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Pouzitiitransgenoze pri'slechtenitrostiin:
je treba se obavat?
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Modifikovani'genomu rostiin'v: prubehulstaleti



Modifikovani' genomu rostlin v prubehulstaleti
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Cile slechtiteltr ztistavaji po staletiistejne
Meniise techniky pro jejich dosazent

Zvysujilse nase znalosti a moznosti

Zvysuje se presnost, rychlost apredvidatelnost
Snizuje se vliv.nahody




Modifikovani genomu rostlin v prubehu staleti
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Modifikovani genomuiroestiin v prubehurstaleti
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Selekcniitlak (zemedélec) dokaze zasadnimizpusobem'zmenit genom rostiin



Modifikovani genomu rostlin v prubéhu staleti

Brassica oleracea
* Rostlina z jizni a zapadni Evropy

* Roste predevsim na utesech a vapencovych skalach

* Historické zaznamy o péstovdni z dob antiky

* Dnes bychom si bez ni nasi kuchyni snad nedokazali predstavit
* Dokonce nezbytna pro ceské narodni jidlo



Modifikovani genomii rostlin v prubéhu staleti

Selekce je velmi mocnou
Slechtitelskou metodou !!




Modlflkovam genomdu rostlin - 20. stoleti

Znalosti genetiky, chemie,
fyziky prinesly nové metody
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Co je GMO?

Rostlina ma nékolik desitek tisic ‘
genu (karet)

Moznych kombinaci je A‘\‘;
,hekonecno” ' ‘

Moderni plodiny prosl e s e s
. P " ‘L': y dals 2 g Klasické krizeni
intenzivnim Slechténim, dalsi Nelze vétsinou zohlednit

zmeny vétsSinou negatlvnl véechno
Nékteré vlastnosti se zlepSi
ostatni naopak

Mutageneze Transgenoze (GMO) Cisgenoze (GMO?)
Geny se nahodné poskodi, PouZije se poZadovany gen z Pouzije se pozadovany gen ze
vyhleda se ,vhodné” poskozena  jiného druhu, zbytek genomu stejného druhu, zbytek genomu

rostlina beze zmény beze zmény




Jak vznika GIMO (transgenni) rostlina

Agrobacterium tumefaciens Plant Cell

Nuchkeus
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prenést svoji genetickou informaci d«

1. Bakterie rodu Agrobacterium
jsou prirodnfmi genovymi
inzenyry jiz miliony let

Cylokiruna

genomu rostliny

4, Zjedine bunky
vypestujemeicelou
rostiinu

¥
3. Z ,transformované“ burky
vznika nejprve kalus

Prvni transgenni rostliny vytvorené clovekem jsou sladké brambory, cca 6000 pr n.l.
Prvni transgenni rostliny vytvorené clovékem byly vypéstovany v roce 1983 +/-




Rizika spojena (nejen) se slechtenim GIVIO
plodin



Porovnaniirizik slechteni

L,konvencni® vs.GIVIO

o Aktivace/zvyseniikoncentraci
alergent

o Sitenido prostredi; invazivita

e Patentovani; duseyvnivlastnictvi

» Korporatniikontrola, sila korporaci

o Naruseniiobchodu

Konvencnr
slechtent

Stredni

Nizkeé (zavisi na
vlastnostech)

Nizké (zavisi na
viastnostech)

Neni podstatny
rozdil

Neni podstatny
rozdil

Souvisi s investicni | Vysokeé investice
ndrocnosti diky regulaci

Ué¢innd mimotarifni
bariéra




Priklad regulace— ochrana prirody

» Repka olejnad (Brassica napus) mav Evropeimnoho
pribuznych plevelu, se kterymiise muze Krizit

o pylise sirivetremnadlouhéevzdalenosti

s velky vydrol:skliznoveiztraty.

s.semena siizachovajit klicivost: 10-15ilet

s mohouvznikat.superplevelell!

GM repka s toleranci k herbicidu nema v EU sanci

na povoleni pro péstovdni

I'zvedeckeho hlediskajetakovato opatrnostina
miste;




Priklad regulace— ochrana pfirody

Prekvapivé repka s toleranci k herbicidu je v mnoha
evropskych zemich jiz registrovana pro péstovdni!!

Tato odrida s rezistenci k imidazolinovym herbicidiim byla
vytvorena chemickou mutagenezi

Neni potreba zjistovat, které vsechny geny byly zmutovdny
Zdadnd analyza dopadii na prostredi, krmné studie atd. se
nekonala

Jediny duvod pro analyzu bezpecnosti je zplisob slechténi,
nikoliv vlastnosti nové odridy
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Regulace GMO: prestava byt zfejmé
co je GMO a co nikoliv!!!

