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| Te tiu:u/évuc rro:

"MNeve m;;@n(omlnuévoc Opyavioyég
Mopiakn OikoAoyia Kai ((TO).«fVay o opvaviouss (ikpdpio,
MeveTikG TpoTroTTOINUEVOI QuTo 11 LUk) oTov omoio To YeveTIRG
, VAIKO TedmemoINOnKe pe Tpowo mwou dev
Opyaviopoi ouvppaiverf@uoioAoyika pe diaoTabpwon
(GMOs) Kd’i/ﬁ'!TpUGIKC') avaouvduaghio
ﬁ’ lin.

J E\%’-zj! : I . A

Eupic opiopég: waBe i waviopog, putd i {wo wou avanTiooeTal péow
SiaoTalpwong Kal ewiAoyAg

Aiyn loTopia ! , . .
+ Au€avopevn ZnRTnon yia TpoYipa and Tn
dekacTia Jpu 50
E. coli K12 (1970). No disasters S erten RS

attributed to cloning experiments. §e«uep&on:u<z
1986: the first field trial of a GM plant. ; ’

seow somel Looams

1987-1990: 90 applications for field TeiEgsia rallicayTiguy

trials. - Au€avopevn POmavon g

1991: 170 applications for field trials. TTepipairovrog '

1998: 15000 field applications done. * Avantuin ™ne leveTikiENEIEH

microbes, plants and animals + Auvnrikn @aravinon ora mpoPhnpara’ Tou
wAavATn TR

‘Edwoe AUoei¢ Kai

« KaAAigpyeieg: . o 1 -
- BeAtiwpévn yelon Kai woI6TNTN : ' ioTAon. (oc laoBéveiec)
- Meiwyévog Xpovos wpipavonc o _-. ,'auTllgéTnTa Kai

- Aufnuévn BpenTikn afia, xKapropopia Kai
avOexTikOTATA

- BeATiwpévn avrioraon gilis
Zifavia Kar Evropa

- Néa wpoiovra kai peyean
TEXVIKWY
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- TTepipaiiov:

- «BIAIka» {ITaviokTova Kal EVTOHOKTOVA

- Oikovopia xwuarog, VEPOU Kal EVEPYEIAC

- KaAUtepn diaxeipion Quoikwy
auoppluu&‘rwv‘

-(N; \ ’,
R

“GAQWaAEla: - B .
¥ - DuvnTikég emimyioeig oV, tﬁ%hum 3 e "EUﬂGTWWWlG
vyeia: . 4 - e (wplapxia oTnv maykéoyia wapaywyn
., AMepyiee, Brunoupyia HvOEKThe TATAS OT _Spoipdy, Aiywy al o

fl'u"rlnlh'l'lllll' we Ahhker mnuniaTes ; ~ 3 = ] = r
el i -A 0¢ Pabucg.c&apTnong. Twy.
ava crouavu& xulﬂluv r.hré TIg™

v - 10 OINHEVE £C
. Kata Aaeoq uaTatpopa Qomﬁlwv ueou.l Broynx L~ xwp <, g
o avanapawwng, avvuurreg o’uvencle %: | = Bi'o'rrelpa'ram enunakfeuan tpuclm.!.w ‘
, - -ahoug opyavigpolg(mx Baxrreia gsmpﬁuc TOPWV TWV QVATTUCTOUEVWY XWPUWV amd
- ﬂeploplouog Tng blo-rrdmlko‘n;mg p. \.' ; THCQNEREDHEVES

]

Kivduvor e€aitiac Twv . T.0O.

- MetapoAn Twy, tpuokdniﬁrq&namwv pEow

avauéne yov iwv peTall Twv s1dwv
- AvTippihao avalwaon (wmwv
yov wv peow t]iurmwv OpYavIoHWV Kai
pa
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v6| e€aitiac Twv I'.T.0O.

AypoprorexvoAoyisg kai
PeAtiwon QuTwV
- TloiéTnTa Kan

wogdTNTA OE
jy e XapnAd
“‘g{f YU KéoTog
[ BeATiwpéveg
| (Bektiwan ) [ : ﬁomt.\izc mio
: Fpfiyopa
i
,. Néoi
m XapakThpee
kal Ayopég

White £1 maize, South
Akica

Hourmp Keady
Argeriting

AAXANIKA
Touara, Tlarara,
MeatZava, MapoUAl,
Zéhivo, Kouvounidi,
Adxavo, ZaxapdTeuto,
Kapéto, Ayyolpi,
F\ukonardra,
Cassa

Mnho, Bpaoura, Kapidi,
TTemovi, Papaya, ZvaplUAl

Zirapi, POTI,

c 4 BPNIIMA EAAIA
Kahapmoki, ZikaAn

Zivami,
EAaioxpaupn,
Canola,

HaiavBog

OZTIPTA
Zoyia, Apakdg,
MmiZém

ZuvoAikn Emipaveia BioTexvoAoyikwy
Butwyv (Eratoppipia Exrapia 1996-2005)

1004 s Total

={}= Industrial Countries

B 21 Biotech Crop Countries
1 =y Developing Countries

o

%,

1996 1097 1998 1999 2000 2001 2002 2003 2004 2008

Inerease of 11%, 8.0 million hectares or 22 million acres between 2004 and 2005.

