TRY OF NATURAL RESOURCES
AND ENVIRONMENTAL SUSTAINABILITY

i
8 '
o i
[ \
.

é I ey aag

el AUGUST 2025 i‘b’RESELAMATAN

e AFETY Preparedness for GMO

SYMPOSIUM Food Innovation and
STRENGTHENING BIOSAFETY Safety in Malaysia

FOR FUTURE SUSTAINABILITY

21 August 2025 | Thursday

DoubleTree by Hilton, Shah Alam Ahmad Parveez Hj. Ghulam Kadir
PJIN. PhD. FASc.
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DIALOGUE SESSION
With Great Technology Comes Great Responsibility: Genetically Modified Food from Farm to Plate



OVERVIEW OF CONVENTIONAL BREEDING, GENOME
EDITING AND GENETICALLY MODIFIED PRODUCTS

Genetically Modified
Products produced by Products S|_m|Ia|r to Products stl_mllalr to Prodq#cgs premselzI Products genetically
conventional breeding convent_|ona conventiona modified compare modified
breeding breeding to GM

Conventional Breeding Genome Editing

A New DNA gene
A Small and large changes A Small change to A Small and Iargg expression :
. . changes to native P A New DNA gene expression
to native DNA native DNA ' J P
. . - DNA cassette (native or cassette (foreign DNA)
A Final product no foreign A Final product no A Fi foreign) . .
DNA foreign DNA Final product no A Einal broc A Final product does contain
foreign DNA inal product may foreign DNA
contain foreign
DNA

Not Regulated Not Regulated or Regulated? Regulated

Lisa Zannoni https://www.liebertpub.com/doi/10.1089/crispr.2018.0016
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Global Landscape Genome Edited Crops

Brazil*

Bolivia

\ X
™" Paraguay :
Ratings guide L A~ ¢
@ No restrictions (4) » South Africa®

@ Approved case-by-case (3) | ArgciEE o

Source: Global Gene editing Regulation Tracker
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AKTA BIOKESELAMATAN 2007 M i n iSte r Exe m pti O n

PENGECUALIAN OLEH MENTERI

DALAM menjalankan kuasa yang diberikan oleh seksyen 68 Akta

Biokeselamatan 2007 [Akta 678), Menteri, atas syor Lembaga, Plant Genome Edltlng

mengecualikan daripada keperluan Bahagian IV Akla bagl aktivib

[ l

T v
pengeksportan, kegunaan terkawal dan pengimportan untuk kegunaan - CO ntal ned Used ACtIVIty . -
F——

terkawal organisma diubah sual yang hidup (tumbuhan) melibatkan

penyuntingan genom dan periu dipantau oleh jawatankuasa keinstitusian
biokeselamatan organisasi yang berdaflar. Penyuntingan genom

tumbuhan berikut dikecualikan -

1. sebarang aktiviti yang mefibatkan Site-Directed Nuclease 1 (SDN-1);

dan

Exemption from
S DN1 Akta Biokeselamatan2007

2. sebarang aktiviti yang melibatkan Site-Directed Nuclease 2 (SDN-2)

dan penyelitan 20 pasangan bes atau kurang asid deoksiribonukledk

{DNA)
less than 20 bp integration
-~ SDN2 more than 20 bp integration
Tarikh ! Mei 2025 /
[ JBK(S)100-5/1/1 Jid. 6 (8)] / |
NIK NAZMI %mo

Menteri Sumber Asli dan Kelestarian Alam

<) Announcement during the Seminar IBC Kebangsaan 2025 on 25 June 2025

5 ote
e



GLOBAL &
MALAYSIA
SCENARIOS Ol
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GENETICALLY "=

MODIFICATION

(GM) CROPS |+

COUNTRIES APPROVING GM CROP CULTIVATION

More than 30 countries have approved GM crop cultivation since 1996. See where GM crops are approved from 1996 to 2024.
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-+ Developed countries
-+ Developing countries

Total 206.30

|

= 200.00 ¢

113.05

FPlanting area (millio

Trends in trgglobal planting area of genetically
modifed (GM) crops, 19961 2023

GM Crop Events approved in
Malaysia

Sugar Beet - Beta vulgaris _ 1

Soybean - Glycine max L. 18
Potato - Solanum tuberosum L. 3

Maize - Zea mays L. 23

Cotton - Gossypium hirsutum L. 8

Carnation - Dianthus caryophyllus 8

Argentine Canola - Brassica napus 5

Alfalfa - Medicago sativa 3

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 wor | @M <rops planting
area.

