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Main objective
To provide support
to the Tunisian
partner for
developing high
quality research
potential for the
microbial resource
management in

arid environments.
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Professor Daniele Daffonchio, University of Milan, Italy
BIODESERT Project Coordinator

Professor of Microbial Biotechnology. Dipartimento di Scienze e
Tecnologie Alimentari e Microbiologiche (DISTAM). University of Milan.
via Celoria 2, 20133 Milano, ITALY. Tel. : +39-0250319117

E-mail: daniele.daffonchio@unimi.it

Welcome to the BIODESERT leaflet that will present you the objectives,
the implementation and the expected impact on the Tunisian research.
BIODESERT project is a European funded project developed in
cooperation between ltalian, Tunisian and Greek partners and financed by
the EU 7" Frame work program with a total budget of 958.207 Euros.

The three laboratories involved in BIODESERT have worked together for over a decade,
sharing a firm understanding of molecular microbial ecology. The partners are thus well armed
to search the hidden microbial diversity of desert ecosystems.

The objective of BIODESERT project is to improve the research capacity of its Tunisian partner
in promoting microbial resource management strategies in agriculture and a competitive bio-
economy in North Africa. This will be splited into four actions:

* Acquire new advanced research equipments to position the Tunisian laboratory in the
frontline of technology

*Transfer knowledge through the recruitment of experienced researchers in the area of
molecular microbial ecology.

» Network with leading research teams in Europe

» Disseminate knowledge in Tunisia, North Africa and at an international level

“BIODESERT looks set to provide some vital research and promote the development of a
bio-economy based on the microbiological resources of Tunisia. The solution that
BIODESERT propose offer serious alternatives to practices like the extensive use of
chemical insecticides, antifungal compounds and salty water for irrigation,”

Leaflet contents

Team leaders Page 2
Project work package Page 3
WP1.Management of the consortium Page 3
WP2. Recruitment of experienced researchers and acquisition of new equipments  Page 4
WP3. In-project training of the new recruited researchers and networking Page 5
W P4. Dissemination and Exploitation Page 6
Research activities developed in the frame of BIODESERT project Page 7
Research activity 1 Page 7
Research activity 2 Page 8
Research activity 3 Page 8
Expected impact for the University of Tunis Page 9
BIODESERTcontact Page 10

.. University of loannina

7
=N

Irr

Faculté des Seiences de Tunis

190 TONIS B KANR



mailto:daniele.daffonchio@unimi.it
mailto:daniele.daffonchio@unimi.it
mailto:daniele.daffonchio@unimi.it
mailto:daniele.daffonchio@unimi.it
mailto:daniele.daffonchio@unimi.it

TEAM LEADERS

BIODESERT Project

Coordinators, Professor’s

Prof. Abdellatif Boudabous Chihi Daniele Daffonchio, Abdellatif
University of Tunis El Manar Boudabous and Kostas Bourtzis
Faculté des Sciences de Tunis are heading a study examining

Laboratoire Microorganismes et Biomolécules Actives

Campus Universitaire, 2092, Tunis, Tunisia . the potential th_at desert
BP n 94 - Romana 1068, Tunis, Tunisia microbial extremophiles could

Tel. : + 216 70860553 have for supporting agriculture in
E-mail : abdellatif.chihi@fst.rnu.tn Tunisia and Southern Europe.
Specific metabolic
characteristics that allow cells to
cope in extreme conditions
associated with high

Prof. Kostas Bourtzis
Professor of Molecular Biology, Genetics and Biochemistry

Department of Environmental and Natural temperatures and extreme pH
Resources Management University of loannina 2 Seferi could constitute a source of
Street, 30100 Agrinio, GREECE novel metabolites, biomolecules
Tel.: +30-2641074114 and enzymes useful to
E-mail: Kbourtz@uoi.gr agricultural productivity in poor

soil conditions.