Source: Clive James, 2005
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ZuvoAikn Ewmipaveia BioTexvoAoyikwv SEutwy _
(Exaropppia Extépia 1996-2006): avé puté Kupiapxa Biotech Zura, 2005
0 _ S. No. |Crop MHa | %Biotech
50 :D:::"I::"' v 1 |Herbicide tolerant soybean | 54.4 60
~t== Cotton ,/ 2 Bt maize 11.3 13
. S tanol i 3 Bt/herbicide tolerant maize 6.5 7
30 ' 4 Bt cotton 4.9 [}
- 5 Herbicide tolerant Canola 4.6 [}
6 Bt/herbicide tolerant cotton 3.6 4
10 7 Herbicide tolerant maize 3.4 4
4 8 Herbicide tolerant cotton 1.3 2
1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 Total 90.0 100%
Source: Clive James, 2005

ZuvoAikh afia Tng Biotech ayopdg Sutuv, H Mé:;ay ¢ Meverikng
2005 TpondRoinone Twv Sutwv

Year Value (Million $US) A .
1996 115 1. Z‘UM I.IJI"! Tou mpoiovroc Kai Texvikn
1997 842 EWiTEULIHOY
1998 1973 E 7
1999 2703 2. EmiAoyh Tou Fovidiov
2000 2734 ¢’ _/ 4
2001 3235 3. Ixediaoudc-Tpowomoinon Tou yovidiou
2002 3656 w7l A
2003 4152 4.Ms‘raoxnuuﬁopég yovidiov oTo_@uTo
2004 4663 AR < LA AN LY
2005 5248 B, Ama‘rat‘:pu}m oU HE PUTE UYNRARC
Total 29321 aﬂéaocmq

EwiAoyn emiBupuntol xapaxrtnpa -
Fowvidiov

KAwvowoinon tou yovidiou

Bacillus thuringiensis
.
~—

.
Delta endotoxin crystal
. :j
™
\ Bt ge:\

ori

( Ti plasmid
K
. Tigenes
i

"
e
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Kriowo diayovidiov / Metatpomiy yovidiou

ON/OFF Switch Makes Protein stop sign

PROMOTER INTRON CODING SEQUEMNCE poly A signal

Plant Transgene

Plant Selectable
Marker Gene

Plasmid DNA
Construct

bacterial genes Pl
~antibiotic marker

‘replication origin —*

['eveTikog

Baouceg apxég
HETAOXTHATIOUOV
~ EVKAXQUWTIKWV KUTTAXQWV

Nucleus
Leaf cell

Celis selected on medium l

Fusion gene inserted into Ti containing glyphosate

Recombinant plasmid l

inserted into Agrobacterium \
Glyphosate-resistant

plant
erium inserts Ti
plasmid into plant cell chromosome

* Evowpadtworn eEwyevovg DNA o1n)
YOLETIKT] OELQ& OQYAVIOUWV

* Anuoveyia otaBeQrc aAAayr|g Tov

darvoTvTov

— Anpuovoyiac GMOs

— ATIVTIOELC O€ EQWTIATA YLA:
® 1 GLOLOAOY KT dPAOT) TOL evowpaTwévov DNA
® 1) YEVETIKY) QA0 TOL evowHatwpévov DNA

ToToinon katl kKAwvomnoinor yovidiwv
— in vivo afloAGYN o in vitro peTaAA&Eewv

Metapoa yovidiwy pe
nAextgodidtonon.




MartBi6TToUAOG - AIdAEn 4

Awxpoloven pe yonon
MTTOOWUETOY.

KOTTOPO

o.'.mi a4 T Mropie,

BAocTie

Eurropead MAoouaTed
Tolyspg

Teuouaubs Tu guriKiy
Ty O piKpd TisuaTa

Endiaon ae

., ki nou
negniye wuTT-

¢ predon, odxyapa
wan ket

aymberinn =
e ey =
. . . i . . '
AVM'YSVVT[G‘Vl PLTWY ATTO AVO(YEVV‘VlO"f] QULTWY ATTO

TQWTOTARGTEG. TQWTOTTARGTEG.
" Dgarrmed b
oy ]
e NOpnA ovpd-
Ta unoAziupaTa Tav f
CUTTOMKGY TR
vy eobiveny

HrTogopd o gl
T and nepingg
TREK, o]
Rpwronkéamme
XbpTvG GikTpa e
ot R i e
par i
wiee oc dyop =3

Aveyervptve
e

O I ‘Apeon petapoos DNA
T, SR G QLTI HDTTULQO e
:‘;v:;:‘,#:'ﬂ:m!:;‘:m‘:‘::w BopPugbiopo
frﬂ- M%QOGPuQLSILY.
W

XpNon uKkov eopEmv
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Xo1o1 evog QeTQOI0D
pogén Yo T oTade] ot

