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With Great Technology Comes Great Responsibility: Genetically Modified Food from Farm to Plate



Not Regulated Not Regulated or Regulated? Regulated

SDN 1

Products similar to  

conventional 

breeding 

ÅSmall change to 

native DNA

ÅFinal product no 

foreign DNA

SDN 2

Products similar to 

conventional 

breeding 

ÅSmall and large 

changes to native 

DNA

ÅFinal product no 

foreign DNA

SDN 3

Products precisely 

modified compared 

to GM 

ÅNew DNA gene 

expression 

cassette (native or 

foreign)

ÅFinal product may 

contain foreign 

DNA

Genome Editing

GMO

Products genetically 

modified 

ÅNew DNA gene expression 

cassette (foreign DNA)

ÅFinal product does contain 

foreign DNA

Genetically Modified

Lisa Zannoni https://www.liebertpub.com/doi/10.1089/crispr.2018.0016 

Conventional Breeding

Crossing

Products produced by 

conventional breeding 

ÅSmall and large changes 

to native DNA

ÅFinal product no foreign 

DNA

OVERVIEW OF CONVENTIONAL BREEDING, GENOME 

EDITING AND GENETICALLY MODIFIED PRODUCTS



Source: Global Gene editing Regulation Tracker

Global Landscape Genome Edited Crops 

Regulated with partial  
exemption 



Minister Exemption
Plant Genome Editing

-Contained Used Activity

SDN1

SDN2

SDN3

less than 20 bp integration

more than 20 bp integration

Exemption from

Akta Biokeselamatan2007

Under regulation similar

as LMO

Announcement during the Seminar IBC Kebangsaan 2025 on 25 June 2025 



GLOBAL &  
MALAYSIA 
SCENARIOS ON 
GENETICALLY 
MODIFICATION 
(GM) CROPS 

Trends in the global planting area of genetically

modifed (GM) crops, 1996ï2023
Source: ISAAA webpage; Agbio Investor 2024

In 2023, 206.3 million hectares of

GM crops were planted in 27

countries and regions, representing

3.05% growth over the previous year

(Agbio Investor 2024).

The top five countries including

United States, Brazil, Argentina,

India, and Canada represented 91%

of the worldôsGM crops planting

area.
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Alfalfa - Medicago sativa

Argentine Canola - Brassica napus

Carnation - Dianthus caryophyllus

Cotton - Gossypium hirsutum L.

Maize - Zea mays L.

Potato - Solanum tuberosum L.

Soybean - Glycine max L.

Sugar Beet - Beta vulgaris

GM Crop Events approved in 
Malaysia

To date, Malaysia has
approved 68 GMO events for
imported FFP (food, feed,
and processing purposes)

Nine (9) release/trials of GMO
events

No GM food crop is currently
cultivated commercially in
Malaysia.



Current Regulatory Framework 
in Malaysia

Scope Regulations

Release, importation,

exportation and

contained use activities
of living modified

organisms (LMOs) and

their products, with the

goal of protecting human,

animal, and plant health.

Department of 

Biosafety (JBK)

National 

Biosafety Board 

(NBB)

Institution 

Biosafety 

Committee

Genetic Modification 

Advisory 

Committee (GMAC)

Governed Under

Cartagena Protocol on 
Biosafety to the Convention 
on Biological Diversity (2000)

Malaysian Biosafety Act 2007 
and Regulations 2010

Nagoya-Kuala Lumpur 
Supplementary Protocol on 
Liability and Redress (2010)



APPROVED FOR RELEASE/ MARKET

68

Alfalfa

Eg. MON87460 etc. 

Eg. MON88913 etc. 

Eg. HB4 etc.

Eg. X17

- Placing in the market 

SoyCorn

Cotton Potato Oilseed rape

Sugar beet

- Food, Feed and Processing

Eg. MON94100, 
MON 88392 etc.

Eg. J101, J163 etc.

