\\\\\

~ MINISTRY OF NATURAL RESOURCES
AND ENVIRONMENTAL SUSTAINABILITY

ﬁ I e aaas| /1)

21l'AUGUST; 2025 IF:isiEsctamaran

BeArETY 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
PJN. PhD. FASc.

QO UN© | Gasean @imamn Vs Director General of Malaysian Palm Oil Board (MPOB)

e programme kemampanan

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



Conventional Breeding

Crossing

Products produced by
conventional breeding

« Small and large changes
to native DNA

* Final product no foreign
DNA

Not Regulated

——

OVERVIEW OF CONVENTIONAL BREEDING, GENOME

EDITING AND GENETICALLY MODIFIED PRODUCTS

Products similar to
conventional
breeding

Genome Editing

Products similar to
conventional
breeding

Products precisely

modified compared
to GM

Genetically Modified

Products genetically
modified

 Small change to

native DNA

* Final product no

foreign DNA

« Small and large

changes to native
DNA

* Final product no

foreign DNA

* New DNA gene

expression
cassette (native or
foreign)

* Final product may

contain foreign
DNA

 New DNA gene expression
cassette (foreign DNA)

* Final product does contain
foreign DNA

Not Regulated or Regulated?

Regulated

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

Regulated with partial
exemption

Brazil* &
Bolivia :
\
™" Paraguay 4
Ratings guide L A~ ¢
@ No restrictions (4) » South Africa®
Yo
@ Approved case-by-case (3) | ATSCiE ~ NewZeolond

Source: Global Gene editing Regulation Tracker



AKTA BIOKESELAMATAN 2007

PENGECUALIAN OLEH MENTERI

DALAM menjalankan kuasa yang diberikan oleh seksyen 68 Akta
Biokeselamatan 2007 [Akta 678), Menteri, atas syor Lembaga,
mengecualikan daripada keperluan Bahagian IV Akta bagl aktiwib
pengeksportan, kegunaan terkawal dan pengimportan untuk kegunaan
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

2. sebarang aktiviti yang melibatkan Site-Directed Nuclease 2 (SDN-2)
dan penyelitan 20 pasangan bes atau kurang asid deoksiribonukledk
{DNA)
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Menteri Sumber Asli dan Kelestarian Alam
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Minister Exemption

Plant Genome Editing
-Contained Used Activity
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Exemption from
Akta Biokeselamatan 2007

less than 20 bp integration

more than 20 bp integration

<) Announcement during the Seminar IBC Kebangsaan 2025 on 25 June 2025
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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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Trends in the global planting area of genetically
modifed (GM) crops, 1996-2023

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 world's GM crops 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

No GM food crop is currently
cultivated commercially in
Malaysia.




Current Regulatory Framework
in Malaysia

National
Biosafety Board
(NBB)

Scope Regulations

Genetic Modification
Advisory
Committee (GMAC)

A

.OCartagena 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

BB Malaysian Biosafety Act 2007
Biosafety (JBK)

and Regulations 2010

A
la Nagoya-Kuala Lumpur

Supplementary Protocol on
Liability and Redress (2010)

Institution
Biosafety
Committee




APPROVED FOR RELEASE/ MARKET

Eg. H7-1

- Placing in the market
- Food, Feed and Processing

Al

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

Oilseed rape

Eg. MON94100,
MON 88392 etc.
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yeast

APPROVED FOR RELEASE

Mosquito

ommercial
Planting

NO

requests
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NBB FIELD TRIAL APPROVALS




NO COMMERCIAL PLANTING OF GMO IN
MALAYSIA TO DATE
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TYPES OF LMO

BACTERIA

PLANT

ANIMAL (MICE)
HUMAN CELL LINE
ALGAE

YEAST

AQUATIC (FISH)
ARTHROPOD




70 REGISTERED IBC
IN MALAYSIA



LABORATORY CAPACITY FOR GMO TE

GM Crops That Can Be Tested in the

Department of

Chemistry Malaysia
(Biotechnology Division)

National reference agency for GMO
detection and enforcement.

@ Performs PCR, real-time PCR (qPCR)
and Droplet Digital PCR for

gualitative and quantitative testing.

the National
(NBB) and
enforgement at ports.

Biosafety
customs

DRINKING WATER, FOOD & ENVIRONMENTAL SAFETY;
ANALYSIS CENTRE

NVIRONMENTAL QUALITY
(Foon QUALITY nmsm) @lOTECHNOLOG‘f DMS@ (““ERQ”““T" “""S'O'D E DMSIOHQ

WATER FOOD
MIKROBIOLOGY MIKROBIOLOGY

PT
GM TESTING GMO

Sample Findings
Lab

Soybean,
Papaya,

(2019-2021):

Alfalfa,
Cotton,

Maize,
Wheat, ¢

Rice,
Potato,

>50% soybean & ~30%
samples GMO-positive.

maize

Canola, Sugar beet, Tomato

p 100% of animal feed tested positive.