The biodesert consortium
members during the kick- off
meeting and the first
expeditionin the south
(mission Biodesert V),
Douz-Tozeur, Tunisia,
(february 4-11th 2010)

COLLABORATIVE ENTITIES OF BIODESERT

= Pr. Alberto Alma; Di.Va.P.R.A.-Entomology and Zoology Applied to the Environment, University of Turin, Via Leonardo da

Vinci 44, 10095 Grugliasco (Turin), Italy. Alberto.alma@unito.it
= Pr. Philippe Normand; Université de Lyon, UMR CNRS, 5557 Ecologie Microbienne, IFR41 Bio Environnement et Santé,

Université Lyon |, Villeurbanne 69622 cedex, France. normand@biomserv.univ-lyon1.fr
= Pr. Claudio Bandi; Dipartimento di Patologia Animale, Igiene e Sanita Pubblica Veterinaria, Universita degli Studi di Milano,

Milan, Italy. Claudio.bandi@ unimi.it
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BIODESERT Woeork packages

BIODESERT project is structured in four work packages (WP), that are interconnected.

Recruitement of
experienced
researchers and
acquisition of new
equipement

Dissemination /Exploitation

In —project trainning of
the new recruited
researchers and
networking

 —

t
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Diagram illustrating the interconnection between the different WPs

WP1. Management of the consortium
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WP1

The general objective of this WP is the
management of the consortium to ensure
that the project objectives are achieved with
the correct timing and the estimated
resources, and the results are optimally
exploited. The specific objectives of this work
package are:

(@) to provide the overall administrative,
financial and legal management of the
project

(i)  to co-ordinate the technical works of
the participants so as to reach the
project objectives.

The overall project management is provided
by the Project Coordinator with the support of
a part-time secretarial assistance. The
project manager is responsible for the overall
planning and monitoring of the work of the
project and will track deliverables.

The organization of the project is managed
through several tools including project
meetings, Steering Committee meetings and
the construction, maintenance and update of
a project web site

European Commission
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WP2. Recruitment of experienced researchers and acquisition of
new equipments

/‘> | ¥ University of Tunis. Tunisia
L4 H | B8 | “ Leader of BIODESERT WP2
Ancamdd| | LUV T

Faculté des Sciences de Tunis
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TRIVERSITE D1 TUNIS [L BANUR
The aims of this WP is the recruitment of experienced research fellows
and the acquisition of new equipments. The specific objectives of this
work package are:

@) to recruit three post-doctoral fellows with extensive experience in
molecular  microbial  ecology of extremophiles and
agriculturallyrelevant microorganisms and

(i)  to acquire five novel equipments: a Real Time-PCR, a Phenotype
array system, a DNA microarray system, an Image analyzer and
a Plant growth chamber.

BIODESERT Postdeocs...

Three experienced post-doctoral researchers are recruited under WP2
for developing their activities in the laboratory of Tunisian partner at the Experienced Researchers recruited in the ambit of Biodesert
University of Tunis.

i. Experienced Researcher 1, Dr. Hanen Cherif, in microbial diversity with emphasis on agricultural and environmental settings. DR.
Cherif is responsible for developing methodologies for the quantification of genes in the environment by Real Time-PCR. She will
enable Tunisian partner to establish the quantitative analysis of microbial genes, and in general of nucleic acid sequences, in the
different desert and arid environments.

ii. Experienced Researcher 2, Dr. Afef Najjari, in microbial diversity associated to insects and arthropods. Dr. Najjari is responsible for
developing methodologies for the phenotype characterization of culturable symbionts by phenotype microarray technologies. She will
enable Tunisian Partner to establish an in-depth study of the insect-microbe interactions in the honeybee in relation to the
development of a new approach of symbiotic control for blocking the development of honeybee diseases in Tunisia.

iii. Experienced Researcher 3, Dr. Mahamed Naifar, in microbial diversity associated to extreme environments. He is responsible for
developing methodologies and the related research on the use of a DNA microarray system. Dr. Naifar will develop/use DNA chips for
environmental microbiology studies characterizing the microbial diversity in extreme environments.

iv. A fourth experienced researcher, Dr. Ahleme Jouini, was also recruited in the ambit of Biodesert. Dr. Jouini is expert in quantifying
genes in the environment. She will use metagenomic based approaches for detecting and exploiting new genes from extreme
ecosystems.

