GENETICKY MODIFIKOVANE ROSTLINY
nadéje nebo noéni miira PRELIDNENE PLANETY ?

WHITE

BOOK:,

enetica \
rgnodlf ed 2

working with GMO
Vil V]

"1 \ J‘ i

Zdenék OPATRNY

Katedra experimentdlni biologie rostlin U3V 2014
Prirodovédecka fakulta UK Praha




Svet 2013: pocet lidi preséhl 7 miliard
za Masaryka to byly 2 miliardy

2030 8.2 mld
2050 9.6 mid ?

50 miliond hladovi zcela,
Odhadem 20 1.iSiC denné Developed countries 19
h'adem umiré Near East and North Africa 37

Latin America
and the Caribbean 53

.mal-nutrition” - podvyziva Sub-Ssharan Afic 29
pres 900 milionu lidi

je téemeér vétsi problém
nez sam hlad

Asia and the Pacific 578

1 570 miliont lidi s nadvdhou, z toho 523 miliond obéznich
.potravinova logistika" ani solidarita problém HLADU nevyresi




Vypéstovat vice potravin LZE

* za cenu vétSich vstupu: hnojiva, pesticidy
VODA

* s pomoci ,lepSich" technologii

s pomoci ,produktivnéjSich™ a odolnéjsich plodin

klasické slechténi bud' casové velmi narocneé
nebo postradajici vhodné genové zdroje




Méné slamy - vice zrna

Norman Borlaug (1914 - 2009)

ZELENA REVOLUCE I

Cénka ¥né, Krejzlovi, kolem roku 1915
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pSenice Norin 10
Mutant v genu pro délku internodia
reduced height(rht)

homolog

gibberellin insensitive (gail)
Arabidopsis

slender rice (sirl)

RyZe IR8 (Miracle Rice)




Norman Borlaug - Nobelova cena 1970

za inovace v oblasti péstovani novych viéi
nemocim rezistentnich a vysoce vynosnych
odrid plodin, zejména pSenice

Indie, Pdkistan - export misto hladomoru

Negativa:

snizeni diversity, zvySené uziti pesticidd,
zvysSené zavlaZovani, mechanizace, proména
venkova ve prospéch velkovyroby

flq""",ﬁ

vyzkum resistence ke rzi travni ... U99 \
obj Jevena v Ugande psemce nema vlastni geny resus‘rence - e,
masivni Sireni v Africe i v Asii q i 5
Borlaug Global Rust Initiative ... BGRI |
transgenni prenos genu rezistence kupr. z ryze




ZELENA REVOLUCE 11

parasexudlni GENOVY PRENOS = TRANSGENOZE

* prenasen je jen presné identifikovany gen
postupné skupina gend

* darcem muzZe byt jakykoliv organizmus

* podstatné zkrdcen ,selekéni proces™

= cisgenoze
produkt genového prenosu se obecné nazyva

Geneticky Modifikovany Organizmus




GM plodiny povolene k péstovani - svét
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Florigene Moonshadow™




GM svet soucasnosti
HT a IR plodiny

- Celkova plocha
=0~ Prumyslové zemé
-5~ Rozvojoveé zemg

=5 Staty, ve kterych se péstuji
transgenni plodiny

1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
Rok

Graf 2: Plocha osézena transgennimi plodinami (upraveno podle James, 2012).

dle Androva 2013




Spolecenska prijatelnost GM plodin

aneb
rostlinné GM nestviry ohroZuji svét
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: e Sy Jsme v mrazivé blizké budoucnosti, kdy svét ovlddaji kalorické

e oa : - korperace, ropny vék pominul a vedlejsi dopady bioinzenyrskych

a a a Cig a [Lg i - chorob Fadi po celém glébu. Go se bude dit, kdyz se kalorie stanou
f : - ménou? KdyZ se bioterorismus stane néstrojem velkych korpo-

raci a kdyZ jeho nasledky naZenou lidstvo do éry posthumanni

o, | I ;l- - ; | ; = “evoluce?
I .Ij a : na | C @: ~ Nadsjny novy autor Paolo Bacigalupi napsal jeden z nejlépe hod-

_ nocenych science fiction roménti posledni doby. Divka na klicek
- ziskala hned pétici vyznamnych Zanrovych ocenéni véetné Huga

- aNebuly. Je to svizny dystopicky thriller, ale i vize ponuré blizké
- budoucnosti, ostrd jako Zziletka.

1

Night Shade Books San Francisco 2
Argo Praha 2011




»INgd,“ povidd vesni¢anka jesté jednou, chce navizat kontakt.
Dlouhé chlupy toho plodu ho lechtaji do dlané, je to vyzva, aby rozpoznal
ptivod rostliny. Zase jeden tspéch thajskych genopiratt, zrovna jako ta rajca- ,
ta a lilky a ¢ili papricky, kterych jsou spousty na vedlejsich stancich. Jako *genoplr-a'n
kdyby se plnila proroctvi z bible grahamitd. Jako by se sim svaty Frantisek % , .
neklidné obritil v hrobé, chystal se vykrodit po kraji a viem pfinést hojnost mU'l’C(n'l'nl bakTer'le

ztracenych kalori{ minulosti. .

»A prijde on za zvuku trubek, a Rdj navrdti se... a rzi

Anderson dél oté¢f tim podivnym chlupatym plodem. Ani trochu nenf ci- *G M nosa-rci
tit po baktérifch Cibiscosis. Nem4 z4dné strupy od rzi méchytkovité. Na %*
slupce nejsou 74dné rytindm podobné cesti¢ky od geneticky upravenych hlad' Chaos'
nosatcli. Viechny kvétiny a zelenina a stromy a ovoce svéta tvoif v Ander- ’ . .
sonové mozku cely zcmégis, ale on presto nikde nenachédz{ ukazatel, ktery by Val kY ' ep'demle
mu pomohl tenhle plod zafadit.

Ngé. Zéhada.

»MEél jsi nds informovat, jakmile se ty lilkovité rostliny objevily na trhu.
Thajci Gspé&né péstuji brambory nejméné pét sezén. Je zcela jasné, ze majf
, , pod palcem semennou banku, a pfitom jsi o tom neposlal ani slovo.*
*nadnarOdnl GM »Nen{ to moje véc. J& déldm do skladovén{ energie. Ne do vyroby.*
Anderson si odfrkl. , A kde sebere$ kalorie, co by rozticely ty tvoje nébl
korporace klickopruziny, pokud se neurodf? Rez méchyikovit4 ted mt):tu);e kajidé tfi
* semenné banky sklizn€. Amatérstf genopir4ti se nAm nabourali do vyroby pienice TotalNut-
% . 4 rient a do S6jPRO. Nase posledn{ odriida kukufice DostRost odré#f ttoky
ekO'l'e roristi nosatcii jen z Sedesdti procent — a najednou se dozvime, e ty si tu sedf§ na ge-
netickém zlatém dole. Lidi hladovéjf...*
Yates se zasmdl. ,Nevyklddej mi o zachrafiovén{ Zivoti. Dobfe vim, co se

a 1'r'OC hu R . U . R . stalo se semennou bankou ve Finsku.“

»My jsme ty krypty do vzduchu nevyhodili. A nikdo nemohl tuiit, Ze jsou
Finové takov{ fanatici.”




Jenze tohle jiz neni Sci-Fi

Food and Chemical Toxicology 50 (2012)

Contents lists available at SciVerse ScienceDirect c'?]il‘,:féfﬂ

Toxicology

3
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Food and Chemical Toxicology

journal homepage: www.elsevier.com/locate/foodchemtox

Long term toxicity of a Roundup herbicide and a Roundup-tolerant
genetically modified maize
Gilles-Eric Séralini**, Emilie Clair®, Robin Mesnage *, Steeve Gress?, Nicolas Defarge ?,
Manuela Malatesta ®, Didier Hennequin ¢, Joél Spiroux de Venddmois*

Esplanade de la Paix, Caen Cedex 14032, France

) rrona, Department of Neurol gical, y and Moter Sciences, Verona 37134, ltaly
€ University of Caen, UR ABTE, EA 4651, Bd Maré

Gilles -Eric Séralini

Celime tedy redlnému riziku zdravotnimu &i
ekologickému ?




Dvouleta ,rat feeding" studie

*Roundup tolerantni odrida kukurice ?
NK603 Monsanto (11,22,33% v potravé) ghve - ‘A e
*netransgenni blizce isogenni kukurice —

e I e
*voda s Roundupem b . ’
' ' 7 PN 6e01OMOR 911 '. 3
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virgin albino Sprague-Dawley rats
vysoce ndchylné k malignité
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Mammary glands
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ret = pokusné varianty
kontrola




Clanek byl

odmitnut

naprostou vétSinou védecké komunity

pro svoji

ddajné nevérohodnou statistiku,model nevhodny pro dlouhodobé

pokusy, rozporné vysledky (mj. dmrtnost nekorelujici s dozi GM v
potrave ) aj.

a zpochybnén v ,serioznich masmediich"

So to recap: the paper says that GM corn in lab chow for rats causes a huge rise in
tumour growth. We have been feeding all lab rats in the US with GM containing lab chow
for a decade now. We have not seen a huge rise in tumour growth in rats so fed.

The paper is rubbish Tim Worstall, védecky dopisovatel Forbes, Financial Times

oslavovan odptrci GM




Podrobné komentare
a Cerstvé informace

opatrny.bigbloger.lidovky.cz




Co jsou ty GM plodiny vlastné zac ?

Jaké techniky pri jejich tvorbé

nejcastéji pouzivame ?




Agroinfiltrace
NI cotiana tabacum nebobenthamiana
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véky vyrabi sama maticka Priroda

injekéni STF‘kGEka 7 . plazmid Ti
Agrobacterium
fumefaciens -

misto poranéni transformovana

rosllinna burka
AR 08 AN ¥ chromozomy
tvorba nadoru v misté nad povrchem pidy = | ML G £ AN rostliny

bakterialni
chromozom

Agrobacterium
tumefaciens

Agrobacterium
tumefaciens \ j |
Ti plasmid . : - T-DNA
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import to
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integration
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Agrobacterium tumefaciens. Acetosyringone




.Divoky" plasmid .0Odzbrojeny plasmid”
tvori rostlinné nadory prepravnik cizich genu
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Jaké prakticky vyuzitelné znaky
do nich vnasime ?

Hlavni v této dobé komercné vyuzivané
GM plodiny

Herbicid tolerantni - HT

Insekt resistentni - IR




Obé tyto GM strategie vyrazné snizuji ZTRATY
potravinové i surovinové produkce

Snizuji energetické naroky - od pripravy hnojiv i
pesticidl po polni prdce.

