,», EONIKO & KAMOAIZTPIAKO MANEMNIZTHMIO AOHNQN
?ﬁ‘:} TOMEAZ BOTANIKHZ, EPTAXTHPIO MIKPOBIOAOIAZ

A. Zappidng, PhD
EAIN
Epyaorijpio Mixpopiohoyiag
Topéuc Boraviic, Tpijpa BioAoyiag
Eovixd & Komodiorpiaxd Navemonipio ABnvav

levemik& Tponomoinpévol opyaviopoi - A. A. Zapfpiong, EAINA’ EKNA



Y KOOGS TNG O10AEENS

v H npokAnon mc Zuyxpovne Biotexvohoyiac om diarpo@r): Meverika Tpomomoinpéva
Tpoipa (M)

v Koraokeun ko KoAiépyeia Fevemikd Tpomomoinpévay Opyaviopav (ITO)

v Ta T évovi Twv TXPaO0CIGKWV TPOPIipwY - Evaexopevol Kivouvol yia Tnv uyeia Twv
KOTOVOAWT®V KO TO TTEPIBAAAOV

v" H vopoBeoia e EupwmaikicEvonc Kai 1) pappoyn ¢

v" Tautomoinon Twv Mevenkd Tpomomoinpévwy OpyavicHmV

v Ta levenika Tpomomoinpéva Tpopipa oto péAov

v Zupnepdopora-NpopAnpamiopoi

v" BipAioypa@ia-Xprioipec myéc oTo diadikTuo

levemik& Tponomoinpévol opyaviopoi - A. A. Zapfpiong, EAINA’ EKNA 7



Ti givau n BiotexvoAoyic;

> H Biotexvoloyia, dnAadi n Xprion GUOIKWV BIOAOYIK®V CUGTIPATWY YIa TRV TIEPaywyr XPRoIHwv
emMOUPNTOV TPOIOVTWV dev €ivan KA&T KouvoUpylo: amé mv auyry Tou TOAmOpHoU o GvOpwiroc
SIOTOUPWVE TK PUTK Kl TO (WX WOTE VX EKPPUOTEI EVOC OGUYKEKPIPEVOC TAEOVEKTIKOC
goavoTumoc. Emiong, yix XINidee xpovia, 0 GvOpwmog ekpeTaAAelETAN TTPOC OPEAGC TOU TIC

BloXNHIKES SUVOTOTNTEC TWV HIKPOOPYXVIOH®YV, MXPAYOVTHC VI TXPAOEIYPO Yw i KOl KPOOT.

> Ifjpepa wotdéoo n Biotexvoloyiot omokTd pick QAN diGoTaon: TPOKEITAN KUPIWE YIo piat TOAAG
urrooxOpevn Bropnxoviky SI0SIKXGI TOU XITOCKOTEI GTNV MOPAYWYN MPOIOVIWY pE XpRon mC¢

YEVETIKIIG INXOVIKIG.

levemik& Tponomoinpévol opyaviopoi - A. A. Zapfpiong, EAINA’ EKNA



NMpokAnoeic TnE BiotexvoAoyioc

4000-2000 my: mpwTa mpoiovra BroTexvoAoyiag Kai (upwoswv (Ywpi, Tupi, KPai)

1919 : KATaypaPeTal 0 0po¢ «BroTexvoloyion

1928 s VOKGAUYN TTEVIKIAIVG

1938 : xpiion Bacillus wc BIOEVTOUOKTOVO

1960s : ab€non amddoong 70% o€ moikIAia aitapiol ko 50% Tou puliod (pe uPPIGOTIOINCEIC)

Texvoloyia Tou avaouvduaopévou DNA, Epappoyi YEVETIKIC PNXAVIKIC

Eioaywyij ka1 Exppaon DNA oe.

1973: Baktpia (.X. mapaywyn avopwmvng IVoouAivng)

1981: {wa: dnuioupyic dicyovidikoU {Wou (TTOVTIKI) yIa EPEUVNTIKOUC OKOTIOUC
1983: @uTG: MPWTO dIYOVIOIOKO 1 YEVETIKG TPOTIOTOINPEVO PUTO

ZYTXPONH BIOTEXNOAOTIA

H texvoloyia auTi) mou opileTan kau we “olyxpovn Piotexvoloyia™ EMITPEME! TNV PETAPOPR EMAEYHEVWY YOVISiwv oo
K010 opyaviopd o€ éva (Ao, HETOPOPG TTIOU pmopeEl Vo apopd Kol Jn ouyyevikG €idn. Eivou dnAadr) pia Texvoloyia
nou diappnyviel T epayn yovidinv PeTagl Twv £10WV, 01 3 0PYOVIOHOI TIOU TIPOKUTITOUV € TETOIN PECO KO PEPOUV

&Evo yeveTIKG UNIKO evowpaTwpévo aTo dikO Toug ovopddovran “diayovidiakoi”

levemik& Tponomoinpévol opyaviopoi - A. A. Zapfpiong, EAINA’ EKNA



H BiotexvoAoyiax SIGKPIVETXI OE

Kokkivn (IoTpIkEC / pUPUAKEUTIKEC EPUPHOYECS)
Npaoivn (Fewpyikéc EpappoyEc)

MnAE (UOATIVWV 0IKOGUGTNHTWV)

'kpi (MepiBoArovikn - Bioarmoikodopnon)

Kapé (Gvudpwv Kol EPNHIK®V 01KOGUCTNHATWV)

Madpn

levemik& Tponomoinpévol opyaviopoi - A. A. Zapfpiong, EAINA’ EKNA



FTENETIKATPOMOMNOIHMENOI OPTANIZMOI (I'TO)
Genetically Modified Organisms (GMOs)

Mikpoopyavicpoi duTh Zwo

 Xippwva pe v Eupwmaikic O0onyiac 2001/18/EK yix T okOmpn omeAeubEPWON YEVETIKWC
TPOTIOTOINPEVWY OPYOVIOPWY OTo TIEPIBGAov 0 opiopoe MO eivan «opyaviopdg, exipoupévav Twv
avOpwmvVwV OVIWV, TOU OMOioOU TO YEVETIKO UMIKO &£xel TpomomoinOei kord TpOmo mou dev cupBaivel
(UOIOAOYIK( pE 1) 0GTEUEN 1)/ KXI TO PUOIOAOYIKO VOIOUVOUXOHG», amoTeAE] TO BAGIKO VOIKO TAGICIO YICK
v KaMiEpyeia Touc otnv EE.