BIODESERT Equipment acquisition

The second tasks of the WP2 is the acquisition, by the
Tunisian partner, of modern scientific equipment.

This will substantially improve the research capacity for in-depth
studies of microbial diversity in extreme environments. Of
particular interest is a DNA microarray system or DNA chip,
which will enable LMBA to detect, quantify and identify novel
bacteria independently from cultivation; demonstrating a major
advance in microbial ecology. A phenotype array system will
permit to describe total microbial communities and characterize
their overall functions ; The potential for exploitation of desert
microbes will then be tested through experiments in a plant
growth chamber where the harsh desert conditions can be
reproduced.

Further apparatus such as HPLC, liquid handling station and

J automated electrophoresis will also be purchased in the ambit
Automated Phenotype Array HPLC- PDA of BIODESERT.
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WP3. In-project training of the new recruited researchers and
networking

r

Uni it fl ’ University of loannina. Greece
WA EIVASIE SR UWBEE | oo (jcr of BIODESERT WP3

The general objective of this WP is the training of members of the Tunisian Partner team by further twinning and personnel
exchanges with Italian and Greek Partners. With this WP the scientific networking among the three partners of the project and the
general exchange of scientific knowledge and experience will be further developed and exploited.

The first task for this WP was to get training the new recruited experienced researchers in highly recognized EU laboratories in

the areas of Environmental Microbiology and Biotechnology. These laboratories are Italian and Greek Partners of the project. Each

of three experienced research fellows recruited in the frame of this project will visit the European laboratories for one year with th

following program:

i. Two researchers will spend one year in the laboratory of the Italian partner to get trained respectively on quantitative Real Time
PCR and in phenotype microarrays.

ii. One researcher will spend one year in the laboratory of Greek Partner to get trained in the design and use of DNA microarrays

Quatification of genes in the environment by . ) )
Real Time PCR Sequencing and probe design for microarray

application

In vitro rearing of honeybee larvea and testing of
the control strain laboratory

Tunisian and Italian teams in the Italian partner

N
\

The second task was to get a Short secondment training periods (maximum of one week) of permanent staff of Tunisian partner
(Profs. Abdellatif Boudabous, Ameur Cherif, Maher Gtari, Atef Jaouani and Imene Ouzari) in the laboratories of Italian and Greek
Partners. During these secondment periods, Tunisian scientists will update their knowledge on advanced methods to be used in

molecular biology and molecular microbial ecology.

Sy
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Dissemination and Exploitation

University Milan Italy
Leader of BIODESERT WP4

The main objective of the work package 4 is to facilitate knowledge transfer at regional, national and international level. Indeed,
BIODESERT project will be able to transfer, disseminate, and facilitate the knowledge and technical advantages that the Tunisian
Partner research team will acquire from WP2 and WP3, to researchers, SMEs, and the public at regional, national and international

i. Broad public in Tunisia and North Africa i
ii. Regional public authorities, administrators ii.
and stakeholders in Tunisia iii.

O Login
Nome utente

Password

Ricordami |

Password dimenticata?
Nome utente dimenticato?

hnology from desert microbial extremophiles for supporting agriculture research

Expedition

By the way of

Thematic podcasts

level. The activities of dissemination, which are planned to be performed in Tunisia are organized:

Publication of a BIODESERT leaflet
Establishment of BIODESERT web site and newsletters

iii. Tunisian and North African scientific iv. Organization of open days and live discussion with visitors
) communlty o ) V. Organization of 8 seminars at the University of Tunis
iv. International scientific community Vi. Regional scientific dissemination: Organization of 3 Workshops

= Microarrays: from theory to applications (September 2011)
* Plant-microbe symbiosis (March 2012)
* Insect-microbe symbiosis (June 2012)
vii. International scientific dissemination: Organization of a final Conference
Microbial resource management and agriculture in arid lands
(December 2012)

potential in Tunisia and Southern Europe

Team

Newsletter

IMTREA _ organizes _1st__International
onference on Microbial Diversity 2011 -
Environmental Stress and Adaptation

The rationale of the conference is to
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Registiati
establish a permanent scientific
discussion frame focusing on Microbial
Diversity, a central issue in modem

R microbiology, and capable of attracting
microbiologists and scientists from Europe
and the World with a particular attention to
the Mediterranean Basin...