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

Nine (9) releasel/trials of GMO
events

' 4
|lla-

No GM food crop is currently
cultivated commercially In
Malaysia.




Current Regulatory Framework
INn Malaysia

National
Biosafety Board
(NBB)

Scope Regulations

Genetic Modification
Advisory
Committee (GMAC)

.;Cartagena Protocol on
Biosafety to the Convention
on Biological Diversity (2000

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

.‘Q Malaysian Biosafety Act 200
Biosafety (JBK)

and Regulations 2010

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

Institution
Biosafety
Committee

L~
o, .
PO



APPROVED FOR RELEASE/ MARKET

Eg. H7-1

- Placing in the market
- Food, Feed and Processing

Eg. MON87460 etc. Eg. HB4 etc. Eg. J101, J163 etc.

Oilseed rape

Eg. MON94100,
MON 88392 etc.
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Enzyme

' d

N

Larvicide
|

-

Cut
flowers ‘

‘ Single cell

protein ‘

-

TMOF
yeast

APPROVED FOR RELEASE

Mosquito

ommercial
Planting

NO

requests

J




NBB FIELD TRIAL APPROVALS
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NO COMMERCIAL PLANTING OF GMO IN
MALAYSIA TO DATE
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NBB DECISIONS (NOTIFICATIONS) FROM

14

2012

31

2013

14

2014

2010 TO 2025 (JULY)

35

2015

51

2016

25

2017

67

2018

24

2019

Total Notifications 410

31 Notifications for the year 2025

37

2020

17

2021

19

2022

15

2023

24

2024

31

2025




TYPES OF LMO

BACTERIA

PLANT

ANIMAL (MICE)
HUMAN CELL LINE
ALGAE

YEAST

AQUATIC (FISH)
ARTHROPOD




/0 REGISTERED IBC
IN MALAYSIA



| ABORATORY CAPACITY EOR GMO

GM Crops That Can Be Tested in the

Department of Sample Findings

Lab

Chemistry Malaysia

_ ays (20197 2021):
(Biotechnology Division) Soybean, Alfalfa, Rice, Maize, >50%

soybean & ~30% maize
National reference agency for Mo Papaya, Cotton, Potato, Wheat, * samples GMO-positive.

detection and enforcement . Canola, Sugar beet, Tomato

. p 100% of animal feed tested positive.
Performs PCR, real-time PCR (qPCR)

and Droplet Digital PCR for

qualitative and quantitative testing. GM Elements Screening Using PCR/ p No GM rice detected; unauthorized
Real-Time PCR GM papaya found.
@ Validates and develops event-specific

_specific  detection Promoter 35S, Promoter NOS, Terminator
NOS, pat gene, bar gene, ctp2-cp4epsps,
crylA(b) gene, nptll gene

. Maize and Products

Supports/ the National Biosafety -
Board (NBB) and customs Rice and Products
enforcément at ports.

- Soybean and Products

Other Laboratories for

DRINKING WATER, FOOD&ENVIRONMENTALSAFETY& GMO Testing: . e
ANALYSIS CENTRE y\ y\ . Wheat and Products
™ Arachem (M) Sdn Bhd @ ChemLab
(Foonauurn'nmsm) @IOTECHNOLOGY nnnsm) ('NATERQUALITYDMSIOID ENWRONSNE:'STI‘;';.QUALW> yﬁ\ Romer Labs MalayS|a Sdn Bhd Animal Feed
e L — A'SGS Malaysia Percentage of crops and its products that were sent to
HIORO B the National Reference Laboratory for testing for the
ouesTwG | | speciToN oHo period of 2019-202: "

I o St A
-
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OiPalnGenetiEngi

Method

A" Particle bombardment ; Agrobacterium
mediated; Polyethylene glycol (PEG)
mediated protoplast; Microinjection