Khwvonolnon ey yowdloy ANCubKpuvan and To md yovi-

;:22‘,“::::;:“';““ Shopa pn anapoiTrTwy yovsshoy IMMQOTTQ('JOSG}H]
el Expoaoy evog s€wyevoig
@ y Y yoviSiov
nomwn_n‘\
KUTTOpY .
SEpOY RoU Khwvoneinan ot
exppdlovy perpaind gopdo Tou
™ NpUTEivg ensbupnrod yovsSiou
miokruasias b yeké

Ta kinTopa exppddouy T npETEveg

e, OUTKELOTICS K01 T RMA Nou NOPAYETO!
[ ané Tov avacuvBLaCiEve SOpéa TuTKtUE-
s Y LTt OF PoAOLETIKG likd CuicTiSi

Xpnon tov Ti mhacpdiov
Y10 E100YOYN VEOV YOVIOI®V
oTO UTA

[] Ta wirrapa exgpdlouy ic npurtive
o, QuCKELOTIES £0) TO ANA NoU napYETal
| | ané rov ovaouvbucaiive gooia cugtud-
% Leran o pokuopaT ik owparibic

Xono evog PeTQOI%0Y

pogéu Yo T oTabe ] Mout

pocywoon 7 ; :

oo |t pagomgoBeopy Exgouom
" opsbvasy wirv II evog e€wyevoig yovidiov.

Tou
perposeals § “\. e e
wopla RIS 6:';
s Ariarpoge
. WETOYDOPhon
Mo T
e BikAuvo DNA

- To ONA
f 1 surhcnoiciTal

Tu KT Y Evoupt

e ™ | oo

e 02 ouTh B A

ExgpleTos Kurapit

o Khuyivis Dha .

- wppoon Tou
Yowo EEAYEVEG
= yowliou
avaoLYBVOL
L e e
I ' O v VO, OO Ty Ot
. HOTVETES OO MpoouRs DNA

To Agrobacterium tumefaciens poAvvel gutikd
KOTTOPO ONULOVPYDVTAG QUTIKOVG OYKOVG.

To mhaopido Ti (~200 kb) eivar vrevbovo yio
™V eveoudtmon puépouvs tov (T DNA).

To T DNA k®d1komotel TpmTeiveg mov
TPOKAAOVY KLTTOPIKN dtaipeon (— OyKot).
Kwodwonotel Evlupo mov HeTaTpEmOVY TV
apywivn og vortodivn (1 oktomivn) Tov
ypelalovtat yio Ty avamtuén tov A. tumefaciens.
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w 8) Roling-circle raplication i
vir rogion \
1 plasmid S58F
4 J
: Tohn o0
K Y- -5 e
/ "Firet nick AP
_ ! Secand nick
—/
Diroct terminal repoats
n Iategration inmo
srge-sh plant goroms
esed 10 8 plant cell and mests o he gunome:

F ™ e ro——r—r :
enole pipa rav o T E. Coll KOl KPORSAGIOUVTDN Y13 T
Tou

Metapos yovidiwy o QuTixd

#OTTHQ UE T1] (ONOM EVOG
Svadtod GLOTHUATOG.

i oy nopbyoves i
amem TONA

[ Jole i@

(S,
Evouparupte wurthpuy [Kank)
Telshid -

ﬂmﬁm:!uvm-w Mia vin cyxon ooy T LS
a-ﬂ gD Ty YOSk v

Avmonuoivoy RNA i PG
H prrdppoon Tou mANA
e T PG n2punobile
Aapteepn

gt PG

RNA u@ionmeine

Evbioyres, youitio T PG ¢ 10 MANA ¢ PG

Kirrropo winpdres,

Avgytvenon Saoyovlocy Ut

* [0 TO0 PLTIKO PETACYNUOTICUO:

— O T DNA aAAniovyieg avrikabiotovot
amo TG embountég oAAniovyies.

—'Eva 3e01epo mAOGUIO10 OV TEPLEYEL TOL
Vir yovidio, eTttpénEL T KvnTomoinot) tov
Swpoppouévov T DNA.

Oéon khavonoinons  Tovite NETIT (npoobidi Kank}
[t \H "0

suatimds 1

wopiog | |

acieres conth: Nt

Anhax; yia Iy e
Aay oe =T

B Meceopuume Blon 3 n
T e Merapoa yovidiwy oe
Tufpe e § nepo-
G T CONA now
wasdiwseced TV nokue
.:I yohasToupovacon (PG)

QUTIXE XOTTUQX UE TV YONOT
ev0Og BvabIx0d CLETNPIATOG.

To Tphu Tou cOMA
g PG evtiBeres
e TiToN gopd, vnnmm\'«
o U Caby

x
avmanpaiven: ANA

e 5
LB (apmorepd NPTIT
peo, Left
Borge: |

p 5 ;~ Rl (Befsb doeo, Right Border}

x)’

Merogopd o £, ool kol trshovh)
eTaTymanmtvay BosTgiuy

U’Q

Anovpyio d1ayovidloKmv
Cowv pe dueon £yyvon DNA

o€ Euppvoa
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c«l@%

/..hx'

r.laun Ingpuoroludpea
— )

A yovipancinsvioy
waphoy ané ToUS waywyoig

MNpenupfves, .=
il re ivo
&=

Makpoiyyuar Tou efwvevads
DNA grov Eva nponuphve

Kotooxson Stayovidtaxmy

TOVTIXOY UE IIXQOEVEDY].

