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Crop Example Technique
[wifww] o -
e [ [w] Breeding: Combining two

sexually compatible species to
create a variety with the desired
X characteristics of the parents.
Norman Borlaug crossed two different
types of wheat to produce a short
statured variety which prevented tipping,
increased yield and disease tolerance
contributing to the “Green Revolution”.

% Mutagenesis: Use of physical or
chemical mutagens to induce

random mutations, creating the
desired characteristic.

Ruby Sweets grapefruits were created by
exposing seeds to radiation causing a
mutation resulting in a deep red fruit
color.
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Crop Example Technique

Transgenesis: Addition of
genes from another species
resulting in a plant with desired
new characteristics.

Rainbow Papaya is modified with an
added gene that gives it resistance to the
Papaya Ringspot Virus.

it 2-2
Crop Example Technique
CHghER e SRR Gene Editing: Use of a DNA
— editing tool such as CRISPR-Cas9
- — targeting a deletion or edit at a
precise location within the cell’s
A precise deletion in a specific gene DNA.

prevents the mushroom from browning
but all other characteristics remain the
same.

AW 2-3

Genetic Engineering (Transgenesis; GMO)

Corn / P Rice or
Bacterial gene

‘ Random integration sites
Possible perturbation

Chr1 900000 of adjacent DNA
Chr2 oo, @ Highly resistant variety

with possible unwanted
new traits

new allergens?

new toxins?

PN 2-4
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Genome Editing Tools

Meganucleases Zinc finger nucleases TALEN CRISPR/Cas®
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CUTTER
Double strand break
Template
Non-homology end joining (NHEJ) Homology-directed repair (HDR)
WA -
DR, WP 5 - - S
Insertions/deletions Precise DNA editing
gene disruption gene insertion

M. Adli, Nature Communications (2018) 9:1911
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Distribution of genome editing applications according to different trait
categories in the period 1996-2021

Trait categories Description %

Improved food/feed quality Modified composition of components such as vitamins, toxic 25
substances, starch, oil, proteins, fibres, allergens, etc. to improve
nutritional value.

Plant yield and growth Increased yield related to photosynthetic efficiency, to fruit sizeor 22

weight, or to increased number of flowers, seeds, and fruits.
Improved plant architecture, for example, plant height and shape,
growth pattem, and fruit shapes.

Biotic stress tolerance Resistance to plant diseases caused by bacteria, viruses, fungi, 18
pests, pathogens, or nematodes.

Industrial utilisation Applications of industrial interest such as breeding tools, biofuel 14
production, nitrogen use efficiency, etc.

Herbicide tolerance Tolerance of plants to various types of herbicides.

Abiotic stress tolerance Resistance to abiotic stress factors such as drought, heat, cold,
salt, water excess, and UV radiation.

Product flavour/colour Moadified flavour or colour.

Storage performance Improvement of storage characteristics such as increased
shelf-life, altered storage requirements, non-browning properties,
and reduced black spots.

International Seed Federation
(iSF
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Traditional
Mutagenesis

radiation, chemicals

i Genome Editing l A

site-directed nuclease

Gene Engineerin
(GhﬂO) e

targeted break

Il foreign DNA
|4 »

9

o=

deletion, insertion, targeted integration random integration
de";%%’;u‘&%%’gon substitution SFforeign DNA of foreign DNA
ul e 2 |
I Utilized for Breeding New Plant Varieties I
No Regulation Providing Information Safety Assessment as Food
to Government

https://www.caa.go.jp/policies/policy/standards_evaluation/bio/genome_edited_food/assets/000550824 .pdf
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I Utilized for Breeding New Plant Varieties I
No Regulation Pmt‘gdé"ogvé?;%f;‘:t"on Safety Assessment to Environment

https://www.maff.go.jp/j/syouan/nouan/carta/tetuduki/attach/pdf/nbt_tetuzuki-22.pdf
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Crop Science: 310 Crores Horticulture: 120 Crores
Cereals Rice
> 24 Institutes ‘ah_ea‘ » 10 Institutes
aize
» 24 Crops Pearl millet » 16 Crops
Sorghum + Vegetables: (Potato, Tomato, Chilli, Onion,
Finger Millet
Foxtail millet Cucumber, Muskmelon)
Pulses Chickpea % -
rmp——— Fruits (Banana, Papaya, Grapes, Apple)
Lentil * Spices (Cumin, Coriander, Ginger,
Urd bean
Grass pea Black pepper)
Cowpea * Marigold
Oil seeds Mustard
* Cassava
Soybean
Groundnut
Sesame
Sunflower
Castor
Linseed/Flax
Sugar crop | Sugarcane
Fibre Crop | Cotton
Jute
Tobacco Tobacco
~
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@ Plant Genome-Editing at CSIR

o Genome-Editing for Crop Improvement (GE-CROP)