*  Ta Fevenkd Tponmomompéva Tpd@ipa (MT) napaokeudlovrar and Fevenikd Tpomomoinpévoug Opyaviopolg
(I'TO : GMOs)

levemik& Tponomoinpévol opyaviopoi - A. A. Zapfpiong, EAINA’ EKNA



[w¢ TpoTTomoIEITal YEVETIKA VXX QUTO;

To QuUTG €Xouv TO TMAEOVEKMPG OTI TO KUTTOPG TOUG OvamTUGoovVTOl MOAU E0KOAX OE 1GTOKOXAMIEPYEIES, TIPAYHX TIOU JIEUKOAUVEI

1Id10iTEPX T TEIPAPOTX TNC YEVETIKIC pnXovikiiG. K&Oe QuTiké KUTTOpO o€ pio IoToKOANIEpYEIQ PMopET v avamTuyx0el o€ 0AGKANPO

@UTO oU Ba PEPE! TK XPAKTNPIOTIKG TNG YEVETIKIIC TPOTIONOINGNE TOU XPXIKOU KUTTRPOU.

Koré n d1ad1Kacio pETaQEPOVTAX,

a. ToYyovidio mou mpoodidel To emOUNNTO XaxpakTnPIoTIKG (gene of interest), BakTnpiakii¢ cuviiOwe mpoéAeuong,

b. yovidia mou puBpilouv mv ékppacn Tou mapamndvw yovidiou (promoter and terminator genes), Iikii¢, BaKMPIXKIAC 1} QUTIKIC
npoéAeuong,

c. Kkabwg ko éva yovidio-deiktng (marker or reporter gene) mou Bondder ot TauTomoinen Tou QUTIKOU KUTTAPOU TIOU EXEI

EMTUXWC Tpomomoin0ei SnAadl) «PETACKNUATIOTEI».

H sicaywyr} Tou yovidiou-deikm givou anmapaitnrn yiori pévo 1o 1-2% Twv KUTTGpwv peraoxnuorifovral EmmuXwe. AQou oAokAnpwosei
n diadikagia M Tpomomoinong Ta KiTrapa KaXAMEPYOUVTXI G€ Ve OpETIKO pégo dmou, Adyw TG mapoucicg Tou yovidiou deikm, Ta
KUTTOPX TTOU TO £XOUV EVOWHATMOE! EMBIdvouv I} ’AAG{ouV To XpWHK TOU PHEGOU EVM T N PHETOOXNHOTIOPEVX KUTTRPX TIEBaivouy 1)

dev emPpEPOUV XpwpamKi) aAAayi.

levemik& Tponomoinpévol opyaviopoi - A. A. Zapfpiong, EAIMA’ EKNA



0pYQVIGHO:

» n xprion Tou Baktnpiou Agrobacterium tumifaciens w¢
@opéa Tou DNA. To Paxmipio €xel ™ OuvKTOTNTO VO
EMPOAUVEI T QUTG PETOPEPOVTAC KOl EEVO YEVETIKO UAIKO
podi pe 1o OIKO OU TENIKK EVOWMOTWVOVTXI 0TO MoVISiwpx
Tou @utol. H péBodoc xpnolpomolEiTal Kupiwg o€
MAGTOQUAAG  QUTE OAAG  €XEI  EQPAPMOOTE Kol  OTOV
apapaooiTo Kai To pUl.

» BouPapdioyoc owparidiwv (Particle bombardment or
biolistics) émou 10 Tpoc eicaywyl DNA emkoAUnTETON PE
MIKPOGKOTIKG CWUOTIdIN XPUGOU KO EKTOEEUETNI OE QUTIKK
Kitrapa. H  péBodog xpnoipomoisital  Kupiwg o€
povokoTuAjdova PUTG 6TWE 0 XPaBAaiTog Kot To PUL.

Ko o1 300 péBodol dev eivan EMOPKWC OKPIPEIC WOTE Vi
cloox0ei  éva  yovidlo o€ ouykekpipévn O€on Tou
yovidioporog Autd pmopel vo  EMQEPEI  ONUPOAVTIKEG
avodiaTaEelg Tou Qumikol  yovidiwpatog 1} Ko TV
QMoCIWNNGN TNG EKPPAONG EVIOVEVWV YOVIdiwv pE Kiviuvo
VO EMNPEACGTOUV TO HOVOTIGTIC usmBoAlouou TOU uTOU Kol
Vo napaxeouv (xvsmeuunm evooyevi npmovnx M’ autd n
dixdikaoia sonvnq TOU  KOTOMnAX  YEVETIKG
Tpononoinuévou @uTol civou Oickodiki), emimovn Kau
XpovoBopa.

levenikG Tponomoinuévol opyaviopoi - A. A. Zappidng, EAITA’ EKNA

Agrobacterium method Particle gun method
Agrobacterium T p@asmid carrying . Particles coated
fumefadens \ desired genes ® .. .. % with DNA ODCOdlng

® ® " desired genes
Particle gun
Cocultivation of
Agrobacterium with
pgnt pieces Bombardment of
__—plant pieces with
particles
DNA transterred
to plant cells
Chromosomes with
integrated DNA
encoding desired genes

Cell multiplication (callus)

