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Lebanon - Overview  

• Small country of 10 452 km2 enjoying a very 
rich biodiversity due to its large mountainous 
landscape and extreme variability in climatic 
conditions. 

 
• Five geo-morphological regions and 22 bio-

climatic zones 
 

• Large number of plant and animal species 
(4633 flora & 4886 fauna) 

 
 
 

 
  



FAO-TCP regional project “Strengthening capacities 
towards the establishment of a regional platform for the 

detection of GMOs” (2008-2010) 
Lebanon – Jordan – Sudan – Syria - Yemen  

 
 

At the National Level, TCP has assisted in 

• Assessing the Status of Agricultural Biotechnology in Lebanon: 
www.fao.org/docrep/012/al310e/al310e00.htm  

  Ongoing activities on  Plant, Animal & Microbiological Biotechnology 
  GMOs Research and Development 
  Legislations related to GMOs 
  Readiness of academic & research institutions for GMOs detection.  
   

•  Selecting “Molecular Biology” lab at AUST as a Reference Laboratory. 
 

•  Providing scientifically agreed approach to GMO detection:  

 training at EURL-GMFF- ISPRA in December 2010 

•  Increasing Capacities of the technical staff in terms of GMO detection: 
 practical training at ICARDA in June 2010 
 

•  Raising Awareness of the Scientific Community on Biotech & Biosafety. 

•  Establishing of a National Committee on Biotech & Biosafety at MoA. 

  
 



 
 
 

Existing National Legislations 
Related to Biosafety vis-à-vis GMOs 

 
 

Agriculture 
 

• Sanitary and Phytosanitary Measures Law . Article 14 in this law bans the 
import of GM seeds and seedlings.  
 

Health & Food Safety 
• Presently there is no laws or decrees against the consumption of food or 

feed containing GMOs or the use of Medicines containing GMOs. 
 

Environment & Biodiversity 
• Framework Convention on Climate Change 

• Convention on Biological Diversity 

• Protection of the Environment  

• These laws are relevant to the regulations of GMOs-handling activities 
that present risks to environment and biodiversity 
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Capacities for GMOs detection  
 

  

• Biosafety concerns have not surfaced as a priority national issue and 
there is to date no official legislation or policy outlining the mandatory 
of GMOs detection in Lebanon.  
 

• Lebanon has ratified the CPB in 2008 and developed its NBF in 2005. 
 

• A draft decree to implement the provisions of the CPB in Lebanon was 
developed by the MoE in 2005 but it is not endorsed yet.  

• As many developing countries, Lebanon is not yet a producer of GMOs, 
even if work with GMOs is being conducted in research institutions. 

  

• Country has a free economy relying on the import of majority of seeds 
and foodstuffs. It is a potential market for GMOs introduction.  
 

• Many Lebanese institutions took the initiative to start working on 
GMOs detection in line with CPB requirements. 
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The Lebanese ISO 17025 Accredited Laboratory 

for GMO Testing 
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AUST 



AUST 

American University of Science and Technology  

Faculty of Health Sciences 

Beirut, Lebanon 

Academic Activities 

• Training 

 

 

• Consulting 

 

 

• Testing 



Molecular Biology Laboratory 

 

AUST Testing 

Laboratories 

Human Identification Molecular Diagnostics GMO Testing  

partially funded by the Lebanese 

Ministry of Trade and Economy   



GMO Laboratory 

Organization  

1. Samples Preparation Room  



2. DNA Extraction Room  

GMO Laboratory 

Organization  



3. PCR Room I  

(A) PCR Setup I (B) PCR Setup II 

GMO Laboratory 

Organization  



4. PCR Room II  

(A) Conventional PCR (B) Real-Time PCR 

GMO Laboratory 

Organization  



5. Post PCR Room  

(A) Conventional PCR (B) Real-Time PCR 

GMO Laboratory 

Organization  



GMO Testing at AUST 

Laboratories 

Screening 

Conventional and 
Real-Time PCR  

Identification 

Real-Time PCR   

Quantification 

Real-Time PCR    

• ISO validated methods  

• Optimized published protocols 

• Kits  

TaqMan GMO maize 35S detection 

TaqMan GMO soybean 35S detection 

EU-RL GMFF validated methods 

• EU-RL GMFF validated methods 

• Kits  

TaqMan GMO maize quantification kit  

TaqMan GMO soybean quantification kit 

GMOQuant‏Roundup‏Ready™‏Soy‏Kit 

 

 

DNA based methods 



QUALEB and 

Accreditation 

ISO 17025 Requirements 

 

 

• Technical Competency 

 

 

•Quality Management  



ISO 21571:2005 DNA Extraction 

Sampling 

DNA Based Methods 

ISO 21570:2005 

Quantitation ISO 21569:2005 

 
 

Screening 

Identification 

General 
Requirements 

ISO 24276:2005 

EN/TS 21568 

ISO 21569:2005 

Technical Competency 



Sample 

Reception 

Sample 

Preparation 

DNA 
Extraction 

PCR Setup PCR Post-PCR 

Technical Competency 

2 DNA 

Extractions/sample Extraction Controls 

P.E. E.B. 