=

Tomato Enhanced post-harvest life CSIR-NBRI

Improving flavonoid Content CSIR-CIMAP
Reduction in SGAs (Steroidal Glycoalkaloids; anti-nutritional CIMAP/CSIR-NCL
compounds)

Improved Root architecture for improved yield and stress response CSIR-NBRI

Low arsenic accumulation in grain CSIR-NBRI
Improved disease resistance & agronomic traits CSIR-CCMB

Dual tolerance to Brown spot disease (BSD) and drought CSIR-NEIST

Determinate / semi-determinate sympodial varieties for synchronized CSIR-NBRI
fiber yield and quality

Low nicotine CSIR-CIMAP
Low caffeine & Polyphenol levels CSIR-IHBT
Low fibrous texture & high root biomass for better withanolide CSIR-CIMAP
content
Cannabis  Low tetrahydro-cannabinol (THC) content CIMAP; NBRI; IlIM
AN 9

Uszimaduidedszaunnudiialunisinuiosnisufuudadulidnvudennuifuwasnuud
sufansiuguamislarunslusianiie
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Famananeifugisaeswesdu DST SUsemnnfiduennnisuen uaziddldsunsussidulu AICRP 2024
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KARARLTY 35% (Maseglunszuiun1susziliu AICRP 2024)
" Jaesa
- msudlusmingladluan $1uau 10 sumis (GTRL uaz GTR2) Mdulslaladaly indian
oilseed mustard
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WzUgn 2024-2025
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dauit 4: waluladnsuFuudsduluyszmaiaulud Tae Dr. Gabriel Romero
Dr. Gabriel Romero ldusseneifgafunisafiusudiunisuiuudsdu ves 3 wiaeou Tiun
International Rice Research Institute (IRRI), Institute of Plant Breeding (UPLB-IPB) W& Philippine Rice Research
Institute (PhilRice)
(1) International Rice Research Institute (IRRI)
" Broad spectrum resistance to bacterial leaf blight (BLB) resistance
nsuUsiuluBu OsSWEET wuudsudsluiugdng IR6a wag Ciherang-Subl Smnudumiusie
Tsalulndiwuaise (BLB) wuuning (Funuldvainwansaneiuguedlsalululiiuaiice)
®  Tungro resistance
Tdnsusundadulumsvilninsadafivaslidnndiuniulse Rice tungro spherical virus
(RTSV)
B JSunaunanEe
13 Knockout  Bu Gnla (Bufkfeadesiunanan) Insldssuu CRISPR-Cpfl  Tusfuging
Samba Mahsuri uag IR64 39 mutant lines fisdudunslvinandngeninngueauaudaduiugund
B mslasuasenuAImalagunig
Tudauilogszurinssniiung lnessdnuluinfiue win uae 398 Hemsdauiduslumes
Tneldf CRISPR-Cas9 uaz Cpfl Wisifiumsiadoudreveaussn
" Uszansamnslai
115 Knock-out 81 OsEPFLY Tudnalaeld CRISPR ieansiuanvinlufiduladiud iewis
Uszansnmnslénh

(2) Institute of Plant Breeding (UPLB-IPB)