N

Biodsert first and second open day September 2010

for the Master students in Microbiology

WIRE POSTER: Week of Innovative Regions in
Europe — Granada, 15% — 17" March 2010

\———————————————————————————————f
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, 7 Research activities developed in the frame of BIODESERT project S
/ Biodesert Kick-off and sampling campaign: February 2010

Sampling 1: Douz - Grand Erg oriental and Ksar Ghilane — Douz

Sampling 2: North —east: Douz — Kebili - El Hamma - Sebkha Sidi Noual - Sebkha Sidi
Mansour — El Hamma — Kebili — Douz

Sampling 3: Douz — El Faouar — Rejim Maatoug — Hazoua — Nefta — Tozeur

Sampling 4: Tozeur — chott El Gharsa — Chebika — Tamerza — Chott El Jerid — Tozeur
Sampling 5: Tozeur — Metlaoui — Gafsa — Chott El Fejej — Chott El Jerid

Three specificresearch activities have been ide p rlo;lty within the BIODESERT project
Research activity 1

Identification and characterization of novel extremophiles from the desert sand, and the “Sebkha” and “Chott” saline
systems in the south of Tunisia

Halophilic microorganisms are found as normal inhabitants of highly saline environments and thus are considered extremophiles. They are
mainly represented, but not exclusively, by the halobacteria (extremely halophilic aerobic Archaea) and the moderate halophiles (Bacteria and
some methanogens). Microorganisms that live in extreme environments are a vital resource for industrial biotechnology, either as intact and
active cells (in pure cultures and consortia) or as sources of enzymes (“extremozymes”). Enzymes sourced from extremophiles often operate
under conditions required by industry where conventional proteins denature, such as very high temperatures and in the presence of organic
solvents.

Cultivation-dependent approach Cultivation independent approach: DGGE

Archaea community
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/ Research activity 2 \

/ Plant Growth Promoting Rhizobacteria (PGPR): \

Microorganisms play an important role in many aspects of agriculture and their importance is particularly relevant in those ecosystems \
undergoing environmental stresses like the aridity conditions in the desert and pre-desert areas. Moreover, the extreme environments like
those in the arid and desert areas of south Tunisia represent an important potential source of new biological products. These microbes can
lead to biotechnological applications for plant protection, insect biocontrol and fertility improvements in agriculture and can help in
promoting the development of a modern and competitive bio-economy.

Bacterial isolation

Olive tree

Enzymatic activity revelation

Protease activity Starch hydrolysis

Molecular identification

Sequencing

M

M i

Palm tree

\/ W I
DG‘_SE fingerprints of P'alm Neighbor-joining phylogenetic tree of
rhizosphere community rhizobacteria DGGE bands
Research activity 3
Management of honeybee diseases and parasites in Tunisia by exploiting environment-friendly novel biocontrol microbes and symbiotic
control strategies

Symbiotic microorganisms living in the gut of
honey bee larvae and other biocontrol bacteria
have been proposed for controlling the infection
and/or the virulence of Paenibacillus larvae
subsp.  larvae. These include  Bacillus
thuringiensis, the most important biopesticide
worldwide. The actual strategy of application of
B. thuringiensis is based on the direct
antagonism of the bacterium or its insecticidal
toxins against an insect pest. However it can
produce other antagonistic factors including
antifungal and antibacterial compounds like
zwittermycin-A and bacteriocins. Such
capabilities are attracting a growing interest in
insect biocontrol both as synergistic factors of Larva fed with sterile diet Supplementation with
insecticidal toxins, and recently as potential Pathogenic strain

antagonists of microbial pathogens of useful

_——————————————————————————————————————_—

\ insects like the agent of AFB. /
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\ Inoculation with control strain Inoculation with pathogenic and 7
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EXPECTED IMPACT FOR THE UNIVERSITY OF TUNIS