Snizuji pudni erozi - privodni jev orby ¢i mechanického

ni¢eni plevell

Jsou ekologicky ,pratelské” -
navzdory masivni vyrobé Roundupu vyrazné poklesla
celkovd spotreba konvenchnich pesticidil




[Her'bicid Tolerantni rostliny J

HERBICIDY

pouzivany od tricatych let minulého stoleti

selektivni
Sirokospektralni
aplikace béhem péstovani plodin

totalni (padesdtd Iéta) ,short lifespan”
aplikace pred setim plodiny




HERBICIDY

Hubi cilové rostliny inhibici (desorganizaci) procesu:

* syntézy aminokyselin/bilkovin
chlorsufuronové slou¢eniny, Roundup, Basta

* tvorby, transportu a funkce riastovych latek
retardanty, defolianty (2,4-D; 2,3 5-T)

* fotosyntézy
atrazin, simazin, bromoxynil -fotosystem II
fenmedian - Hillova reakce

rizné typy metabolismu u riznych druht
uzke listy obilovin x Siroké plevelt

PribéZzny vznik resistentnich subpopulaci plevelt
je trvalym fenoménem klasického zemédélstvi




Herbicid - tolerantni GM plodiny

tolerance k totalnimu herbicidu

GLYFOSATU
Roundup-Ready plodiny

Na osSetreném pozemku prezije jen tolerantni plodina
Herbicid pusobi jen na rostliny, ne na Zivolichy
Rychle a samovolné se rozpada na bezpecna residua
(fosforylovany glycin)




Princip tolerance:

Postemergentni ,totalni™ herbicid
glyfozat (N - fosfometylglycin) inhibuje biosyntézu
Sikimatu a tim tvorbu aromatickych aminokyselin.

Cilovy enzym:
5-enolpyruvylsikimat-3-fosfat syntdza .. EPSP

Strategie tolerance:

a) vyrazné zvysena produkce vlastniho EPSP

b) schopnost degradace glyfozatu

c) tvorba modifikovaného, glyfozat - necitlivého EPSP

. C) je spravné” .. mutantni EPSP geny bakterialniho
puvodu exprimovany v HT plodinach




{Insek’r Resistentni GM plodiny]

Z nich jsou nejvice péstované plodiny s obsahem
toxinu Bacillus Thuringiensis

BT - plodiny




Insekticidy ,klasicke”

40 - 50 léta ... masivni aplikace DDT

Prioritni nebyla ochrana rostlin, ale prima
ochrana clovéka proti hmyzu.
Problém trva dodnes .. malarie, spavd nemoc

Od té doby desitky jinych pripravki, které maji




Insekticidy ,biologickée"

delta-endotoxin z Bacillus thuringiensis

vyrdbi se z usmrcenych bakterialnich kultur
aplikuje ve formé postriku
dcinna latka vstrebana larvami (housenkami) pri poziti

prisna specifita dcinku,
Zddné negativni Ucinky na prostredi ani na clovéka




Historie BT insekticidu

1902 ... Bacillus thuringiensis byl zjistén v Japonsku
vyvoldvd dhyn bource morusového. Ishiwata .sotto disease"

1911 ... izolovadn, definovan z populace mouénych ¢ervi v Durynsku
prof. Berliner 1915

1930... (SPOREIN, Francie), preparaty pouzivany jako biopesticidy
prvni masivni komerce (THURICID U.S.A )-1950

od 50-tych let ... znalost mechanizmu plsobeni :
delta-endotoxin (Cry) se tvori ve spordch
destruuje strevni vystelku skidce

1983 ... prvni transgenni plodiny

1987 ... Bt tabdk resistentni vici motylu Manduca sexta

1995... v USA uvolnény k volnému péstovdni Bt kukurice, Bt bavinik,
Bt brambor

2007...ve 22 zemich svéta na 42,1 mil. ha je péstovdna
Bt kukurice a Bt bavinik




Mechanizmus ucinku
(Lepidoptera)

Krystalicky protoxin z Bt spor se rozpousti v silné alkalickém
prostredi strevnich st'av larvy (housenky). Proteolyticky je aktivovan:
trypsin - resistentni ,core fragment" velikosti cca 60 kDa, ktery
prochdzi pory v periotrofické membrané a viZze se k membranovym
proteinim bunék vystelky (receptorim pro rizné endogenni signaly).
Vazbou dochadzi k perforaci bunééné membrany, tvorbou téchto pori

pocCina celkovy kolaps bunék epitelu.

Preferencni vazba na receptory pro:
cadherin-like proteiny
aminopeptidazu N

Modely konformacni :
Lumbrella model" &i ,pen-knife model" umisténi ruznych helixt toxinu
v hydrofobni/hydrofilni sloZzce bunécné membrany

Ferré et al. 2008




Specifita vazby riznych Cry -proteint
a souc¢asné funkéni zazemi vzniku Bt resistenci

Crvlaa Orvlab CrylAe CrvlF Cryvl) CrvlB Givld

s b oF 3 25 3 BN

AN

i i

Site 1 Gike Site 3 Site 4

g 31 Proposed maodd] Tor the Cry protemn Inndimg siescoand the mgdpul brush seder moembranie
af the daunendback moth, Plafedio svlemielli




Vysoka druhova specifita ucinku:

jiz v 50-tych letech zndmo az 170 Cry -proteind,

Vyuzivano pét , SEROVAR"

Bt. var Aurstaki,
var thuringiensis, = lLepidoptera (motyli)

var arizawai

Bt. var /sraelensis .. mosquitos, black flies,
Diptera (dvojkridly hmyz)

Bt. var fenebrionis ... Coleoptera (brouci)

dle Ferré et al. 2008




Prespolni dolary

F » Geneticky modifikovand kukufice
CASUEISIROKU 2048 poméhd v Americe i farméFim,

Neviditelni Kteft ji nepéstuji, tvrdi nova studie.
: hhexdomo Jeji pomémé vysoké zastoupeni
R T —— Pul milion totiz snizuje celkavou populaci
) oﬂclall_le »! Skiidce zavijeGe kukuficného.
obecnich ( V Cechéch, kde se GM odriida péstuje

éislo 42, 21.-26. 10, 2010 | 48 Ké / SR: 2,50 € | www.akonom.cz | tydenis ‘V' 3 analjzy & trer jen na zlomku celkové plochy oseté | A
o A Pl s o} 1
kukurici, bude efekt témer jisté nulowy. : F 5 Housenky zaviete se mohou pustit
eyl i dojinych rostlin nez kukurice, ale té
davaji prednost pred vSemi ostatnimi.
Stonky wyZiraji zevniti, takze se pak
snaze ldmou.

véda & technologie

ZEMEDELSTVI ' e
Zavije¢ kukuricny je jeden ‘ Jestg vétSim problémem nez samotny
Z nejwznamnéjsich Skiidcl kukurice. i Zir predstavuji choraby, které s sebou
Snizuje vynosy i kvalitu zrna, navic : napadeni zavijeéem prinasi. Jednd se

¥ L ~
roznasi houbovité nemoci. Pochazi b ! ; predevsim o parazitické houby.
z Evropy, do Ameriky se dostal e /
v ohdobi prvni svétové valky. -
y 4

wpo m oc Stav osevu kukufiénych poli v USA ¥ -GM kukufice versus klasicka

v roce 2006 (podil modifikovanych odriid na péstovani kukurice v %)

e N2 celém svété

= yUSA

==y Argenting

=== Jihoafrické republice

Geneticky upravena kukufice zvySuje vynosy Zastoupeni modifikované kukufice typu Bt 0

i na polich s klasickymi odriidami. ponsichi ol skl B0

70
60

w25 % améné
= 258750 %
mm 50a775%
= vice nez 75 %




Bt-toxin neuskodi vyssim Zivocichum,
larvam broukt, véelam ani moucham.
Je na néj ale citliva larva tohoto
motyla - zavijece kukuricného

(Ostrinia nubilalis)

Foto Karel Riha

ZavijeC kukuricny

Ostrinia nubilalis

* primarni sniZeni vynosu,

* zlomy stonku stézuji sklizen

* druhotnd kontaminace zrna
i silazi houbovymi chorobami

w4 -1:_. % ] ,r_ v
X o
Housenky se zaziraji do rostlin, jejichZ stonky se lamou. Krom téchto pfimych skod zavlékaji
do rostlin patogeny. zejména houby produkujici velmi skodlivé jedy, napt. aflatoxiny.

kancerogenni mykotoxiny
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Bioinsekticidy pripravené z

Trichicap « T vveeescews. Trcho - stap
= 1 Brenmad o),

Bt

= kukufice (osivo, oo, ailil, cukiovi Ku-
kutice) = maviped kabadideds Ssmopdeic
ban bk,
= pelf, oville & etk Erkvovies,
miirm zeled (v OB v ovEfovami),
~ papaika - savijed kukubiny,
Rernppashin bavinlkovi (v TR v ervbosvind)
rajphals - Sernopdaka bavinikovd
v CIt v ovifovinl).
sklgniiy = motjli {méira eclnk a daldi ety
mdl Alamerira a Lacomalila), Semopitica
bavinlkovd, piipadnd dalii deshy mde
v CR v arvshaving,
shindy — mavijedd. pFip. dalfl skupeny fkods
Lol motdld (v CRv avdiovhnll

Naddodugiel Moageas s¢ poudivii plede-

viln na melonind a kelEnach, e sklesicich

BV imlemirech:

Aphidiuy colewrani - paracibold mdle
(mimo Kygalekl,

Aphlitises: v - paraiond kyjesck (mbice),
Apdioletes aphdatimyza — preditor mide
prefermici mdsce  holonilch,

Phyeoaciudes perabmiily - prodilon v
lubky chiehovd,

Ewearoia formo - parazitpid molic.
Eretroceny: evemicus = paraaioid molsc
poudivi so prodeviim preu molsss bawind:
lve,

Macrulopliag caliginodus - prodinor molie,
Amfieeiny degeneroay - prodios Famiock.
Amdlseiexs carifomicun - proditor sealubek,
Amblysels cwcannerts — fredator Bisndnck,
Lepiormunale Socplopll — purazitoid pellis,
Haposspis aculeifor — prodasyr lanee
dvoikpidieh o iihosdnek.

Cryprafaemus mosrowzier] = predator
femeii

Diwcnticid sibidod = plaamitiond Raesy aveeisk,
Dighyphus ivae — pararioic larey yrslck,
Orins laevigatry - prediove Sirdiho spekora
henyars 8 mozedik,

Hippadwming convergens - proditor mik.
Tephiodnamus pyri - predator (ytosugaich
roriond, plodeviim ryileick 3 hdltiech
Pogtit: ovocnd sady & visice, Tingh dlow-
hodobl | pleliva v obeilentch ulinadih.
ke obrvyhic sadl powss jodha aplikecc,
Phaswarfeabaialy hermuphrodiog (peipo-
vtk Neomadlugh Hislice parurigic] ve
slimacich

Aplikugl s afilivieos s wlilicd povich phdy.

Parariuil v mueha dnasch dimdki
Poadith seleaina ma omg phié, mbrady,
wkieniky 3 okrasin Hoolky.

Sertnernema feltad (Entoncm): hlistice
paraziiudicl v Inrvach dvoukfidlsbo

heyan. Aphikace =ilivion na vIEKS posieh
plady.