CRISPR Cas9 Editing

\/ A Single and multiplex  editings
A CRISPR-Cas9 vector based

A CRISPR-Cas9-RNP based

riagdsenonislitinBrogra

OIL PALM SN Y Explan
GENETIC ° .o o* \A/Callus; Protoplast; Immature embryo
ENGINEERING \ ,
AND GENOME ®e --..,.‘ @Promotersand Markers
E D I T I N G % A Promoter : CAMV35S, Ubiquitin, Oil palm
® constitutive , Mesocarp/ root specific
® A Marker : Bar, Hygromycin, PMI, GUS, GFP,
y | RFP

High stearic

Insect resistance

General Process for Transgene Free Genome Edited Oil Palm
=

Conventional Breeding Techniques
Requires multiple generations (~10-15
years) to achieve stable traits.

O

Crispr/edit

Genome Editing (CRISPR/Cas9) CRISPRICas9 | 5.7 yrs
Faster (~5-7 years) as genetic changes DNA
occur within a single generation. GMO

Segregation
TC

cross with 3 yrs
WT (aa)

Edits non-

Crispr/edit
GMO (Aa)

GMO (Aa)




Oil yield by crop type, 2018

Global oil yields are measured as the average amount of vegetable oil produced per hectare of land. This is
different from the total yield of the crop since only a fraction is available as vegetable oil.

Palm Qil

Sunflowerseed Oil

Rape and Mustard Oil

Soybean QOil

Olive Oil

Coconut Oil

Groundnut Qil

Cottonseed Oil

Sesameseed Oil

0t 05t 1t 1.5t 2t 2.5t

Source: Calculated by Our World in Data based on data from the UN Food and Agriculture Organization (FAO)
OurWorldInData.org/crop-yields «+ CC BY

2.841

_A /

Land use for vegetable oil crops, World
300 million ha Palm
250 million ha
—— Soybeans
200 million ha
150 million ha Sunflower
—— Rapeseed
100 million ha s
Ji Groundnuts
—— Coconuts
Olives
- Sesame seed
50 million ha Castor oil seed
|| — Safflower
— Linseed
Tung nuts
— |- Karite nuts

0 ha

1961 1970 1980 1990 2000 2010 2018

Source: UN Food and Agriculture Organization (FAO)

Share of vegetable oil la;ld use and pfoduction by crop

Global land use for vegetable oils Global vegetable oil production

. - Rape and o an Very high yields means palm
12% of land - Mustard - 11.3% of production produces?b%?‘foiggztaee%s
ess than 9% of lan
8.3% of Iand- Sunflower -9% of production

9% of land - Groundnut . 2.5% of production
10% of land Cottonseed l:l 2.1% of production
Low yields means these crops

use amuch larger share of 3.3% of land . Olive l 1.6% of production

land than they produce in oil
3.6% of Iand. Coconut I 1.4% of production
3.6% of Iand. Sesameseed | 0.6% of production

Datasource: Cal iated byt Nd use "Li:-‘l?li‘h’l![‘!}f_‘lIN"H‘-’! 1'“].1\‘,'.'; ulture Orgea

OurWorldinData.org - Research and datat ke progress against the world's largest problems. Lice fer CC-BY | ' ‘ Rit £ ine 2021

Our World
in Data

8.6% of land




MPOB:
Developing a
national

ecosystem for
oll palm LMO

research

Molecular Analysis Laboratory \ Blosatety Nursery
AGene isolation and vector construction AMaintain of putative transgenic oil palm
AMolecular analysis for confirmation of e plantlets

transgenic palms AlLeave sampling for molecular and protein
analyses

Gene Moditication Laboratory ;N Biosafety Screenhouse
AG_enetlc transtormation AOn soil growth of transgenic oil palms
ATissue culture | | — AVegetative measurement (VM)
ASelection and regeneration of putative . AcControl pollination and bunch analysis

transformants

AContainment studies




PELUPUSAN SISA-SISA LMO SECARA AUTOKLAF

MPOB: .
Capital Development for Ol
Palm LMO Biosafety Handling

@National Biosafety Board Approval for
research activities
Standard Operating Procedures for routine
activities

@Emergency Response Plan for potential
emergency events
Biosafety refresher training
(theory and practical)

gﬁv—?&Regular iInspections by IBC and JBK




