM BARAL ET HOUHAMDI MOUSSA™

1 : Laboratoire Biologie, Eau et Environnement université 8 mai 1945 Guelma

2 : Département de biologie, institut des sciences de la nature et de la vie C.U.Mila

Résumé

Le miel est un composé biologique trés complexe, d’une trés grande diversité, lui conférant une multitude de propriétés,
aussi bien sur le plan nutritionnel que sur le plan thérapeutique. En vue de déterminer 1’évolution de ses caractéristiques
physico-chimiques, ainsi que les propriétés biologiques du miel au fil du temps, trois types d’échantillons ont été
collectés dans le Monde d’Abeille d’Oulad M’hamed a Grarem Gouga de type multifloral, avec des dates de récolte
différente, le premier échantillon a été récolté en mois de septembre 2022, le deuxieéme en juillet 2021 et une troisiéme
daté de juillet 2020. Les résultats ont montré que les échantillons répondent tous aux normes internationales requises
ainsi que les résultats des analyses effectuées par I’apiculteur.

Les parametres physico-chimiques étudiés sont les plus fréquemment utilisés comme indicateurs de la qualité et de la
stabilité du miel, nous avons évalué le pH, acidité libre, densité, teneur en eau, couleur et le dosage des protéines. En ce
qui concerne l'activité antibactérienne, nous avons testé les échantillons sur deux souches bactériennes ; E.coli et
Staphylococcus aureus, et nous avons trouvé une divergence dans les résultats par rapport aux antibiotiques liés a
chaque souche, et cela pourrait étre da a la différence d'humidité d'un échantillon a I'autre. Donc d’une fagon générale le
miel a gardé ces propriétés physico-chimiques et biologiques aux cours du temps.

Les mots clés : Miel, Propriétés physico-chimiques et biologiques, Le Monde d’abeilles, Activité antibactérienne,
E.coli, Staphylococcus aureus.
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PHYTOCHEMICAL STUDY OF CUSCUTA AUSTRALIS AND EVALUATION OF THE
CARDIOPROTECTIVE CAPACITY

HANEN BACCARI', ANOUAR FERIANI?, ARIJ BEDOUI', MOHAMED KHARRAT', MOEZ AMRI®, AND
ZOUAHEIR ABBES!

'Field Crops Laboratory, INRAT, Carthage University, Ariana, Tunisia

“Laboratory of Biotechnology and Biomonitoring of the Environment and Oasis Ecosystems. Faculty of Sciences of
Gafsa, Gafsa, Tunisia.

African Integrated Plant and Soil Research Group (AiPlaS), University Mohammed VI Polytechnic (UM6P), Ben
Guerir, Morocco

Abstract

The purpose of the current investigation was to evaluate the possible cardioprotective impact of an ethanolic extract
from Cuscuta australis on rats that had been given isoproterenol to induce myocardial infarction. In vivo, Rats received
isoproterenol had a myocardial infarction, as evidenced by an enlarged heart, observable changes in the structure of the
electrocardiogram (ECG), increased troponin-1 levels, lactate dehydrogenase (LDH), and Creatine kinase myoglobin
binding (CK-MB). Moreover, the injection of isoproterenol caused histopathological alterations, including cardiac
necrosis and inflammatory cell infiltration. Furthermore, there was a major disruption in the lipid balance, as seen by
elevated levels of total cholesterol, HDL, LDL, and triglycerides in the plasma. Additionally, 1SO caused the
fragmentation of DNA in the heart. However, the administration of the C.australis showed a significant improvement in
heart function by lowering the increased cardiac risk indicators and normalizing the ST segment. In addition, the plant
extract normalized the lipide profile by reducing TC, TG, LDL-C and increasing HDL-C. The in-silico analysis showed
that the bioactive molecule in C.australis could be interacting with TGF-B1, ACE, and PDI proteins, which may
emphasize its antithrombotic and antifbrotic properties.

Key words: Cuscuta australis; antioxidant; molecular docking; cardioprotective

POSTER N°: 129.
IDENTIFICATION OF NEW HIT COMPOUNDS AS POTENTIAL INHIBITORS OF DEAZAFLAVIN-
DEPENDENT NITROREDUCTASE AGAINST MYCOBACTERIUM TUBERCULOSIS

ABDERAHMANE BELAFRIEKH!, AICHA LAOUD?