Human resources, knowledge, experience and equipment to address the significant
environmental and agricultural problems in Tunisia and North Africa
Better integration with the European Research Area
Improve Tunisian team capacity and research quality
- Develop research collaborations with established groups

THISWEEK

- Become more competitive in seeking funds at any level

- Facilitate “academia to meet industry and stakeholders”

- Spread excellence, exploit results and disseminate knowledge
» Improve Tunisian team capacity for participation in FP7 projects

- Collaborations / partnerships with EU groups
- Publications in peer reviewed journals
- Presentations in (inter) national conferences

i ert Fisk
David Randall Rami Khour! Robe

Clay Shirky

internazionale

EDITORIALS

WORLD VIEW No excuses 11 8 TBVACEINE New candidate NAUTILUS 20-year lease under
scientists, youcan = could offer longer protection the sea to mine marine
communicate p.445 than BCG p.446 copper and gold p.449

Vive la révolution

Tunisia’s nascent democracy, promoting justice, human rights and intellectual freedom, needs to

be celebrated and encouraged.

BY DECLAN BUTLER

Tunisian scientists
rejoice at freedom

Asrevolution reshapes the country, researchers lay plans for
a system that will foster free thinking and innovation.

27 JANUARY 2011 | VOL 469 | NATURE | 453 )

HOW TUNISIA'S SCIENCE MEASURES UP

Tunisia scores well amony
research publications (EY); it

nations of the Arab world on research metrics such as its growing number of
tatively high proportion of researchers (EJ); and the extant of its research

A Researchers per million population
JORDAN 1,952

funding (D TUNISIA I— 555
, i T | MORICCO 3647
Il Number of publications (Science Citation Index) P el
2500 ? <
s 2 : KUWATT 5 165
1500 ’ " M. | Bl Grossdomestic expenditure on R&D as
1,000 apercentage of gross domestic product
500 ‘ Number of
scientific articles. 27 178
published in 2008 musu A— 7
2000 2001 2002 2003 2004 2005 2006 2007 2008 - IRKEY
7 == — = = mnccl u.sa
e T JORDA 0.34
w"ﬁ nm 033
AL e & Iran LEBANON s 030
\” A SUDAN s 0.29
12 \:m mm “%3
i Libya 2963 > °|~ 0 uum 3016
Eapt U5 OntedArb SYAIA 0,12
Saudi- Emirate: KUWAIT 1 0.09
. Arbia 306H | SAUDIAMBIA 5005
Maki Niger Chad Oman
Sudan Data nElanaElare from 2007 or latest year availatis. Some of thase.

‘SOURCE: UNESCOWORLDSCENCE REFORT 2010

Such a bilateral cooperation bringing together the EU
scientific and technological support is considered a
major milestone for Tunisia, where a peaceful
democratic transition is ongoing. “Now is not the time
for punditry on its chances of success; the hour is one
to celebrate what has already been achieved, and to
encourage the fledgling democracy, for example, by
encouraging scientific cooperation”, has been written in
a recent editorial in Nature (Butler D., 2011 Tunisian
scientists rejoice at freedom. Nature, 469:453-454;
Figure 1) after the 2011 January 14" Tunisian
revolution and the establishment of the new deal.
Indeed, according to research metrics, Tunisia scores
well among nations of the Arab world according to the
growing number of research publications and the high
proportion of researchers and the extent of research
funding in respect to the other countries (Butler, 2011).
Biodesrt project is the example of a collaborative
European project enhancing the progress of Tunisian
research and allow Tunisian patern to would become
a reference laboratory in Tunisia and North Africa for
coordinated actions in microbial ecology research
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Biotechnology from desert microbial extremophiles for
supporting agriculture research potential in Tunisia
and Southern Europe
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