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Laboratory networking for safety
management and knowledge sharing with
special reference to Bt Cotton and Bt Brinja

Mrs.Varsha
Laboratory of Genetically Modified Organisms
Centre for DNA Fingerprinting and Diagnostics
Hyderabad.




What is a Genetically modified organisms (GMO) ?
Combining genes from different organisms is known as recombinant DNA

technology, and the resulting organism is said tgeoeetically modified whose

genetic material has been altered/modified in a manner that doescootthrough
natural recombination.

Inserting a specific gene

Switching a gene on or off

Removing a specific gene




Increased world population

Increasing global food demand

Decreased land for cultivation

conventional cultivation could not reach thebgl demand.

What is the aim of Genetic engineering technology?
Improving productivity
Decreasing cost of cultivation
Increasing nutritive values of food
Increasing shelf life







Global status of GM crops



INDIAN PERSPECTIVE



List of GM crops under development and field trias in India



List of GM crops under development and field trialan India



Need for Biosafety regulations

Consumers are concerned about the safety of GM fde

Animal and human health issues :-

Environmental issues :-



Genetically modified organisms (GMOSs)

\ 4

Risks

4

Biosafety:
Measures to avoid risks to human,
animal health and environment
resulting from GMOs



National regulatory systems in India



COMPETENT AUTORITY

FUNCTIONS

Recombinant DNA Advisory Committee (RDAC) :

To review biotechnology developments at national &

international levels; to implementation safety regulations i

research and applications of GMOs and products thereof.

and

2) Institutional Biosafety Committee (IBSC):

It has mandate to approve low -risk (category | &

1)

experiments and to ensure adherence to r-DNA safety guidelines;

It recommends category Ill or above experiments to Rev
Committee on Genetic Manipulations (RCGM).

ew

3) Review Committee on Genetic Manipulation (RCGM) :

To review all ongoing projects involving high-risk (category |
anc controls field experiment. It approve application for
generating research information on transgenic plants.

)

4) Genetic Engineering Approval Committee (GEAC) :

To authorize commercial use of GMOs or their products. It
authorize approval and prohibition of any GMO for impo
export, transport, manufacture, processing use or sale.
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5) State Biotechnology Coordination Committee (SBCC) :

To inspect, investigate and take punitive actions in case
violations of the statutory provisions. This committee a
nominates state government representatives in the comm
constituted for field inspection of GM crops.
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6) District Level Committee (DLC) :

To monitor the safety regulations in installations engaged in

the

use of GMOs in research and applications. To act as nodal agency

at district level to assess damage, if any, from release of G

NOs

and take on site control measures.




Cartagena Protocol on Biosafety

What is the Cartagena Protoc



Capacity Building for GMO research in India

DNA based testing:-

CDFD (Centre for DNA Fingerprinting and Diagnostics), Hydeabad, Andhra
Pradesh

Crotemn based testing:-methods



Current developing & validating detection methods for GM cops at CDFD



Sampling
Tested Samples Saved Samples
Protein Detection Nucleic Acids
Methods Detection Methods

DNA Extraction

l

Conventional PCR

.1—.1

No GM contents Contained
GM contents

!

ELISA Lateral Flow Strip

GM Contents (xx%0)



PCR based methods (qualitative and quantitative)

Screening PCR method

Construct-specific PCR method:

R&D Reference molecules



golden standard



CaMv35spromoter CaMv35S F TCCACTGACGTAAGGGATGAC 86
R TCTCCAAATGAAATGAACTTCC
R TTATCCTAGTTTGCGCGCTA

fSACP fSACP FTTGTGTTGGGACTTGAGGA/ 210
R GTTCACACATGATTTCCCCC

Event specific Mon531 Esp531 F AAGAGAAACCCCAATCATAAAA 346
R GAGAATGCGGTAAAGATACGTC

CrylAC CrylAc F GGGAGGAGATGCGTATTCAA 483
R CTATACCCTGGGCAGAACCA

Npt Il Npt Il F GAACAAGATGGATTGCACGC 786
R GAAGAACTCGTCAAGAAGGC

Construct specific Mon 15985  CSP15985 FATTGAAGAAGAGTGGGATGACGTTA 116
R GACCAGAGTTCAGGACGGAGTT




Singlet PCR for MON 531 event



Singlet PCR for MON 15985 event



Duplex and multiplex PCR methods for the detection of
MON 531 event



Duplex and multiplex PCR methods for the detection of
MON 15985 event
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Sensitivity assay of MON 531 event



Sensitivity assay of MON 15985 event



PCR for the detection of artificial event mixing of MON 531 andVION 15985 events



Quantitative competitive PCR



1) Construction of competitors by deleting few baspairs
by using restriction enzymes



2) Construction of competitors by using special primers



Construction of competitors by using special primers



Singleplex PCR for Brinjal endogenous gene (smcp)



Singelplex PCR for the detection of Npt || gene of Bt Brinjal



R&D Reference molecules




Development of reference plasmid containing
multiple targets




What are the factors discouraging Biotech R&D in developing
countries?

High research costs

Insufficient regulatory capacity

Lack of scientific resources and skilled personnel
Unfavorable intellectual property arrangements

What are the steps to be taken to exploit the benefits of modern
biotechnology

Allocation of additional public resources to agtiatal research

Improvement in the seed distribution and extensimwiems

Capacity building of the public sector in biotecRR

Public education

Policies and regulatory framework on biosafetydigafety and intellectual property rights,
(IPRs)

Strong public-private sector links for both inteinaal and local collaborative undertakings.






Thank you!