! Chemistry Department, Faculty of sciences, University of Blidal, P.O. Box 270 Blida, 09000, Algeria.

2 Chemical Engineering Department, Faculty of Chemical Engineering, University of Salah Boubnider Constantine 3,
Algeria.

Abstract:

Tuberculosis remains one of the world's causes of death due to its high mortality and morbidity rates in recent times,
particularly in countries with low resources, including regions with high poverty. Therefore, it is necessary to identify
new therapeutic targets for Tuberculosis treatment and new drugs that could act on them. The main objective of this
research is to design and predict the activity of new hit compounds as potential inhibitors of Deazaflavin-dependent
nitroreductase (Ddn) against Mycobacterium tuberculosis using in silico screening approaches. Pretomanid derivatives
as potent anti-TB agents were collected from the literature to generate a 3D-QSAR model and molecular docking. The
3D-QSAR model was generated successfully with a high regression coefficient R2= 0.98 and an excellent cross-
validated determination coefficient Q2cv= 0.51 for the training set. Furthermore, the model developed showed good
predictive ability, with a high predictive value Q2= 0.75 for the test set. The generated 3D contour cubes were applied
to find the structural properties necessary to inhibit Deazaflavin-dependent nitroreductase.

KEYWORDS: Molecular Docking, Mycobacterium tuberculosis, virtual screening, 3D-QSAR
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THE EFFECT OF POSTNATAL EXPOSURE TO DELTAMETHRIN AND/OR PERMETHRIN ON
BRAIN MONOAMINERGIC SYSTEMS AND COGNITIVE BEHAVIOR ON MALE AND FEMALE
RATS

SABRINE _BEN _SLIMEN! KHADIJA BOUKHOLDA!, RAHMA AMMAR! PHILIPPE DE
DEURWAERDERE?, HAMADI FETOUI1*

1 Laboratory of Toxicology-Microbiology and Environmental Health (17ES06), Faculty of Sciences of Sfax, University
of Sfax, BP1171, 3000 Sfax, Tunisia

2 Centre National de la Recherche Scientifique (Unité Mixte de Recherche 5287), 146 rue Léo Saignat, B.P.281, F-
33000 Bordeaux CEDEX, France

Abstract: In agriculture, synthetic pyrethroids are commonly used as a type of plant protector. However, several
epidemiological investigations have suggested a correlation between these chemicals and their metabolites, and the
development of various neurodegenerative diseases. The Brain monoaminergic systems are strongly involved in every
aspect of brain functions. Therefore, pyrethroids could modify their neurochemistry. In our research, we examined the
long-term effects of postnatal exposure to synthetic pyrethroids, either individually or in combinations, on
monoaminergic systems and their impact on cognitive and behavioral abilities on male and female rats. Wistar rats
were divided into four groups, a control group, a group exposed to permethrin (34 mg\Kg); a group exposed
deltamethrin (1.35 mg\Kg) and a mixture group received both pyrethroids during the lactation period (PND7 to
PND21). On PND 150, different behavioral tests are performed and monoamines were measured in different brain
regions using HPLC-ECD system. Our results showed that exposure to synthetic pyrethroids at an early age induces an
inhomogeneous changes in the monoaminergic system on brain rats correlated with a loss of memorization and a state
depression of the rats in a sex-dependent manner.

KEYWORDS: Postnatal, permethrin, deltamethrin, mixture, monoamines, behavior, high-pressure liquid
chromatography

POSTER N° : 131.
ANTIOXIDANT ACTIVITY AND HPLC ANALYSIS OF TWO BUTHANOL EXTRACTS OF AN
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Molécules Bioactives et Analyses Physico-Chimiques et biologiques, Université Constantine 1, 25000, Algérie

2 Laboratoire de Chimie et Chimie de I'Environnement (LCCE), Département de Chimie, Faculté des Sciences de la
Matiere, Université de Batna-1, Batna, Algérie

3 Department of Food Engineering, Faculty of Chemical and Metallurgical Engineering, Istanbul Technical
University, Maslak, TR-34469 Istanbul, Turkey

Correspondance: amina.boughachiche@doc.umc.edu.dz

Abstract: In plants, the therapeutic potential of phytotherapy is increasingly highlighted, especially when they are used
in ways not known in medical traditions. This is done through the study of plant secondary metabolites, a group of
bioactive molecules often known for their anti-inflammatory, anticarcinogenic, antioxidant, and other properties.