Poudinh, Zommpiomarwy, maskimny kvetin,
byty a mbericry, produkos sabmadaicky<h
uubseritl

Meterwrfiabdinls megitin (Larssnem ) Rlis-
ihee pasatitufiet v [szvheh lnlokonossd,
ok ohrmens fkolky. olrmand rarady
(predeviim mdodersdmey)

Mikrehidlai Moprepasaty

Maeillas dherimpiemits kurstadd :J.liub;*

XL. Riobdt W) baknetic nnpada)fci hou-

semky motyh. Aplikuje se postfikem

¥ Iihmuti houseswk r vajhbok.

opit

oma pidn - kedibosimy ~ PETkeci, ple-

vk polnd

— fenykl, kmin, Nepr, mrkev, pastinik

s petriel — maksdiovia kmireed, obalel

molmi

- v rahraniti je povolon i k ochmnd knka-

tiee prod mvijetem Kukulalnim o dsmo-

skt bav el kovou.

shibeniky — ferpopinka bavinikovi & pied

druby neoyi

puncns sady — jubloh - obaled gablelny
wiochmy druby oveendch dBevin - phis-

teviabek amgvicky, bekynd wintobiug, pis

Falks podeimni, bowrowes  preténtivy

o néhazrd dalil druby odlivieh motyli

winice ~ obale jednopisy a obalel mmame-

TRy

Biobit XL,
Biobit WP,
Bt kurstaki

bakteridlnich BT toxinu

motyli

Novodor Bt tenebrionis ... mandelinky,

Bitkovinmt krystalky
produkcvand baktoril
Bocilivs thuringpronsis

Problémem komerénich
piipraviil echrany
rosilin Je fakt, e mod-
nosll jefich praktichého

anl s¢ minl
padie toho, jestll

@ dané zemi ﬂu neho
aefsou reg

P jepre
velmi uZitetni

ﬂrepari fovodor,
terg v CR ziratil

registraci, ale o £l se
bEEng poukivd

kvétopas jablonovy

©®  Bacilluy churinglensis tenchrionis
(Movodor): bakteric nupadajici lnrvy
brouki, sapfikind mandelinky hamborovd,
kvitopase jablofiového, pitpadns datiich
browkl. V soulusnosti ji# v CR vypricla
platnost registrace, kterou bude viik
médnd nbrovit. ¥ EU je pHpravik
Mevador v EZ hojnd vyudivin xejménn
v ochrand proti mandelince bramborové
o kvitopanu jablofiovéma,

Bociilis sabeilis (befungin): bakicrie pro-
dubkuijici emeymy, koend maoji bakaerioidni

o fungicidn ddinck

Eﬂhij.. vinsce — pliveh godd, mideni

41 pritlik meenic okrasnyoh dievin

®  Trichederma harcfamsm (Supresivit);

apiey iy perparaiticks houby pamiiujicl
na mycaliu patogennich hirb,

Boiitl: inkrssnes & mofeni oaiva selening
i vkrnsnyrch nowthin, raprcovini do subarii

& Pythiwor ofigandrum (Polyversum):

aospory hvperparmeticke houby paneii-
Jici o Tytopaiogennich houbdch

okl moteni osbva okurck, sliviay olurek,
miateni oxiva premice prot Serndnd pat siehel.

Pribuzni slusovického BATURINU




Jak ale zvysit stabilitu, ac¢innost BT prepardtu
v oSetrené vegetaci

kdyz prsi, foukd, larvy se jesté nevylihly ?
vydrzi v porostu jen nékolik dni,
nutnd casté opakovadni oSetreni

* bioenkapsulace

* nesporulujici bakterie Pseudomonas + jejich nasledna
chemicka likvidace

* hybridni mikroorganizmy- smés delta endotoxini

* produkce toxinu endofytnimi bakteriemi

*TRANSGENOZE rostlin




BT plodiny
si toxin z vlozeného bakteridlniho genu vyrdbéji samy

mechanismus ochrany je tentyz jako
pri pouziti bioinsekticidu

dcinnost béhem Zivota rostliny trvala

NEPOUZITELNE PRO BIOFARMARE

v Fadé zemi ZAKAZANY i v konvenéni produkci




Vér - ale komu verit mer |l

* Jaké jsou vysledky ctyrletych testi vliivu BT-MONA
na Zivotni prostredi v Cechach ??

Presvédcivé pozitivni, zddné snizeni ,ekodiverzity"
spiSe naopak.

* Jaka je zdravotni kvalita a vynos v porovnani s
kontrolami ??

Vyrazné vétsi vynos, zanedbatelnd hladina mykotoxind
i v porovnani s ,vosickami".

VUR,V Praha ... prof. Kocourek
EntU AVCR Ceské Budéjovice ... prof. Sehnal

* Recentni srovnatelné studie : brouk BAZLIVEC




{lavni hodnocené taxony:
nSice (1), trasnénky (2),
Iravé plostice (3),

)\avouci (4), drabcici (5),

treviici (6).




Uvadéni GMO do zivotniho prostredi

GM kukurice

GAZ21 (tolerance ke glyfosaiu

NK 603 (tolerance ke glyfosaiu

98140 (tolerance ke glyfosatu a sulfonylgavinam)

M ONB810 (odolnost w¢i hmyzim SkKidcim t. Lepidoptera)
1507 (odolnost wi¢i hmyzim Skidcam . Lepidoptera)

M ON89034 (odolnost wi¢i hmyzim SkKidcam t. Lepidoptera)

(odolnost wici hmyzim Skidcim 1. Lepidoptera a
vyuziti manozy jako zdroje uhliku)

(odolnost wici hmyzim Skidcim t. Coleoptera a
vyuziti manozy jako zdroje uhliku)

59122 (tolerance ke glufosinatu amonnému a odolndsi
hmyzim Skdcim t. Lepidoptera) A
M ONB88017 (tolerance ke glyfosatu, odolnostéy hmyzim
Skadcam . Coleoptera)

Ing. Kristkova MZe
FOTO: Martin Téhnik, CIZP




. Pectinophora gossypiella
BT bavinik pink bollworm

Indie od 2002,
dnes 8,3 mil. ha, 83% celku




BT brambor

mandelinka bramborova,
mSice, zavijeC kukuricny

“:?.::“’ PR N & e i y Fig. 7.2 Colorada potate beetle choice feld study. Delolintion of susceptible patato clones (left)
' i compared to vatural {leprine glycoalkaloids, center) and engineered (#r ¢ in combinution with
glandulor trichomes, mght) host plant resistance clones developed by Michigan State University

(Photo by Joseph Copmbs, Michigan Suile University Potmo Breeding and Genetics)




BT zeli a kvetak
indicky ,diamantovy mol® jako (Eesky béldsek)

The Issue The Culprit

: 2 .
Slide 3 Bayer CropScience
R




The Challenge - Diamondback Moth

* Skudce ,diamantova mura"
je odolna k vétsiné pesticidu,
zoufali farmari se ilegalné vraceji k DDT

* ndklady na postrik 168 mil US $ rocné,
predstavuji 38% celkovych

* strikat nutno jednou tydné,celkem 13x

* celkem 6000 tun roéné insekticidu

KVETAK i ZELI jsou v Indii kli¢ovou

soucasti stravy, zejména pro vegeteridny
— ez=x) Bayer CropScience




Field Trials India 2006

Kontrolni
) rosﬂin_y )

Bt rostliny

—
—

CIMBAA

Bt zelenina: bez postrikl, housenek i mykotoxinu ...




PLODINY

'SUCHOVZDORNE-

Kudy k nim ?2??




Prenosy genu kodujicich/regulujicich

- tvorbu &i funkci antioxidantu

- tvorbu ¢&i funkci osmoprotektantt

- ERD (early responses to dehydratation)
- integritu bunéénych membran

- iontovou homeostazi

- vazebné proteiny vapniku

bezprostredni navaznost na problematiku
,slanuvzdornosti”




Suchovzdorna odriuda kukurice Optimum AQUAmax

!kprqrolq hybrid klasicky hybrid
| ' zvySeni produkce
za sucha
proti kontrole o 5%

mechanismus ?

DuPont - Pioneer Hi Bred
2011

Colorado, Kansas, Nebrasca, Texas




Svétova biotechnologicka trojka
Monsanto, Du Pont-Pioneer, Syngenta

Technologie zaloZena na prenosech bakterialnich
CHAPERONU (zejm. typu ,cold shock pro‘remu -CSPs)

Modely: Arabidopsis, ryze
Plodiny : kukurice, bavinik

Péstovani :

zejména stredozdpad USA -
sezonni sucha

Kansas, Nebrasca




Editor’s Choice Series on the Next Generation of Biotech Crops

Bacterial RNA Chaperones Confer Abiotic Stress
Tolerance in Plants and Improved Grain Yield in MONSANTO

Maize under Water-Limited Conditions™! 2008

Paolo Castiglionil, Dave Warner, Robert J. Bensen, Don C. Anstrom, Jay Harrison, Martin Stoecker,
Mark Abad, Ganesh Kumar?, Sara Salvador, Robert D’Ordine, Santiago Navarro, Stephanie Back,
Mary Fernandes, Jayaprakash Targolli, Santanu Dasgupta®, Christopher Bonin,

Michael H. Luethy, and Jacqueline E. Heard*

Monsanto Company, Mystic Research, Mystic, Connecticut 06355 (P.C., D.W., R].B.,, D.C.A,, B,

M.H.L., J.E.H.); Monsanto Company, Chesterfield, Missouri 63017 (J.H., M.S.,, M.A., R.D., S.N,,

S.B., M.E); Monsanto Company, Malleswaram, Bangalore, 560003 India (G.K., ].T., S.D.); SCIENTIFIC

Monsanto Company, Cambridge, Massachusetts 02139 (S.5.) A L
Py AMERICAN

Plant Physiology, June 2008, Vol. 147, pp. 446-455, www.pla

Energy & Sustainabilty - Climatewire = July 27, 2012 12 Comemants Email Print

Positive Early Results

‘f’ | Types of genetically modified com could offer modest protection for drought tolerance and might
N

l& ‘q;?] !l . -Ir . ' - Drought-Tolerant Corn Efforts Show

helpindividual farmers recoup yleid losses in drought conditions
By Tiflany Siacker and Climateviire

J _' ...-! ;

In the midst of the nation’s worst drought in
50 years, two of the world's largest
agricultural companies are testing corn that
is bred and genetically engineered to
withstand low rainfall levels.

W B W

Monsanto’s DroughtGard hybrid corn - the
first-ever hybrid genetically engineered for
drought tolerance -- was planted this spring
in initial field trials. Sowed amid sufficient
rain and optimism for a record-breaking
crop yield, the company has encountered a
close to worst-case seenario to test its

product.

In addition, DuPont Pioneer's hybrid AQUAmax corn -- developed using advanced
breeding techniques rather than biotechnology — debuted last year with five different
versions. This year, the company is launching six more with drought telerance traits
combined with pest resistance and other high-yielding attributes

But the drought ripping through the Midwest is persistent and widespread. Despite
positive feedback from farmers, the companies admit that cutting-edge technology
can only go so far.




MONSANTO . 8
2012 LR

DROUGHTGARD HYBRIDS -

—_—

cspB RNA chaperon protein ' | '_7:""\ 4
z Bacillus subtilis |

http://www.youtube .com/watch?feature
=player_embeddedé&v=LZvJ1vJHiec




Polni pokusy firmy SYNGENTA na Western Kentucky University
2011

Sezonni sucho tésné pred kvetenim vyrazné snizuje ndsadu
zrn v klasu . GM varieta (vpravo) tento stres toleruje.




Genetically Modified Plants To Resist Intense Drought

Divka s kukurici, pokusy s GM tabdkem, cil ,suchovzdornd” bavina
tolerujici stridavé zavlaZovani brakickou vodou (1/3 soli vody morske),
ale také odolna r'aanta, Cirok, r?ie

Israeli agro-biotechnology company, Rosetta Green, has developed a new
technology to develop plants that are better able to withstand prolonged periods
of severe drought.

The company, based in Rehovot, Israel, experimented on tobacco plants that
were irrigated with seawater instead of freshwater. The genetically modified
plants created by the company were able to grow under seawater irrigation, as
opposed to the control group of plants.