¥né pehim
yoviteo Ninéto Aou xpnar-
= pOncatiTa) NpaKD-

e /@ g ivou va oounBel

w unanieen kai va

araBeponcenel To
Epplreuon Ty epfipluy

wobpis KaTé T Sap-
¥EI0 TG PKPOEVEDNS

OF oppevikd Beyeppive

Ber prripa

BiokioTixii, poppapBiopss mpoefoxiv,
EmMITAXUVTNG owypanidiwy, yovidiand
omho, omho owpanSiwv
vovnalwv OTO QUTO  Acwri cwnariia and xpuoo i

pe hAnpévo DNA

Arropovmr] <«pakhoviai gTa YUTIKG KOTTapa
UTIKGIV KUTTAPWY
“’F ey P AcTadiig piBodog
ey [T s s
‘—/l AvaTTugn *TloAhawhoTnTa Twy evl
adiagopotroinTLv *Avarararafeic Twv elgaxBeviwy
UTTApLY \"WNW\"

H wm@ 1BiéTnTa Tou A@xrem
va petapéper DNA gTo siTTape
Eeviotn xpnowpowoisital yia TRV
elgaywyn yowiSiwy

Metagynuanapag

KUTTApWY Auorohia pe Ta dnunipiara

Anha ToKoMa ergaywyric DNA

Arr«\rui-iluwopbnoincn !
kahhouw -

Eppdmevon Tuv eufipday
OF oppovikd SiEyEppEvn
Betd prtipa

Kotooxeoy Sayovidroxmy
TOVTIXGV UE UIXQOEVEDY|.

o/ TIN
S %\&& S
a, L i

Avahuon Tou DNA
Tuv anoydviY

[ g My Wy T, BN, N,
Mpaiéw PCR nou
unodemvie TV
napougia Tou - - —

Biayovdiou

of <

7y ), BB A 1

SR T AT ST LT

FTO ran Aiarpopinh Aopéaicia

H Teverivh unxavikh Snuioupyel véoug yeveTikols cuvBuaoyols

Eviexopeva avemBounTa awoTeAfopara aAAepyiwv A
TofikéTNTAG

Oha Ta FTO ;&tvxow::?f‘c_ wpl

-Enibpaon omn -
«Ajaxeipion avBeKTIr MTAGC OTdA EVIoHa
‘MeTapopd yovil ./xapakTrpa oe ouyyevn LiCavia

-AMM:niEp% . = TOVEWPYIKO repiSaAhoy o
Ll

LTa IMTi@uta éxouv. ZnuavrikddIEpIparhovTika OpeAn

ErwHéVn xonom XnHIKWY EVTopL~GiL, 10KTOVWY

‘TepioooTepo aeipopirn Braxeipion . aoitwy

‘KanoTepog éi.:vxal; Biappweone pé v opBoAoYIKETEPWY TPAKTIKWY
-ALENHEVN ‘amoBoTIKOTRTA - wlpaywyns / ava povada cvipyelag mwou
‘Bawavaral
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O1 I'TO cival ek mwwfpaypudaTwy
aacpahéq‘gggor ' > oupparikoug

.
“Epeuviivral Kai pue i pl enidgTapévwe
400,000,000 e .4, 85 ek

ayporteg, 10°xpo..a emituxiac
mpoPAnuara

TToiog npoDaMel Td mempmtna,

Y‘ITGDXOW anoaelf,nq oTi ouppaivouv VEES

Kivduvoi e€aitiac Twv N.T.O.

+ AogaAcia:
- AI III“TII'(“'I‘ -, '] b~
I—l\‘"lll“ﬁs Gll!lllwvﬁls vll"

vyeia:

AMepyieg, dnpioupyia avBekTikdTnTAg OTA
avTIPIOTIKA Kal GAAEC AYVWOTEC OUVETEIES

E€cAioodpaoTe pe TIg _Tpogég pag, apa civai
ao@aAeic yia pHaG
(o] __Tex-wnﬁ{ yovif .. “awopdc eival

w<apUoIKec» »,

]

H peTapopasyoviditv HEY | e1ddyv

napapialel Ta olvopa - €1du

O: Siayovidiakoi opy .(oyoi u-u\'m "'
karaAifouv oe vea ~~péPAenTa mpoPARHara...
Aev meouue 10 Oto pe ™ Mnrépa Buon

Aiaio®non

© Greenpeace

To paivopevo peAeTnOnke awd Noppnyiké Ivatitoito To 2004

10
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wOIKIAIag

Roundup Rea

v Ztg avriBeon wéBaive DYOVWY TOVTIKWY

wou eixav Tpawel pe

v EwimAEov, 01 ambyovol TAG Boyia {oyilav 36% AiyoTepo
and 20 yp TIC mpwreg 248000adEg Ot OUYKpIOT UE TOUG
uwdAoimoug wou Zuyilgifiovo 6,7% AlyéTepo

v MExpl oTIiyURG Ta angil eAéopara e emipePaiwbnkav awd

ahhoug

Dr. Irina Ermakova ¢
Neurophysiology of

the Institute of Higher Nervous Activity and
e Russian Academy of Sciences (RAS).