Nucleus

Shoot regeneration
followed by root
regeneration Plant with new trait




PV-GMGTD4
10511 bp

Balll 2058

-

]
- MON-15985.7
— Paligard 11" cotton

Nt barcxte or type above UML 4 swrme! Droweer & acomas eformetior on v LVO o fw Scastety Olesrg-Howse © SCE0 2012

Extent of insert coRl 7763

in Event 40-3-2

Hindll 155

Roundup Ready Soy
Hird 111 1355 bp 250 bp Hind 1
I E3ss [cTPa CP4 EPSPS nos|f

(b 1234-4700) (bp 1739-1480)

* IP0GOIOOUV BVTIOTHON OTK EvTop TI.X. Bt events
* BeATIWVOUV OIOTPOPIKES KOXI OPYAVOANTITIKES 1010TATWV
* Toipepmodilouv TNV EKPpaan GAAwvY yovidiwv

levemika Tpomomoinpévol opyaviapioi - A. A. ZapBidng, EAITA’ EKNA



eveTiki) Tpomomoinon Opyaviopwv - Tpo@ipwv 11 yevedc
2T0XO! OIKOVOHIKOI

= EukoAOTepn mapaywyn, KXKAGTEPN 0mAd00M
= OOnvOTEPN SINOIKXGIX VIO TOV TAPOYWYO
= AGENON TWV KEPOWV TWV ETAIPEIWV Mapoywync IT

 OuTK avOeKTIKG o€ (I{OVIOKTOVOX
o Qutd avOEKTIKG 0 Evopa
1980 : H spmopiki epappoyr} TNC TEXVOAOYIC TWV YEVETIKG Tpomomoinpévwy opyaviopmv Eekivd o 1980 dtav To AvaTomo AIKXOTIPI0
TV H.MN.A. gyyudron TV MPooTacio TwV SIKXIWPATWV IVEUHOTIKIG 1010KTN0I0G.

1996: Ta yevemKd TpomromoInpPEVa 1} S1ayoVISIGKR PUTHR YiVOVTa! EPTIOPIKI MPOYPOTIKOTNTX T0 1996. AuTd T UTR CUYKPOTOUV TV 11
YEVEX TPOTOMOINUEVWV OPYOVICH®V OTN Yewpyia. AuTij T OTIYPNR YEVETIKG Tpomomoinuévog opapooitoc, PapPaki Ko ooyia
KupiapX0oUv OTT) TOXYKOGHIX YEWPYIKI) Tapaywyr), EI31KK oTnv mapaywyr) Twv H.M.A.

levemik& Tponomoinpévol opyaviopoi - A. A. Zapfpiong, EAIMA’ EKNA



Yuvn0éarepol Tomol IO péxpi oTiypnc:

* KAAAMIOKI * BAMBAKI

levemik& Tponomoinpévol opyaviopoi - A. A. Zapfpiong, EAIMA’ EKNA



Meiwon Xprong XNHIK®V EVIOHOKTOVWV
KoAiTepeg 000€IEC

levetikd Tpomonmoinpévol opyaviopoi - A. A. Zappidng, EAIMA’ EKMA

Np6BAnpa:

Koaraotpo@r) KaAAIEPYEIDV OO EvIOpK

Adon:
Eicaywyr yovidiou Bt ot puTd.
Ta QuTa mapdyouv mpwTeivn e «evropokrovo» dpdon



v 2018: kaAigpynOnkav 191 ekaToppipIc EKTEPIX OE 26 XWPEC
v 1996: KaAMIEPYRONKOV 1.7 EKATOPPUPIC EKTAPIX

200

140

80

20

191.7

MILLION HECTARES

WWw.isaaa.org

MILLION HECTARES

1996 2001 2007 2013 2018
TOTAL BIOTECH CROP BIOTECH CROP AREA IN BIOTECH CROP AREA IN
AREA IN 2018 DEVELOPING COUNTRIES INDUSTRIAL COUNTRIES
ISAAA, 2018

54% DEVELOPING COUNTRIES AND 46% INDUSTRIAL COUNTRIES

levetikd Tpomonmoinpévol opyaviopoi - A. A. Zappidng, EAIMA’ EKMA



http://www.isaaa.org/

Canada
Not regulated, unless
trait identified as novel

Argentina, Chile,
Ecuador, Brazil,

Colombia, Paraguay,
Honduras, Guatemala
Case-by-case decisions

Switzerland
Case-by-case decision

4 2.5 ‘ all B Bangladesh

Norway

China

» Case-by-case
decision -
monitoring of
three
generations

Indonesia,

Kenya, Nigeria
Case-by-case
decisions

|

India, Philippines, Shaid
Japan, Australia :
Case-by-case

Uruguay

decisions

T 2

Genome edited crops without

foreign DNA (SDN1, SDN2)

are not regulated as GMO

. . Genome edited crops
Under consideration - are regulated as GMO

levemik& Tponomoinpévol opyaviopoi - A. A. Zapfpiong, EAIMA’ EKNA




BIOTECH SOYBEANS

FIRST COMMERCIAL PLANTING IN1996

9 5.9 MILLION HECTARES

TOTAL AREA IN 2018
AFPROVED FOR |MPORT IN

18 COUNTRIES

PLANTED BY FARMERS IN

9 COUNTRIES

Usa PARAGUAY  BOLIVIA
BRAZIL CANADA SOUTH AFRICA
URUGUAY CHILE

° 38 i Countries
ACCOONT FOR sox mmmwnn
USA it moma
BRAZIL &35

OF SUYDEANS IN THE WORLD

18%

OF SOYBEAN GLOSAL

For mare, download: bit.ly/2010Soybeans

TOP 5 BIOTECH CROPS IN THE WORLD

WWW.I SAAA.ORG
08 TEARA WO 1Y CLEMENT 4O o

BIOTECH MAIZE

FIRSY COMMERCIAL PLANTING IN19%s

58,9 roulieenon

APPROVED FOR IMPORT IN

15 COUNTRIES
PLANTED BY FARMERS IN
14 COUNTRIES
usa SOUTH AFRICA VIETMAM
BRAZW URLGUAY HONDURAS
ARGENTING PHLIPIMRES CHEE
SO PORTUGAL
PARAGUAY CoLomaLa
: APPROVED EVENTS IN
© 137 TiSnmmns