GM technologie zaloZzené na prenosech
genu kodujicich ruzné micro-RNA




PLODINY

PRO LIDSKE ZDRAVI




Diky odolnosti vuci nejriznéjsim patogentm

(virovym, bakteridalnim, houbovym) jsou
biotechnologické = GM rostliny/potraviny

nejen prosty pritomnosti xenobiotik typu mykotoxind,

ale nadto mohou byt i

BIOFORTIFIKOVANE

s kvantitativnimi i kvalitativnimi zménami v prirozenych
hladindch vitamint, bioaktivnich polyfenoli, flavonoidu,
nenasycenych mastnych kyselin ...




..bylo nebylo, aneb pribéh
Golden Rice = Z|Cl‘|'é r?ie prof.Inga Potrykuse

.I | LI l'-:ll'
b L w

takhle jsme se kdysi sezndmili ..Plant Cell Biotechnology kongres
SZEGED 1980




COVER In this issue, Science begins its "Pathways of Discovery” feature—a
yearlong series of monthly essays examining the complex routes by which
science and scientists uncover knowledge about the world. In the cover
image by artist Michael Gibbs, human figures traverse a mysterious and
seemingly endless landscape of winding, intersecting, and splitting path-
ways. They have covered much territory, but their present positions sug-
gest little about the ultimate lengths and destinations of their journeys.

14 January 2000

Jak predznamendni nekoncicich
.pathways” nikoliv samotného
objevu , ale jeho uplatnéni .....

~ a také jako varovny doklad
lidské malosti a sobectvi,
maskovanych
,ochranou té pravé prirody"

COVER In this issue, Science begins its "Pathways of Discovery” feature—a
y yearlong series of monthly essays examining the complex routes by which
A

science and scientists uncover knowledge about the world. In the cover
image by artist Michael Gibbs, human figures traverse a mysterious and

A2y e seemingly. endless landscape of winding, intersecting, and splitting path-
"(\FNJ /_;V‘« W ways. They have covered much territory, but their present positions sug-
e gest little about the ultimate lengths and destinations of their joumeys.
s

Engineering the Provitamin A
(B-Carotene) Biosynthetic
Pathway into (Carotenoid-Free)
Rice Endosperm

Xudong Ye,' 1 Salim Al-Babili,?* Andreas Kl5ti,"| Jing Zhang,’
Paola Lucca,” Peter Beyer 2§ Ingo Potrykus’§

Rice (Oryza sativa), a major staple food, is usually milled to remove the oil-rich
aleurone layer that turns rancid upon storage, especially in tropical areas. The
remaining edible part of rice grains, the perm, lacks several ial nutrients,
such as provitamin A. Thus, predomi rice cor ption promotes vitamin A
deficiency, a serious public health problem in at least 26 countries, including highly
populated areas of Asia, Africa, and Latin America. Recombinant DNA technology
was used to improve its nutritional value in this respect. A combination of trans-
genes enabled biosynthesis of provitamin A in the endosperm.




Projekt ZLATE a Zelezné RYZE:

IDA (iron deficiency anemia):

postizeny 2-3 mld.lidi v Africe a Asii

- snizeni imunity,

- ohrozen télesny i dusevni vyvoj,

- zvySena umrtnost plodu i rodicek (20%),

VDA (vitamin A deficiency )
- az 230 mil.déti roéné ohrozeno VAD umrtnosti,

- az 500 tis.rocné oslepne

Reseni: ,biofortifikované" zakladni potraviny,
zejmeéna loupana ryze var./ndica




provitamin A project:

Potrykus, Bukhart, Beyer, 1992 -1999
postupny prenos 4 genu metabolické drdhy syntézy
karotenu (z MNarcissus, Erwinia),

karoten se ukladd v endospermu ryze a barvi jej
Zluté -"zlate™

Potrykus, Lucca, Hurrel 1995 - 2000

prenos genu proteint chelatujicich ,hemové" Zelezo
(ferritin z fazolu,metallothionein z plané ryze).
Gen pro fytazu z Aspergillu rozklada fytaty béhem
traveni




Gene donors:

A Phaseolus vulgaris - ferritin

B basmati rice - metallothionein

C Aspergillus fumigatus - phytase

D MNarcissus pseudonarcissus - phytoene synthase + desaturase
E Erwinia uredovora - lycopene beta- cyclase

Images courtesy of Horticulture Department, Texas A&M University (A); Agricultural Research Service, USDA (B); International
Union of Microbiclogical Societies (C); Animal and Plant Health Inspection Service, USDA (D); and Cooperative Exten sion Ser-
vice, Oregon State University (E).




Golden Rice 2

pro fytoenesyntdzu
az 24x vy3si obsah karoténu oproti ptivodni GR 1
kryje vice nez 50% denni potreby vitaminu A
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"'“ *3’” il ”'“'d"'" — e SYNGENTA 2005




Deset let
EMBARGA

na
GOLDEN RICE

Ideologicka
GENOCIDA ??

Seedsbf discontént. ’
Rlthough Potrykis has f?
refired, Peter Beyer iy
stillworking on gobden

3 fice af thesUnWersily

Peter BEYER "t




Ingo
Potrykus R 5
2013 = Frantisek I

Zehna misce
Zlaté ryze




Biofortifikacni priority evropského vyzkumu

Commercial Applications

latky vazajici Skodlivé
chemické radikaly

( protirakovinné)

karotenoidy, flavonoidy i taolcanidiogpe

Lycopene Recduces risk of cancer, heart disease Tomato, watermelon

Phytochemicals

Phytochemical class Potential benefit Dietary source(s)

Neutralizes free radicals

imunostimulativni latky
glukosinolaty, saponiny

shizovani hladin

cholesterolu

fytosteroly, saponiny

ochrana proti

osteoporoze

dleva v menopauze:
isoflavonoidy

Lutein
Xanthophylls
Flavonoids
Anthocyanidins
Flavonones
Catechins
Proanthocyanidins

Glucosinolates
Sulforanes
Glucoraphanin

Isoflavonoids
Genistein
Daidzein

Phytosterols
Stancl

Saponins
Sapogenin

Maintains healthy vision
Maintains healthy vision

Improves circulatory function
May reduce cancers

May reduce cancers

Prevents infections

Stirmulates anticancer enzymes

Protects against inflammation
and infection

Protects against osteoporosis
Eases menopausal symptoms

Reduces risk of heart disease,
lowers LDL

Immune booster, lowers LDL

Leafy green vegetables
Yellow fruits and vegetables

Blueberries, red grapes
Citrus fruits

Green tea

Cranberries

Broceoli, cabbage

Cabbage, kale, mustard

Soybeans
Soybeans

Corn and say oils

Alfalfa sprouts, spinach




Bruno MEZZETI 2004

Zvysenad tvorba
prirozeného
AUXINU (IAA)

v semenicich
transgennich jahod

Plody

cetné, velke, vonavé
a biofortifikované
ochrannymi
antioxidanty

Neni nad kvalitni ,,BERRIES“

BMC Biotechnaology 2004, 4 hittpaadfwww. biomedcantral.oom' 4726750

Figure 4

Stmm“wm and raspberry frults from contral and Defid-nei planits. Wild sorawberry F.vesca frults {panel ap contral plane,
fruies in the top row; DefH%-ioaM line 1, fruits in the middla row, DafHF-iggh line 2, fruis in the bottom raw. Cultivated straw-
berry F.x ananossa (panel by control plane {laft fruith and DefHPinal [right fruit), Raspberry R, [daeas froits {panel e control
plant (the three fruits in the botcom row) and DrefHSizeM (e three fruits in the top row). Annotatione C = urru-.:m_farmmi
coptral: L = mnsgenic line,

Table |: Fruit parametors: sine {average height and averages dimreter}, walghe, total sugar contant from cantrol and D-ﬂih—hﬂﬁl
transgenic ines of strawberry (£ vesco and F. = anon e euliivated in greenhaunsn and respleery (R osus) cultivated in apen ficld,

Fruic sz Frigit wedght Toal Sugar

Height (men) Diameter [mm} E "Biriog

F. pestt — prawnhoass

1 £00% < 116% €044 Gre 001 e 46 2054 a
1314 = 00D 1306 £ 04T 5 050+ 001 b 1721041 =
1349% 2 Xi0a 138 20470 039+ 0.02a 134+ 04%a

E x gnonosse — greephouse

SOTT £ 09 b FITEOTT B TT6E=06%b TET X012 %
3755 = |Bka %11 20690 255+ 0 Ea el 015

R idosuas — epen freld

Contrad leg2= 1,10k 2WaHb = LiDd 22005 b 1T+ 018
DredHFeima | 2189 [30a 4302 [1La 250 & 007 = 135020132

“ahuts Gee mezhs £ SE ealculared on 3t gast 30 fruis dor each production oyele (s== rathods for detalls). For each it meens folioeied by aclease
anp eamman letter sry nok sgrificantly Sfforent acearding to Durean’s Muldple Range Tas (o = 801), 35 = Standard Error,




GM Blood oranges??!

The darker the orange the sweeter and healthier the juice

A mysi plné antioxydanttii
netloustnou
a nechorej

the-orange-the-sweeter-and-healthier-the- juice/




Purple tomato can beat CANCeEr

RO
Q!
i

be possible to create new foods which may offer added protection against a
wide range of illnesses.

Prof Cathie Martin, of the John Innes Centre in Norwich who led the trials,
said: "This is one of the first examples of metabolic engineering that offers
the potential to promote health through diet by reducing the impact of
chronic disease.

This is the first example of a genetically modified organism with a trait that
offers potential benefit for all consumers.”

Research also suggests that the compounds protect against heart disease and
age-related degenerative conditions such as Alzheimer's.

Butelli E., Titta L., Giorgio M., Mock H. P., Matros A., Peterek S., Schijlen E. 6., Hall R. D., Bovy A. 6.,
Luo J., Martin C. (2008) Enrichment of tomato fruit with health-promoting anthocyanins by expression of
select transcription factors. Nature Biotechnology 26 (11) 1301-1308 DOI:10.1038/nbt.1506




A co blizka budoucnost ....?

Table 1. The next generation of GM crops developed recently

Nutrient/trait Crop :‘:i‘:; Mé;;i‘;zll:n Main benefits Reference

Vitamin A deficiency

B-Carotene  Rice Opug/g 37 pg/g causes blindness and [4]
increased child mortal

Current Opinion in Plant Biology Iron malnutrition causes
Increase > 6

fold anaemia or impaired [5]
Genome studies molecular genetics o me_ntal development

Volume 16. Issue 2, May 2013, Pages 255-260 Iron Rice

Base Max level in

level GM crop Main benefits Reference

Nutrient/trait Crop
To prevent neural tube

defects [6]

Promise and issues of genetically modified Ascorbate Maize 18 ygle 107 ol Ascorbate deﬁ_czlency 7]
crops causes scurvy in human o

Folate Rice <1 pg/g 17 png/g

- Hao Chen 55, To hinder the progression
p¥ S Oleic acid Soybean ~20% ~80% of adrenoleukodystrophy, [8 and 9]

« National Key Laboratory of Crop Genetic Improvement and National Centre of Plant

Gene Research (Wuhan), Huazhong Agricultural University, Wuhan 430070, China and reduce blood pressure

To reduce coronary heart
Omega-3 Canola 12%  50% disease and maintain heart [10]
health

Benefit for some health
Amylose Wheat 28%  75% issues associated with some [11 and 12]
chronic diseases

To extend the life of

Anthocyanin  Tomato 0 pg/g 2.83 pg/g Gancer-probie mice

[13]




Mnohé GM jiz v Evropé mame,
pouzivat je ale nesmime - MORATORIA !l
Presto nebud'me pesimisty -

Mozna zacina celosvetové tani
nejen arktickychledovcd,
ale také zamrzlé anti-GM ideologie.