GM Elements Screening Using PCR/ ;) No GM rice detected; unauthorized
Real-Time PCR GM papaya found.

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

Rice and Products

% 7% . Maize and Products

i - Soybean and Products
Other Laboratories for
GMO Testing: [ o
. Wheat and Products

A Arachem (M) Sdn Bhd A ChemLab
‘A Romer Labs Malaysia Sdn Bhd
A SGS Malaysia

Animal Feed

Percentage of crops and its products that were sent to
the National Reference Laboratory for testing for the
period of 2019-2C '

-I .



Method

Particle bombardment;, Agrobacterium-
mediated; Polyethylene glycol (PEQG)-
mediated protoplast; Microinjection

fungus resistance (8 WOl High stearic

OIL PALM SN 4 Explant
GENETIC ° o y \-/Callus; Protoplast; Immature embryo
ENGINEERING %o, . : Insect resistance
AND GENOME ...0-..,..‘ @Promotersand Markers
E D I T I N G .’. «  Promoter: CAMV35S, Ubiquitin, Oil palm
® constitutive , Mesocarp/ root specific
’.‘ * Marker: Bar, Hygromycin, PMI, GUS, GFP,
RFP

CRISPR Cas9 Editing

\/ * Single and multiplex editings
CRISPR-Cas9 vector based
CRISPR-Cas9-RNP based

General Process for Transgene Fre

Conventional Breeding Techniques
Requires multiple generations (T10-15 EAN
years) to achieve stable traits.

Segregation
TC

%D

1 ()

cross with 3 Yrs

Genome Editing (CRISPR/Cas9) CRISPRICas9 | 5-7 yrs WT (aa) : : Edits non-
Faster (T5-7 years) as genetic changes DNA Crispr/edit Crispr/edit GMO (Aa)
occur within a single generation. WT GMO 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
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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
oil palm LMO

research
Molecular Analysis Laboratory S\ Biosafety Nursery
» Gene isolation and vector construction * Maintain of putative transgenic oll palm
» Molecular analysis for confirmation of — plantlets
transgenic palms  Leave sampling for molecular and protein
analyses
Gene Modification Laboratory Biosafety Screenhouse
* Genetic transformation » On soil growth of transgenic oil palms
* Tissue culture | | — » Vegetative measurement (VM)
« Selection and regeneration of putative _ + Control pollination and bunch analysis

transformants

 Containment studies




PROSEDUR PELUPUSAN SISA LMO [ | PROSEDUR MASUK DAN KELUAR RUMAH SARINGAN

PELUPUSAN SISA-SISA LMO SECARA AUTOKLAF MEMASUKI RUMAH SARINGAN (PELAWAT)

f-g-'g-?-, _’E' )

- |

Sisa LMO dikutip & Beg autoklaf diikat Beg autoklaf dimasukkan ke Kotak Pemmdahan ditutup
dalam 2 lapis  beg dalam kotak pemindahan dengan rapat
sutlioklaf Pelawat mengis: buku Pistw No Kasut ditanggalkan dan
rekod pelawat dibuka ditutup duletak di atas rak
' %
X
m’( 1 - - - h

, - -

Beg-beg dilupuskan seperti Beg-beg  dimasukkan ke Sisa LMO Kotak dibuka di Bilik Autoklaf

b i e e s st 2 Bt P g & i ationa l0OSale oar rova or
dalam mesan autoklaf menjalankan tugas Bihk Persalan 2

research activities
Standard Operating Procedures for routine
activities

s
5
5 Emergency Response Plan for potential
5
5

emergency events
Biosafety refresher training
(theory and practical)
Regular inspections by IBC and JBK

Pegers
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Biosafety laboratories and nursery inspection by IBC and JBK.

A . 4

o

W. Ly L]
Transgenic Technology Laboratories and Nurser
Inspections (Yearly) by MPOB IBC.

ection by MPOB IBC.
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Sisa LMO dikutip & Beg sutoklaf diikat Beg autoklaf dimasukkan ke Kotak Pemmdahan dstutpp
dalam 2 lapis beg dalam kotak pemindahan dengan rapat

autioklaf

Beg-beg dilupuskan seperts Beg-beg dimasukkaa ke Sisa LMO Kotak dibuka di Bilik Autoklaf
sampah biasa dalam beg sampah dan dikat diautoklaf dan beg-beg dimasukkan ke
dalam mesin autoklaf

PROSEDUR MASUK DAN KELUAR RUMAH SARINGAN

MEMASUKI RUMAH SARINGAN (PELAWAT)