Kai o avriAoyog
O1 aMepyieg Taaimwpolv avBpliwoug kal Twa via XIMETiES

KaBe T'T @utd mou eykpiveral éxel eAeyxOei yia Tn duvarétnra
VA WPOKAAE] GAAEPYIES

Kabe véa mpwreivn wou napdyeral and T @uTa EAEYXETAI
auoTnpd yia aMAepyicg

Ta wio onpavTika tests eivai:

O paBudg opoldTNTAG PE AAAG AAAEpYIOYOVA

*H oraBepdTnTa TWY WpwTEiVV oTn SidpKeEla TG wéyng
~EAeyxo¢ pe dipa and dropa wou eival eudioBnra ot alAepyieg
~'EAeyxog ot Jwa

TTwe npoYuAdyeTal kéwolog awd TG vésg

Tpowég pe 1008e¢ vésg mpwreiveg

MepiBaAAovTiKoi Kivouvol
atrdé Ta GMOs

* MBavoéTnTa e§dmAwong GMOs mépa amd 1o
onueio areAeuBépwang Toug, mlavda
~ avraywvifovrag Ta "aypia™gidn? 000
e MOBavoeTnTa EEATTAWONG TWV VEWV YOVISiwv
mEPA a6 TOUG EEVIOTEG TOUG O€ AAAA €idNn?
* MBavoeTnTa EMiIdpaoNg TWV VEWV YovIdiwv
o€ €idn Tou aAAnAemidpouv pe To GMOs?

H woikiAia Starlink Tou kaAapuwokiou
mPOKAAEL aAAspyia Kai mpoPApuazile

|
Kivduvoi e€aitiac Twv I'.T.O.

+ AuvnTikég emimTWwoeIC 0TO wepIPaiiov:

- Kara AdBog¢ ga‘rmpop& yovidiwv péow
| avarapaywyng

« AYVWOTEC OUVEREIEC 08 GAAOUC
opyaviopoUg

- Tlepiopiopog Tng PromoikIAGTATAG
T

O p6Aog TNG HOPIAKNG OIKOAOYiOg
otnv épguva Twv GMOs

» ‘EAeyxog Twv ameAeuBepwoewv Twv GMOs pe
YEVETIKOUG KOI HOPIOKOUG SEIKTEG.

I

» ‘EAgyx0g TnG Yovidiokig pong amd ta GMOs
o€ dAAa €idn.

11
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OpigovTia Novidiakn MeTagopd
(Horizontal Gene Transfer: HGT)

MeTa@opd yeveTIKNAG TTAnpOPOpPiag
METAEU OUYXPOVWYV YEVEWV
OPYOVICHWV.

M1ropei va ocupei oTo id10 | o€
O10@OPETIKA €idN.

‘Exe1 Tn SuvartéTnTa Taxeiog
e§ammAwong oTo mepPIBAAAov.

Mnxaviopoi op1{ovTiag HETAPOPAS

It reEw (Host OMA | Wew phage particle Fhage /B-l(llrun
L] Proge 1 Prageondl |- |
Phage | %‘ -4 =, T~ |  Lysogenicinsarion
ey ST /8" L1 ol phage « prece of
M—a.’..{ 7y | Lysogenic imartin i = previous host DA
ONA TNl olphageDhiain ", i f
f - chromesome | e el
I__.}:-/(Bl(lmm —
_— o Lytic cycle: cell and host
i chromascene break down
' i Imported strand
L - bebbsinio i inseried into host cheomascme
.' \ £
DhA, f“-‘(u«a /
] —= - | -
tagmare] P/ /2 strand |
[ / [ otowa
e
A | 08

MeTtagopd yovidiwv armrd ta
GMOs og dAAoug opyaviououg
o KdBetn yovidiakn peTag@opd oTo idlo } o€

OUYYEVIKA €idn.
— MeTag@opd yupng He EvTopa 1 AveUO.

—EAatokpéppn{Brassicanapus—B-rapa; B————

oleracea): pETPNON TTOCOCTOU URPISIWV.
— ZayxapoTeuTAa (Beta vulgaris).

O KevTpIKOG pOAOG TwV BakTnpIdiwv
otnv OpidévTia Novidiaki MeTagopa
(HGT)

(=),

B
"

l/
1. Gram- . [ 2 Gram-
negative % positive

Eubacteria
‘n
A

Emidpaon Twv GMOs oTIg
QUOIKEG KOIVOTNTEG

» O1 TepIo0OTEPEG EPEUVEG BEiXVOUV OTI TA
GMOs éxouv piIkpn éwg KaBoAou emidpaon
OTIG QUOIKEG HIKPORBIOKEG KOIVOTNTEG.

* Auo emi@UAGEeIg:

— H Suvarétnta pérpnong Tng HIKPOoRIaKAg
TrOIKIAOHOPQIag EiVal TTEPIOPICUEVD.
— O1 TEPICTOTEPEG ATTO TIG EPEUVEG AUTEG

XPNHOTOSOTOUVTAI OTTO ETAIPEIEG TTOU TTOPAYOUV
GMOs.