PCR Controls 

Extraction 

PCR 

Env. 

PDT NDT NTC 

E.B.: Extraction Blank 

P.E. Positive Extraction Control  

Env.: Environmental Control 

PDT: Positive DNA Target Control 

NDT: Negative DNA Target Control 

NTC: No template Control 

 

 

GMO Analysis According to ISO Standards 



Technical Competency 



 Successful Participation in Proficiency Testing Schemes  

o GEMMA, GeMSU46 (March 2011) 

 

 

 

o EURL-GMFF-CT-01/11 ILC (April 2011) 

Technical Competency 



Quality Management 

System 



Technical 
Competency  

Quality 
Management  

ISO 
17025 

ISO/IEC 17025:2005 

Accreditation 



Laboratory Activities  

Testing Research Training 
2 1 3 



Testing  

 Private Companies 

 Lebanese Quarantine  

Regular Testing of 

 Soybean and Maize   

Seeds , Food and  Feed 

Samples            NDT  PDT  NTC Ladder 



Testing Seeds and Feed Imports at the Lebanese Quarantine 
 

Testing 

Dec 2009 2011  

Maize 

consignments 

Soybean 

consignments 

Middle East, Europe, Asia & USA 

Seeds and animal feed 



Testing Soybean Feed Imports at the Lebanese Quarantine 
 

 

 p35S screening  by conventional PCR 

 

 p35S screening and quantification by duplex Real-Time PCR 

 

 Roundup Ready® identification by uniplex Real-Time PCR, EU-RL GMFF 

validated method 

 

 Roundup Ready® quantification by uniplex Real-Time PCR, EU-RL GMFF 

validated method 

Testing 



Quarantine Testing Results 

Testing 

Manuscript in Preparation 



Research Activities 

Collaborative 

 
Screening of the Lebanese Quarantine for GM 

Food & Feed  
AUST & Lebanese University (Marwan Ajaka and Lamis 

Chalak) 

 

Screening of the Lebanese Market for GM Food & Feed 
AUST & USEK University (Nadia Sarraf and Elsa Sattout) 

AUST 
Development of Cost Effective Testing Strategy Using Conventional and 

Real-Time PCR Methodologies 
AUST (Narmeen Mallah and Gretta Abou Sleymane) 



Research Activities 

Plant Species GM Event p35S t-nos cp4 epsps pat bar nptII 

Maize GA21 - + - - - - 

Maize MIR604 - + - - - - 

Maize MIR162 - + - - - - 

Maize 3272 - + - - - - 

Maize DAS062758 + - - - + - 

Maize Bt176 + - - - + - 

Maize TC1507 + - - + - - 

Maize 59122 + - - + - - 

Maize MON863 + + - - - + 

Maize MON88017 + + + - - - 

Maize MON88017 + + + - - - 

Maize MON89034 + + - - - - 

Maize LY038 - - - - - - 

Soybean 
BPS-CV127-

9 
- - - - - - 

Soybean MON89788 - - + - - - 

Soybean GU262 + - - + - - 

Soybean 
G94-1, G94-

19, G168 
+ + - - - - 

Soybean W62,W98 + + - - + - 

Soybean GTS40-3-2 + + + - - - 

Plant 
species 

Event  p35S t-nos cp4 epsps pat bar nptII 

Maize  LY038 - - - - - - 

Soybean  BPS-CV127-9 - - - - - - 

Maize  MIR162 - + - - - - 

Maize  TC1507 + - - + - - 

Soybean  A5547-127 + - - + - - 

Maize  Bt11 + + - + - - 

Soybean  GTS40-3-2 + + + - - - 

Maize  MON863 + + - - - + 

Development of Cost Effective Testing Strategy Using 

Conventional and Real-Time PCR Methodologies 

 



p35S (-), t-nos (-) 

p35S (+), t-nos (-) 

p35S (-), t-nos(+) 

p35S (+), t-nos (+) 

  

Samples grouping: detected screening elements 

 

 

Research Activities 

     -ve 

GTS40-3-2 

W62, W98 

G94-1, G94-19, 

G168 

bar detection 

+ve 

W62, W98  

G94-1, G94-19, G168 

 

     -ve 

cp4 epsps 

detection 

G94-1, G94-19, G168 

+ve 

GTS40-3-2 

W62, W98 



Research Activities 

Methods Development and Optimization 

Aim  Target  Status 

Development and 

optimization of 

conventional PCR based 

methods 

p35S 

t-nos 

cp4 epsps 

nptII 

bar 
In Progress 

pat 

Aim  Target  Status 

Development and 

optimization of Real-Time 

PCR based methods 

p35S 

In Progress 

t-nos 

cp4 epsps 

nptII 

bar 

pat 



Training Programs 

In house Training 

Real-Time PCR  

Regional Training Programs  

Regional Project FAO/TCP/RAB/3202   



Training Programs 

Laboratory Manual For The Regional 

Training Course on Detection of 

Genetically Modified Organisms and 

Biosafety for Food and Agriculture 

ICARDA – Aleppo, 2010 
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