'
o

= gnluansailang
vnsannisduasezsinsaitfntudninaenlasldinalulad CRISPR/Casd #ronissnusdadudi
wswataulesl IPK1 (Inositol 1,3,4,5,6-pentakisphosphate 2 kinase) %'!qﬁwmﬂu%umaufjwﬁwaﬂuaué’umqmi
Fuanevinsadidn msannsaflanlutinlnmazdieifiunnuannsalumsgaduuanlessuvarsuiin Jadieuiugaei
NRLNBUINITVDINANER
" uudewmndlalaluas
8 Lycopene beta-cyclase (Lcy-b) waz lycopene epsilon-cyclase (Lcy-e) IuﬂdmgutLﬂiiﬁ—
uesdluduyninmsdaunsgsiuelsiuoss [Wuduiiunuwlunsimusdvesausidemaiuiudnunannmdun
Tneiamz Loy-b Ssifunumlumsissufisemaneduneuiiowdouansasuiifededinaedulalatiuazualsiiu
wuzdl Ley-e azAoulalatuludunelsiiusiely nsmuaudumsdeaitagyilifanaudsusasiiueadiuld
Tudvemals Ineanydveaienaldfivdunaiomnnisarvauveslalatuualsiiuess Sdénaiinnisusuusedu
wWangglunisidn Carotene gene
" A uAuUNIURBlsn Banana bunchy top virus Tundae
(3) Philippine Rice Research Institute (PhilRice)
" Au@unIufelsa Rice Tungro Virus Tutdna

memaununduieaelouanudumulUdiugunugnssuvesiugdn IR64
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BN5UTULABY 1WU CRISPR/Cas

YOULUATRINTUTEENALTIY

" MsuvsnUUUgLLAEMsNaeugsiennsay (INDELs) fidunatimang Sadu SDN-1 (sl
Site Directed Nuclease ¥ila 1)

" msdsundasgiudianiziazadiagld DNA template daiu SDN-2 (15l Site Directed
Nuclease wila 2)

" msunsnaduisuelmifisumiadvang $adu SON3 (1514 Site Directed Nuclease
¥1n 3)

1Y

fautimueiadantlude mauiuuistu’ uiongmesmangasdeuwdmaniuoalallésy
nsfa1saiiuynnsdl Msusuwssduaiunsaiilavaeds taun ZFNs (Zinc Finger Nucleases), TALENS
(Transcription Activator-Like Effector Nucleases), Meganucleases, CRISPR/Cas

dm3u CRISPR/Cas §ifef A N3 INDELs/msiuAsuuvasgiuy/msunsniidunisans a1unsn
Afiunisladiendinigld TALENs, Meganuclease, Zinc  Finger fiusgansamlunisiiaiugs Aua1funy
fifiunseenuuuite \uaesdioldeiiussAnsamdmiumsuiuwiuuuianzianzasidlussdumumiaien
videvarean Tlumansuszimaiivermunanisngsufouiianas fusemailifingszfoufeatu SDN-1 (Wazuns
Ustinalsifingszifouieatu SON-2 uag SON-3) tiumnntu uarlisnfusosinisinuniungsudevdmiuian
GE dusutanasvod CRISPR/Cas WU ﬁQ’ﬁaﬁwém%’w5?1‘14‘1/1'1&{1zyiywmsmaa‘fmﬁ"‘umﬂIuIaEJ‘LLazﬂ'ﬁﬂssqﬂmﬂl%
CRISPR/Cas ﬁwéw%’wET?IWNi‘]mmﬂﬁlé’%’umiaqﬁamﬁ]l,LmnGiNﬁ’thmmwiasUsswm ANUNWIENINTNFUNIS
Hoyaiusndrstudmiunisuszendldluiis & wagnisuwnd Sududesdingsudeuiitunesgunienissouiy
Tlignmuau manszmuanngszfeviilisonadestudrinmsldouludmndsd fdedrdnlunisidfwaiauas
guassalun1sudauasnisdtesn anuliwiveulualdinewazial waslinisdndnnisamu

Tutlgtuinisuszgndldimaluladusuuiduiiuuniu uasdinsfausveuannisiifugua

SDN1/SDN2 wansinsrfuluusiaguseina (nwit 10)

Regulatory Status — SDN1/SDN2

‘4 Laxd) ) b '
International GEd Rugulations P s ‘ Wi gy
X ) - 1
I opproved (SON-14/-50N2)

opproved on case-by-cose bosis

W provied/resricied

Source: Michael G K Jones, Sept 2024
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sziluuretenanTlay
B Gunszuaunis dwsyaetaygfmalulagdu 2000 (OGTR)
- ileuntosgunmuazanudasnsisvesiunaziiiouniesdwindey
~ SDN-1 il Fidule SND-2/3 1Uudidule
~ OGTR Wan1sUsnwmniaiefunsnumunsessdygfimaluladiulud 2024 Reafu
Paraue N1sUSUUTaUATEINITAIUAN TaddumalulagnisuTuwsedy
" fundnine Israuinsguemsosansiaskaziafiaus (FSANZ)
— 1A351U 1.5.2 - 01vnsiindlagldinaluladty
~ SDN-1, 2 uag 3 luthgiudieduiidule
~ FSANZ WamsUinwvnieseviideanesnfudeiauensuiuuadiaeiuuisdiy s
wialulagBu @Eduelml)