H emidpaon Twv diayovidiwv og
dAAa €idn

» Eiocaywyn To§iIkwv yoviSiwv o€ QuTd.
— To mapadeiyua Tng Todivng Bt.
« Bt cotton has Cry1Ac against tobacco budworm

——+ Bttomatoes have CryTAc against lepidopteran

» Bt potatoes have Cry3A against Colorado
beetles

* Bt corn against European corn borer

* But: Bt corn pollen against Danaus plexippus
and Papilio polyxenes

12
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Awnootaosig KaAhiépysiag kar AvriotaBumang

Neighbour 2 [l Neighbour 1 GM maize grower

"“Cul1wauor|
distance
(200 m)

Compensation F
distance (300 m) &

I'evanm'l PeAtiwon pe Tax\mﬂ'l Eonvﬁ

E&wﬁmara mﬁaﬁﬂow:

H, uéAuvan Swv cwopr eivai fva HaKpOoX ST
oTHV mapaywyn: xaAaunomou Kal GAAN
SiaoTaupolye . Mari auté iva

-

To npépAnua wpoépxeTal Bmwd m’y’u—pn. i

wpoodiopiopd Twy T vawﬁlwv we o
‘Exer vénua o kavévag Tng «un-avoxic»;

TTéoo époia eival Ta onuEpIVE PUTE He auTd wou YPUTEvay
ol ﬂaﬂ-ﬂ-ot’)ﬁsc pag:

Beic Twv yeIrovwv» va

Bt KaAaumdki kai n TTerarouda Monarchus

®EpyaoTnpiaki HeAETn ylpng KaAapmokiol oto Cornell
University (Nature, 1999)

oTTpboypara dedopéva nediov deixvouv moAl Aiya A
KkaBdAou avem&uurrra awoTeAéoyara yia 1o KaAapmoki

H nerakodBa monarch Eyive uﬂor[:l.:uuu
AVTIKEIPEVD OMPAavTIKAG EmITTAPOVIKAG
mpogoxfc kal mpoPokic we mpog Ta
anoTehEopaTa TWY [T QUTWY 0t
opyavigpols pn-otéxous. Evi pepird T
PUTE eival Ikavd va raTamoAcpAgoUY
opiopéva Evtopa, usfpfe mpofhnpanioude
we mpog TIC EmimTWOEIC gc Eviopa un-
aréxous dmwe n Menarchus wou pmopei
emiong va wpoofAnBei. Av ko apxikéc

epyaoTnplakés peabtes ESeifav 4T uynAég
ouykevTpozig Bt ylpng pmopei va

|| mpoopakeuy Tnv metakolda, emardhouBa
welpapara epyagTnpiou kai wediou
karéAnEay 671 o1 metakoUdeg Sev Ba Poouv
TOTE TI{ AwaITOUPEVES OUYKEVTPUITEIS
yipng wote va SnpioupynBei mpdPinpa

Fevemikf PeAtiwon pe Texvnth EmiAoyh

TTokiAisg Sutwy

('u am
".I II]'rr'
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Fevemikh PeAtiwon pe Texvnti Emidoyh

Paroeg Zwwv

TToAAG Butéa dev umnplav woté otn Buon

i Pl 'l:

3 a’\“l}}r

i it

i, -

lt"-m..-x

Fmg«m‘ﬂ chiloensis virginiana
XiAy Bopeioavatohih Aueping

Fragaria ananassa
Tlapion Botavikei kimol
1766

ioe1g Zﬁavo'm; _ ‘;

- Tpopég pe MyoTeperansd 0.9% I'F yovrﬁraKou npo.tdwo

Acev ararreitar oripavon

- TlpoidvTa TouTpoépyovrar amo FT putd

Amaireitar orpavon

* Epapudéletal akdfif\kal av 1o npo’l’év OEV TEPIEXEI Eﬂg@viﬁm

M. x.: Zipdmi’ Ka;iap KIOU. Sev TiepIExelfiny Bt mpwreivn
aAAd TTpéTiel va onuaveE .

+ ZwoTtpoyeg amno I'T puta
Epappdlovrar ol idiec apxec

[
TToAAG Butéa dev unpav woTé oTn !ucm

I'E'Irkor'nX&vplo Emmer X Tidoxopto Zitap
aITapi

» De facto morgtoriﬁwé Tov Iolvio Toull
7 A0 10 2005 wio eUEMKTN woAITIKA pE ava

awpq)ac
> ﬁou u _- - HE#&G uﬁclac nabcwwvnc Kat

paciopévn ooV a |kTumn PaxeAo
» Mevinig ﬁ;v anaiTeiTal orumvon Twv MO

AMEC xwpsc'gxouv .GDKIGSI va ekwovolv puﬂmmma oxédia
avaAdyws Twy KOIVWVIKO-woAITIKWY KaTteoTnpévwy (awd whfpn
awavopeuon - wAfon awodoxh)