Dotkne se i Evropy ?

Pomuze ,srdce" tam,

kde mozky jsou
netecné ?



NAMITKY proti GM technikdm

Jsou GM plodiny jen prinosem ?
Jaka rizika prinaseji ?

Jen JEDNO je NESPORNE a objektivni

obecnd problematika MONOKULTUR a velkokapacitniho
zemeédélstvi:

- krajinné zmeény

- §ifeni chorob ¢i Skudcu

- zUZeni odrudového spektra

- dodrzovani smluvnich pravidel

nic z toho neni specifikou GM plodin




EKOTERORISMUS

jako privodni jev souéasnych GM aplikaci ?

Attack on June 29, 2010
by unknown vandais

Attacks on GMO research are
reaching a new dimension




-
y.ponicenych GM pokusnych poli v Némecku

A =
S
S =

Nardst ploc

... ' Destroyed field trials in Germany

I O GMO field trial blocked _ l

B Other criminal activity
l B Field destruction

s f
[T T
Ll S

- aatometa .Mm' -,
Vorbot sdort!
*0

Risks and challenges for the European Biceconomy / waruissem@ethz.ch

EPSO 2010
predseda
Wilhelm Gruissem




e
Kdepamo nenizochrana GM psSenice pred agresi ...

~ : Greeqpeace protest against our

o transgenic wheat field experiments

EPSO 2010
predseda
Wilhelm Gruissem




.Eko Zneci" v pSenicnem poli

Destruction of our transgenic

ETH - f wheat field experiment

|

Vandalism on June 2008 by 38 persons

EPSO 2010
predseda
Wilhelm Gruissem




RIZIKA ZDRAVOTNI ani EKOLOGICKA

dosud nikdy NEBYLA POTVRZENA

Hlavni riziko spociva v fom, Ze navzdory neexistenci
raciondlnich namitek nedokazeme GM technologie
~pocitove”™ prijmout

Dlvody : podvédoma lidska obava z ,neznama"
dlouhodoba tendencni medialni antikampan




Lilek VZjCOPlOd)" baklazdn Solanum melongena eggplant ,brinjal

The moratorium overturns a regulatory
panel’s decision last autumn to clear Bt brin-
jal for commercial planting. But with public
sentiments running strongly against Bt brin-
jal, Ramesh said, “it is my duty to adopt a
cautious, precautionary, and principle-based
approach.” The moratorium will stay in
place, he said, until studies establish “the
safety of the product from the point of view
of its long-term impact on human health and
[the] environment.”

BT brinjal

mél byt prvni oficialné schvalenou
indickou GM/BT potravinou

zatim vSak sdili osud ,Golden Rice".
Indickd GM odrida, 10 let vyzkumu
a zkousek. DalSich 30 testi by mohlo
znamenat az dalsich 22 let ,odkladu”
JFruit and shoot borer" plsobi ztraty
az 70%, pesticidy az 40x za 120 dni
péstovani

INDIA

Biolagist turned
novelist

Indie jako centrum S.m. diversity
2 500 native varieties

Science
and the movies

After Acrimonious Debate, India Rejects GM Eggplant

NEW DELHI—The standard bearer of the next
food revolution in India was supposed to be an
eggplant. Instead, the unassuming vcgcmhlc is
at th terof a rging hthe
firture of agricultural bmlachunlng) in Indm
hanging in the balunce.

At apress conference here on 9 February,
India’s environment minister, Jairam
Ramesh. announced a “moratorium” on
commercial release of what would have
been India’s first genetically modified (GM)
food crop: varictics of eggplant, called brin-
jalin India, equipped with a protein from the
bacterium Bacillus thuringiensis (Bt} that's
toxie 10 insect pests,

The moratorium overturns a régulatory
panel’s decision last autumn to clear Bl brin-
jal for commereial planting. But with public
sentiments running strongly against Bt brin-
jal, Ramesh said, s my duty to adopt a
cautious, precautionary, and principle-based
approach.” The moratorium will stay m
place, he said, until studies establish “the
safety of the product from the point of view
of its long-term impact on human health and

[the] environme:

Biotech boosters are reeling, “Itcould bea
major setback for agriculural biotechnology
i i Maharaj Kishan Bhan, an
immunologist and secretary of the depart-
ment of biotechnology in New Delhi. But
some prominent voices had been preaching
caution, “Who will have access o the tech-
nology? Who will be responsible if some-
thing goes wrong ¢ must address pub[lz.
concerns before making a decisi
agricultural scientist M. S, Swatr
¢chair of the M. S. Swaminathan Res
Foundation in Chennai. Others cite possible
toxicity of the Bt protein and the potential that
it could contaminate non-GM brinjal.
Ramesh has taken a “courageous stand.” says
molecular biologist Pushpa M. Bhargava, for-
mer director of the Centre for Cellular &
Maolecular Biology in Hyderabad, who calls
the moratorium “fair and good.”

India is the center of diversity for brinjal,
with more than 2500 native varieties. [1is als
the seeond-largest producer after Ching—but
vields have been hit hard by an insect called
g the fruit and shoot borer. The pest has cansed

{5 [LEFT T3 MGHTE MAHYCO: PALLAVA BAGLA.

Turning point, Jairam Ramesh, India’s
environment minister, infervened in
plans 1o release a genetically modified
food crop, brinjal. His decision could
have a big impact on biatechnology.

losses of up 1o 70% of comme
according to the International
Acquisition of Agri-biotech Applications in
New Delhi, a GiM food advocacy organiza-
tion. The group claims that farmers must
apply pesticides to brinjal up 10 40 times aver
the 120 days from sowing to harvest, and that
pesticide use could be reduced with Bt plants,
Work on Bt brinjal in India began in 2000,
when Maharashtra Hybrid Seeds Company
Lid. (MAHYCO) in Mumbai inserted the Bt
ervl Ae gene into eight hybrid brinjal varietics,
(The Bt technology was licensed from Man-
santo, which owns a minority stake in
\rh\l IYCO) In mmph'umc with Ennh.m e

(S
as well as field trials at
se, 42 were done independ-
ently in India's agriculture research system.
An assessment of whether pollen from GM
brinjal would contaminate native crops found
“limited outcrossing” with Bt pollen traveling
amaximum of 30 meiers.
Last October, Tndia's top biotechnology
regulatory body, the environment ministrys
Genetic Engineering Approval Committee
{GEAC), concluded that *Bt brinjal is safe for
environmental release™ but deferred a [inal
decision due to the “major policy implica-
tions.” Ramesh withheld approval and
announced a series of seven public hearings
llmi wrapped up last week in Bangalore. The
hearings h 1the
hand of opponents: Even before Ramesh’s
decision, several Indian states announced
that they would attempt to ban commercial

plammgol Bt brinjal. (On 9 February, he ook

wipe at GEAC, announcing that he would
rename it the Genetic Engineering Appraisals
Committee.)

Some influential scientists are thrilled by
Ramesh’s call for additional tests, “The safety
assessment is not complete.” angues Bhargava,
a special observer to GEAC appointed by
India’s Supreme Court, He says MAHYCO
should undertake another 30 tests, including
chronic toxicity studies and a comparison of

in Bt brinjal and o representative

nitive variety—tests that he claims could

cars tocomplete. A 9 February state-

m M »\In’( O said the company

ision. “We have no

ation in doing more tests,” Usha Barwale

Zehr, a genetic engineer and MAHYCO's

chief technology officer., told Seience. “But it

cerfainly can't be unending, and the new tests
.. need to have a scientific val

Supporters of GM crops take comfort in
the fact that the moratorium applies only to
eight Bt brinjal varicties and that Prime Min-
ister Manmohan Singh's government has not
rejected all GM technology. Indeed, brinjal
would not have been the first GM erap in
India: In 2002, the government approved Bt
cotton, which is now cultivated on more than
9 million hectares in India. Last month,
Singh declared that “we should pursue all
possible leads that biotechnology provides
that might inc our food security.” But
for now the country’s first GM food has
proved too hard to swallow. ~PALLAVA BAGLA
With reporting by Richard Stone

www.sciencemag.org SCIENCE VOL327 12 FEBRUARY 2010




Ne Jde pritom jen o pemze - ale o doslova

tisice Ildskych Jivotl - disledkd NECHTENE HLADOVKY
avitaminoz, potravin deficitnich na mikroelementy,

¢i obsahujicich mykotoxiny

TISKOVA ZPRAVA :

Hladovéjici Tanzanie odmitla
prijmout dar Bt-kukurice:
,,..neotravime si nase déti tim,
co v Americe nechtéji .."

.pachatel” .. jedna evropska firma

Fiditia (4 roky) i kasi v centru podporevanem UNICER
vo vesmic] Sangala, pobliZ hranic s Demokratickou
republikou Kengo. Tata specialnt smer kikurice, cukr
a oleje je sougdsty pede o &t trpici p-..-:!'r:..zh-r:-u ¥
siluaci, kdyz jiE mohou prijimat nermalni stravu.

Pobyt 1 ditéte v mobitrim VyEivovem centru, vietng
terapeuticke viZivy, zdravotnickeho materialy,
hygienickeho wybaveni, teplé deky a jednoducheho
WiEka stoji K20 K.

UMICEF/ Giacomo Pirozzi




Beta karoten ze zlaté ryze je
stejné dobrym zdrojem vitaminu A
jako ten z ,olejovych kapsli*

B-Carotene in Golden Rice is as good as f-carotene in oil at providing
vitamin A to children’™

Skodliva zlatd ryze

vrazdici Greenpeace ?

hitp:/ftechnet.idnes.cz/zata-

i trv uZ 15 let, vedei dostali trest za pokus § détmi -—..

Boj o zlatou ryzi trva uz 15 let, védci dostali trest za pokus
s détmi

v €iné byli potresténi tfi védci za
kterd ma dedavat vetsi
ostrych sporli a boji mezi zastandi a aktivisty.

& pokusy” s détskymi icastniky. Podavali détem “zlatou ryzi",

A. Geneticky upravena ryZe je uz patnact let pfedmétem

Srovriani barvy biiné a até ry2e. | fato: International Rice Research institute

Rostlina, ktera méla zachrafiovat desitky, moZna stovky fisic Zivotl rocné se skryva témér 15 let v
trezorech. Geneficky upravena "zlata ryze" méla obohatit stravu obyvatel chudych zemi.

V poslednich mésicich se stala aktérem skandalu a silnych protestd v Ciné. Skupina védcl
usporadala experiment, béhem néhoz dostavala upravenou ryZi skupina déti. Jejich rodice vak

dkem zkousek byl vyhazov védcd i

nevédeli, ze jde pravé o tuto geneticky upravenou rostinu. Vy
zesileni odporu verejnosti k rostlingé stvofené, aby pomahala.

Problém A
Kazdy rok oslepne na svété zhruba &tvrt aZ pll milionu lidi, protoZe nemaji v potrave dost vitaminu A,

odhaduje Svétova zdravotnicka organizace. Necela polovina do 12 mésicd zemie.