MAIZE EVENT = WEGINED 61 Aimoval 5 FROM
NIK603 28 COUNTRIES

30%

OF MAIZE GLOBAL
AREA OF 197.2 MILLION
HECTARES IN 2018

15 BlOTECH

For tnare, dawnioat bit.ly /201aMaLre

1SAAA (M Sgparal

BIOTECH COTTON

FIRST COMMERCLAL PLANTING IN 1996

24.9 MILLION HECTARES

TOTAL AREA IN 2018
APPROVED FOR IMPORT IN

8 COUNTRIES

PLANTED BY FARMERS IN
15 COUNTRIES

SUDIN
MEXICO
CoLosmin
COSTA RUCA
ESwanim

APPROVED EVENTS I
27 COUNTRIES

Q63

IN THE WORLD

. 7.5 AND MIR FAMILIES

' 14 NDIA KAVE ENVED
M) senesiTs oF PLANTING BT CoTTON
OF COTTON SLOSAL
AREA OF 32.9 MILLION
_—
15 81
For more, downioad: bit.ly /20mCottan

SOURCES: 15041 Rsef 54 (biLy/| shanirelse)

{5ty /Gaapge )

ASAAA Peckatk Mo 3 (eitly /PH0N0)
NOTE; i these 1SAMA resourtes, She Eoropean Unken (S « 26 countries) i counted &5 one {1) Coume

BIOTECH CANOLA

|
| FIRST COMMERCIAL PLANTING IN 1996
|
I

MILLION HECTARES
1 0.1 TOTAL AREA IN 2018
APPROVED FOR IMPORT IN
[ 10 COUNTRIES

| PLANTED BY FARMERS [N

| 4 COUNTRIES

CHILE

USA  CAMADA AUSTRALIA

S
°37 1sco|§"nmiui?sr |

BIOTECH CANOLA'S

O

7, © 6 @

BIOTECH ALFALFA

FIRST COMMERCIAL PLANTING IN 2006

i 1 .3 MILLION HECTARES

TOTAL AREA IN 2018

| APPROVED EVENTS IN
° 5 10 COUNTRIES

| canaDA PLANTED | USA PLANTED

| HARVXTRA™ RR®& HARVXTRA®

ADOPTION RATE IN CANADA ALFALFA ALFALFA
| CANADA mpmmmsroues | = f
HARVXTRA
| gostossomorcavs HERBICIDE TOLERANT | ALFALFA
WAS FIRST PLANTED IN 2016
[ CH“.E mwsumoucmu I ™ . il s
« CONTAINS LESS LIGNIN
l I * MCHER D)CESTHILITY
o' * OFFERS 165-20% YIZLD INCREASE
| 29% |
RATES IN THE US4
| OF CANGLAGLOBAL | A CANADA IS LIKEY 10 INCREASE AS MORE 140
W ST | e
' IS BICTECH | manscemEN.
| For more, download: bity/ 20108 aifs

' For more, downfand: hitly /20t9Canals

‘ wwn s mron Uass o/




GLOBAL STATUS OF COMMERCIALIZED BIOTECH/GM CROPS IN 2018

BIOTECH SOYBEANS

Biotech Crops Planted in 2018

MAJOR BIOTECH CROPS
CANOLA °T”V§R5 @ 50% OF BIOTECH CROP AREA

BIOTECH SUGARCANE gg
PLANTED IN INDONESIA C:%%

FOR THE FIRST TIME

S ' SOYBEANS

OTHER BIOTECH CROPS GROWN IN 2018:

TVélL e e

% OF TOTAL BIOTECH CROP AREA SUGAR BEETS ALFALFA PAPAYA SQUASH EGGPLANT POTATOES APPLES

www.isaaa.org #ISAAAReport2013

o #GMCrops2018

ﬁe @ isaaa.org @isaaa_org isaaa_org @ isaaavideos
\- y




Contributions of Biotech Crops to Food Security, Sustainability,
and Climate Change Solutions

According to PG Economics, biotech crops contributed to food
security, sustainability, and climate change solutions by:

1. Increasing crop productivity by $261.3 billion, equivalent to an
average increase in income of $112/hectare;

2. Conserving biodiversity by saving 183 million hectares of land
due to the productivity of biotech crops;

3. Providing a better environment by saving 748.6 million kg. a.i. of
pesticides from being released into the environment;

4. Reducing CO, emissions by 39 billion kg, equivalent to taking 25.9
million cars off the road for one year; and

5. Helping alleviate poverty by uplifting the economic situation of
more than 17 million small farmers, and their families
totaling >65 million people, who are some of the poorest people
in the world.



TATENETIKATPONOMOIHMENA TPO®IMA ENANTI TON
MAPAAOZIAKQN TPOOIMON

v 01 KomavoAwTEC YEVIKK OEWwpolv TX MAPad00IOKE TPOPIPHX OGP,

v Imv nepimwon Twv MT o1 mAsioyn@ia Twv GPPOdiwV €OVIKOV OpXwv Oswpoiv
avayKaiec TIC EI8IKEC aEloAoyriaElc,

v" ‘Exouv OgomoTei €101KQ ouamipora o€loAdynone Twv T opyoviop®mv Kol TPOPiwv O
oX£0n PE TNV UYEIx TOU avOpWIoU Kol To mEPIB&ANOY,

v" ‘Opoia a€I0Adynon dgv omouTemal yio T MapadooIaKX TpOPIPK TIPIV Byouv otV ayopd.