« Tpowéc mou mepiéxouv I'T wpémet va
dnAwvovraref apxnc

* Mia ouﬂﬂlﬁg"mi pUBuon: L
Opioyévol” emiBugouv Tov EAcy afe
otadiov TG

14
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vaMcmuomTa Twv rto

TTwe eAéyxoupe yia F'TO
ELISA:

‘EAeyxog mapovgiag mpwreiviy mou
exppalovral amd TN YEVETIKA
Tpomowoinon

Ymép: Tpfivopo, wBnvé, xauniig Texvohoylag

‘EAeyxo¢ yvia mapouoia eioayépevou Eévou
DNA

Yniép: Tautonoiel Siapoperina T urd,
oraBepétnra DNA

Kara: Awpipé, xpovepépo

TTwe sAéyxoupe yia MO

‘EAeyxog yia F'TO pe PCR:
1, Aheoya Tpoyng

2. E€aywyn DNA and To Beiypa

3. ‘EAeyxoc deiypatog DNA yia
afidmioTo Yutiké DNA

4. EAeyxoc Beiyparoc DNA yia
YEVETIKEG TpOMOTOINOEIG

Mari o éAsyxog yia FTO;

* NopoBeoia
- HTTA: ZrApavon Tpogwy "GM-Free" <% I'T
- EE: ZApavon tpopwy "T'T" eav >1% I'T
- Tanwvia: ZAuavon Tpopwy “I'T" edv >5%

+ E€aywyég

* T1 oupPaivel ye TIG PN ONPACHEVEG
TPOWEG:

Tloieg Tpowég divouv afiémioTo PuUTIKG
DNA:;

Very Reliable  Reliable Less Reliable  Very Difficult /
Not Possible
Fresh corn Veggie sausages Veggie burgers Qil
Fresh papaya Tortilla chips Fried corn snacks Salad dressing
Corn bread mix  Flavored tortilla Popcorn Cereal (eg cornflakes)
chips
Corn meal Puffed corn snacks Fries Wheat flour
Soy flour Meatballs and Potato chips
burgers
containing soy
protein

Soy-based protein
drinks/powders

AvaAugn awoTeAs

rTo - aroid,
’ —
OcTiKO @
1: non-GMO food with plant primers
2: non-GMO food with GMO primers
3 Tent food Wit plant primars 1 2 6

7
=
4: Test food with GMO primers
§: GMO positive template with plant | l O E
[

—3

Poss, , — — —
:m positive templste wih oMo AAPVNTIKO o ==

7: PCR MW Ruler

15
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Table 1. Cooraticaly modied (I SOROeE G mLn] 0 Fe LU e Com
Direetvn SMIIDEEC

Genetic modification

* Ta Tolo Pootsd YAOAATYQLOTING TOV

Stxyovidiov:

e

VAT — Ymoxtvntig (promoter)

FREE o4 e 10T

—To dwyovidio

— O tegpatiotg (terminator)
TSI o 2 iy WO

WS e

— Marker gene??

AT 4 Py T8

I W e T

Approved reference genes

millien tonne.

Hmg (MON810), adh-70bp (NK603, MON863), adh-136bp
(T25), Adh-136 (Bt11)”

Maize

174
Cotton SAH7 (281-24-236x3006-210-23), Adh (LL25), Acp1 : .
(Mon1445)

22 100,
[ sy 2004105 Figure 5 global production of soy 200405

Rice Phospholipase D

Canola Cruciferin (Ms1, Ms8, Rf1,2,3), Fat A (GT73), BhACCg8 HMGI

Soybean Lectin 100bp (A2704-12), lectin 72bp (40-3-2)

Sugar beet  Glutamine synthetase

Potato UGP-ase
Tomato Lat 52

Figure & EU-15 imports of soy 2003

1. Sampling 2. GMO testing methods

* 1. Low-tech methods:

. — Phenotypic characterization (herbicide bioassays). Allows
L4 V] o- . .
The number of samples taken will depend on the level detection of the presence or absence of a specific trait. So far
of contamination suspected or the level of statistical only tests for traits as resistance or tolerance to hetbicides are
2 2 sts can be used to test for presence or absence
——ofherbicide resistant GMO-varieties-and-is-termed-hetbicide —
bioassays. They consist of conducting germination tests on
solid germination media in the presence of a specific herbicide,

200 plants give a 95% confidence limit of detecting a 1.5-% ot Gt
cont]?lmin'ltgion el : = & where non-GMO and GMO seeds show distinct characteristics.
¢ Auvailable for:

level * Roundup Ready soybean, maize, cotton and oilseed rape, and Liberty
Link maize

3000 plants give a 95% confidence limit of detecting a 0.1%

contamination level

* A'"W" walk through the crop

assurance required:

— 100 plants give a 95% confidence limit of detecting a 3% contamination
level

300 plants give a 95% confidence limit of detecting a 1-% contamination

* Accurate and inexpensive
— In the future bioassays for insect-resistant or other GMO
varieties may be developed
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¢ Protein methods:

— Immunoassay is the current method for detection and
quantification of new (foreign) proteins introduced through
genetic modification of plants.

Summarised comparison of the ELISA and PCR methods

The crucial component of an immunoassay is an antibody
with high specificity for the target molecule (antigen).