Jde hlavné o chudé obyvatele tropickych zemi, jejichz strava byva pomémé jednotvama. Velkou cast
potravy tvofi ryze. Loupana bila ryZze (neloupang, "hnéda" se hife skladuje) neobsahuje latky nutné
pro vytvoreni vitaminu A v lidském téle. Rostlina sice obsahuje geny pro tvorbu betakarotenu, oviem ty

14.2.2013 11:29

. The American Journal of Clinical Nutrition

Guangwen Tang, Yuming Hu, Shi-an Yin, ¥in Wang, Gerard E Dallal, Michael A Grusak, and Robert M Russell

ABSTRACT
Backgraund: Golden Ride (GR) has been genctically engineered to
be tich in S-carotene for use as i source of vitamin A.

Objective: The objective was to campare the vitamin A value of
B-carotene in GR and in spinach with that of pure B-carorene in oil
when consumed by children.

Design: Children (1 = 68; age 6-8 y) were randomly assigned to
constme GR or spinach (both grown in o nutriént solution contain-
ing 23 stom% “H,0) or [*HglB-carotene in an oil capsule. The GR
and spingch B-carotene were enriched with deuterium (*H) with the
highest abundance molecular mass (M) of My.—+*Hig. [°C glRet-
inyl acetate in an oil capsule Was administered os a refererice dose.
Serum samples collected from subjects were analyzed by using gas
chromatography electron-capture negative chemical joni:
spectrometry for the enrichments of labeled retinol: M,
["HglB-carotenc in oil), Myesa#S (from GR or spinach PHyo)8-
carotenel. and My, urt10 (from [CyyJretiny] acetate)

Results: Using the response to the dose of [0 gjreting] scetate
(0.5 mg) as a reference, our results (with the use of A

corichment at days I. 3. 7. 14, and 21 after the labeled doses)
showed that the eonversions of pure B-carotene (0.5 mg), GR B-car-
otene (0.6 my), and spinach 8-carotene (1.4 mg) to retinol were 2.0,
2.3, and 7510 | by weight, respectively.

Conelusions: The -carotene in GR is as effective s pure f-carotene
in oil and better than that in spinach at providing vitamin A 1 chil-
dren. A bowl of ~100 10 150 g cooked GR (50 g dry weight) can
provide ~60% of the Chinese Recommended Nutrient Intake of
vitamin A for 6-8-y-old children. This trial was rogistered o wwwclin-
icalmls.gov o5 NCTUOS80212.  Am J Clin Nure 201296:658-64.

INTRODUCTION

Viwmin A is essential for the promotion of general growih,
maintenance of visual function, regulation of differentiation of
epithelial tissues, embryonic development, and immune system
function (1, 2). Vitamin A also has wrole in the prevention of
morbidity and mortality from infectious discases in children (3—
). Chronic consumption of diets that are Jow. in vitamin A re-
sults in vitamin A deficiency (VAD).

To prevent clinical VAD. chemically synihesized vitamin A
(~300 million vitamin A capsules per year) has been admin-
istered pedodically to “at-risk” populations (7, 8). Fortification
of foods sach as cooking oil and sugar with vitamin A is also
cansidered an efficient way to prevent and control VAD (9, 10).
Also, food-based programs designed (6 increase the availability
af faods rich in provitamin A carotenoids and to promote their

consumption have been suggested as realistic and sustainable
alternatives to owercome VAD globally (10). However, the ef-
ficacy of carotenoid-rich plant foods at preyenting VAD has
been shown to be lower than that previously hnped for or ex-
pected: the vitamin A eq of 7 A id

vich foods varies from 2 g f-caroteneo—1 pg retinol (for
diets contining pure S-carotene in 0il) 10 27 g B-carolenc—to—
1 g retinol (for B-carotenc in certain lealy vegotables) (11-19).
Morcover, WHO reparts published in 2009 and 2012 claim that
~190-250 million preschool children warldwide are still af-
fected by VAD (3, 20) and th( providing vitemin A supplements
could reduce all-cause mortality in children younger than 5 v by
24-34% (4, 5, 8). A UNICEF report in 2010 (6) showed that
about 8.1 million children younger than 5 y died in 2009. Thus,
vitamin A availability for all children in undemourished senings
could prevent ~1.9-2.7 million child déaths annually, In an
effort to provide long-term and sustainable prevention of VAD,
staple foods with p A might be
@ seft and effsctive additional sppronch (21, 22),

Scientists have mponents of the p
biosynthetic: patlway inte sice endosperm (23) so Gt Golden
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GOLDEN RICE )
na FILIPINACH

AT A T RV TR pokusy International Rice Research Institute
¢4 ks U Ay | a Phillipine Department of Agriculture
PILI, Camarines Sur

Peasant Movement of the Phillipines
SIKWAL-GMO

‘ Podpisy proti niceni:
» Petitioning Anti-biotechnology activists who destroy field trials of Golden Rice vice nei 5000 béhem nékolika T?dnﬁ,
Global scientific community condemns the Nearly 5600 have signed on to the petition so far.
recent destruction of field trials of Golden A quick look at the numbers suggest that we had
Rice in the Philippines signers from nearly 100 countries across the globe,
nearly 40% of them were from the Europe and
another 40% from USA, about 15% from India,
Philippines and other Asian countries, and about 5%
B, Fenigily from Africa and Latin American countries. See the

Channa Prakash bf‘eakdown Of number's below.
Auburn, AL

Multiply Your Impact Prakash

v
Turn your signature into dozens more by sharing this petition and recruiting CeSko 26
people you know to sign.




Evropsti Zeleni , GM plodiny a vcely
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CASOPIS CESKEHO SUAZU VEELARD "l%

ROCNIK 63 (144) » URCENO CLENUM €SV

Ve VéelaFstvi & 3/2010 (str. 75 a 82)
jsme vas vyzvali k otevieni debaty
o geneticky modifikovanych rostli-
néach. Pryni &dst debaty jsme publi-
kovalive VEelaFstvi€. 5/2010 (str, 151).
Nynipokracujeme druhou #asti.

Povim to hned zkraje. Porésilo mé sa-

motné zjisteni, Ze na strankach Veelaf-

styivznika diskuse k tématu GM plodin.

Kazdy soudny, &ialespon j 50

samoziejmé rid, kdy? jehc

odezvu, al jiz 'ak(:ukull.

Odpoved pana docenta Ptitka me
viak rozesmutnéla. Nikoliv proto, Ze au-
tornesouhlasis mymiargumenty ve pro-
spéch GM plodin, ale iaﬁ!{}}m zptisobem
todeld.

Pan docent je védec a pedagog, pra-
covnik univerzity, kierd ma mezi pFiro-
dovédei velmi dobré renomé, Je zicjmé
uznivanym odbornikem nejen ,pFes
véely a émeldky*. Dlouhy seznam jeho

ublikaci svédéi o tom, Ze mu nemohou

E}i(cizfzéklndm ravidla ,publikaéniho
femesla® - neZ o nééem zalnu psat, dobie
si prostuduji celé spektrum pefslusngch
literdrnich prament (zejména téch pai-
vodnich, kniznich & tasopiseckych, pro-
slyeh odbornou recenzi), nikoli jen inter-
netové svodky z  druhé ruky® (ano, jsem
sivédom toho, Ze tak oznatuji i svoje
vlastni citované piednisky). Pokud ci-
tuji, cituji pfesné. Pak se mi nemiiZe
stét, abyeh ,bojoval* namfsto proti fak-
tim jen proti vybranym a obeene trado-
vanym mytim & fikeim, nebo dokonce
protitém, které jsem si sam —al zamérng
¢iomylem - vytvoril.

Nebudu polemizovat s €linkem ko-
legy Ptagka vétu po vEté. Shrnul jsem
icrln namitky - snad dostateéné vyzna-
mové presné - do nize nvedenyeh bodt,
Popravde feéeno, jsou do znatné miry ty-
vické pro diskuse GM odborniki s [aic-
kou verejnosti, Nemél by tedy bytani pro
vas problém se v nich orientovat.

. Transgenni rostliny jsou zcela nepii-
rozengnti organismy, védei pii jejich
konstruovdni ponzili ,nenormedlni po-
stupy" - uzto samo o sobé je  proti pii-
rodé,

Ponechmefilozofiim kivahdm cojeaco

neni normalni. Anebo se na toto téma

musime bavit hodiny a hodiny?1? Hori-
zontilni pienos gena F‘n’mda znia po-
uziviuz zfejme po miliony let.

2. Transgenni Bt rostliny svijm ,cizoro-
dgm jedem* ohrozuji nejen cilového
Fkiidee, ale take Sivoké spektrum hou-
senek, motijlit, broukdi. A ndsledné tak
i celyf potravni Fetésec - pres rejsky,
ptiky ax po dlovéka.

Nenisporu otom, ze sougasné konvenéni

zen tvise prosté neobejde bez po-

uiiw’mnruzn_\"uﬁ pesticidi, zejména in-
sekticidf, ale i herbicidii, Ani skalni vy-
znavadi bezpesticidového“ ekologického
zemédélstvi uz dnes netvrdi, ze jeho ag-
ratechnikon by bylo mozno uZivit svit.
Atoaniv pripad® trvalych masivnich do-

1 ody a pestrosti druhii bychomse neméli A
suimku, kritik pristupu avtora Eldnku k problematice plodin

tact. Alternativou k pstovani GM plodin
je tedy pouze (jako dosud) ,stiikata pras-
{mvat klasickou chemii®, s jeji evidentni
nespeeifitou i rizikoyvosti iéinku.

Ve svém ¢ldnku jsem doslova psal, ze
nesmirnon prednosti vyuziti Bt plodin
je naopak pravé maximilni specifita
a¢inkn ritzngch toxind zriizngch variet
&l dokoncee ras Bacillus thuringiensis na ci-
lové ,skildee®. Obecné plati, Ze toxiny Bt
variety kurstaki hubilarvy motyld, car. tene-
brivnislarvy Eidospélee brouk, par.israc-
lensis hmyzu dvoukFidlého. A co hlavné -
hmyzu naprosto uréitého druhu! Doka-
zuji to nejen petlive laboratorni pokusy
(u nas realizované kupFikladu v labora-
tafich Entomologického dstavu Akade-
mie véd Ceské republiky - JBC), ale také
mnohaletd pozorovani piimo v piiradé.
Pred bezmila desetilety napFiklad spus-
tili aktivi eenpeace halasnou kam-
pan sdélu pyl z linit Bt kukufice
vUSA & Kanade hubf housenky  kultov-
niho® motyla monarcha, které se Zivi na
listech plevelné rostliny klejichy. A d¥ive
i pozdéji bude ksdyam('rh'}:y kontinent
m‘imzm o krasuznimych motglich tahty
z kanadskych Skalistych hor az do me-
xické Sierra Nevady. Nic takového seale
nestalo - a celd kampai vyiuméla do
ztracena,

S t&mito a dal3imi relevantnimi fakty
by se mél mitj univerzitni kolega seznd-

d autortohoto
Foto: Vladimir PTA

mit dfive, nez za&ne klist sugestivni
otizky typu ¢ krajina bez motyli to,
eo bychom si do budouenosti pialize

3. Bt toxin se hromadi ve viech édstech

GM rostliny, tedy kupf. i v kenkuiicném

srau. Velmi pravdépodobné tak sko-

dizdravi konzumenttt, véetné flovéka.