levemik& Tponomoinpévol opyaviopoi - A. A. Zapfpiong, EAIMA’ EKNA



O®EAH KAI KINAYNOI AIO THN ANANTY=H KAI XPHZH TON ITO

O®EAH

e EAaTTWON TNC XPONC XNUIKWV EVIOPHOKTOVWVY KOl {I{AVIOKTOVWV

e AU&non e amddoonc Ko TNE avOEKTIKOTNTOC TWV KXANIEPYEIWV GE KKPXIEC OUVONKEC
* MNoapaywyn TPOPinwv e auénpévn d1TPOPIKN O&in Kal VEEC 1010TNTEC

* M.X. QUENON MEPIEKTIKOTNTHC TOU G101 POU 0TO PUTI, MaAPAYWYI PUTIKWV EPPOAInV

KINAYNOI
* MlepiBardovTikoi oTo oTGdI0 TNC KaAiEpyeiag Twv ITO
e Kivouvol uyeioie KOT& TV KoTavaAwon Twv mpoioviwy Twv IO amd To
(wa Ko Tov GvOpwITo

levemik& Tponomoinpévol opyaviopoi - A. A. Zapfpiong, EAIMA’ EKNA



YevapIa Kvouvwy yia v Yveia rou AvBpwmou
H oraoikaoia aérodoynonc m¢ aopdisiac rwv [T TpoQiliwy yia TV UyEia JIEPEUVA

1. Aueoec emnmwoeic yia my vyeia (roéinormray/ toxicity),

2. MBavomra mporAnon¢ aMepyiniic avriopaonc (allergenicity)

3. E10IKd ouoTatikd dmomnra w¢ mpoc¢ OIATPOPIKEG KA TOEIKEC 1010TNTEC
4. Tnv ora@epomra Tou yovidiou mou eroayerar

5. J1ampoQIKEC EMIMTWOEIC OXETI(OUEVES LIE TI) YEVETIKI] TPOMOITOINON

6. Omoiadijirore avemBUunT EMMTWOT) IOV 64 LIITOPOUOE VA POKUWEI aTTo TV EVBEOT) Tou yovidiou
Mera amo molvemi xpijon/Bpdon twv [TT OIebviig, o1 UEAETEG paiveTal va goTid{ovial oTnV

mBavornra mporinons alepyikiic avriopaong (allergenicity) Kai oy opI{ovIIa LETAPOPd yovidiou

(gene transfer)

levenik& Tpomonoinpévol opyaviopoi - A. A. Zappidng, EAINA’ EKNA



MBavoi Kivduvol yia 1o MepiB&Aiov

H diadikaoia a&10AGYNoNG mEPIAGHBAEVE! AIOTIUNGT TWV XAPXKMPIOTIKWY Tou ITO Kai ¢ eNiMTworig Tou
K0OmC Kol ¢ oTadepOTAC TOU 0TO MEPIBAANOV, O CUVOUNOHO PE TX OIKOAOYIK® XOPOKTT)PIOTIKX TOU
mePIBAANOVTOC OTIOU XVOMTUCGETA 1) OINOTIEIPETXI TO PUTO.

01 muxéc mc mepiBaovtikiic aopaAeine Twv MO moikiAouv avaAoyar PE TIC TOMIKEC KAIPOTIKEG
ouvOnKee Kail TpEXouaec PEAETEC EoTIG{OUV:

1. ot duvarotnTa Tou ITO va empoAdvel mAnBucpouc Gypiou TOMOU

2. OTNV EVOEXOHEVN PEIWOT) EMWPEADV EVIOPWV GE GUVOUNOHO PE TNV EMXYWYT] AVOEKTIKWV EVIOPWV (
augnuévn Xprion XnUIKGV 6T Yewpyia )

3. omnv gvogXOpEVN dNHIOUPYIG VEWV PUTIKWV TXOOYOVWY

4. oTnv EUXIGONCIX OPYAVICHWYV TTOU JEV EiVal OTOXOI TOU TPOIOVTOC TOU d10yovidiou

5. ot peiwon TC MPAKTIKAC TC eVOAAaYC KXAAIEPYEIWV

6. ot peiwon ¢ BIOMOIKIAGTNTHC

levemik& Tponomoinpévol opyaviopoi - A. A. Zapfpiong, EAIMA’ EKNA



TATENETIKA TPOIOMOIHMENA TPO®IMA (ZQOTPO®EZ) 2THN
EYPQMNAIKH ENQZH

Mo n Evponaiki KoIvi y@pn mapopével EMQUAGKTIKI :

v H diarpopr mapapével moAd suaiodnTo OEpa €191K& yia Touc Eupwmnaiouc

v H véa Texvoloyia “smPBAONKE” MOAU ypryop«

v' Ta mpwTa B1oTEXVOAOYIKG TIPOIOVTX EV EXOUV 0PATE OPEAN YIX TOV KATOVOAWTH

v Aev umipEe EyKaipa EMAPKIC Vopoodeaia

v Avenopkic evnuépwan ( POAOC TNC EMOTNPOVIKIAC KOIVOTNTOC)

v ZuvaioOnpariki avriAnwn Tou Kivauvou (risk) amé To KoIvo : UEPEKTIPNGN TOU KIVOUVOU
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H NOMOOEXIA THZ EE

H Eupwnaiki Evwon éxel Oeonioel Eva mAiolo MoTe vax S1aopaAIoTE] 1) GvATITUEN TN GUYXPOVNG
BiotexvoAoyiag, £101kOTEPX TWV [TO, 0€ AOPAAEIC CUVOKEC

(http://ec.europa.eu/food/plant/gmo/index_en.htm)

To mAxiolo amookorei :
* TN TIPOOTOOIX TNC UYEINC TOU AvOpWITOU Kol TwV {wwV KXOWC Kol TOu TIEPIBGAAOVTOC

* 0€ EVOPHOVIOPEVEC, KIMOTEAEGPOTIKES, OIOPAVEIC OIOIKXGIEC VIO TNV 6EIOAGYNGN TOU KIVOUVOU Kol ThV
Eykpion ITO

* 0T 01060 G&AIGN TNC oapouc emonpavonc Twv IO mou KukAopopouv oTnV ayop&
* oTn O10i0paAion TNC IxvnAaoiuotnToc Twv MO mou KukAopopodv 6TV ayop&