msfne/aiiunsaunisususssululssmaseansias audunisluraiss wsau @a1uise

v
=1

wusle asil
(1) nguandunIsAny
- umAInenauaudiaun adunisAnuilu 419919 (Hy-Gain - @ msulneasnisiedas)
dutysn (Mamandndulysngaanamsuinunsnsyniooansids) uas L%aéé’migaagﬂﬁwum
- IIPSuwAITReaaTae alunsAnwilu Ny AslEnuniensung
- wMIngdueian Andunsfinely AsldaunenITLng
- unTIendeesfen andunisAnuily A
wazdaflumivendudug Snunnung
(2) nauEREINNITH
- msdnusisBuieglusgninaduiuns
Anwludnwazrananuetad (Aasandunsmedeuluauulul 2025 - Wiy
Foifiunanant 10%) (ntergrain/Inari)
- HAndue GM dwsumsimizdan (eglunseuiunisuden: 5 iv)
» Canola - Omega 3 DHA (CSIRO/Nuseed)
« Canola Roundup Ready — Monsanto/Bayer
« Canola HT (BASF)
+ Carnations (International Flower Developments)
« Cotton — HT waz/u3e IR (CSIRO/Bayer, Syngenta Way BASF)
» Safflower — High Oleic Acid (CSIRO/Go Resources)
« Indian Mustard (BASF)

- NanAe GM Tun1snagauninauny

« HB4 97713 (Trigall Australia) o 41999
« TR4 Fusarium — nade (QUT) « pulAaLIes
« P18 (UPINYINUDLALAN) « ANUAUNIULSA — 919878 (CSIRO)
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(3) SgUra/mhenunmvualaeng iy
- CSIRO -5y tonau Ueidniuaznisimisidesdniun
- anduidegunmuaznswImduiseaansidels (SAHMRI) - Tsanneiugnysy

- TUSHATATUANNISINYATWATLINNTTUEMNTVRIAIUAUAUA (QAAFI)- 1IN Tivnsenadn

v v
o

eilveasswazidealunsaiduanuyes CSIRO
- msUSuusisduluiiy
- iU - MsUTuusisdulumeduegseninmliung

Wun1swalunsasananaun1sUsunssdu (GE) wazn1sanwlasdiu (GM) Amevinun

fou Wuwaluladndslunmsudnlnauvesiugequliiszauniidoniifinsuiudslagldnmsusunsnsdunlineades

v %
@

U DNA waedimsusutssitusoqulnissdundidodlifionununudelsateniiftuwasdnums ganmiidtusiu
nsUSuwsiedy
« a3 - Viuwdsunaeenaen
Jugegnmenslinsuiuuiuiieusulssnadnuasnsnsinasesiugdy
son Insusunaeenmenilevanidestasiilienumuiudy iesannsmauiusuuudaduinldenlunissne
KanARLazAMNNTENRLSTuEEn NsUSULABuAIUAuNIsoRnaeninenssluiustusen Tnsludumeuddumsld
finsmaaou gRNAs fiazsudmaasuidugiiteidenlndiiafign fnsBudunisufuusisdu aulddiand T1 tines 7
wainseenaendiat (indiugunivaieduav)
- nMsuSuusiaduludad
« NMENIZLAEIE T
wWhnane - Lﬁ'aﬁ@umLLu’m*mﬂmLﬁ”lﬁuﬁuﬁm%’Umsﬂ%’wqﬁﬁuﬁqmsﬂuﬁmiﬁw MITY
Tutlgiugjaiulufinsuuussdusne CRISPR Tuauazds Wun1s1438 SDN1 (laild GMO) dnwauzitaula wu

