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Vegetable Breeding and Improvement Unit
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Research and Development Center)

http://avrdc.org

AVRDC
The World Vegetable Center
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Tomato Genetics Resource Center (TGRC) at UCD 4.5; Y/

/http://tgrc.ucdavis.edu
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Tomato Genetics Resource Center
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United States Department of Agriculture

Agricultural Research Service

.,

=
http://www.ars.usda.gov/main/site_main.htm?modecode=19-10-
05-00
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Genomics Research Unité de Recherche en Génomique
Végétale

http://www.versailles.inra.fr/urgv/analysis-cropFunctionalGen.htm

Institut National de la Recherche Agronomique
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International Scientiﬁc Twinning
Program

Aim of the project

INRA-KSU crop biotechnology project aims to p to g plant
genes without producing GMOs using the tools devcloped by INRA. Tn the first phase of ths project, a list of vegat-
able crops relevant to the two countries will be selected on which INRA TILLING technology will be applied. This
Project will also provide a solid ground to promote collaboration between the two institutions.

The agreement was signed on 27 March 2008 in Paris by His Excellency Prof. Abdullah A. Alothman, Rector of
King Saud University and Dr. Bernard CHARPENTIER, Director of International Relations INRA. The total
budget is 1.132.000 Euro for four years period. This project is supervised by the Vice Rector of Knowledge
Exchange and Technology Transfer at KSU.
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Signing of the project by His Excellency
Prof. Abdullah A. Alothman, Rector of KSU
and Dr. Bernard CHARPENTIER, Director of
JInternational Relations INRA

Scientific context

TILLING (Targeting Induced Local Lesions IN Genomes), offers an alternative way to manipulate endogenous
genes for the improvement of crops without transgenics. In the basic TILLING method, seeds are mutagenized by
treatment with Ethyl-Methane Sulfonate (EMS). The resulting M1 plants are self-fertilized, and the M2 generation
of individuals is used to prepare DNA samples for mutational screening while their secds are inventoried. DNA
samples are pooled, and pools are subjccted to gene-specific PCR The amplificati are incubated with an
endonuclease, CEL I that prefi ially cleaves hes in h duplexe DNA. Upon d ion of a i
in a pool, the individual DNA samples are similarly d to identify the plant carrying the mutation.

This target gene modification system has many merits. First, it can be automated in a HTP mode, which is an
absolute necessity to match the speed at which candidate genes are di d. Second, it is an efficient way to
isolate allelic series in a specific gene and consequently identify alleles with a higher potential agronomic value.
Third, it is very ad: g for g in redundant genes, which is extremely difficult using normal
phenotype-based ing, like in classical breeding. Gene’s red y is a factor that must be taken into
account, especially in crops most often carrying ions and polyploid genomes.

1 P

mplasms
Allelic Variation Studies

Characterisation of
the mutants

DATABASING

The TILLING platform represent the g: y for validation of the
function of the gene in plant without producing GMO

Research Plan

Four distinct research phases are at the core of our project:

1. The production and of large collections of chemically ised populati

2. The development of HTP tools for rapid and systematic identification of mutations in target sequences.

3. Proof of concept, a list of target genes of agronomic importance to be TILLED in five vegetable crops (tomato,
pepper, cucumber, watermelon, and melon).

4. The creation of interactive and evolving databases.

Deliverables
DI. Establishment of vegetable TILLING platform: loitation of a mutant population of 20000 M2 families.
D2. Identification of alleles of agronomic importance.
D3. Production of new varieties with improved agronomic traits.
D4. Transfer tools to KSU through exch of scientists. KSU will then develop the TILLING on other crops
relevant to the country.
DS5. Training activities for PhD and M.Sc stud ists, and technici:
D6. Organizing workshops of one week that will focus on practical aspects of the research tasks addressed in the
project.
Project Research Team
From KSU

1- Prof. Abdullah A. Alsadon (Principal investigator and Head of the Unit of Vegetable Crops Breeding
and Improvement (UVCBI), Department of Plant Production, College of Food and Agricultural

Sciences)
2- Prof. Abdullah A. Aldoss (Co-investigator and Head of the Center of Excellence in Biotechnology
Research).
3- Dr. Mahmoud A. Wahb-Allah (Researcher)
3 From INRA
= h E 1- Prof. Abdelhafid Bendat (Co-i i and Head of Plant Genomics Research Unit (URGV).
KSU Ressach tsam with Dr. Barnard CHARPENTIER 2- Christelle Troadec (Researcher)

s Skt 3- Adnane Boualem (Researcher)

International Scientific Twinning Program
Vice Rectorate for Knowledge Exchange and Technology Transfer
King Saud University
PO. Box 2454 Riyadh, 11451 Saudi Arabia
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