This work aims to identify for the first time, by HPLC analysis, the chemical compounds of the aerial parts buthanolic
extract and that of the roots of a plant belonging to the genus ASPERULA, as well as the evaluation of their antioxidant
activity in order to understand the potential of the plant to neutralize free radicals, which is important for the prevention
of various diseases linked to oxidative stress such as cancer and cardiovascular diseases.

The analysis of buthanolic extracts from the different plant parts by HPLC revealed the presence of phenolic
compounds such as Rutin, Phloridzin, Chlorogenic acid and Vanillin.

The antioxidant activity of the buthanolic extracts was evaluated by the DPPH free radical scavenging assay and the
ferric reducing antioxidant power (FRAP) assay which made it possible to determine a significant antioxidant capacity
of the aerial parts extract for the tow tests (145.66 mg TE/g extract) and (167.51 mg TE/g extract) respectively, in
comparison to the roots extract which presents a lesser antioxidant effect (51.19 mg TE/g extract for DPPH and 43.52
mg TE/g extract for FRAP).

KEYWORDS: Asperula, HPLC, antioxidant activity, DPPH, FRAP
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PROTECTIVE EFFECT OF DIOSPYROS KAKI LEAVES AGAINST BLEOMYCIN-INDUCED
PULMONARY FIBROSIS AND OXIDATIVE STRESS IN RATS.
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Tunisia.

Abstract:

Idiopathic pulmonary fibrosis is a chronic and progressive respiratory disease whose diagnosis and physiopathogenesis
are still poorly understood and for which, until recently, there were no effective treatments. Over the past few decades,
many studies have demonstrated that medecinal plants are potential alternative sources of useful bioactive compounds
possessing various physiological and biological activities. The present study was aimed to investigate the effect of
Diospyros kaki leaves aqueous extract (DKFAE) against bleomycin (BLM)-induced lung fibrosis in rat. Thus, Wistar
rats were divided into 4 groups of 10 each: control, BLM (2 mg/kg), BLM/DKLAE-150 mg/kg and BLM/DKLAE-300
mg/kg once a day for 21 days.

Obtained results showed that DKLAE is rich in phenolic compounds and exhibited relatively high antioxidant activity.
DKLAE might significantly reduce the damage caused by BLM by rewarding the decline in weight and pulmonary
index in rats given only BLM. Moreover, lungs, liver and kidneys lipid peroxidation, and sulfhydryl group levels were
reversed significantly in a dose-dependent manner in the DKLAE-treated groups. BLM decreased superoxide dismutase
(SOD) and catalase (CAT) activities, while DKLAE administration increased the antioxidant enzyme activities.
Histopathologically, DKLAE attenuates the severity of the inflammatory lungs state caused by instillation of BLM in
rats. These findings suggest that DKLAE can be a potential therapeutic candidate against BLM-induced lung fibrosis.
KEYWORDS: Diospyros kaki, bleomycin, pulmonary fibrosis.
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EVALUATION OF THE COMBINATORY ANTICANCER EFFECT OF CHEMOTHERAPEUTIC
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Tunisia

2: Biochemistry Department, Science College, King Saud University, P.O. Box 22452, Riyadh 11495, Saudi Arabia

3: Unity of Analysis, Centre of Biotechnology of Sfax, B.P.1177, Sfax 3038, Tunisia

Abstract: Chemotherapy is still among the most adopted treatment of cancer such 5-FU, Paclitaxel, oxaliplatin and
others. Prodigiosin (PG), an example of a secondary metabolite from various bacteria, exerts different biological
activities including cancer-preventive and anticancer effects. Despite their wide usage in reducing tumors and
improving patients' survival, chemotherapeutic drugs, and other natural compounds are facing the development of cancer
resistance. Many experimental data and clinical trials are showing that combinatorial treatment could be an efficient
solution for some resistance problems.