a

ANNATUNIULTA mmmmu@iaqmmu

Y
3

« MIUAERT
wWhnane - Lﬁaﬂ’mmLmeﬂmiﬂ%’uLwiaﬁuﬁm%msﬂ%Uﬂqaﬁuﬁqﬂﬁﬂuﬁmiﬁy&m ng
datfunsléis sont (lafls GMO) Tudnwaizanusumnulse Wy wyRidumnlse PRRS Anamunusegamnai
nsleafunswamundnuaeiilidesnis wu maAauludaivisia
- msifinusEansanlunisinzideaasiamnity Wy nrsléimada Baby boom wushcel
doriuanuilunisadaiefelnduasnisgadulunsl#3sildiReadesfunisudly DNA gy RNPs
(Ribonucleoproteins) waznslémsdnnsomuummuannsaguiedndoniiviidauanifnuidomnis
Mnteyaisiuamnsananlagasuifsiunsiialuladmsuuusidululsemaseansids 16
" iyadla CRISPR/Cas Luszuuildanudne
" msiRuANLEnIalunIANsANY anannIsy waennigdinsudwnsiluseanside
" asamveamsngdunstygiroutsgudou

" szuunsmiiuguarilinisldanunansidudeu uimdamiannegiesans,

" arslgaunmaniseveanisusunssiuluseamsidedanudululslusuies
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daui 6: winnssulugaamnssuniswiziaesdndinlagldmalulagnisuuusisdy lag

Shunsuke Ishimoto (Regional Fish Institute., Ltd)
Regional Fish Institute L%ué’fuﬁ]’lﬂﬂfjﬁ%iluizw’i’]ﬁ Kyoto University wag Kindai University

S

nesaluuswnilud 2019 lnegsiavan Ae (1) MITeuaiiann (RRD) el iugivtidmiumsimeidesdniun lag

Twmadansusuwsadudunisumaluladundn waz (2) N15398uasiniun (RRD) warnISRAAITEUUNSINIZLAEN

el

€

o

W3

s

nsUfudgeiudidunguadidnlunsiasuanms "adnd sndu "nisinens” Tng 99 wWedidud
yosdaiiiulunnfuiiGuiusildsumsusulge mavduusmiudivasuslamginssuvesiuilnauaslaseadn
PRaMNTIN ey nsuslaadasaveuluefnduunatesy (5,288 du Tul 1980) insglianunsauilnafu
Imiesaniiusan wilulagduaunsauslaadulavilvdusunaninudeanisegs (2,300,000 du Tudl 2016) uandli
duhmsusulssiugiunlduiaesuiuselulugramnssunamgidssdniilussezen udinganisainisen
wnauuvasTsiuilfTnanlinndnfis selinisusuusmiuguszavanudidalugnamnssunsmsidesdn i
wadiamsuiuusduiagninnussendldifiodieissnssuiunsusuuseiug
Nanugiuee Regional Fish Institute Tngldinalulagnisusuusadu:
" Sea Bream (uuFunuilovan) Wadudlotuil 17 fusisu 2021 \Wuewnsandniildsunis
Usuusaushusnvedlanilfludndsd meldnseungurne Taefusinanieiiuslaalfifinduanuaini 1.2 wh
= Tiger Puffer (In$2) WadidieTud 29 nanau 2021 Taefimstasgidvladndivauni 1.9 i
" AnAusiTieg TN
- Flounder fish Wadnidiotudi 25 Sunau 2023 Wigivlmdiniuaund 1.2 wih wasnuse
PrUNEa
- yurililasamsfiogssvienisimundiui 20 Tasmsiuly Taghisiinansdan wismds
vesuazia uazlidriauansuulsmandn uidsjaiuluidnuuzauatiigs Wy "sanAifnd’, "asemsiigs
", "pfiuidderas” usu
feiinsmnedssUauiuutduldsunisguassadunamelfanimwadonuuuda etostu
mMsdnaeneonguieuen
Tugrumnuimtihvnsgsislulssmadiu neuislfdniunisuioUa Sea Bream wag Tiger
Puffer Al#3uNITUTULAIBY (GE fish) F11N1552ANNU (Crowd Funding) Wuin TunsvnaesuneeasaInUaiig
aosilnanunsouenuanniens warlasussqiimnedindinelu 1 fu dedlddnsinsdseanudndiu
voujuilna wuin gulaadienuveuesseglussiufiunn gefis 82 Wesidud uazlifg@isdnugdesims saufsd

Y

ANUAAIUINIAITINMUNIEDINNT GE Hutaan19eaulatunga 95 wWasidud n1susemlainisnaassvienansd e

