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Strategy for molecular taxonomy of Forest Genetic Resources in
the Mediterranean area

A. Technical Data
1. Title of the Mobility grant (reflecting the method/tool/approach to be learnt)
Strengthening conservation: a key issue for adaptation of marginal/ peripheral populations of
forest trees to climate change in Europe (MaP-FGR)
2. Dates of the visit
From 07/10/2013 to 21/10/2013
3. Granted person's name, title/affiliation and contact information
 Dr. Lamia Hamrouni Bel Hadj Brahim
 Chargé de recherche
 Laboratoire d’Ecologie Forestière
 hamrounilam@yahoo.fr
 Phone : 00(216)21269226
 Fax : 00(216)71717951

B. Description of the work carried out during the Mobility grant
Lamia Hamrouni, Research at INRGREF was invited by the Research Centre of Avignon Ecology Research Unit of Mediterranean Forests whose objective is the establishment of
common protocols for genetic studies of population Mediterranean woody species, further
analysis of data acquired in common, the consultation document databases. Similarly, the
preparation of future collaboration on the topic of genetic resources.
B.1. Introduction:
This mission trip will aim to analyze the genetic diversity of ecological and economic
important forest resources in Tunisia, including through of sustainable development plans
involving the Tunisian rural society. The task will aim to learn new information for the
(population genetics and technique of barcode) molecular methods, their analysis, with
particular emphasis on differentiation existing between populations from the center of the
distribution area and marginal populations.
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B.2. Methodology
Within the framework of the activities of research of Research Centre of Avignon - Ecology
Research Unit of Mediterranean Forests, we develop research projects of methods who allow
the identification, the caracterization and the selection of the forest species from the center of
the distribution area and marginal populations using molecular tools and use of statistical
software to analyze the database of molecular sequencing.
During the course of 15 days we used several logiciciels statistics that provide analysis the
genetic diversity of populations of various forest tree species and above all that adapt well in
marginal areas to identify these species to establish a database that characterizes
Mediterranean forest tree species.
The statistical software programs used are the following
B.2.1. CodonCode Aligner
CodonCode Aligner is a program for sequence assembly, contig editing, and mutation
detection, available for Windows and Mac OS X. Aligner is compatible with Phred-Phrap and
fully supports sequence quality scores, while offering a familiar, easy-to-learn user interface.
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B.2.2. GeneMapper
GeneMapper Software is a flexible genotyping software package that provides DNA sizing
and quality allele calls for all Life Technologies electrophoresis-based genotyping systems.
This software specializes in multiapplication functionality, including amplified fragment
length polymorphism (AFLP), loss of heterozygosity (LOH), microsatellite, and SNP
genotyping analysis.
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B.2.3. Gene Alex
GenAlEx: Genetic Analysis in Excel is a cross-platform package for population genetic
analyses that runs within Microsoft Excel. GenAlEx offers analysis of diploid codominant,
haploid and binary genetic loci and DNA sequences. Both frequency-based (F-statistics,
heterozygosity, HWE, population assignment, relatedness) and distance-based (AMOVA,
PCoA, Mantel tests, multivariate spatial autocorrelation) analyses are provided. New features
include calculation of new estimators of population structure: G'(ST), G''(ST), Jost's D(est)
and F'(ST) through AMOVA, Shannon Information analysis, linkage disequilibrium analysis
for biallelic data and novel heterogeneity tests for spatial autocorrelation analysis.
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B.2.4. Structure analyse
STRUCTURE is a program for using multi-locus genotype data to investigate population
structure. Its uses include inferring the presence of distinct populations, assigning individuals
to populations, studying hybrid zones, identifying migrants and admixed individuals, and
estimating population allele frequencies in situations where many individuals are migrants or
admixed. It can be applied to most of the commonly-used genetic markers, including
microsatellites, RFLPs and SNPs
B.2.5. Micro Cheker
MICRO-CHECKER is a Windows-based software package for Windows 98 SE, 2000 and XP
(not yet tested on NT or ME), which can test the genotyping of microsatellite data from
diploid populations. The program aids the identification of various genotyping errors, and can
also detect typographic errors. MICRO-CHECKER estimates the frequency of null alleles at a
locus using a series of algorithms. Importantly, MICRO-CHECKER can also adjust allele and
genotype frequencies of the amplified alleles, which allows the data to be used in further
population genetic analysis, for instance with GenePop, Arlequin or Fstat.

C. Conclusion
Through this course we have developed several techniques of analysis Statistics to study
the genetic diversity of populations of various forestry species and establish a relationship
between the genetic history and geographical distribution of species and especially for
marginal population groups who have interesting characters for Mediterranean area.
Also during the mission, we discussed several issues with the different people we met and
agreed on the following points:
- Establish a framework agreement between Research Centre of Avignon - Ecology
Research Unit of Mediterranean Forests and INRGREF;
- Establish a bilateral project between the Research Centre of Avignon - Ecology Research
Unit of Mediterranean Forests and Forest Ecology Laboratory (Plant Biotechnology);
- Exchange visits of researchers and students in training from Master Research Centre of
Avignon - Ecology Research Unit and INRGREF.
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