Pan profesor Opatrny sice ve své ,10e-

bové predndsee” hldsd, Z¢ trocha (toho-

to) toxinu nasemu sdravi miise i pro-

spét - ale ,pro¢ simdme jesté vice otra-

vovat privodu®.
Piavodni transgenni rostliny vyribéji
a skladuji pEishagny Bt toxin do znagné
miry .pletivove specificky, hlavné v lis-
techavnati. Pyl novycha modernich od-
rod kukufiee jej viak témeF postrida. Do
kukufitného zrna se dostane Bt toxini
naprosté minimum, nadto se brzy roz-
padaji. Nebojte se tedy popeornu v zdid-
ném z nadich kin, i kdyby byl vyroben
zBtMONY.....

Jinak: nikdyanikde jsem nadto netvr-
dil, Ze ,.... to bude vlastng vyhoda, pro-
toze lidsky organizmus bude mirnym
F&suhcnim (Bt] toxint v potravé stimu-
ovin.* To jen pan docent fetl ponékud
ledabyle moji internetovou prednégku
o biofortifikovanych potravinich. Ho-
vofil ch v ni o pfirozenych rostlin-
nych litkdch zvanych ,glukosinolity*
Najdeme je tieba v repee; ale také v ritz-
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Sbornik a program konference:

TRENDY A NOVE PRISTUPY VE

Véelarska vyuka v Blatné zahajena
Pracovni spoleénost navazuje spolupraci v Polsku”
Dratkovat drevéné ramky lze i jinak

Priibéh medovicové sniisky v roce 2010

8:00-8:45

8:45-9:45

10:00-10:40
11:00-11:40
12:00-13:00
13:00-13:40
14:00--14:40
15:00-15:40
16:00-16:40
16:45-17:15

Pracovni spolecnost nastavkovych véelaid CZ, o. s., pofada
Mezinarodni véelafskou konferenci

sobota 13. 11,2010, Praha
Velky sdf Komunitniho centra Matky Terezy, U Modré skoly 1, Praha-Hdje
(nové kruhova stavba s moderni zvonici; 100 metr(i od konecné stanice metra
C-Haje - vystup z metra ve sméru proti pfijezdu;
pred aredlem je parkoviité; sjezd z D1 - exit 2; www.kemt.cz)

Program:
Prezence
Zahajeni, 10 let PSNV-CZ
Karl Koch (D) - Racionalizace a ergonomie ve véelafstvi
Zdenék Opatrny (CZ) - Vely a BT plodiny
Poledni pauza (podavani obéda)
Robert Chlebo (SK) — Marketing medu
Henk Kok, Gert-Jan Schreuder (NL) - Slechténi varroatoierantnlch vcel v Nizozemsku
John Kefuss (F) — Kazdy véelaf mze Slechtit na rezistenci proti nemocem
Antonin Pridal (CZ) — Vnimavost véel k chorobdm
Sona Dubna (CZ) iotika v prevenci onemocnénivéel

Mezi prednaskami bude prost rskus: pr[g@g‘né 4 obcerstvem g e +)
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. Transgenni hmyzoodolné lu$téniny

profesora HIGGINSE, :
Canberra, AU 2006

seeds
ofdoub

Siory Andrew Perin
It took 15 years and $2 milion for a gifted Australian scientist to produce the

perfect pea — a plant with the potential to make money and save the world. But
then it-all went wrong, raising more questions about the safety of GM science.
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. sz cev . GM crops are food for thought
Racionalni argumentace jiz nefunguje .

c > ? Australmcan ex| andzsroleasana ricul ralev orter
uéme se GM prostée milovat ... st e gq:ﬂ port

Australie 2013

NEWS

Briefing

Learning to love GM

In France they're worrying about it causing cancer in rats; in California they’re about to vote on whether all genetically modified (GM)
food must be labelled. Are we any closer 1o embracing GM food?

Do Australians still worry about GM?
Nor as much as we used to. A decade
ago most of us were opposed to GM
foods, but a poll conducted in June by
the Australian National University found
49% of respondents now believe G
foods are safe to cat. All GM foods under-
g0 an evaluation by Food Standards
Australia New Zealand (FSANZ) before
they can be sold here. Three crops are
currently approved for commercial
cultivation in Australia, but canola is the
only GM food grown (the ohers are
cotton and blue carnations). Even then,
canola is permitted only in three states:
INSW Victoria and Western Australia:
Other GM crops are approved for
importation in processed foods. They
include soybean, cor and potaocs.
About 1.5 million hectares of GM crops
were planted here in 2011.

How many GM are grown worldwide?

About 160 million hectares are given over to GM crops globally,
43% of which are on American farms: around 94% of all soya
arown in the US is GM. Other major growers are Brazil,
Argentina and, increasingly, India and China. Some 17 million
farmers grow GM, the most suu_\s\lnl being modified versions of
soya beans, cotron and maize, which acsount for 75%, 50% and
25% of world production respectively. Next month Calfornians
will yote on Proposition 37 (The California Right to Know
Genetically Engineered Food Act). This would require clear
labelling of any food containing ingredients from crops medified
in the lab — and that covers about 70% of processed food in the
US (Corn Flakes, Coca-Cola and many other famous brands
included). Polls show that 65% of Californian voters favour the
aw, but Monsanto, Nestlé, Coca-Cola and other big firms are
spending at least US$25m on a campaign to change their minds.

When did GM crops originate?
Humans have been modifying crops for centuries by blending
varieties of flowers and tame animals to make them tougher or
more productive. Bur targeted
transplanting of genes — whether
from the same species (cisgenics) or
another [transgenics

Gartola: the only GM erop grown in Australia

GM going wrong .
While G\ crops spread across the world, expanding

from trees modified to recycle more CO2:
0 plants able to withstand droughrs; to
a form of wheat, now being tested in the
UK, which emits an odour that re;
aphids but is undetectable to humans.

Are GM crops better crops?

Many farmers think so. GM breeds of
soya and cotton are supplanting
“natural” versions all over the world.
“Br cotton” —a GM cotton introduced
in 1996 - is now used in 95% of China’s
plantatiens. Sixteen years of commercial
cultivation, say GM advocates, show
that GM crops are not scary: products
are tested for years and weeded ourwhen
they go wrong (see box). GM soya, often
used as animal feed, is now prevalent
throughout the world’s food chai, and
the sky hasn't fallen. Indeed, GM crops
are often cited as erucial to feeding the world’s rapidly growing
population, 925 million of whom go to bed hungry cach night.

, what's not to like? |}

ery 50 often there’s a scare Story — like the recent one in France
linking GM corn and cancer in rats. These are often based on
questionable evidence, however. The wider issue (says a report
published last year by conservation groups) is that seeds don't
deliver their yaunted benefits: the higher yields promiscd by GM
seed companies haven't materialised. Worse, GM crops’ resistance
to pests and chemicals has created a genetic arms ra
well illustrated in the case of the Roundup Ready sc
seeds — modified 10 tolerate the herbicide glyphosate — that
Monsanto introduced in the 1990s.

What happened in that case?

Overnight, killing weeds became cheaper, crop yields soared and
farmers flocked to buy the Roundup Ready seeds. But some weeds
then developed resistance to glyphosate and grew into 6ft giants
impervious to spraying. Such superweeds have now taken root in
US farmland, causing about US$2bn of damage last year alone.
In response, Monsanto’s rival, Dow AgroSciences, is now seeking
approval from the US Department
of Agriculture to sell seeds modified
1o be resistant 1o herbicides that
CONEAIN an even more POLent (oxin:

-..and coming right

possible in the 1980s, after scientific
discoveries enabled the transfer of
DNA from one organism to another.
The first GM plants were tested in
the US in the late 1980s. In 1994
the “Flave Savr™ tomato, genetically
altered to stay riper for longer, was
put on shop shelves by Calgene,

a Californian biotech company

Two years later, Monsanto, one

of the world’s largest seed and.
chemical makers, introduced GM
soya beans and then (.M cotton.
These “first- -generation” ? genetically
modified organisms (GMOs) focused
on modification to make them
esistant o pests and weedkillers, so
ficlds could be sprayed without fear
of damaging crops. Since then, more
sophisticated “second-generarion™
GM crops have been developed —

ata rate of about 10% a year, many less successful
attempts have been binned or still await approval,
decades after research began. India declared a
moratorium on “Bt brinjal” — a GM eggplant - after
protests from farmers in 2010. Subsequent data showed
that rats fed Bt brinjal suffered liver damage. And the
original GM crop, the “Flavr Savr" tomato, is no longer
grown anywhere — partly due to unjustified health fears,
One of the brightest hopes (and whitest elephants) of
the GM industry has been “Golden Rice”. GM rice has
been in the works since the early 1990s, when
researchers implanted bacteria and genes from daffodils
to encourage rice to produce beta-carotene, a source of
vitamin A, About a million children die every year from
vitamin-A deficiency, but Golden Rice has yet to make
it to market. Early trials showed it needed more water,
fertilisers and herbicides than ordinary rice, and that
children would need to eat 27 bowlfuls each day to get
their daily intake of vitamin A. But years of genetic
tinkering later, with two GM seed giants (Monsanta
and Syngenta) heavily involved, Golden Rice is
expected to go on sale in the Philippines soon,

2,4-D (a major component of Agent
Orange, used in the Viemam War).

But don't farmers still love GM? (
Yes, but critics argue they’re beis
offered a devil’s bargain that re

in a pernicions form of dependen
Monsanto’s GM soy

own Roundup weedkiller: to reap
the benefirs of the GM seeds,
farmers must also buy Monsanto’s
herbicide. Worse still, GM seeds are
sterile. Rather than hold back seed
each year for next year's harvest, as
they’ M
farmers must g0 back each v

the *“Big Six” multinationals that
control the industry — Monsanto,
Dow, Bayer, Syngenta, DuPont and
BASF —a new sort of vassalage.

., The real Frankenstein’s monster

AS the Asian Century white paper
noted, Asia’s demand for food is surging
as populations rise and millions of
families join the middle class. The
lucrative export potential for high-
value Australian agriculture is obvious,
butthe opportunities will not
automatically come Australia’s way.
Leadership, enterprise, planning and
investment will be vital, which is why
governments, industry and the public
need to engage on the subject of
genetically modified food.

A welcome dose of realism hasbeen
injected into the GM food debate from
an unlikely source: British
environmentalist Mark Lynas,
formerly an ardentanti-GM food
campaigner, has recanted, admitting
that his former beliefs lacked any
scientificbasis and insisting that the
world needs GM food to avoid famine.
Global food production will need to
doubleby 2050 to feed a growing and
moreaftluent population.

Inassessing applications for GM
food, Food Standards Australia New
Zealand has taken a steady, cautiqus
approach, approving genetic
modifications te soybean, canola, corn,
potato, sugarbeet, cotton, lucerne and
rice crops since 2000. The
modifications have protected crops

agamstinsects, herbicidesand drought.
Scope for further innovation exists,
provided high safety standards are
maintained.

Opposing GM technology is a cause
celebre of the green movement, which
clamms it endangers natural and
agricultural ecosystems and human
health. But, as Mr Lynas argues, thereis
no evidence of harm arising from any of
the three trillion GM meals eaten over
thepastdecade. Heregretsthatasan
environmentalist he could hardly have
chosenamore destructive path. In
developing crops that require less water
and fewer pesticides; technology-has
muchto offer the environment as well
asfood producersand consumers, asit
has for centuries. Australia’s wheat
harvest, for example, trebled after the
release of the “federation strain” in
1903, developed by agronomist William
Farrer to resist rust and other diseases.