°

wazluydmiuiue M TiuBLIudine uaganiunsugesselllosiutemisesulaunusifiousuinay 2021

v o

wenanduanlasunisusuusadu (GE fish) Saidmeluivledn@vesdulugiue "dusiitayresiodiu’ veq

ooy IngduAnunainnisusuudsduiiaziinisseydn “GE food” vunaInfnussydnanldemissiuds

Wamasnannusuiviendndunniaususeniu wenandladinisdnianssunisliainuiuiduslae

a o [ |

Faanunsaduaiunissensuanguilaalaiduesd dwanddunin? 11 Regional Fish Institute manuganisiiay

3

'
a

Yu eaiamaneidesdniundsdulasuyinsugiariodiu

A

ASNMARINZLALIFRIUNUNUN 20 wirdluUsEIne

°

Tugnunisnisveegsialudineseng vignidedsilenalunisveenainldsemaluoelagnsunud
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ahineluladvommausimivldiudn fihmsdeduiodulutssmeaeg Twede Tnsazisudusefanssuns
Fouazitann (RD) itevituiinuadusadusduduusn Tnesjatluiidn fhilass wu vanda defesnsituila
A 1,000 5.4, uidesdianmadouniswizidssiisifandentesufiing Tnsliaruddylunisvandenis
TAudaifeay "aewugsnsm’ Regional Fish Institute wienflazvinusmiunhosnunadgiiorvuauuinied

I a a a X A Yo Y | A 9 ) k1 =
Wuasaludanndlvglunsiassuanlasun1susuwassluud s unisungdgaasnsusing

Before Lecture Lecture After Lecture
Level of Level of
Recognition Perception on GE Recognition Perception on GE
Non-response , 0.1%  pogirive, 11.8% Didn't understand, Neutral, ~ Non-response , 0.0%
Negative, 3.3% 7.8% 24.0%

Partially understood,
52.0%

Negative,
| 83%
Well understood,
Heard of it, 26.2% 40.1%
I Know well, 6.0% Neutral, 84.9%

Will eat Will not eat,
Source: RFI's Original Research conducted with lehijo Senior High Sehoal, Biwake Seikei Sport College 55.2% 3.4%

First time, 67.8%

Paositive,
67.7%
———
Will eat if good,
41.4%

A 11

dauil 7: n1seRnuVUNAAANTINMIUFULAEuaLATEgRavassuTn APO Tag Dr. Gabriel
Romero
NITUIUNNTINENITUSULAIEU Usenaume anwagidinuneg nsasnslassasieanisusuleasdy n1s
Wasuulas nmsiush nstudunisuiuusey was nsidemdueainasuen
" Shwzidvung
. FUNIINATS 1Y HaKER Angiauazlsn Anuesenandadenieuen
- vdamaifuies wu dagivlusgninmafiuinm ergnisiuinw

« uguslaa W AuAmalaruInig Msieud

o
a avav

dsfifAfememuiRnafudnvazidmineg fe Tvewesdnuaeitivane léun
- Wuynanmsnueaty: Builietosiid iy Wugmanfiuouiio
- e veduiana: /N5 dnudiy
" pdnadiolunisusuusiedy
Bnslunisusuiudsudnuazidivang (Trait. Modification) léun nsviTligumely (Knock-
out) M3uNINEY (Knock-in) Fua3asiie@ildlunisusuuss wu TALEN (transcription  activator-like effector
nucleases) (Wiisldiwuuansnsaie), CRISPR-Cas System (fiasiiniseanluanan)
" msAsunlag
~\dedefiaunsadoundadls wnada (Callus) shooufidluiwamun (mmature embryo)

- S¥UUNNT4Y - Agrobacterium tumefaciens, Gene gun
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" nsiluvesity
asdaaiituguioaeiusiianinsnitusld fvesasnido (Clean rooms) uardssrueni
azmnlun1siiule (Growth facilities)
" nnstudunisuuseiu
aunsadudunanisuiuussdulameisussfiudneaeneillulnd (Phenotypic evaluation)
uarn1sUsziiuanwaene3lulnd (Genotypic evaluation) A8n15911 PCR, nsmianulua (Locus sequencing),
%38 Whole genome sequencing

B sidafiueainnieusn meldndnniswenshvedesiulenluseninaniswiasaduuulule

e (Meiotic segregation) (nw#l 12) nstdaneuglaau - n1sagleudutinsn (nmin13)

