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Zmena genetické informace - mutace
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Zmena genetické informace - mutace
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Chardonnay

Bilé vino vzniklo pred 7 tis. lety nahodnou mutaci genu pro antokyan u plivodé c¢erveného vina.



Slechténi a geneticka variabilita - mutageneze







Cilena mutageneze - editace genomu



CRISPR/Cas9 nukleaza - "molekularni ntzky "
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CRISPR RNA Cas9

Sekvencne specificky  yytyaii dvouretézcové
vaze DNA zlomy DNA



CRISPR/Cas9 nukleaza - "molekularni ntzky "
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Cas9:gRNA complex
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Sekvencné specificka vazba
komplexu CRISPR/Cas9 na DNA
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Cilena editace genomu rostlin
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K cemu slouzi editace genu?

1)Funkc¢ni analyzy — zjisténi/ovéreni funkce genu

2)Tvorba genetické variability

(znaky vyuzitelné pro Slechténi)



Indukce rezistence vuci rostlinnym patogenum
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Indukce rezistence vuci houbovym patogentiim
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- vypnuti transkripcniho faktoru VWWRKY52 indukuje rezistenci vici plisni Sedé (Botrytis cinerea)
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Indukce rezistence vuci houbovym patogentiim

- mutace vSech 6 alel MLO (MILDREW RESISTANCE LOCUS) u psenice vede k rezistenci k patogenu
Blumeria graminis (padli travni).
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Indukce rezistence vuci bakteridlnim patogenum

- mutace genu CsLOB1 vede ke zvySené rezistenci vici bakterii Xanthomonas citri u citrusu.
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CRISPR/Cas9 indukovana virova rezistence

Systém CRISPR/Cas9 lze designovat tak, aby stépil virovou DNA napft. rodu Geminivirus.
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Conferring resistance to geminiviruses with the
CRISPR-Cas prokaryotic immune system
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CRISPR/Cas9 indukovana virova rezistence

Cilena degradace DNA Wheat dwarf virus pomoci CRSIPR/Cas9 u jecmene.
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Modifikace obsahu latek
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Modifikace obsahu latek

- Zvyseni koncentrace vitaminu C v salatu modifikaci promotoru genu LsGGP2, zlepSeni trvanlivosti.
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Genome editing of upstream open reading frames
enables translational control in plants

Huawei Zhang!#, Xiaomin Sil>4, Xiang Ji»>4, Rong Fan??3, Jinxing Liu!, Kunling Chen!, Daowen Wang!,2®
& Caixia Gaol2®



Modifikace obsahu latek

Mutace 3 genti pro fatty acid desaturase
(FAD2-1A,FAD2-1B, FAD3A) u soji —
modifikace obsahu mastnych kyselin

80
2g ¥
& £

T
Owr

[ tadsa (Gm184-3-20)

W fd2-1a fad2-10

[ todt2-1n facta-18 faci3a (Grm183-5-4)

HHe1.8

[ to92-15 faci2-7b foci3s (Gm183-5-9)
[ focz-a factz- 11 facida (Gm183-5-5)

Peront Fatty Acid

&

B roct2-18 fad2-16 foci3a (Grm183-4-3)

7.9

o
-

Inzasae "ggﬁz szﬁ;g:
MneFnAR ik [Fmsaz

Paimitic Acid Staaric Acid Oileic Acid Linalsic Acid Linohenic: Acid

vyssSi obsah olejové kyseliny — lepsi stabilita

-
@ CrossMark

Direct stacking of sequence-specific
nuclease-induced mutations to produce
high oleic and low linolenic soybean oil

Zachary L. Demorest, Andrew Coffman, Nicholas J. Baltes, Thomas J. Stoddard, Benjamin M. Clasen, Song Luo,
Adam Retterath, Ann Yabandith, Maria Elena Gamo, Jeff Bissen, Luc Mathis, Daniel F. Voytas and Feng Zhang‘



Modifikace obsahu latek

Mutace 3 genti pro fatty acid desaturase
(FAD2-1A,FAD2-1B, FAD3A) u soji —
modifikace obsahu mastnych kyselin
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Direct stacking of sequence-specific
nuclease-induced mutations to produce
high oleic and low linolenic soybean oil
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modifikace obsahu skrobu u tetraploidniho
bramboru — mutace granule-bound starch
synthase (GBSS)
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ORIGINAL ARTICLE

Efficient targeted multiallelic mutagenesis in tetraploid potato
(Solanum tuberosum) by transient CRISPR-Cas9 expression
in protoplasts
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Modifikace obsahu latek

,Gluten-free psenice” — snizeni imunoreaktivity o 80% (delece bloku alfa-gliadinti).
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Low-gluten, nontransgenic wheat engineered with
CRISPR/Cas9
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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
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Domestikace

- mochyné ojinéna (Physalis pruinosa) — mutace geni pro architekturu, tvorbu kvéti a velikost plodti
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BRIEF COMMUNICATION
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Rapid improvement of domestication traits in an
orphan crop by genome editing

Zachary H.Lemmon©', Nathan T. Reem (2=, Justin Dalrymple'®, Sebastian Soyk'=,
Kerry E. Swartwood?, Daniel Rodriguez-Leal’, Joyce Van Eck*** and Zachary B. Lippman#*




Domestikace

- ,urban agriculture” — snizena délka internodii, rychlejsi kveteni.

" B

o

L f Double- Triple-
S N/ determinate determinate

Sp sp5a Sp sp5aq sler Sp sp5a sp sp5a sler

a Indeterminate
! Sympodial unit nature LETTERS
=y reiteration - Double-determinate blOtCChnOlOgy https://doi.org/10:1038/541587-019-0361-2
r 3 L[ er3
- sp mutation 2L | sp5g mutation Y H H H H
i L Rapid customization of Solanaceae fruit crops
3L Deferminate Early for urban agriculture
8L shoots flowering &
6L more compact Choon-Tak Kwon®", Jung Heo?, Zachary H. Lemmon'8, Yossi Capua®°, Samuel F. Hutton?,
L Joyce Van Eck®, Soon Ju Park? and Zachary B. Lippman®'7*

WT sp sp5g



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

Pozadovana Pozadovana
mutace mutace

transgen
Nasledujici
generace
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Legislativa

Court of Justice of the European Union

PRESS RELEASE No 111/18
Luxembourg, 25 July 2018

Judgment in Case C-528/16
Confédération paysanne and Others v Premier ministre and Ministre de

Press and Information I'’Agriculture, de 'Agroalimentaire et de la Forét

Organisms obtained by mutagenesis are GMOs and are, in principle, subject to the
obligations laid down by the GMO Directive

However, organisms obtained by mutagenesis techniques which have conventionally been used in

a number of applications and have a long safety record are exempt from those obligations, on the

understanding that the Member States are free to subject them, in compliance with EU law, to the
obligations laid down by the directive or to other obligations
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