In the present study, the combinatorial treatment of chemotherapeutic drugs showed variable effects on the used cell
lines, ranging from a toxicity improvement to a neutral effect or a decrease in toxicity.

PG effectively inhibited cell proliferation and induced apoptosis. The combination of 20 uM of PG + IC50 of paclitaxel
and oxaliplatin increases cell viability by more than 50%, while the combinatorial treatment of 20

pUM of PG + IC50 of 5-FU shows a significant decrease in cell viability in the three cancer cell lines; LoVo: 48% HCT-
116: 42% and A549: 36%.

Based on PG and 5-FU, the percentage of cells in the GO/G1 phase was higher and the percentage of cells in the S phase
was lower compared to treated cells separately by PG and 5-FU in all the used cell lines. Our docking studies supported
targeting Aktl by PG which could explain its proapoptotic effect separately or in combination with 5-FU. PG inhibited
tumor growth and enhanced the 5-FU therapeutic efficacy in HCT116, LoVo, and A549 cells. Taken together, our
findings highlight that PG effectively inhibited the growth of tumors and enhanced the sensitivity to thermotherapy,
indicating PG is an inhibitor of Aktl

KEYWORDS: Cell Cycle; Prodigiosin; 5-fluorouracil; Proliferation; Colorectal Cancer; Lung Cancer.
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OROBANCHE FOETIDA: CHEMICAL PROFILING AND HEPATOPROTECTIVE EFFECTS OF ITS
STEM EXTRACT
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Abstract

In the present study, we investigated the potential hepatopreventive of the stem of Orobanche foetida OF against CCl4-
induced hepatotoxicity. Various chemicals were identified by LC-MS/MS profiling. In vitro, the oxygen and non-
oxygen radical tests, OF showed strong antioxidant activity. In vivo, the administration with OF for 28 days at the doses
of 20 mg/kg bw and 40 mg/kg bw, attenuated the CCl4-induced hepatotoxicity by normalizing the lipid profile (TC,
TG, LDL-C, and HDL-C), preventing DNA fragmentation, and restoring liver injuries enzyme indicators (ALT, AST,
LDH, ALP, GGT, and bilirubin). Furthermore, the plant parasite mitigated the observed oxidative stress in CCl4-group
by elevated the antioxidant enzymes GSH, CAT, and SOD and reduced lipid peroxidation. In silico research showed
that the majority of identified compounds bind strongly and steadily to the active sites of three important inflammatory
proteins (PARP-1, TNF-a, and IL-6), which may indicate that these compounds have antioxidant and anti-inflammatory
properties. Overall, this study offers some pharmacological evidence in favor of Orobanche foetida's therapeutic uses in
treating inflammatory and hepato-pathological diseases.

Key words: Orobanche foetida; Hepatoprotective; Oxidative stress; Antioxidant; LC/MS.
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EFFECT OF PREGNANCY ON WOMEN WITH TYPE 1 DIABETES
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ABSTRACT

The prevalence of all types of diabetes mellitus is increasing worldwide. Diabetes is a common metabolic complication
of pregnancy. For many years, pregnancy complicated by type 1 diabetes was associated with a particularly poor
prognosis, and while this has changed dramatically over the last 2 decades, a lot has yet to be done. The number of
pregnant women with pre-existing diabetes is increasing, mainly from an increase in type 2 diabetes, but also an
increase in type 1 diabetes. Overall, type 1 diabetes accounts for approximately 5% to 10% of all diabetes outside of
pregnancy, and in pregnancy put together with type 2 account for 10% of diabetic pregnancies. Management of the
pregnant diabetic woman is a complex task that ideally begins before conception. Specific attention is required for
diabetic pregnancies in different trimesters of pregnancy. Diabetes, especially type 1 diabetes, can be a challenge in
pregnancy, but with education, close monitoring, and latest therapeutic modalities, these women can have healthy
newborns. Close attention to diet, glycemic control, metabolic stresses, and early diagnosis and monitoring of
complications can make pregnancy a successful experience for women with diabetes.