2007- zalozena pracovni skupina pro urceni, které techniky
spadaji pod GMO regulaci

2011- JRC vydalo zavérecnou zpravu
zatim nedoslo k rozhodnuti na urovni Komise

Jde o tyto techniky :

Cisgeneze véetné intrageneze;

Cilena mutageneze oligonukleotidem (ODM)

Zinkové prsty, TALEN;

roubovani; Agro-infiltrace;

RNA-dependentni DNA methylace (RdDM);

Zpétné krizeni;

v |été 2013 se objevila nova revolu¢ni metoda CRISPR/Cas9,
ktera jesté nebyla ani posuzovana a jisté brzy budou dalsi
velmi obtizné nebo nemozné metody detekce !!

Jak se budou vyvijet nové techniky , bude i regulace zalozena
na pouzité technice vzdy zastaravat,!!!

zif268/DNA
(zinc finger)




Zavery
o Clovek modifikuje.genomy plodiniod pocatkii civilizace, cile ztistavaji; techniky
se meni
o Novejsiitechnikyjsouzpravidlarychlejsii, cilenejsiia presnejsi
e S presnostiise snizuje rizikonepredvidanychinezadoucich dopadis,

e Technika transgenoze: je requlovana mnohem dukladnejiinez:starsiitechniky,
diky tomu je pouze.omezene:pouzitelnaajen prowvelke nadnarodniikoncerny

s Regulace plodin sinovymiwvlastnostmiidavaismysl; nemelaiby vsakdbyt:zavisla na
pouzité'technice

sNoveé.techniky genove editace nebude mozno reqgulovat.soucasnymiipravidly.pro
GMO



Ct_gs Akademie ved moravec@ueb.cas.cz

Ceské republiky

Dékuji za pozornost






s GM food safe?

if an overwhelming majority of experts say something is true,
then any sensible non-expert should assume that they are probably right

The Amaerican Association for the
Advancement of Science is an
international non-profit organization
AAAS serves some 261 affiliated
societies and academies of science

“The science Is quite clear: crop
improvement bg the modern molecular
techniques of biotechnology is safe.”

The National Academy of Sciences is a
non-profit organization in the United
States. It is the premier scientific body
in the United States

“To date more than 98 million acres of
genetically modified crops have been
grown worldwide. No évidence of
human health ?roblems associated
with the Ingestion of these crops or
resulting food products have been
Identified™

The American Council on Science and
Health is a non-profit group of scientists
dedicated to ensuring that important
public policies related to health and the
environment hnglv a2 sound scientific
asis

“with the continuing accumulation of
evidence of safety and efficiency, and
the complete absénce of any evidence
of harm to the public or the
environment, more and more
consumers are becomln? as
comfortable with agriculfural
blotechnologr as they are with
medical biotechnology™

ee
millions
more th

safety, and sustainable grow!

AMAlg

The premier body of physicians in the
United States
“There Is no scientific justification for
speclal labeling of genetically
modified foods.

Bioengineered foods have been
consumed for close to 20 years, and
during that time, no overt
consequences on human heaith have
been reported and/or substantiated in
the peer-reviewed literature.”
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England’s top medical society, the
Royal Society of Medicine is an
independent educational organisation
for doctors, dentists, scientists and
others involved in medicine and health
caro

“Foods derived from GM crops have
n consumed by hundreds of

an 15 years, with no reported
ill effects (or legal cases relafed to
human heaith), despite many of the
consumers c mm? from that most
litiglous of counfries, the USA."
American
Dietetic

Association

rigm;

The Academy of Nutrition and
Dietetics Is the world's fargest
organization of food and nufrition
professionais,

We su a
lorqpmprovlng plant healt

ort bi gy

s a
h

productivity.

of p1eoplo across the world for

food
th in plant

World Health
Organization

The World Health Organization (WHO)
is the directing and coordinating
authority for health within the United
Nations system.

"No effects on human heaith have
been shown as a result of the
consumption of GM foods by the
general population in the countries
where they have been approved.

ROPEA
CON ON

The European Commission (EC) is the
executive body of the European Union

“The main conclusion to be drawn
from the efforts of more than 130
research projects, covering a
of more than 25
involving more than 500
research groups, is tha
biotechnology, and in particula
GMOs, are no more risky than e.
conventional plant breeding
technologies.”
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ascb

The American Society for Cell Biology is
an international community of biologists
dedicated to advancing scientific
discovery, advocating sound research
policies and improving education
“Far from presenting a threat to the
public heaith, GM‘croRs in many
cases improve it. The ASCB

vigorous| :um)ons research and
development in the area of genetically
ngineered organisms_ Inciuding th

e 30-letvyzkumu

e 1800+ recenzovanych vedeckych publikaci: 2002~

2012

o dukaz bezpecnostinelze nikdy podat

e nebyla nalezena principialne nova rizika specificka

pro GMO

o v konkrétnich pripadech (Bt kukurice,..) nebyly
nalezeny negativnidopady na prostrediinebo

spotrebitele

o vedecky konsensus je srovnatelny s nazoremna
globalnioteplovani
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SOCIETY FOR
MICROBIOLOGY
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The ASM repr
microbiolo

“The ASM is not aware of any American Society of Plant Sci
acceptable evidence that food a professional society devo!
roduced with biotechnolo and advancement of the plant sciences.
subject to FDA oversight constitutes

nts over 42,000
ts worldwide.