01 8epéhiol AiBo1 ¢ vopoBeaioc yia T ITO :
Directive 2001/18/EC yia Tnv ameAeu0€pwon Twv MO oto mepIBaAAov
Regulation (EC) 1829/2003 yio T&t YEVETIKG TPOTIOTOINUEVE TPOPIPO KO TIC {WOTPOPEC

Directive (EU) 2015/412 tpomnomnoinon Te Directive 2001/18/EC o€ oxéon pe T dUVATOTTR TWV K- VO
neplopi(ouv 1 va omatyopelouv TV KKAIEPYEIa Twv ITO oTnv eMKPATEIR TOUC

Regulation (EC) 1830/2003 mou apop& TV IXVNAGGILOTNTX Ko TNV Emapoven MO kaxbwe Ko TpoPipwv
Kol {wOoTPOPWV TToU mapd&yovral omd MO

Directive 2009/41/EC nou a@opd TV epiopiopévn xprion (contained use) yeveTiKa TpomomoInuévVwy
HIKPOOPYOVIGH WV

levemik& Tponomoinpévol opyaviopoi - A. A. Zapfpiong, EAIMA’ EKNA


http://ec.europa.eu/food/plant/gmo/index_en.htm
http://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:32001L0018
http://eur-lex.europa.eu/legal-content/EN/ALL/?uri=CELEX:32003R1829
http://eur-lex.europa.eu/legal-content/EN/TXT/?uri=OJ:JOL_2015_068_R_0001
http://europa.eu/legislation_summaries/consumers/product_labelling_and_packaging/l21170_en.htm
http://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:32009L0041

‘Eykpion Twv ITO

O1 cuTOUVTEC KOTAOETOUV PAKEAO PIE MEIPAPOTIKG dEJOpPEVL KOl HEAETN ai&l0AOYNoNG Tou Kivdivou (risk assessment).

01 &deiec/ eykpioeic 10xUouv o€ 6An Tnv emkpdreia m¢ EE yix
* KaAi€pyeia
 EymopeupaTonoinan OKEUKOPGTWY TPOPIpwV 1} {woTPOPWV

[lapdocyua: n d10OIKOOIK yi 0i0€1000TNGN 0TN 2" mepimTwon unayopeleTal amd Tov Kavoviouo (EC) No 1829/2003
Ko mpénel vo mAnpoi Tic amaitiogic Tou Commission Implementing Regulation (EU) 503/2013. H aitnon kai o
PAGKENOC KATOTIOEVTAI OTNV GPPOOIN KPOTIKA 0PXI Kl TPEMEI VO EPIAGUBAVET:

* OTOX0 KOl TEDI0 EQPUPUOYAC

* 3QOPEV, PEAETEC KO AVEAUCT) TWV TTOTEAEGATWV
* 0X£010 mapakoAoUOnoNC

* TPOTOON EMOAPOVONG

* n€60J0 avixveuonc

* EVOEIEN VIO EPMIOTEUTIKEC TTANPOPOPIES

H app6dio apXii EVNPEPWVEI YIG TV aTT0d0X1 TOU POKEAOU EVTOC 14 nuUEPWV Kol MPowdEei TNV &iTnen 0TV appodIn
eupwnaikn apx European Food Safety Agency (EFSA) yio guvolikn a&loAdynan Tou KIvaivou.
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http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2013:157:0001:0048:EN:PDF
http://www.efsa.europa.eu/en/panels/gmo.htm

Aiodikooia AioAdynong atoé Tnv EFSA

» AZioAdynon Tou Kivdivou H EFSA a€lohoyei Touc evdexopevouc Kivdivouc yia To epiBGAAov, v avOpwmivn
uyeia Ko TNV axopdAeix Twv {wwv oty EE evide 6 pnvav amd myv napoAafi e afmonc, £kdidel o pIx
gmotnpoviki) gioiiynon oxemk& oto EFSA Journal. H diodikaoia popei va moporadei eav n EFSA mpénel va
(nmoel emmpoadeTx oToIxeia Ko dicukpivijoeic. H EFSA umoBdMer Tnv amown T otnv Eupwmaiki} Emmpomi
Kou T Kpdern-MéAn eva n Gmown avaptérai aTov IetéTono me Eupwmaikiic EmTpomic ®oTe To Eupl KOIVO v
pmopel v kara@£ ol Tnv amowr) Tou evroc 30 nuepwv (Public consultation)

» Tehikiy anogaon evrog Tpiwv pnvwv n Emmpomq ogeidel va mpoteivel myv amodoxri 1} anéppiyn Tou
amjporoc. O1 adeiodotioeic /eykpioeic 1oxdouv yix 10 £€m 1o moAd. O1 EBvikoi Eknpocwnol Twv 27 K-p otV
Standing Committee on Plants, Animals, Food and Feed eykpivouv pe oxemki mciopn@ia v mpoToon me
EmTpomic.

YrioBoAj ®okéAou EONIKOX
, OOPEAX

NapatnpAoEIg

Anpoaiomoinon ]
PWTNOEIC

Oakelog + Epwtioeig

S|
—_

EFSA

EYPQIAIKH
ENITPOMNH

AZioAoynon
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IxvnAaoipomTa Kou Emorjpavon

IxvnAacipomTx (traceability)

1. Emmpémer mv ixvnAdmon Twv ITO koi Twv mpoiovrwv mou nepiéXouv IT ouoTOTIKG 08 OAX TX OTGOIX TNC
oAuGid0iC TPOPOS00InG

2. Ka@iota duvar TV emorjuavon OAwv Twv TTO Ko TWV OKEUGOPATWV TPOPIPWV Kol {WOTPOPWV TOU
nepigxouv IT ouoTamKd

3. Emmpénel ) ouvexri mepakoAoGOnon Twv mMOKVWV EMMTOOEWV OTNV UYEIX KoI TO mEPIBAAAOV MOTE VXX
amooupBolv MPoiovVTa EGv UTO KPIOET avOyKaio

