Moderni metody editace genomu:

nastroje pro zajisténi dostupnosti a kvality potravin
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Kontrolovane opylovani
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Figure 1. Global Revenue from Sales of GE Seeds (IN 3 BILLION)
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Highly concentrated seed market

Other companies Monsanto
24.1 26

Takii 1.6

Dow Agro-
Sciences 3.1
Bayer 3.3

WinField 3.9
Vilmorin 4.8  Syngenta 9.2
Source: ETC Group (2013)

DuPont
Pioneer 18.2



GMOs: The Big Six
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Lesk a bida GM plodin

Problémy
konstrukce
GM plodin:

1) nizka efektivita

2) ndhodnost integrace
transgenu

3) legislativa
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Gene targeting in plants Extrachromosomal homologous recombination and gene
targeting in plant cells after Agrobacterium mediated
transformation
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Nizka ucinnost cilené manipulace s geny u rostlin
pomoci klasickych metod ®



Vkladani cizorodych genti

DroughtGard® Corn, Event MON 87460 — Monsanto

uvedeni na trh 2013

Bacillus subtilis cold shock protein B rezistence k suchu
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CRISPR/Cas9 nukleaza - "molekularni ntizky "
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Cilena editace genomu rostlin
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Chromozomalni aberace - delece
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Delece v rozmezi cca 20bp —
nékolik Mbp



Chromozomalni aberace - inverze
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Paracentricka inverze Pericentricka inverze



Tvorba "transgene-free" rostlin

1) transientni transformace protoplastl (nedochazi k integraci konstruktu do
rostlinného genomu)

2) segregace transgenu v nasledujicich generacich

Pozadovana
mutace

transgen [nirtace
Nasledujici
generace

Pozadovana




Legislativa

. . '-i'—:‘?;“.;n
| . _\'.";‘_‘:T\\\\
Briefing &
May 2016 European Parliament
New plant-breeding techniques
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"...CRISPR/Cas9 should not
be subject to European
GMO legislation..."

"...and suggest case by case
policy.”




Vyuziti CRISPR/Cas9 pro tvorbu rezistentni psenice

Mutace vsech 6 alel MLO (MILDREW RESISTANCE LOCUS) u psenice vede k
rezistenci k patogenu Blumeria graminis (padli travni).
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biotechnology LETTERS
Simultaneous editing of three homoeoalleles in

hexaploid bread wheat confers heritable resistance
to powdery mildew

Yanpeng Wang"3, Xi Cheng®?, Qiwei Shan', Yi Zhang!, Jinxing Liu', Caixia Gao' & Jin-Long Qi



Symbidza mezi psSenici a
bakterii

1) odstranit geny rezistence vuci
N, bakterii z genomu pSenice

2) do genomu vlozit geny
zodpovédné za symbiotické
interakce

Legume symbiosis
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Zvyseni efektivity
fotosyntézy u ryze

1) odstranit geny C3 fotosyntézy

2) do genomu vlozit geny pro C4

fotosyntézu



CRISPR/Cas9 indukovana virova rezistence

Systém CRISPR/Cas9 Ize designovat tak, aby stépil virovou nukleovou kyselinu napf. rodu
Geminivirus.
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Conferring resistance to geminiviruses with the
CRISPR-Cas prokaryotic immune system



Modifikace pohlavi u rostlin
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Craig Venter

Synthetic genomics




Synthia — umély zivot (2016)

* Craig Venter: ,prvni druh.... jehoz rodicem je
pocitac... a je to také prvni druh, ktery ma ve
své DNA zapsan odkaz na své weboveé stranky”
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— Richard Feynman: "What | cannot build, | cannot
understand"”
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Centrum strukturni a funkcni genomiky




Oddeleni vyvojove genetiky rostlin
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