Eg. H7-1



Field Trials

Mosquito

Papaya

Rubber

Commercial 
Planting

No 
requests

APPROVED FOR RELEASE

4 0
Others

Enzyme

Larvicide

Cut 
flowers

Single cell 
protein

TMOF 
yeast

5



NBB FIELD TRIAL APPROVALS

Papaya Trees Rubber treesMosquito



NO COMMERCIAL PLANTING OF GMO IN 
MALAYSIA TO DATE
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NBB DECISIONS (NOTIFICATIONS) FROM 
2010 TO 2025 (JULY)

Total Notifications 410

31 Notifications for the year 2025



TYPES OF LMO

o BACTERIA

o PLANT 

o ANIMAL (MICE)

o HUMAN CELL LINE

o ALGAE

o YEAST

o AQUATIC (FISH)

o ARTHROPOD



70 REGISTERED IBC
IN MALAYSIA



LABORATORY CAPACITY FOR GMO TESTING

Percentage of crops and its products that were sent to

the National Reference Laboratory for testing for the

period of 2019-2021 (Swaran and Kupusamy , 2025)

>50% soybean & ~30% maize

samples GMO-positive.

100% of animal feed tested positive.

No GM rice detected; unauthorized

GM papaya found.

Sample Findings

(2019ï2021):

ÅNational reference agency for GMO

detection and enforcement .

ÅPerforms PCR, real-time PCR (qPCR)

and Droplet Digital PCR for

qualitative and quantitative testing.

ÅValidates and develops event -specific

and construct -specific detection

methods

ÅSupports the National Biosafety

Board (NBB) and customs

enforcement at ports.

Department of

Chemistry Malaysia

(Biotechnology Division)

01

02

03

04

Arachem (M) Sdn Bhd       ChemLab

Romer Labs Malaysia Sdn Bhd

SGS Malaysia

Other Laboratories for

GMO Testing:

Maize and Products

Rice and Products

Soybean and Products

Fruits

Wheat and Products

Animal Feed

22.5%

21.5%

15.9%

10.1%

8.5%

7.6%

GM Crops That Can Be Tested in the 

Lab

Soybean, Alfalfa, Rice, Maize,

Papaya, Cotton, Potato, Wheat,

Canola, Sugar beet, Tomato

GM Elements Screening Using PCR/ 

Real-Time PCR

Promoter 35S, Promoter NOS, Terminator

NOS, pat gene, bar gene, ctp2-cp4epsps,

cry1A(b) gene, nptII gene



OilPalmGeneticEngineeringandGenomeEditingProgrammes

Å Particle bombardment ;  Agrobacterium -
mediated; Polyethylene glycol (PEG) -
mediated protoplast; Microinjection 

Method

O I L  PAL M  
GEN ET I C  

EN GI N EER I N G 
AN D GEN O ME 

EDI T I N G

Å Callus; Protoplast; Immature embryo

Explant

Å Promoter : CAMV35S, Ubiquitin, Oil palm 
constitutive , Mesocarp/ root specific

Å Marker : Bar, Hygromycin, PMI, GUS, GFP, 
RFP

Promoters and Markers

Å Single and multiplex editings
Å CRISPR-Cas9 vector based
Å CRISPR-Cas9-RNP based

CRISPR Cas9 Editing

Conventional Breeding Techniques

Requires multiple generations (~10-15 

years) to achieve stable traits.

Genome Editing (CRISPR/Cas9)

Faster (~5-7 years) as genetic changes 

occur within a single generation.

General Process for Transgene Free Genome Edited Oil Palm





MPOB: 
Developing a 
national 
ecosystem for 
oil palm LMO 
research

Molecular Analysis Laboratory
ÅGene isolation and vector construction

ÅMolecular analysis for confirmation of 

transgenic palms

Gene Modification Laboratory
ÅGenetic transformation 

ÅTissue culture 

ÅSelection and regeneration of putative 

transformants

Biosafety Nursery
ÅMaintain of putative transgenic oil palm 

plantlets

ÅLeave sampling for molecular and protein 

analyses

Biosafety Screenhouse
ÅOn soil growth of transgenic oil palms

ÅVegetative measurement (VM)

ÅControl pollination and bunch analysis

ÅContainment studies



MPOB: 
Capital Development for Oil 

Palm LMO Biosafety Handling
ÅNational Biosafety Board Approval for

research activities

ÅStandard Operating Procedures for routine

activities

ÅEmergency Response Plan for potential

emergency events

ÅBiosafety refresher training

(theory and practical)

ÅRegular inspections by IBC and JBK