Now that the whistle has been blown
on the anti-GM crops movement forits
fake imagery of scientists “cackling
demonically as they tinkered with the
very building blocks of life”, Australian
agriculture, maintaining rigorous
safety standards, should capitalise. The
real Frankenstein’s monster was not
GM technology, but the anti-scientific
push againstit.

was not GM technology, but the
anti- scientific push against it.
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* GM plodiny nejsou samy o sobé Skodlivé
a mohou dokonce zlepsovat zivotni prostredi

THIS WEEK

GM food:

Eh_e case

for the defence

Genetically modified crops are not in themselves
harmful and could even benefit the environment

Michael Marshall

FEARS about genetically modified
foods are back on theagenda. But
the idea that genetic modification
is initself harmful now appears to
bea minority viewpoint.

Next month, California votes
onFProposition 37, which would
require the labelling of all foods
containing GM ingredients (see
“Not on the label”, right). In the
run-up, one prominent study
claimed that GM technology is
bad for health.

However, major reports in the
US and Europe have concluded
that the technology is a lot more
benign than is generally assumed

8| MewScientist | 13 October 2012

New Scientist 13 October 2012

tobe the case. There is even
evidence that transgenic crops
are beneficial inways weare only
beginning to appreciate.

It can seem almost impossible
tofind reliable informationon
GM crops. Even peer-reviewed
scientific studies can trigger a
storm of controve

Last month, Gilles-Eric Séralini
of the University of Caen in
France reported that rats became
more susceptible to cancer when
fed GM maize with inbuilt
resistance to the herbicide
glyphosate (Food and Chemical
Toxicology, doi.org/jgq).

Other GM researchers were
quick to pointout flaws in the

study, including the fact |
many of the control mici
anon-GM dietalse devel
cancer. Séralini’s paper ¢
include the necessary sti
toassess whether the dif
between control and tesi
were significant. On 4 O¢
the European Food Safet
Authority announced th
paperwasof “insufficier
scientific quality to be cc
as valid for risk assessme

Aside from such healt
fears, government agen¢
unconvinced that GM te
posesan environmental

In 2010, for example, 1
National Research Courn
reviewed the available li
and concluded: “general
crops have had fewerads
effects on the environmy
non-GM crops produced
<onventionally”. The sar
aEuropean Union repor

“Generally, transger
have had fewer adv
effects on the envir
than conventional ¢

i Spra

'T:agel-a

e law would cost over
fear. The No campaign
range of major biotech
\anies, and has received
ssmuch funding as the
according toareport

belabelled. Nor would alcohalic
drinks orprocessed foods containing
genetically engineered enzymes.
The US Department of Agricuiture
reguiates the production of GM
crops, but companies are now using

MapLight.
azh key

that do not fit the USDA's

def (Nat

{tmean consumers
2unable to telfif food

d using GM

doi.org/jg4). For instance, rather
than inserting new genes, some

A crops are often used
linthe US, but meat
nals would not have to

m-GM crops,
son is becoming
difficult because
writy of transgenic
stance, 94 per cent
edinthe USin2on
lly modified.
| s figures on herbicide
{ m the US National
| Statistics Service, but
| does not distinguish
! GMcrops. He had to
| v much herbicide per

s Spraying forthe environment?

inject proteins toalter
existing genes, Some of these
techniques would also slip through
Proposition 37snet.

hectare was used on each, by
assuming from the type of
herbicides whetherthe cropsina
given area were transgenic or not,

Brookes has taken a different
approach. Supported by biotech
industry funding, he surveyed
industry specialists to estimate
how much farmers would spray
if they were not using herbicide-
resistant GM crops.

His results suggest that, between
1996 and 2010, GM crops may
actually have reduced worldwide
herbicide and insecticide use by
9.1 per cent compared witha GM-
free scenario (GM Crops and Food,
doi.org/jak).

There is an explanation, says
Brookes, Traditional herbicides
don't work en all weeds and so
farmers must spray their fields
several times. Glyphosate, which
attacks most weeds, can be
sprayed fewer times for the same
effect, so glyphosate-resistant
crops need less spraying,

Both Brookes and Benbrook
agree that a second technology has
firm green credentials, though.
Some GM crops produce chemnicals
that kill insects, fending off pests
without the need for insecticide.
A 2006 study by Yves Carriére of
the University of Arizona in Tucson
showed that insect-resistant
cotton harms biodiversity less
than conventional cotton sprayed
with insecticides (PNAS, doi.org/
cwzd48)

GM crops may have other

ying for the environment ?

Extra genes added

benefits. By 2000, the rise of
glyphosate-resistant crops had
cut the use of older herbicides,
which persisted for longer in the
environment and were more toxic
to animals (Pest Management
Science, dol.org/cscdhby).

Still, these improvements are
a deuble-edged sword. According
to the International Survey of
Herbicide Resistant Weeds,
22 weed species are now resistant
toglyphosate. Some insect-
resistant crops are alsolosing
their effectiveness.

Critics blame GM for resistance
Hartmut Meyer of the European
Network of Scientists for Social

“Biotech firms produce

GM crops resistanttoa
small range of pesticides,
encouraging resistance”

and Environmental Responsibility
says biotech companies produce
GM crops resistant toa small range
of pesticides, limiting farmers’
choice and overexposing pests to
the same chemicals, encouraging
them to evolve resistance.

Such problems reflect the way
GM crops have been marketed
rather than underlying flaws in
the technology, though.
Producing a widerrange of GM
crops could reduce the likelihood
of resistance emerging by
allowing farmers to switch the
chemicals they use before pests
evolve resistance.

13 October 2012 | NewScientist |9




Ale vrat’me se na zdavér
od asijské ryze, americké kukurice
australské ¢i indické bavlny, jihoamerické soji atd

k ceskym bramboram

Ty také nemaji rady sucho, ale vlhké roky uz vibec ne

Jejich moderni resistencni slechténi se bez
TRANSGENOSE zrejmé neobejde.




Mnozeni a slechténi
ve zkumavce
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Supertuberizujici
brambor

GM inseréni mutant
D 69 / Lada

Fischer, Lipavska, Opatrny
2009

vyborny k pokusiim

ale pred hladem
nas nezachrani....




Precteni genomu plisné bramborové

Mezindrodni tym genetiku precetl kompletni
dédi¢nou informaci plisné bramborové, ktera pred
sto Sedesdti lety kompletné znicila drodu brambor v
Irsku. Hladem tehdy zemrel milion lidi. V
soucasnosti napacha plisen bramborova kazdorocné
na polich Skody za bezmala sedm miliard dolard.

Chad Nusbaum: , TFi ctvrtiny DNA
plisné bramborové tvori tzv. skdkajici geny
- transposony.” Nature 2009

i- RNA jako hlavni
efektor




S dvéma b/b Y pf‘OTi Bruselu Plisefi bramborova

Phytophtora infestans
geny resistence B/b 1 B/lb 2 yToP

Solanum bulbocastanum
GM br‘ambor‘ fir‘my BASF - nepovolen Teze ;lermf}|cke;p::;y231[;ostupu projektu
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patogena a procesech rozkladu hliz
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o Cil FeSeni:
I E Y Y R AMBOR Vyvinout a uplatnit efektivni integrovanou ochranu proti plisni bramboru se snizenymi
D JI \ U ¥ A ; vstupy chemickych latek vyhovujici mistnim podminkam, pfizpiisobenou sortimentu
péstovanych odriid a poZadavkim zpracovatelii a spotiebiteli na vysokou kvalitu
™ produktu.
Frantisek Kutnar
. L L4 ° . Ld
20 variant pesticidu jako alternativa

Havlickay Brod, leden 2013

Nejen irské ale celoevropské bramborové hladomory 19. stoleti
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SVET BIOTECHNOLOGII

Biotechnologie — jsou obor relativné novy a rozvétveny s dynamickym vyvojem. Setkavame
se snimi stale Cast&ji v zemédglstvi, v Iékaistvi, v potravinafstvi, v chemickém primyslu i
dalich odvétvich.

Internetovy bulletin SVET BIOTECHNOLOGII si kiade za cil

prinaset aktudlni informace z oblasti biotechnologii. Bude vyddvan mésiéné a distribuovan

zdjemclim o tuto problematiku z fad odbornikii i laikd.
V tomto vydéni jsme pro vés vybrali z tuzemskych a zahrani¢nich zdroji:

BIOTECHNOLOGIE V EU

Zbytetné obavy z GMO a nésledné
problémy s jejich pFimési

Veelku nesmysiné obavy EU z GMO
pledin piisobi dalsi a dal§i komplikace.
Tentokrdt upozoriiujeme na problematiku
primési GMO v potravinach, krmivech a
osivech.

Piimé&si GMO schvélenych pro uvedeni do
obéhu se v potravinach a krmivech mohou
vyskytovat do hodnoty 0,9 %, aniZ by se
takové potraviny nebo krmiva musely
oznadovat jako GMO (nafizeni 1829/2003
o GM potravinich a  krmivech)

Pro pfimési GMO, neschvdlené pro
uvedeni do obgéhu v EU, ale schvdlené ve
tfeti zemi a pro které f{zeni v EU bézi déle
nez 3 mésice, je publikovana kvantitativni
detekéni metoda a jsou k dispozici
referenéni  vzorky, je podle nafizeni
Komise (EU) ¢&. 619/2011 stanovena
hranice 0,1 % pro spolehlivost detekce.
Stopovd mnozstvi GMO se tedy
v krmivech mohou ndhodné vyskytnout.

OBSAH

BIOTECHNOLOGIE V EU.........1

Zbytetné obavy z GMO a nasledné
problémy s jejich pFimési

Zadina 2. fize studie GM bramboru v

EFSA: GM bavinik T304-40 je stejné
bezpeény a m4 stejnou nutriéni
hodnotu jako jeho konvenéni
protéjiek

EASAC hodnoti politiku EU viidi

___. biotechnologickym plodinim..

BIOTECHNOLOGICKY VYZKUM

) 3

Biotechnologie pomiha redukovat
emise plynu z chovu hovéziho

BIOTECHNOLOGIE V USA.......4
Uzivani biotechnologickych plodin
v zemé&délstvi USA je na vzestupu

Nova webova stranka odpovédi na
otazky o GMO

Pro potraviny takové FeSeni zatim neni,

GM brambor odolny
k plisni bramborové
IRSKO

Do studie je vroce 2013 zahrnuto 5000
rostlin. Tretina je GM odrida Desireé,
druha t¥etina non-GM Desireé a posledni
tfetina je odrida Sarpa Mira, kterd ma za
cil rozhodnout, jak irské kmeny plisné
bramborové odpovidaji na jednotlivé
resistentni odridy.

Studie je soucasti Evropského projektu
znamého jako Amiga, kterého se uCastni
15 EU statd. Vsichni se soustfed’uji na
vyzkum a hodnoceni dopadit GM rostlin na
zemé&délské ekosystémy. Studie Teagasc
mé za ukol zjistit dopad GM brambor na
ptidni mikroorganizmy. Dne 26. Cervna byl
tzv. ,open day“ vOak Park, kde se
navstévnici od védct mohli dozvédét o
projektu vice.

Zdroj:
http://www.teagasc.ie/publications/2013/1
965/BriefingGuildAgriculturalJournalists
24May2013.pdf.




Zaradite se mezi GM tolerantni lidskou populaci ?

Dekuji za pozornost