Key words: women, pregnancy, Type 1 diabetes mellitus.

189



"AYA ATSE

TUNISIAN ASSOCIATION OF BIOLOGICAL SCIENCES
33" INTERNATIONAL CONGRESS OF BIOLOGICAL SCIENCES AND BIOTECHNOLOGY

POSTER N° : 136.
IMMUNOMODULATORY AND ANTITUMORAL POTENTIALS OF POLYPHENOL-RICH SALSOLA
TETRANDRA LEAF EXTRACT

SARRA DAKHLAOUI}, EMNA CHAABANI', ABDELHAFIDH NANI?>, RIADH KSOURI}, AZIZ
HICHAMI?, NAIM AKHTAR KHAN? WIDED KSOURI-MEGDICHE"

1Laboratoire des Plantes Aromatiques et Médicinales (LPAM), Centre de Biotechnologie de Borj-Cédria, BP 901, 2050 Hammam-
lif, Tunisia

2Physiologie de la Nutrition & Toxicologie (NUTox) INSERM U1231, Université de Bourgogne Franche Comté, 21000 Dijon,
France

3Laboratory of Saharan Natural Resources, University of Ahmed Draia, Adrar, Algeria

Abstract:

This study explored the influence of Salsola tetrandra leaf polyphenol-rich extract (STLPRE) on RAW 264.7
macrophage polarization and its potential antitumoral effects on transplanted mouse melanoma cells (B16). The
phenolic contents and antioxidant activities of STLPRE were initially assessed. Furthermore, the immunomodulatory
impact of STLPRE on RAW 264.7 cells and its in vitro and in vivo antitumoral effects against B16 cells were
investigated. Exposing RAW 264.7 cells to STLPRE (10 and 30 pg/ml) upregulated conventional activated macrophage
(M1) markers, including TNF-a, IL-1, IL-6, IL-12, Arg2, NO, and iNOS, with significant increases in NF-xB (p65) and
MAPKs (ERK2, p38, JNK) activation. STLPRE also reduced M2 markers, decreasing Argl and CD206 mRNA
expressions. Pro-inflammatory cytokine mRNA expression was less pronounced in STLPRE-treated macrophages than
in LPS-stimulated cells. Notably, IL-1, IL-6, and IL-12 mRNA expressions in LPS-stimulated cells were approximately
60 %, 186 %, and 244 % higher than those in STLPRE-treated cells (30 pg/ml). In LPS-stimulated macrophages,
STLPRE treatment significantly decreased nitric oxide (NO) production and M1 markers expression in a dose-
dependent manner, concurrently inhibiting NF-kB phosphorylation. Interestingly, STLPRE or supernatant from
STLPRE-treated macrophages reduced B16 viability in vitro and inhibited B16 tumor growth in C57BL/6 mice. This
reduction in B16 tumor growth was associated with increased splenic mRNA expression of IFN-y, IL-1, and IL-12 in
STLPRE-treated mice. Our findings suggest that STLPRE represents a promising source of antitumoral biomolecules.

KEYWORDS: Salsola tetrandra, phenolic extract, antitumoral activity; immunomodulatory property.
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Abstract: During winemaking, large amounts of wastes such as grape pomace and stalks are produced as by-products.
Due to the presence of organic compounds, pH, salinity, and heavy metal content, these by-products are regarded as
highly polluting. Thus, it is now well established that valorization of this biomass contributes in viability of the
environment and the economy. Rich in phytochemicals, grape seeds have been notably considered as a promising
source of value-added materials. This study was carried out to analyze the incidence of a High Fat Diet (HFD)-induced
lipotoxicity and energy fueling disturbances in rat heart as well as on the putative protection afforded by Grape Seed
Extract (GSE). Experimental design consisted in four groups of animals as follows: Standard Diet (SD); SD+GSE (SG);
(HFD); HFD+GSE (HG). We showed that GSE counteracted the effect of HFD on Free Fatty Acid (FFA) profile,
namely, docosapentaenoic acid, docosahexaenoic acid, arachidonic acid (ARA), palmitic acid (PA) and palmitoleic
acid. Besides, GSE treatment restored HFD altered metabolic pathways, through recovery of several metabolic enzyme
activities such as lipase, glucose 6 phosphate dehydrogenase, pyruvate dehydrogenase and lactate dehydrogenase. To
our knowledge, this is the first study emphasizing the anti-lipotoxic and cardioprotective effects of GSE in relation with
FFA profile and energy fueling enzymes, supporting its role as a therapeutic agent in obesity-induced cardiac
dysfunction.