Emonpoven (GM Labelling)
1. Emmpénel oToug KomavolwTég va eMIAEE0UV eAEUOEP X Kail UTETOUV

2. XMV MEPIMTWON MPOCUCKEUNOPEVWV TIPOIOVIWY, 0 KOTGAOYOC TWV OUCTOTIKWV Ox TPEmel va avogpEPE!
" genetically modified" or " produced from genetically modified [name of the organismj«

3. T« pn ouokeuoopéva mPoiovTa o) n diaTdmwon mpémel va eivai opo) MANGIov Tou TPoiovTog (T.X. OTO
PAPI TOU KOTOOTHHOTOC)

Autéc o1 amaITACEIC 0E O,TI GPOPG TNV EMORAvVON dev EPpapuolovial € POIOVTH T TPOPiNwV Kai {(woTPOPWV
oe avohoyia 0.9 % Twv GUOTATIKWV.
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> H E.E. €xe1 Oeomioel TRV quoTnpOTEPN VOPOOEGIO GTOV KOGMO VIO TOK
VEVETIK& TPOTOMOINPEVY TPOPIPG e Baon TNV «ApXn TC MPOoPUAGENC»
(The precautionary principle)

» OAax 1o [T Tpo@Ipa Kot {woTpopEC mou KukAopopouv otnv EE npéner va
emonuaivovral (Kar@@Al emonpoavonc 0,9%) Koi vo IXvnAaToGvTal

» X supwno(l'Kr'] KAipOKa, OiveTal 1010ITEPN EPPAON OTNV QVATTUEN EIOIKWV
ouoTnuava VIO TV O(F,lo)\oynon TWV meavwv KIVOUVWV YIX TO nsplﬁaMov
Kol TNV UV£I0( oAG Ko pe@ddwv omxvsuonq Ko nooonKonomonq TOU
vt:vsnKou UNKOU 1| TNC MPWTEIVIIC TIOU TPOEPXETON OMO YEVETIKN
TPOTIOMOINoN
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TAYTOMNOIHZH GMO

o [lowroxoMa Aeryuaroinyiac
o KaraMnpla moromomuéva vlika avapopd¢ (CRM)

m—) 5% coyiGAcupo

20vOetn {woTpoPi
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100% oupBarTiki ooy

ox1 ofjpovon

99,5 % cuppamki ooyl
0,5% eykekpipévo event

ox1 orjpavon




M£B0do1 avixveuonc

Mé60d01 avaAuonc mou Booilovrail OTIC TPWTEIVEC,

dnAad otV Xprion avTicwpGTwY (OPI0 avixveuonc Tpomoinpévne mpwreivne ~1%)
ELISA: Taxeia avaAuon peyGAou op1Opol dEIYUATWV JE XXUNAG KOOTOC KOl

OXETIKG uYnAn euciodnoio

M£Bodoi1 avaAuonc pe Baon 1o DNA,

QViXVEUOT) KOl TTOGOTIKOC TIP0o0d1opiopoc Twv aAnAouxiwv Tou DNA mou €xouv ioax0¢i aTov
0PYOVIOHO 0TO MAKIOI0 TNC YEVETIKAC Tpomomoinone (cAAnAouxio umroKivnTrj, OOMIKO yovidio,
oAnAouxia TEPUATIGHOU)

Alucidwty ovridpoon moAupepdone (PCR): o1 mAéov cuaiobnreg, omopaitnTeg
npoimoB&aeic n TEAEIO yvwan TNC dOpNC TOU TPOC aviXVEUon EEVOU YovIOiou KO 1) IKAVOTNTO
amopovwaonc onuavrikic moootnTac DNA omd To d€iypoTox
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DNA pure?
(control PCR reaction e.g. amplification
of lectin for soya, invertase for maize)

Repurification of
DNA v

General GMO-screening
(Specific PCR reactign : 35S promoter, NOS terminator)

No GMO detectable GMO detectable

End of screening GMO-Quantification

(quantitative 35S —Method REAL-TIME PCR)

GMO-Identification
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Legal status

Urra . . - . . - . - +
Authorlzed - - - - - N . -
Topas 19/2 Ur-authorized . - - - = < - .
MS1, REL, RF2 Ur-authoriced - . = + + . + . - z
MsB, RF3 Authorized . - . . - . + . P X
OXY235 o . . . . . . . . s =
Catton 281.24-236 Unyautharized : . = x v . . - F . -
3006-210-23 Un-authorized - - s - 2 . . z 5 £
GHBE14 Ur-authorized 2 - - - - B = z < B
u2s Authorized + - . - . . + - . -
MONS531 Authorized - - . - . . - . - .
MON1445 Authoriced . . . - . - . . + -
MON15385 Authorized + - + - - - + - + -
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Linseed Max P67 - - . - - - + = = =
| Maies/com A Authoriced . - - - - . . - - .
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MONB1D Authorized . . - . a a = 3 A -
MONBEI Authorlzed . - - - . - + . - -
MONS?260 -author . . . . . . + . . >
MONBBO17 . . . . . + i . &
MONB3034 . 5 - . - . . . .
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L] . - - - - - + - - Py
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MONB7769 Ur-authorized - - = - = - = N < b
MONBI788 Authorlzed - . = = - 2 z . . B
[Sugarbeet G877 Un-authorized . v - . p » » . . e
W71 Authorized - + - - - - - + + >
T120-7 Jr-suthorizes + - - - . + - - - +
Tomoto WIN Ur-suthorized = = : - . : e : : S
13854 (Endless summer)  Urvauthorized + . - = . . + B . .
5345 ! . - + - . - + - - -
R338 Un-authorized . . - - - - . . - s
CON-89564-2 [FlvrSinr)  Un-aiuthorieed . - - - + - - B - -
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Detecting un-authorized genetically modified organisms (GMOs) and derived materials

