Nové techniky slechténi (NBT) — nadéje v boji s klimatickou zménou

Novinky ze sveta GMO
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Centrum strukturni a funkéni genomiky rostlin

Ustav experimentalni
L_g botaniky AV CR, v. v. i.
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Studujeme rostlinné genomy za ucelem poznani a
vyvoje novych sSlechtitelskych metod



Témata prednasky

Rizika produkce potravin

Pokrok ve vyvoji metod editovani
rostlinnych genomu

Aktualni pristup ke GM plodinam u
nas a ve svete




Sledujeme celosvétovy narust rizik spojenych s
potravinovou bezpecnosti

Inside the Putin show

The What next for SoftBank?

Graphene and decarbonisation

ECO nOmiSt Is China uninvestible?
s * Fundamentalismus

The coming
food catastrophe

 Klimatickda zmeéna

* Valecné konflikty




Diskuse ohledné zemeédeélstvi a GM plodin
je zpolitizovana

* Odmitani (¢ehokoliv) na zakladé ideologie, nikoliv védeckych dat.

* Vramci EU predevsim nékteré ,,zapadoevropské zemé“

19. brezna 2022, Francie
Spolek ,Bretan proti farmam® zastavil vlak s 1500 tuny pSenice (= 6 000 000 baget) a

velké mnozstvi vysypal na koleje. Davod???

https://www.causeur.fr/



Narusta pocet hladovéjicich

Svétové ekonomické forum — Davos, Svycarsko, 24-05-2022

V roce 2017 hladovélo 80 milionu lidi.

Kvali konfliktdm a zméné klimatu se ¢iso zvysSilo na 135 miliond.
Kvuli COVIDu pak na 276 miliéna lidi.
Aktualné (2022) hladovi 325 milion( lidi.

Navyseni hladovéjicich o 1% zvySuje o0 2% migraci...

David Beasley

Vykonny reditel

Svétovy potravinovy program OSN
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Klimaticka zména ma vyrazneé dopady na
zemedelstvi
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Valka na Ukrajine dale ohrozuje zemedelskou
produkci a svetové zasobovani potravinami

GLOBAL PRODUCTION

Ukraine is ranked ...

in
SUNFLOWER
SEED Lipetsk
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GLOBAL EXPORTS

This year, Ukraine is predicted to account for ... ‘
19% 18% 16% 12%  Obiloviny
nf\ uf\ 0f~ uf. : Kukufice

RAPESEED BARLEY CORN WHEAT

Krasnodar
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SOURCE: USDA



Ztrata nenahraditelnych genovych zdroj

The invaders destroyed the National Gene
Bank of Plants of Ukraine

m @ The Odessa Journal @ 16 May, 202 ®, 9 Comments 43,198

* Genova banka, Charkov - 160 000 vzorku

Global Seed \//a It 1081 026

Splcbergy % vzorku

* Genové zdroje pro klasické Norsko  [HESEIS T‘3";#1: . (2021)
¢lechténi BT SR,

e Koncept ustaveny ruskym
védcem N.I. Vavilovem




Kombinace dopadu klimatické zmény a valky na
Ukrajiné vedou k potravinovému protekcionismu

* Vlna veder v Indii —jaro 2022

ALJAZEERA News. Ukrainewar Features Economy Opinion Video

News

India bans wheat exports, cites food
security and soaring prices

Agriculture ministers from the G7 industrialised nations immediately
condemned India’s ban on wheat exports.

* 2. nejvétsi producent psenice na svété
* Predevsim domaci trh

* Predpokladany export 10 miliéont tun v roce 2022

Indian Ocean

Land surface temperature
29 April 2022

<20 375




Jsou GM plodiny jednim z reseni
nedostatku/kvality potravin?