KEYWORDS: Winemaking waste * Grape seed extract Lipotoxicity * Cardioprotective » Fueling metabolism
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A NOVEL SYNTHETISED SULPHONYLHYDRAZONE COUMARIN (E) -4- METHYL-N'- (1-(3-OXO-
3H-BENZO[F][CHROMEN -2- YL)ETHYLIDENE) BENZENESULPHONOHYDRAZIDE PROTECT
AGAINST ISOPROTERENOL-INDUCED MYOCARDIAL INFARCTION IN RATS

MARWA MANSOUR, ANOUAR FERIANI, KAIS MNAFGUI, LAKHDAR GHAZOUANI, NIZAR TLILI
Laboratory of Biotechnology and Biomonitoring of the Environment and Oasis Ecosystems, Faculty of Sciences
of Gafsa, University of Gafsa, Gafsa, Tunisia.

Coumarins and their derivatives are becoming a potential source for new drug discovery due to their vast array of
biological activities. The present study was designed to investigate the cardioprotective effects of a newly synthesised
coumarin, symbolised as 5,6-PhSHC, against cardiac remodelling process in isoproterenol (ISO) induced myocardial
infarction (MI) in male Wistar rats by evaluating haematological, biochemical and cardiac biomarkers. Rats were
pre/co-treated with 5,6-PhSHC or clopidogrel (150 pg/kg body weight) daily for a period of 7 days and then MI was
induced by injecting 1SO (85 mg/kg body weight), at an interval of 24 hours for 2 consecutive days, on the sixth and
seventh days. The in vivo exploration indicated that the injection of 5,6-PhSHC improved the electrocardiographic
(ECG) pattern and prevented severe heart damage by reducing leakage of the cardiac injury markers, such as troponin-T
(cTn-T), lactate dehydrogenase (LDH), and creatine kinase-MB. The cellular architecture of cardiac sections, altered in
the myocardium of infracted rats, was reversed by 5,6-PhSHC treatment. Results showed that injection of 5,6-PhSHC
elicited significant cardioprotective effects by prevention of myocardium cell necrosis and inflammatory cells
infiltration, along with marked decrease in plasma levels of fibrinogen. In addition, the total cholesterol, triglyceride,
LDL-c, and HDL profiles underwent remarkable beneficial changes. It was also interesting to note that 5,6-PhSHC
enhanced the antioxidative defence mechanisms by increasing myocardial glutathione (GSH) level, superoxide
dismutase (SOD), and catalase (CAT) activities, together with reducing the levels of thiobarbituric-acid-reactive
substances (TBARS), when compared with 1ISO-induced rats. Taken together, these findings suggested a beneficial role
for 5,6-PhSHC against 1SO-induced MI in rats. Furthermore, in silico analysis showed that 5,6-PhSHC possess high
computational affinities (E-value >-9.0 kcal/mol) against cyclooxygenase-2 (PDB-ID: 1CX2), vitamin K epoxide
reductase (PDB-ID: 3KP9), glycoprotein-lib/llla (PDB-ID: 2VDM) and catalase (PDB-ID: 1DGF). Therefore, the
present study provided promising data that the newly synthesised coumarin can be useful in the design and synthesis of
novel drug against myocardial infarction.