Agrobacterium Expl
mediated or Aplant
Particle *-’—‘:é CRISPR/Cas9
bombardment
=
[y p—
. 3eN 3
T, Generation ‘y\' e yt
)”a N
= =Y = =
% “:, WL AN NN
L4 -

T, ) I Screening
Generation S
N 4"- 4
/¢ ® Edited target
A ) "
2 I Transgene
CRISPR/Cas9
Null Segregant ( . i
(Edit without Selection marker etc.)
transgene)
Bhattacharjee et al 2023
ANA 12

Transfection methods for transient R eration
L g e editing expression of DNA ,RNA or Protein &

W 7 Edited and non-edited
lasmid encoding CRISPR- plants
CAS & sgRNA @
. 4 - Protoplasts ~ = W ' i
ranscript encoding CAS p- = £
and sgRNA — . —_—
Callus -
| >
b . eV / l
0 N bly of e
Protein (RNP) gl RNP for efficient Embryo. Wy TN
. Y ~ 5 - I
GQly — A — -

Viral vector expressing Agro-infiltration, systemic spread Regeneration in sterile
Cas9 and sgRNA and expression of Virus culture

Bhattacharjee et al 2023
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Tusungsudevagiinanedmiieites laun
" fgansmsneun
B Codex Alimentarius
" sufputediduiumeluladtinmluriosiu
= Judule
" asuSuuaedu
" msametlgukaznisundesiugivy
" LUIVNISIANITOLA
mMsaglasunisuensuanasIsly rfesaunsauandlianssaiulain
" SusstRnsldnuiivasnsttves GMO wasfiwmaluladTinim
" msUuussBudunmsimngiusiiuiue
= msUSuusiadundeiunisnateiugiasauiUsusiuvedleunlaau (somaclonal
variation)

" aslufiuainnneuenlundndueinlasunisususagu

daun 2 Uselewinlasuwaznisvenenaannnisiinsanlasanig
Wsnszyusglevidilasuainnisidisulasinis lneuvaiy
" qJselyvinaniued

[ Y

Wrsunisiinausulamsiueiiumaluladnisusuwasdy Famungsiutesieazdenaens

D eXe

| v A o a =

FaUluBBnsuiuudedu daudsznouiiddyigiivsduiiunisinuluduinimeu fegswesnsuszgndld
nadian1susuuasBulufic Uan wazadnd ngazfouiifendes antunimuazanufmivesnisdiiiunng
UsuusaBuludszmaniag dasrinsiuieenismssets uazdogrmemansdoe GE Ainssmveludmndyd
\Wumsiamuennuiuasivsslevidensihmsanuide
" Yssleyisoniigausudania

Friswnisiinevsuasineunsauiilaliyaainslunisay ieadrsnnudlaly
wdnns MeegunsUszgndliinaianisuuusidulunsinuide ngseideuiifetos anunimuazanuiuih
goin15AiunsUSuRaBululsTmasieg desinuazdonisaisses Fvanduusele miinenisiniuau
Anwnidevemiisnusall

" UszlerunoangnunTe 1 TITTnluivetiug

v
I3 I3

wialuladnisufuuisduldsunnuaulafnuuasUssgndldiluiy dofdh wasUedng
ndnnsifiuns dudsneviiddyiifferdidumsfnuluduiinmeu degswessussandld nnsadeu
FAertes aounmuazauinnivesssiunsusuusdululsemeniag desiiasiuistenismssy T uaz
fegswondnduat GE finsdmigludnded asdutoyaiidulselovidediidesns@nuide/ Mamunau
sumsusuusisiunieifeites
" Aenssumsvenenailddiiunisniglussezina 60 Sufuaniugeinevedasinis

[

giinsaunisiineusasieunianulituyaanslunguideuaziauiugnssuluana nes
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LAy ”mmﬁuqﬂisuﬁmiﬁw
" A3nssunsvengNanazaiunisagly 6 Weunaad1saulasanis

[

diinTiunisiineusuaziauenansineuIHAU Website ¥09nsuUTEUa LVBLHEWNIAINS
wazasanulalitiuyaansluesdnsuasiaula

d7ufl 3 PNEITUUY

" sedegidnsiulasinisuardseimanidisiulagenig

B A1%uAn1s (Program)