= mIEEm BACKCHANNEL BUSINESS CULTURE GEAR TIDEAS SCIENCE SECURITY

GMOs Are an Ally in a Changing Climate

If we want to feed a growing population without fueling global warming, we need to redefine what we

food.
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Véda a vyzkum

Véda a vyzkum - NBT

Legislativa a politika

Obchod a ekonomika

Potraviny pro Zivot
Spotiebitelé a vefeiné minén{
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As Russian-Ukranian war roils grain prices, Egypt mulls
ending ban on growing and importing GM crops

Samar Samir | Egypt Today | April 13, 2022




Psenice odolna vuci vzchazeni semen v klasech

Cell Reports

Genome-Edited Triple-Recessive Mutation Alters

Seed Dormancy in Wheat

Graphical Abstract

Agrobacterium based CRISPR/Cas9 editing on
wheat homoelogues of barley dormancy gene
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Fumitaka Abe, Emdadul Haque,
Hiroshi Hisano, ..., Kazumitsu Onishi,
Takeshi Hayashi, Kazuhiro Sato

Correspondence
kazsato@okayama-u.ac.jp

In Brief

Using Agrobacterium-delivered CRISPR/
Cas9, Abe et al. developed a loss-of-
function triple mutation of Qsd1, which
controls seed dormancy in barley,
resulting in longer seed dormancy in
wheat. This serves as a model technique
for the improvement of wheat traits,
particularly genetically recessive traits,
based on locus information for diploid
barley.

2019



Rajcata s vysokym obsahem vitaminu D

nature BRIEF COMMUNICATION

pl ants https://dol.org/10.1038/541477-022-01154-6

Biofortified tomatoes provide a new route to
vitamin D sufficiency

Jie Li', Aurelia Scarano®?, Nestor Mora Gonzalez®?, Fabio D'Orso ™4, Yajuan Yue',
Krisztian Nemeth®, Gerhard Saalbach’, Lionel Hill', Carlo de Oliveira Martins ©', Rolando Moran®,
Angelo Santino? and Cathie Martin®'™
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Geneediting  Scjentists create tomatoes genetically
edited to bolster vitamin D levels

The tomatoes contain as much provitamin D3 as two eggs, with UK
outdoor field trials starting next month

Linda Geddes
Science
correspondent
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Nobelova cena za vyvoj metody pro editovani genomu

Chemistry ‘ The Nobel Prize in Chemistry 2020 Summary .

The Nobel Prize in Chemistry
2020

Emmanuelle Charpentier
Jennifer A. Doudna

Share this

vy M

Be d Lud g 3
Emmanuelle Jennifer A. Doudna
Charpentier Prize share: 1/2

Prize share: 1/2

The Nobel Prize in Chemistry 2020 was awarded
jointly to Emmanuelle Charpentier and Jennifer A.
Doudna "for the development of a method for
genome editing."




Regulace GM plodin — situace kvéten 2020

Schmid et al., EMBO REPORTS, 19-05-2020

§ Norway
o= v ) ‘P Proposal: If no foreign DNA,
o ",.\- then not regulated as GMO

United Kingdom
Discussion ongoing
for post-Brexit =)
‘ European Union (EU
ga;'n adal ted | A Genome-edited crops
st s are regulated as GMOs
unless trait » [Dasan
indentified 4 pan
as novel ) no foreign
DNA, then
United States 3 = % not regulated
of America { ( as GMO
Most non-transgenic \ Israel
. plants not regulated If no foreign
oy . DNA, then
not regulated Philippines
as GMO Indonesia
y Discussion
is ongoin
India S
Colombia faed Bangladesh
Brazil Kone GMO definition
Argentina Likely case-by-case: SHCOIpEo-eS
Chile If no foreign DNA, genome ed{tmg.
Case-by-case: then not regulated Dtscqssnon is
If no foreign DNA, as GMO ongoing.
then not regulated
as GMO
Paraguay Australia
Uruguay If no foreign DNA,
Likely case-by-case: then not regulated
If no foreign DNA as GMO
then not regulated }
as GMO L4

New Zealand /

Genome-edited crops
are regulated as GMOs

Genome-edited crops are DiscUssion i Ghdsii Genome-edited crops are
not regulated as GMOs. going. regulated as GMOs.




Konsenzualni pozadavek védecké komunity
ohledné GM plodin

e Posuzovani produktu a nikoliv zpUsobu jakym byl ziskan.

* \lynéti odrud, které nenesou cizi geneticky material, a jsou tak
nerozliSitelné od konvencéné slechténych odrid, z ranku GMO.

* Ponechani stavajicich regulaci ohledné transgennich plodin (napf. Bt
plodiny).