Keywords: cardioprotective activity; coumarin derivative; electrocardiography; isoproterenol; molecular docking;
myocardial infarction; oxidative stress.
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Abstract: This study explored the influence of Salsola tetrandra leaf polyphenol-rich extract (STLPRE) on RAW
264.7 macrophage polarization and its potential antitumoral effects on transplanted mouse melanoma cells (B16). The
phenolic contents and antioxidant activities of STLPRE were initially assessed. Furthermore, the immunomodulatory
impact of STLPRE on RAW 264.7 cells and its in vitro and in vivo antitumoral effects against B16 cells were
investigated. Exposing RAW 264.7 cells to STLPRE (10 and 30 pg/ml) upregulated conventional activated macrophage
(M1) markers, including TNF-a, IL-1, IL-6, IL-12, Arg2, NO, and iNOS, with significant increases in NF-xB (p65) and
MAPKs (ERK2, p38, JNK) activation. STLPRE also reduced M2 markers, decreasing Argl and CD206 mRNA
expressions. Pro-inflammatory cytokine mRNA expression was less pronounced in STLPRE-treated macrophages than
in LPS-stimulated cells. Notably, 1L-1, IL-6, and 1L-12 mRNA expressions in LPS-stimulated cells were approximately
60 %, 186 %, and 244 % higher than those in STLPRE-treated cells (30 pg/ml). In LPS-stimulated macrophages,
STLPRE treatment significantly decreased nitric oxide (NO) production and M1 markers expression in a dose-
dependent manner, concurrently inhibiting NF-xB phosphorylation. Interestingly, STLPRE or supernatant from
STLPRE-treated macrophages reduced B16 viability in vitro and inhibited B16 tumor growth in C57BL/6 mice. This
reduction in B16 tumor growth was associated with increased splenic mRNA expression of IFN-y, IL-1, and I1L-12 in
STLPRE-treated mice. Our findings suggest that STLPRE represents a promising source of antitumoral biomolecules.
KEYWORDS: Salsola tetrandra; phenolic extract, antitumoral activity; immunomodulatory property.
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Abstract

Herniaria hirsuta is a medicinal plant known for its diuretic properties. It's utilized in traditional medicine for its
potential as an anti-inflammatory and anti-diabetic agent. The present study aims to valorize its extracts for their
antimicrobial and anticoagulant activities besides dosage of polyphenols, flavonoidsand condensed tannins. Results
showed that the antibacterial assay of the different solvants extracts of the plant such as chloroform,petroleum ether,
butanol and ethyl acetate showed important bactericidal and fungicidal effects against all tested strains. The MICs
values of the ethyl acetate and butanol extracts ranged from 0.312t00.625 mg/mL against all Gram-positive and
Gram negative, and from 1.25 to .620 mg/mL for chloroform extract. The different solvants extracts from the plant
exhibited interesting anticoagulant activities. The dosage of polyphenols, flavonoidsand condensed tannins, tested by
the colorimetric method, showed that there was a significant amount of polyphenol especially in the ethyl acetate and
butanol extracts with values 0f131,86+5,52 mg EAG/gand 81,65+3,27 mgEAG/g, respectively.The most amount of
flavonoids have been detected in the ethyl acetate and butanol extract with a value of 19,12+0,19 mg EQ/g And
16,94+0,14mg EQ/g. HerniariaHirsutaextracts could be used in the control of bacterial and fungi in food.
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PHENOLICS, FLAVONOIDS AND ANTIOXIDANT ACTIVITIES OF TWO ALGERIAN DRIED
FRUITS: FIG (FICUS CARICA L.) AND JUJUBE (ZIZIPHUS JUJUBA L.)
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Abstract

The oxygen, molecule essential to life, is susceptible to cause harmful effects in the body via the formation of free
radicals and reactive oxygen species (ROS). Under some conditions, an imbalance is caused by an overproduction of
free radicals or by a decrease in antioxidant defenses; this is the oxidative stress that cause molecular alterations often.
Fig and jujube are an excellent source of protein, dietary fibers, vitamins and minerals. they are also a rich source of
polyphenols. The presence of polyphenols in food is connected with positive effects on human health.

The objective of this study is to compare the antioxidant activity of two dried fruits (fig and jujube) grown in the region
of Bejaia (Algeria). Levels of total phenolics in fig samples are ranging from 257,75 to 470,65 mg GAE/100g DM and
content of jujube samples are ranging from 323,57 to 1080,02 mg GAE/ 100g DM. Concerning flavonoids, the content
of dried fruits vary between 92,71 (jujube extract) and 289,75mg QE/100g DM (fig extract).

