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GM Cotton by Monsanto 
 Traits              Event/Action          Trade marks 
 Insect           Cry 1 Ac- Mon 531  Bollgard I- 1996    
resistance 

            Cry 2 Ab- 15985   Bollgard II- 2000 
            Lygus control                 Phase III,      
      Genuity/Bollgard III 

 
 Herbicide  EPSPS-Round up ready    RR- 1996 
 tolerance    Dicamba, Gulfosinate        SmartStax 
               
 Nematode     Reinforce , Root knot    Phase 2, 3  
Tolerance   
 
 Drought        5-14 genes                      Phase III            
tolerance   
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Parameters of different 
G. raimondii genome assemblies 
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 Pakistan Contributes 
 Global Area:  8 %   

 Production:  12 % 

 4th largest producer  

Cotton and Pakistan 

 

What are the requirements? 
 
Political will 
•  Infra structure ( human and physical) 
•  Consensus on use of Agri.Biotech,  
•  Enabling environment 
 
Regulatory frame work 
Biosafety laws, IPR, PBR 
 
Acceptance by farmers 
• Enormous success of Bt cotton 
• Affordable 
• Transparent 
 
 



Pakistan: Present status  

8th largest GM area in the world 
 
Bt cotton is the only crop 
( ISAAA Brief-43,2012) 
 
 

•  Other GM crops with different 
traits are at evaluation and 
approval stage 

    

Cotton leaf curl virus epidemic in Pakistan 
 
Epidemic level in 1992 
 
Heavy losses to Pakistan cotton 
(5 billion US dollars) 
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Tissue Culture of Cotton 
 

 

 
 

 



1.    Artificial miRNA based construct for whitefly resistance (Construct 

1) 

A.  Pathogen Derived Resistance (against geminivirus) 
2.    Amplicon based RNAi construct targeting begomoviruses 

(Construct 2) 

3.    Artificial miRNA based construct for virus resistance (Construct 3) 

4.    Amplicon based RNAi construct targeting betasatellite (Construct 

4) 
 

B. Non pathogen derived resistance (protein mediated against 

viruses) 
5.    NSP- GroEL and 2X35S-G5 (Construct 5) 

Constructs developed at NIBGE for virus resistance 

Construct handed over to CEMB, July 5, 2012 

A.  Pathogen Derived Resistance (against vector) 



 
  Novel sources of broad-spectrum  
  virus resistance 
 
 Technology     Status 
 RNAi based silencing of V2    Cotton 
 Micro-RNA based resistance          Tobacco 
 Inducible DI molecules    Being constructed 
 Single-stranded DNA binding proteins  Tobacco transformation
 Zinc finger resistance    Being constructed 
 Single-stranded DNA binding proteins  Tobacco transformation 
 GroEL based resistance    Tobacco transformation 

 
Long-term solution  
Pyramiding of natural and engineered resistance sources 
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•  Australian funnel web spider - Hadronyche versuta one 
of the most deadliest spiders 

 
•  Its venom has a complex cocktail of insecticidal 

proteins 
 
•  Venom contain >100 peptide toxins 
 
•  Most of them are expected to have insecticidal effect 
 
•  One of these toxins ω-atracotoxin-Hv1 characterized 

biochemically 
•  insecticidal activity against the larvae of butterflies 

and moths 

Domain I 

Domain II 

Domain III 



Insect Bioassays - Hvt plants 

A B 

C D 

Transgenic Control 

E F 2nd instars larvae of Armyworm 

Neonate H. armigera larvae 

2nd instars H. armigera  

A 

B 

◄  2nd instars larvae of 
Armyworm.  

Transgenic plant  

Non- transgenic plant  

2nd instar larvae of Helicoverpa 
armigera  
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1.  AVP1, AVP1-D  (2 clones)(Gain of function mutant):  pyrophosphatase energy generating proton 
pump from Arabidopsis  for drought and salt tolerance 

2.  AtNHX1 (2 clones -cDNA and genomic clone): Na+/H+ antiporter involved in salt and drought stress  

3.  DREB1A (2 clones -under rd29 and FMV promoters): transcription factor that activate stress genes. 
cDNA cloned from A. thaliana for drought 

4.  HVA1 (2 clones - 2-under rd29 and FMV promoters): Late Embryogenesis Abundance (LEA) protein. 
cDNA cloned from Barley for drought 

5.  WXP1 (2 clones - 2-under rd29 and FMV promoters): Wax gene from  M. truncatula . cDNA obtained 
from Noble Foundation for drought 

6.  AtNCED3 (2 clones - under rd29 and FMV promoters): Arabidopsis gene-  ABA pathway gene that is 
involved in closure of stomata for drought 

7.  HKT1  (3 clones) - isolated from barley and cloned under three promoetsr Act1, Uni and 35S  for salt 
tolerance 

8.  LVP1 (3 clones) - AVP1 homologue isolated from Kallar grass and cloned under three promoters Act1, 
Ubi and 35S for salt and drought tolerance 

9.  Alanine Aminotransferase (2 clones of AlaAt)- synthetic gene for enhancing nitrogen use 
efficiency   
 Total genes/clones: 21    
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Aftab Bashir, ABD, NIBGE 

Development of gene resources for cotton  
improvement 

  
Accomplished: 

  
i)  Six Cotton Fiber cDNA Libraries 
ii)  One Calotropis procera seed fiber cDNA library 
iii)  One G. arboreum leaf cDNA library 
 

Isolated genes being used for cotton fiber improvement 
 
i)   Expansins (cotton and C. procera) 
ii)  Sucrose synthase (cotton) 
Genes for potential useful traits isolated and being characterized 
 

About 1500 ESTs established from the above 
libraries 



Comprehensive Approach to Agricultural 
Biotechnology  
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Input  Output  

GET MORE OUT OF SMART AND EFFICIENT GM CROPS: the 
most adopted technology of 21st century, Times June 2010  

PAEC 


