Noveé pristupy v modifikaci funkce genu:
CRISPR/Cas9 systém
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Problémy konstrukce
GM plodin:

1) nizka efektivita

2) ndhodnost integrace
transgenu

3) legislativa



CRISPR/Cas9 nukledza - "molekularni ntzky "
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CRISPR/Cas9 nukleaza - "molekularni ndzky "
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Cas9:gRNA complex
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Sekvencné specificka vazba
komplexu CRISPR/Cas9 na DNA
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Genomicka DNA

Stépeni DNA CRISPR RNA Cas9
Ty I e oKy wytush dvoufetizcove

vaze DNA zlomy DNA



Cilena editace genomu rostlin
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Inaktivace genu

Posun c¢teciho ramce v disledku vzniku kratké inzerce/delece v misté stépeni DNA

Deletions
Insertions
 —

WT AAAAAGACGTACGAGACACCGGGGCTAAGGAAATGGTACAATTTGTGGGTGCTAGA
29.1-4 AAAAAGACATACGAGACACCGG----—--—~- AAATGGTGCAATTTGTGGGTGCTAGA
29.1-7 AAAAAGACGTACGAGACACCGGGGG----- AAATGGTACAATTTGTGGGTGCTAGA
26.2-1 AAAAAGACGTACGAGACACCGGGG--—--—~- AAATGGTACAATTTGTGGGTGCTAGA
26.2-1 AAAAAGACGTACGAGACACCGGGGCTAA--AAATGGTACAATTTGTGGGTGCTAGA
26.2-1 AAAAAGACGTACGAGACACCGGGGCTA-——————————————————— GGTGCTAGA
17.2-12 AAAAAGACATACGAGACACCGGGG------ AAATGGTGCAATTTGTGGGTGCTAGA
11.3-3 AAAAAGACGTACGAGACACCGGGG---—--— AAATGGTACAATTTGTGGGTGCTAGA
4.4-1 AAAAAGACGTACGAGACACCGG-—--—-—~- AAATGGTACAATTTGTGGGTGCTAGA
17.2-5 AAAAAGACGTACGAGACACCGGG---—-—- AAATGGTACAATTTGTGGGTGCTAGA

17.2-5 AAAAAGACGTACGAGACA-—-—-—-—————-——— GAATGGTACAATTTGTGGGTGCTAGA



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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Simultaneous editing of three homoeoalleles in
hexaploid bread wheat confers heritable resistance
to powdery mildew

Yanpeng Wang!, Xi Cheng?3, Qiwei Shan', Yi Zhang!, Jinxing Liu!, Caixia Gao! & Jin-Long Qiu?
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Chromozomalni aberace - delece
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Delece v rozmezi cca 20bp — nékolik Mb



Chromozomalni aberace - inverze
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Paracentricka inverze Pericentricka inverze



Chromozomalni aberace - translokace
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Reciproka translokace



Tvorba "transgene-free" rostlin

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

2) segregace transgenu v nasledujicich generacich

Pozadovana
mutace

Ii I I transgen



Tvorba "transgene-free" rostlin

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

2) segregace transgenu v nasledujicich generacich
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Regulating the new techniques
European Parliament

"...and suggest case by case policy.”




Modifikace (oprava) genu

Modifikace zahrnujici jednu €i nékolik part - tvorba zadoucich alel (maZe byt alternativou
cisgennich rostlin).
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DNA templat nesouci pozadovanou alelovou variantu




Cilena integrace genu/fragmentu

Vkladani DNA do pozadovanych (pfedem stanovenych) lokust v genomu rostlin.
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DNA templat nesouci fragment/gen
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Vysledkem je genomovy lokus s cilené
integrovanym genem/DNA fragmentem




"Synteticka" psenice

Legume symbiosis

Symbidza mezi pSenici a bakterii

1) odstranit geny rezistence vUci bakterii z
genomu psenice

2) do genomu vlozit geny zodpovédné za
symbiotické interakce
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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 napt. rodu Geminivirus.
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Conferring resistance to geminiviruses with the
CRISPR-Cas prokaryotic immune system

Nicholas J. Baltes"?", Aaron W. Hummel*?", Eva Konecna'?, Radim Cegan3, Aaron N. Bruns?,
David M. Bisaro* and Daniel F. Voytas?*



Shrnuti

Pomoci CRISPR/Cas9 nukleaz Ize cilené dvouretézcové zlomy v poZzadovaném

genomovém lokusu.

Tyto cilené zlomy lze pouzit k:
1) inaktivaci genu
2) modifikaci (oprave) sekvence

3) vlozeni DNA fragmentu (transgenu)
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British baby given genetically-edited immune cells to beat
cancer in world first

A British baby has become the first in the world to receive genetically modified

immune cells from a donor and is now cancer free U S pé§ ny’ p \rl-l’pa d I éé by
= 0 | akutni lymfatické leukémie
(ALL) ve Velké Britanii
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