The antioxidant activity of the two dried fruits is estimated by reducing power and radical scavenging activities (DPPH
and H,0,). The reducing power of the extracts tested ranged from 224,74 (acetonic fig extract) to 942,91 mg GAE/100g
DM (acetonic jujube extract). Jujube and fig present highest percentage inhibition of DPPH radical (355,33 and 329,14
GAE/100g DM; respectively. The phenolic content of fig presents a positive highly significant correlation (p <0.01) (r =
0.97 **) with the reducing power and positive significant correlation (p <0.05) (r = 0, 90 *) with the scavenging activity
(DPPH radical). The results of this study show that jujube and fig can be considered as an excellent source of natural
antioxidants.

Keywords: figs, jujube, phenolics, flavonoids, antioxidant activity
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BIOREFINERY VALORIZATION OF FENUGREEK SEEDS FOR SUSTAINABLE INDUSTRIAL
APPLICATIONS
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Abstract: The biorefinery is a fully renewable process that aims to fractionate and capture valuable raw materials from
plants. The application of this concept could broaden and diversify products from the agricultural industries, while
producing a diverse range of compounds that can be used to support human activities (Thy et al. 2006). In this context,
the biorefinery approach in this study aimed to assess the oil yield and quality from fenugreek (Trigonella foenum-
graecum) seeds while exploring potential uses for the remaining by-products. Notably, the cakes showed significant
quantities of proteins, fibers, and sugars. Further analyses revealed high concentrations of phenolic compounds in the
cakes, including notable levels of tannins, polyphenols, and flavonoids. Biological activity studies highlighted the
potent antioxidant activity of the delipidated extract, with impressive efficacy against DPPH and ABTS radicals, along
with ferrous ion reducing capacity. Additionally, notable inhibition of Gram-positive and Gram-negative bacteria
proliferation was observed. These findings underscore the promising potential of integrating delipidated fenugreek into
a biorefinery framework, facilitating a versatile industrial process.

KEYWORDS:Fenugreek; vegetable oil; by- products; antimicrobial activity; antioxidant activity; sustainability
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GENETIC DIVERSITY OF JUNIPER PHOENICEA FROM ARID REGION BASED ON
MORPHOLOGICAL TRAITS ON SECONDARY METABOLITES
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Abstract

Juniper (Juniperus phoenicea) is forest-tree found through all the Mediterranean regions. One of the last remnants of
this species grows in the heights of the Mountainous region of Matmata-Toujene. This species has a high valorization
potential and is known for its essential oil fraction with numerous activities. This work aims to study the assess the
genetic diversity of two Tunisian juniper populations: one from Saddine (north-west) and one from Toujene (South-
east). Results showed that most of the studied parameters have a high variation coefficient, reflecting the large diversity
of the Tunisian genetic resources of this species. Between populations, we saw that the diversity of the southern one is
higher than the northern one. The geographic origin effect also impacted the biochemical parameters. Principal
Component Analysis (PCA) based on all the studied traits showed that the plotting reflects the geographic origin of the
studied individuals.

Keywords: Cones, Juniper, Juniperus phoenicea, Morphological parameters, PCA, Secondary metabolites
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MORPHOLOGICAL AND BIOCHEMICAL CHARACTERIZATION OF RHUS TRIPARTITA FROM
SOUTHERN TUNISIA: CONTRIBUTION TO THE STUDY OF SEXUAL DIMORPHISM
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Abstract

This study aims to harness the sexual dimorphism of Rhus tripartita using morphological traits and quantification of
secondary metabolites. Besides, we used a green solvent made of H,O: EtOH mixture to assess their efficacy to recover
secondary metabolites from leaves and fruits of R. tripartita. Results showed quite large genetic diversity of R.
tripartita’s resources in the South of Tunisia. Interestingly, the contents of total polyphenols, flavonoids, and tannins, as
well as the antioxidant activities were different in male and female Sumac. This allowed a clear discriminating plotting
of male and female individuals on PCA. On the other hand, the solvent made of water:EtOH (50:50) was retained as the
most suitable to prepare enriched extracts from this species.

Keywords: Rhus tripartita; Morphological traits; Secondary metabolites; Dimorphism; H,O:EtOH solvent; PCA
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