" enansULANaNANUNEIININTINAINTIUNGY (Group Presentation)
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AMuAN1T (Program)

24-IP-13-GE-WSP-A

&)

Apd

Workshop on Advancing Gene Editing in the Agrifood Sector

25-27 September 2024
Implementing Organization: APO Secretariat

Wednesday, 25 September 2024

13:30-14:00 Registration/Zoom Connection APO Secretariat
Opening Session:
14:00-14:10 Welcome Remarks Tad Manabe
g s Introduction of Resource Persons and Participants Lead Agriculture Officer
Introduction and Course Objectives APO
Participants Engagement Session Tad Manabe
14:10-14:20 This session is to understand the profile and expectation
of participants.
Session 1: Gene Editing Technologies and its Global | Dr. Gabriel Romero
Application in the Agrifood sector Philippine Seed Industry
Association
This session will introduce the overview of the gene | The Philippines
14:20-15:10 editing technologies and global status of the
development in products and supporting policies and
regulations.
Presentation (40 min), QA/Discussion (10 min)
15:10-15:20 Break
Session 2: Application of Gene Editing Dr. Masashi Ugaki
Technologies in agrifood sector in Japan Professor Emeritus
The University of Tokyo
15:20-16:10 Presentation (40 min), QA/Discussion (10 min) Japan
Session 3: Application of Gene Editing Dr. Ashwani Pareek
Technologies in agrifood sector in India Professor
16:10-17:00 National Agri-Food
Presentation (40 min), QA/Discussion (10 min) Biotechnology Institute
India
Tad Manabe
Dr. Gabriel Romero
17:00-17:10 Wrap-Up of day 1 Or.Masashl-Ugakd

Dr. Ashwani Pareek
Shunsuke Ishimoto
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Thursday, 26 September 2024

{oy)

Apd

13:30-14:00 Registration/Zoom Connection APO Secretariat
14:00-14:10 Recap of Day 1
Session 4: Gene Editing Technologies in the | Dr. Gabriel Romero
14:10-15:00 Philippines
Presentation (40 min), QA/Discussion (10 min)
Session 5: Gene Editing Technologies in Australia gr. Jas%r! G;ljskes
15:00-15:50 e
Presentation (40 min), QA/Discussion (10 min) Asistralic
156:50-16:00 Break
Session 6: Innovating Aquaculture using Genome | Shunsuke Ishimoto
. : Editing Technology COO/Executive Director
bl s Regional Fish Institute, Ltd.
Presentation (40 min), QA/Discussion (10 min) Japan
Tad Manabe
Dr. Gabriel Romero
16:50-17:00 Wrap-Up of day 1 Dr. Jason Geijskes
Shunsuke Ishimoto
Dr. Ashwani Pareek
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ApD

Friday ,27 September 2024

13:30-14:00 Registration/Zoom Connection APO Secretariat
14:00-14:15 Recap of Day 2
Session 6: Designing Gene-editing product for the | Dr. Gabriel Romero
APO Member economies.
This session will discuss how to design products using
: : gene-editing to boost agricultural productivity in APO
14:15 - 14:45 : A - :
members economies. The session will also discuss
regulatory process and public acceptance.
Presentation (30 min)
Group Work — Instruction Tad Manabe
14:45-15:00 This session will guide participants on the following
group work and presentation.
Group Work — Product design and Development | Participants
Plan Dr. Gabriel Romero
Based on the learnings from the presentations on day 1 | Dr. Masashi Ugaki
and 2, each group will discuss and develop a project [ Dr. Ashwani Pareek
14:30-15:30 plan that includes target crop, target trait, R&D and | Shunsuke Ishimoto
commercial timeline, and potential
challenges/mitigations.
Discussion and preparation of presentation (60 min)
15:30-15:45 Break
Group Presentation - Project proposal ggﬁgpgmz
In this session, each group will present the project Dr Ga‘l))n‘ el Romero
proposal prepared in the previous group work session. Dr‘ Masashi Uqaki
15:45-16:45 Each group is assigned for 5 minutes to present. Dr. ‘Ashuani P%re ek
Presentation (30 min) Shunsuke Ishimoto
QA/Discussion (30 min)
Closing Session
2 ; Closing Remarks Tad Manabe
16:45-17:00 Administrative Announcement by APO Secretariat
(Evaluation, Certificates)
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