E=} y t= g
Immunoassays can be highly specific and samples often
need only a simple preparation before being analysed.
Moreover, immunoassays can be used qualitatively or
quantitatively over a wide range of concentrations.

Similar to herbicide bioassays, immunoassays require
separate tests for each trait in question.

ELISA test kits provide the quantitative results in hours
with detection limits less than 0.1%.

PCR

Method | Tests Duration Ease of use Results
| for
ELISA [ Protein | 2-Bhours | Moderale; requires Confirms specific genetic

familiarity with laboratory medification and allows
practices; tests are crop quantification,
and variety specific

| DNA 1-3days Difficult; requires Very sensitive; prone to false
specialised equipment positives; confirms presence
and training of GM DNA and allows

quantification.

Conventional competitive PCR

Compathar (zopies)

= Compateer
~ Taegot

2. Hi-tech methods:

—2.1. Qualitative PCR analysis

* general screening of GMOs using primers that
recognize common DNA:
—CaMV 35S promoter, 705 promoter, 705 terminator
—How about plants normally infected with
CaMV?
* specific gene detection

* specific event detection: junction sequences in
the integration site

—2.2. Quantitative PCR: based on analysis
using one or more broad-spectrum primer sets
that recognize common transgenic elements,
such as the CaMV 35S promoter, the nos
terminator, or one of the inserted genes

* But, different maize events may contain from 1 to
4 copies of the 35S promoter: quantification based
on this sequence can thus overestimate the
petrcent of GMO in the sample

* Therefore quantification based on event-specific
primers provides not only more precise results
regarding the type of GMO present but also more

accurate quantitative results

Quantification by Real-time PCR

Bladirvos, origes TR PR

0 et ghpos srsurh

B ypouben B s
uprcaciies e arins

4 Bopilonson oybla amitenn e

Sy SE e
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* PCR detection level: 0,01%

40 cycles

s

1000 / 100 0 71 Copy of
input DNA!

Fluorescence (product

accumulation)

Cycle Number

Cycle Threstold (G,)

Table 3. Comparison of genome size of some plant species and comesponding 2.3. Micro arrays

genoma coples in defined amount of DNA

Cells
Sample Genome size Genome copies in Genome copies in @ @
114 ONA 1ng DNA Lsolate mRINAL ¢
Maize 5x10"bp 1.85x10° 185

Soybean 188 10°bp 588 %10 598 ee("e eeee

Tobacco 38x10%bp 24310 245
4x10° 10t 1
Rice % 10°6p 231 x 10¢ 2310 RTrEaEhonl ¢

For example, in a 4 kb plasmid, containing a 1 kb insert, 25% of the input DNA is the 4 J\—?,:_
target of interest. Conversely, a 1 kb gene In the maize genome (5 x 10° bp) I

represents approximatety 0.00002% of the Input DNA. Approximately 1,000.000-fold Datemon}f
more maize gencmic DNA s required to maintain the same number of target coples Hvhri dization

per reaction. For optimised results. > 104 copies of the target sequence should be e e

used as & starting template to obtain & signal In 25 - 30 cycles.

Chuantitation

oS

The first GMO chip kit developed by GeneScan Europe has
been introduced to the market.

— The new DNA chip screens and identifies GMOs in raw materials,
processed food, and animal feed. The chip provides results of a total of 14
separate amll_vses.

The present GMO chip kit detects species-specific DNA of
plants and viruses, generally used genetic construction
elements, and specifically introduced genetic modifications f

The GMOchip version “The European” detects specific DNA
from:

— soybean, maize, oilseed rape, rice, CaMV (species)

— the following GMOs: RR-soybean, Maximizer Bt 176 maize, Bt11 maize,

Yieldgard Mon810 maize and Bt-Xtra maize
Further versions of GMO chips adapted to regulations in
regions and countries other than the European Union are under bt o
development. S S
]
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EUROPEAN NETWORK < | :IH__C

OF GMO LABORATORIES -uﬁ) =
EETae

Seed Tastg Stasen
Maronss
(TP

Mersstry of Agrcutirs
Ganaral Dowctorats of Aremsl Producton s
auty

* The network was inaugurated in Brussels on
December 4th 2002 and it currently consists of
more than 100 national enforcement
laboratories, representing all 27 EU Member
States plus Norway and Switzetrland. Its plenary
meetings are open to particular obsetrvers, such
as to representatives from Acceding and
Candidate Counttries.

| [ iy

TRAINING COURSE ON

THE ANALYSIS OF FOOD SAMPLES FOR
THE PRESENCE OF GENETICALLY
MoDIFIED ORGANISMS

USER MANUAL

e by Mascisiens Crosrcs, Marcs S s Guy Van en Brce

* The European Network of GMO Laboratories
(ENGL) is a unique platform of EU experts that
play an eminent role in the development,
harmonisation and standardisation of means and
methods for sampling, detection, identification
and quantification of Genetically Modified
Organisms (GMOs) or detived products in a
wide variety of matrices, covering seeds,

grains,

food, feed and environmental samples.

AN Intersctive course o facilitate work
T sk o
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