Regulace GM plodin — situace kvéten 2022

WHERE GMO Croprs ARE GROWN

22 Crops in 41 Countries

. Currently growing GM crops

Sweden

Czech Republic Polarid .

Germany Romanla

France
Vietnam
Spaln Ukrame China
. Portugal Paklsta
Bulgarla
Slovakla ‘ ‘

The map shows where genetically
engineered (GE) crops were
approved, grown and
commercialized at one time — 22
crops in 41 countries. Some
cultivations have been suspended.
The countries highlighted in gray

. No longer growing GM crops
No GM crops grown

no longer grow GE crops.
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Genetic Literacy Project

This infographic was composed from a variety of some of which icting data: Genetic Literacy Project’s Global ¢ ngeidmnsﬂemlamnm;kﬁ
iali i SCIENCE NOT IDEOLOGY

; GMOs Globally by GMO Answers; List of genetically modified crops. Infographic by




Bangladés — Lilek (brinjal) jako zakladni potravina

Bt lilek (povolen od roku 2014)
Standardni lilek - masivni aplikace pesticid(l

Exprese genu z Bacillus thuringiensis (Bt)

Resistence vUuci Leucinodes orbonalis

Bt toxin je neskodny pro obratlovce




Bangladés — Lilek (brinjal) jako zakladni potravina

Pocet farmara péstujicich Bt lilek
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for resoufc‘e-poor farmers o 27612
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2013-2014  2017-2018  2020-2021

2016-2017
» Zisk z hektaru
» Bt brinjal - 2151 USD/ ha '
* non-Bt brinjal 357 USD/ ha. A S dyc flr}\\s mﬂ?@’gqma
o o cits pestlmd‘ useJn
» 37.5 % méné vydaju na pesticidy : ? m@ :

* 11.5 % meéné otrav pesticidy

https://allianceforscience.cornell.edu/blog/2021/09/gmo-eggplant-is-documented-win-for-resource-poor-farmers/
https://allianceforscience.cornell.edu/blog/2019/03/study-confirms-gmo-eggplant-cuts-pesticide-use-bangladesh/



Mezitim v Indii...

® THESS®RIININ ®
Businesslhine
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Agri Business
Maharashtra farmers sow illegal Bt brinjal, defy Centre’s fiat

BL Pune Bureau | February 17 | Updated On: Feb 17,2022

>3

Discovery of Bt brinjal in a Haryana
farmer’s field underlines lax
regulation of India’s GM crops

The apex regulatory body, Genetic Engineering Appraisal Committee,
seems to have turned a blind eye to the illegal cultivation of GM

food.

Meena Menon f L
May 26, 2019 - 01:30 pm



Klicova Indicka GM plodina je Bt bavlna

Yield (kg ha™")

Bt bavina 80-100 % (v zavisloti na svaz. statu)
37% Redukce poufZiti insecticid(
22% vysSi vynos
68% vyssi zisk farmari
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Je alternativou organické zemedelstvi?
Pripad Sri Lanky

Sri Lanka, populace 21 milidn(, 2 miliony farmaru.
2019 - Prezident G. Rajapaksa zavadi plan 10-letého prechodu na organické farmareni.
= zdkaz umélych hnojiv a pesticidud!

2021 — Prechod celé zemé na organické farmareni ... ;-)

https://foreignpolicy.com/2
022/03/05/sri-lanka-
organic-farming-crisis/




Jak to dopadlo?

l “l) news | analysis | podcasts | the magazine | channels | newsletters | events | fp analytics
FPINSIDER ACCESS: POWERMAPS | SPECIAL REPORTS | GRAPHICS DATABASE SIGNIN

ANALYSIS

In Sri Lanka, Organic Farming Went
Catastrophically Wrong

A nationwide experiment is abandoned after producing only misery.

MARCH 5, 2022, 7:00 AM

Ecorl;g?‘nist = Menu  Weeklyedition  Q_ Search v News. Ukrainewar Features Economy Opinion Video
BREAKING ‘ Russian energy giant Gazprom halts gas exports to Finland
Asia | No more Mr Rice Guy

A rush to farm organically News | Food
has plunged Sri Lanka’s Sri Lanka faces ‘man-made’ food crisis as
economy into crisis farmers stop planting

e 2021 - Propad v produkci ryze a caje.
e Ztraty a kompenzace 775 milién( USD.
e Ztrata potravinové sobéstacnosti, 500 000 lidi propad do chudoby.

e 2022 - Navrat ke klasickému zemédélstvi za pouziti agrochemie
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Pfelomovy rok 2022 v Ciné...