Biotechnology Advances, Volume 30, Issue 6, 2012, 1318-1335
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Promoter

e

Trait gene

1-‘errninator

The transformation

process = inserting

Recipient genome

a genetic construct
in a recipient genome

Construct inserted in recipient genome 2
| — — Speciesftaxon specific
r—t 1 } (any chromosome)

g === | e — .
1 § 1  § 1 Element specific
| S ] S | SRE—
f 1 1 1 Construct specific
| S — | S—
) r—— | | | -
1 4 4 1 Event specific
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* gTIOPOI OTMOPAC (00yInC, KXAapmoKioU, B&upakoc, TEUTAOU, EAXIOKPAPPNC)

*GAcupa (GOYIGAEUPO, KOAXUTIOKGAEUPO)

* AeK10ivne ooyiog

* QpUAOU KaAGUTTOKI00

* VIPGOEC KOAXUTTOKIOU

* MPWTEC UAEC TPOPILWV

* EMEEEPYNOHEVT TPOPIP (TT.X. TTAYWTK, PTIOKOTN, PPUYAVIEC, KPOUKOGY)
* GAOVTIKG

* IXOuoTpoPEC/{woTPOPES
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TA TENETIKATPOMOMNOIHMENA TPO®IMA 2TO MEAAON

New Genomic Techniques (NGTSs),

https://www.youtube.com/watch?v=5Y|k9-zAeyE

https://www.youtube.com/watch?v=MnYppmstxls
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https://www.youtube.com/watch?v=5Ylk9-zAeyE
https://www.youtube.com/watch?v=MnYppmstxIs

New Genomic Techniques (NGTSs),

GM plants that have been authorized in recent years and examples of GM plants that are ready for commercial applications

Apple Does not go brown
Resistance to apple scab
Resistance to eggplant fruit and shoot borer

Banana Resistance to fungi and bacteria

Fortified with zinc, iron,
vitamin A

Cassava (manioc)

Bean Virus resistance

Millet (sorghum) Fortified with iron and zinc

Potato Lower acrylamide levels

Resistance to potato late blight

Lucerne (alfalfa) Lower lignin levels, better feed quality

Maize Drought tolerance

Rice Fortified with provitamin A
Fortified with zinc and iron

Soybeans Modified fatty acid composition

Citrus fruits Resistance to citrus greening

Drought tolerance

Wheat, maize, soybean, sugar cane Drought tolerance

Sugar cane

levemik& Tponomoinpévol opyaviopoi - A. A. Zapfpiong, EAINA’ EKNA

Authorized 2015
Field trials since 2012

Cultivation trial in Bangladesh since 2014

Field trials in Uganda

Field trials in Kenya and Nigeria

Authorized 2011

Field trials in Burkina Faso, Kenya, Nigeria

Authorized 2014

Field trials since 2009

Authorized 2014

Authorized 2013

Field trials in the Philippines, close to
commercialization

Close to commercialization in Bangladesh

Authorized 2009 and 2011
Field trials since 2009
Authorized 2013

Field trials in Argentina

USA
Europe (ETH Zurich)

India, Bangladesh

Africa (National Banana Research Program)

Africa (Biocassava Plus Program)

Brazil

Africa (Africa Biofortified Sorghum)

USA

Europe (Wageningen University)

USA

USA

Europe, Asia (Golden Rice)

Harvest Plus Program

USA, Canada
USA
Indonesia

Argentina, USA
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— EU proposal for new genetic techniques (NGTS)

| I I

I l I I

-

b

NGT
Category |

<

y

a

T
NGT
Category?2

/

GMO

N

Equivalence to
conventional plants

Non equivalence with
conventional plants

Transgenic plants

(no more than 20 (more than 20
~ || genetic modifcations) genetic modifcations) || |
R Norisk Adaptedrisk 2 Full risk
assessment assessment assessment

‘ % #oodu%foldek'



%O
PROPOSAL STRUCTURE FROM THEEC =

CIOPORA

CATEGORY 1 NGT PLANTS CATEGORY 2 NGT PLANTS

Verification procedure Authorization procedure

e Adapted risk assessment to
Risk assessment will not be address diverse risk profiles
required and detection challenges.

Traceability will not be ¢ Traceability would be

required maintained as the baseline for
GMOs

Labeling will be restricted for

certain cases Differentiated labeling to
promote sustainability

Transparency registry (public

database through seed e Transparency registry (public

labeling/information in PRM database through seed

catalogs) labeling/information in PRM
catalogs)




2YMIIEPAZMATA - IPOBAHMATIZMOI

Ta rsvsnKa Tpononomusva TPOQIUG PUTIKAC nposAsuonq UQIOTOVTOI TOUG nsplooorspouq eAéyxoug
omo K&Oe GAo €idoC Tp0(|)I|JOU otnv EE. H oxemki Eupwnoiki vopoOeaia gival n auotnpotepn oTov
KOOPO Kou BaoileTan oty «apxn TNG TPOANYNG»

Meta amé Touhaxiotov 25¢mi euteipia xprong Twv MO 1% Teveag, kupiwg oTig HIA, dev Exouv
TTapouaiaaTei TpofAfuaTa yia Tn dnudaia uyeia.

MpofAnua BromoIKINGTNTOC Eivail TTOAU pEYRAUTEPO.

01 péBodol yia avixveuon GMO peahioTiKEC Ko a&16moTeC. AKoAouBoUv TV avamTuEn Kai T dnuioupyia
véwv event.

Néec Fovidiwpomkég Texvikée: Mia véax mpokAnon yia Tnv Eupwmaiki Evwon

Empépowon: mpénel va KepANOEi n epmoToolivn Twv UpwIKiwv MOAITOV OTIC OMOIEC MOPAOEIC YK
EYKPIOEIC 1| PN TWV VEWV IPOTIOVTWV.
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