Pelawat mengisa buku Pty No 1 Pisw No | Kasut ditanggalkan dan
rekod pelawat dibuka ditutup duletak di atas rak

.
But dipakai wuntuk PPE dipakai ¢ dalam
mensalankan tugas Bilik Persalman 2




PUBLIC AWARENESS, ENGAGEMENT AND ACCEPTANCE

This is to inform the public that the National Biosafety Board (NBB) is
currently assessing an application for approval submitted by Bayer Co.
(Malaysia) Sdn. Bhd. (7563M) to release genetically modified KWS20-
1 sugar beet (Beta vulgaris L. ssp. vulgaris var. altissima) for the
purpose of supply or offer to supply for sale/placing in the market with
the Reference Number of NBB: JBK(S) 600-2/1/37.

NBB welcomes written submissions of opinions/comments from the
public regarding the application. More information on the application
can be obtained from www.biosafety.gov.my  under
eParticipation>Public Consultation. Please quote the NBB
Reference number for all correspondence.

Submissions must be addressed to:

The Director General, Department of Biosafety, Level 4, Block F11,
Complex F, Lebuh Perdana Timur, Precinct 1, Federal Government
Administrative Centre, 62000 Putrajaya, MALAYSIA.
E-mail: dob@biosafety.gov.my / Fax: 03-80917371

The closing date for submissions is 30 July 2025.
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Orang ramai adalah dimaklumkan bahawa Lembaga
Biokeselamatan Kebangsaan (LBK) pada ketika ini sedang membuat
penilaian ke atas permohonan untuk mendapatkan kelulusan yang
dipohon oleh Bayer Co. (Malaysia) Sdn. Bhd. (7563M) untuk
melepaskan bit gula (sugar beet) (Beta vulgaris L. ssp. vulgaris
var. altissima) KWS20-1 yang diubahsuail secara genetik bagi
tujuan pembekalan atau tawaran untuk membekalkan/menjual di
pasaran dengan Nombor Rujukan LBK: JBK(S) 600-2/1/37.

LBK mengalu-alukan pandangan/komen bertulis daripada orang
ramai berhubung dengan permohonan tersebut. Maklumat lanjut
tentang permohonan boleh didapati daripada
www.biosafety.qgov.my di bawah ePenyertaan>Konsultasi
Awam. Sila nyatakan Nombor Rujukan LBK apabila berhubung
dalam semua urusan surat-menyurat.

Segala pandangan/komen hendaklah dialamatkan ke:

Ketua Pengarah, Jabatan Biokeselamatan, Aras 4, Blok F11,
Kompleks F, Lebuh Perdana Timur, Presint 1, Pusat Pentadbiran
Kerajaan Persekutuan, 62000 Putrajaya, MALAYSIA.

E-mel: dob@biosafety.gov.my / Faks: 03-80917371

Tarikh tutup serahan adalah pada_30 Julai 2025.

This is to inform the public that the National Biosafety Board (NBB) is
currently assessing an application submitted by Bayer Co. (Malaysia)
Sdn. Bhd. (7563M) to release a genetically modified maize (Zea maysL.)
MON 95275, for the purpose of supply or offer to supply for sale/placing in
the market with the Reference Number of NBB: JBK(S) 600-2/1/31.

NBB welcomes written submissions of opinions/comments from the public
regarding the application. More information on the application can be
obtained from www.biosafety.gov.my under Public Consultation. Please
quote NBB Reference number for correspondence.

Submissions must be addressed to:

The Director General, Department of Biosafety, Aras 4, Blok F11,
Kompleks F, Lebuh Perdana Timur, Presint 1, Pusat Pentadbiran
Kerajaan Persekutuan, 62000 Putrajaya, MALAYSIA.

E-mail: dob@biosafety.gov.my / Fax: 03-80917371

The closing date for submissions is 13 September 2023.

Awareness
of GMO

Public
engagement

Perceived
benefits

Relatively common among educated and
stakeholder groups, especially in urban
regions like Klang Valley.

Provide information, receive feedback on
public perceptions and gain public trust
through the transparency of the process.

Food security and innovation are acknowledged—
but often tempered by concerns over health safety,
ethical or religious compatibility, and regulatory
transparency.




forward
for
Malaysi

Ol Malaysia has established a robust regulatory
framework and monitoring systems, reflects its
commitment to food safety and biodiversity
protection.

02 Continuous investment in scientific capability,
public awareness, and policy clarity to
strengthen preparedness for future GMO
food safety and innovations.

03 Focus on genome edited food for better public
acceptance.

04 Balance the scientific innovation with public

concern and environmental protection.




THANK YOU ((

parveez@mpob.gov.my