The Internatio Seed Foundatior

facilitate the in

igh risk or is unsafe, We are “The risks of unintended ,
s..mc?.mu convinced to assure the consequences of this type of gene “The .ltcty of genetically modifi
public that plant varieties and transfer are comparablie to the random plant varieties Is ensured throug
products cre.lgd th hnol ixi es that oc most rlg'orou; andcomprehensive

urs during
he AgPB ba‘liloves of regul

ontinue
ulation and oversight,
e

have the golenunl of Imgroved v 4
etter taste an
shelf-life.”

classical bri atory and g‘ua ity assurar
stron systems. ”

nutrition, longer

world and its people. *

Crop Science
SOCIETY OF AMERICA

CAST is a nonprofit organization
composed of scientific socisties and
many individual, student, comrlny.

nonprofit, and associate society

"?ver the last aoc.do‘ 8.5 mlllllon

ic

”v";ﬁ.'ug'.':p'{&‘;': or'l'nl f" S conservation lnd"ﬂ'l- use of natural

than 1 billlon acres of fa T.n:m 47 resources to produce food, feed, and fiber

countries. These cro .T'.v. been crops while maintaining and improving the
consumed by humans and enviranmant.

animals in most countries. “The Crop Science Society of America

y sul.:no-nt education and research In

The International Society of Africa
Sclentists (ISAS) is a non-profit
organization with the aim of solvin
the technical problems facin
countries primarily in Africa and th
Caribbean.

“Africa and the Caribbean cann
afford to be left further behind
lcqunin, the uses and benefits of
n agricultural revolution.”

The Crop Science Society of America
(CSSA) isa ptomln}nt inloqnm:;'ul
i Tet i o

t { crop production,
G RONNIERS Including ihe judicious appiication
entional counte: A P
Hore 80 lvon‘:hn' t .n:r:'q‘élylkoj'y g'q’r" echnology.
scrutiny to which they a

Federation of

Animal Science

Societies
Consgnsus statement on GMO's,
representing 14 italian scientific

societies
“GMOs on the market today, hav
successfully passed all the tests

grocoduns necessary t
_authorization, are to
~  the basis o

Representing the American Dalr_y
Science Associafion; the A |
Society of Animal Science, and the

Poultry Science Assotiation membars,

“Meat, milk and e ugntrom livestock
- .

The SIVE has one the largest groups of
crop geneticists and bjotechnol Oﬁillli in
P

tha world among |ts mambars

o
be considere:

and poult; “All crop and animal products that
biotech '{':n'lﬂm safe for Auman resutlirom LS e Safe 107 tse human 1064 and anir
e L e e T
u?bﬂi‘ne- '

byt

professional and sch

sciantists 1romaae- The franch acadéemy of science is
I

resolutely committed to the advancement
of science and has advised government
authorities in those matters and issues
deemed within its romit.

“All criticisms against GMOs can be
largely rejcct:g“‘t:':lr_l'clly scientific

riety of
practice toxicology.
Indicates that the
unllkc‘| to o to. ':::'él':{'l“
dm«mnlynnun than lfm cn{r
familiar to toxicologists. The
of curren 60: fo

safe
consume eroau to
that of tradition

a
Acadzmy Ll
d the Third World Academy
of Sciences

“Food n be produced through the
use o{é& Ie{!ﬁv‘lfﬂx 8!“ are more 5.
ous. stable in storage ( S U
principle '3:.(. romoting —bringing
benefits to ¢ nnuéntr In both /
industrialized and developing
nations.
The International Council for Science
JCSU) is an international
non-governmental organization devoted to
international cooperation in the
advancement of science. Its members are
national scientific bodies and International
scientific unions

“Currently avallable genetically
modified crops - and foods derived
from them - have been judged safe to
eat, and the methods used to test
them have been deemed appropriate”

£ an
on for eight

umbrelia organiss
German academies of sclences and
humanities.

“In consuming food derived from GM
Jpltnts ap?rov.cd in the EU and in the
SA, the risk is in no way higher than
in the consumption of food from
conventionally grown plants. On the
contrary, in some cases food from GM
planis appears to be superior in
respect to health.™

The scientific consensus around the safety of genetically modified
foods_is as strong as the scientific consensus around climate
change. These foods are subjected to more testing than any other,
and everything tells us that they're safe.

www'axismundionline’co



Regulace GIVIO plodin

Smysl Soucasny stav)* Zakaz
péstovani
IIGMOII

Ochrana prostredi nefunguje beze zmény

Ochrana spotrebitell nefunguje beze zmény

Ochrana ekonomickych [
zajmu

)* kombinace znaceni a de-facto zakazu pestovant

Zakaz dovozu
IIGMOH

beze zmény

presun ZivocCiSné
vyroby mimo EU

Reg. zalozena
na
vlastnostech

zlepseni

zlepseni

zlepseni