China pushes ahead with Gmﬁ?‘rops
to safeguard food security

BY JOSEPH MAINA
JANUARY 21, 2022
—

GM Tabak rezistentni vici viru (1998), Péstovani Bt baviny — redukce pesticidu
Import 100 millidnd tun sdji, 10+ millidnd tun kukufice...

Nova legislativa (2022) — posuzovani produktu, nikoliv metody.

Rada ,Cinskych“ CRISPR editovanych plodin (pgenice, ryze)

* PSenice rezistentni
vUci padli Blumeria
graminis f. tritici

R o redadd, B aaa

s B

Wang et al., Nature Biotech, 2014



..a nahlé zmény v Indii...

In booest for.agriculture, India
exempts gene-edited crops from

biosafety assessment

BY VIIAY PARANJAPE
APRIL4 2022

e Posuzovani produktu, nikoliv metody...

https://allianceforscience.cornell.edu/blog/2022/04/in-boost-for-agriculture-india-exempts-gene-edited-crops-from-biosafety-assessment/
https://geneticliteracyproject.org/2022/04/04/india-decides-gene-edited-crops-and-foods-will-not-be-as-tightly-regulated-as-gmos/



Jaka je situace v EU?

2020 BFEXit> AN L7
2 N

25. Eervence 2018 - Soudni dvar Evropské unie TISKOVA ZPRAVA ¢. 111/18
Organismy ziskané mutagenezi predstavuji geneticky modifikované organismy a v
zasadé podléhaji povinnostem stanovenym smérnici 2001/18/ES.

Témto povinnostem vsak nepodIléhaji organismy ziskané technikami mutageneze,
které jsou jiz dlouho bézné pouzivany.



Poradenstvi a ovliviovani legislativnich navrhi ke GM rostlinam

e 134 védeckych organizaci v ramci EU
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e Cil - Zavedeni legislativy v souhlasu s
veédeckym konsenzem — posuzovani
Prof. Dr. Dirk Inzé produktu, nikoliv metody.

ence Director at VIB and

di tor of the EU-SAGE K /




Rada osvétovych aktivit ke GM plodindm na narodni Grovni

* Predni Cesti rostlinni veédci
* \/ystoupeniv rozhlase, TV

* \erejné a odborné diskuse

* Prizkumy verejného minéni — vnimani tématu GMO

* Konzultace pro odborniky i zakonodarce




Studie Evropské komise studie o new genomic
tEChniques (NGT) (11/2019-04-2021)

* Rostliny ziskané NGT mohou prispét k cilim
EU Green Deal a ,,Farm to Fork”.

* Existuji obavy z potencidlni bezpecnosti a dopadll na Zivotni prostredi, koexistence
s eko- a noGM-zemédélstvim a prava spotrebitelll na informace a svobodu vybéru.

* Evropsky urad pro bezpecnost potravin (EFSA) konstatoval, Ze rostliny ziskané NGT
mohou mit stejny rizikovy profil jako rostliny produkované konvencnim slechténim.

* Legislativa EU je nedostatecna vzhledem k pokroku na poli NGT.

e 2022 - Probiha ,verejna konzultace” nad zavéry studie.



... véera v Londyne...

B B : Signin Home News Sport Reel Worklife Traw

Government sends gene-edited food

bill to Parliament & & 2099
By Pallab Ghosh
Science correspondent
Prof J. Napier - Rothamsted Research Prof C. Martin — John Innes Centre

Camelina s Omega-3-mastnymi kyselinami Rajcata s vitaminem D




Shrnuti

= Genomove editace jsou plné etablovanou technologii s
obdivuhodnym potencialem.

= GM plodiny maji potencial zlepsit nase zivoty a
svetovou potravinovou situaci.

" Rok 2022 je pravdepodobne prelomovy z hlediska
legislativy (Cina, Indie, UK).
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