Netradicni metody ve
slechteni rostlin

Explantatové kultury
DNA markery
Geneticke modifikace
Genomicke pristupy
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Explantatove kultury (/n vitro)

Velké populace bunék 10° - 105/ml
Kultivace za kontrolovanych podminek

Regenerace rostlin cestou somatické
embryogeneze

Slechtitelské biotechnologie - aplikace

\_




Prehled aplikaci

Meristemoveé kultury
Embryokultury

Somaticka hybridizace = fuze protoplastu
rody Solanum, Brassica a Cucumis
PrF Univerzity Palackeho v Olomouci,
VU bramborarsky v Havlickove Brode,
UEB AV CR v Olomouci,

JihoCeska univerzita
Indukce haploidie UEB AV CR, VURV Praha-Ruzyné&, UPOL
Mutageneze in vitro selekce, izolace mutantnich linii
Somaklonalni variabilita

/




DNA markery

Rezistentni slechténi

markery kosegregujici se znakem odolnosti
PSenice

geny rezistence ke rzi, lokusy Lr9, Lr24 a Lr35
Je€émen

— gen waxy, charakter endospermu

— gen pro B-amylazu

— gen pro a-amylazu

gen pro odolnost k viru BYDV

Pracovisté: VURV Praha-Ruzyné, Zemédélsky VU

\ Kromériz

/




Brambor — geny rezistence k hadatku
bramborovemu a plisni bramborové
(Phytophthora infestans), lokusy H1, R1

Pracoviste: VU bramborarsky Havlickuv Brod, AF
CcZU

Merunka — mapovani a identifikace AFLP
markeru vazaneho s genem pro odolnost k viru
sarky svestky

Pracovisté: VURV Praha-Ruzyné ve spolupraci

\ S pracovistem v USA.




GMO zdroje

BIOTRIN neziskova organizace CR
http://www.biotrin.cz/

EU
http://gmoinfo.jrc.ec.europa.eu

LR JOINT RESEARCH CENTRE
Deliberate Release and Placing on the EU Market of GMOs - GMO Register
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Genetické modifikace

Typy transgenu jiz vyuzivanych nebo vyuzitelnych ve slechténi rostlin
Rezistence k herbicidim

Rezistence k virdm

Rezistence k hmyzim skddcim

Rezistence k bakterialnim a houbovym chorobam

Zmény ve slozeni zasobnich latek rostlin

Plody s prodlouzenym dozravanim

Pylova sterilita

Modifikace barvy kvétu u okrasnych druht

Odolnost vaci abiotickym stresovym faktortm

Tvorba protilatek a rostlinnych vakcin

Produkce biodegradovatelnych polyesteru

Produkce farmakologicky vyuZzitelnych vzacnych proteinu transgennimi rostlinami
Transgenni rostliny pro fytoremediaci

\_ /




Prehled znaku podle Joint Research Centre

Altered lignin production
Anti-allergy

Antibiotic resistance

Black Spot Bruise Tolerance
Coleopteran insect resistance
Delayed fruit softening

Delayed ripening/senescence
Drought stress tolerance
Enhanced Photosynthesis/Yield
Fertility restoration

Glufosinate herbicide tolerance
Glyphosate herbicide tolerance
Isoxaflutole herbicide tolerance
L epidopteran insect resistance
Male sterility

Mannose metabolism
Mesotrione Herbicide Tolerance

Modified alpha amylase

Modified amino acid

Modified flower color

Modified oil/fatty acid
Modified starch/carbohydrate
Multiple insect resistance
Nicotine reduction
Non-Browning Phenotype
Nopaline synthesis

Oxynil herbicide tolerance
Phytase production

Reduced Acrylamide Potential
Sulfonylurea herbicide tolerance
Viral disease resistance
Visual marker




Prehled GM plodin
https://isaaa.org/gmapprovaldatabase/cropslist/def

ault.asp

Alfalfa (Medicago sativa)
Apple (Malus x Domestica)
Argentine Canola (Brassica

napus)

Bean (Phaseolus vulgaris)

Carnation (Dianthus
caryophyllus)

Chicory (Cichorium intybus)
Cotton (Gossypium hirsutum L.)

Creeping Bentgrass (Agrostis
stolonifera)

Eqagplant (Solanum melongena)

Flax (Linum usitatissumum L.)
Maize (Zea mays L.)

Melon (Cucumis melo)
Papaya (Carica papaya)
Petunia (Petunia hybrida)

Plum (Prunus domestica)
Polish canola (Brassica rapa)
Poplar (Populus sp.)

Potato (Solanum tuberosum L.)
Rice (Oryza sativa L.)

Rose (Rosa hybrida)
Soybean (Glycine max L.)
Squash (Cucurbita pepo)
Sugar Beet (Beta vulgaris)
Sugarcane (Saccharum sp)
Sweet pepper (Capsicum

annuum)

Tobacco (Nicotiana tabacum L.)

Tomato (Lycopersicon
esculentum)

Wheat (Triticum aestivum



https://isaaa.org/gmapprovaldatabase/crop/default.asp?CropID=25&Crop=Wheat
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Nejvetsi svetove firmy - GM plodiny

Monsanto

Syngenta

Pioneer High-Bred Agro
BASF

DuPont

Evropska komise - Registr povolenych GM
plodin, potravin a krmiv
\ http://ec.europa.eu/food/dyna/gm_register/index_en.cfm/




Genetické modifikace plodin - EU

HT Et HtBt | VR BtVE | F C E P Total
Alfalfa 3 3
Canola/oilseed rape 13 2 15
Carnations 13 1 14
Maize/com 10 4 21 1 36
Cotton 8 4 8 0
Flax/linsesd 1 1
Papayas 2 2
Potatoes 14 & 20
Eice 2 2
Fose 1 1
Sovbeans 5 1 1 10

]
a

Sugar Beet

Tomatoes 1 1 2

Wegetable marrow 2 2

Total 47 22 30 4 i 4 14 2 1 130




Experimentalni pestovani v EU
http://gmoinfo.jrc.ec.europa.eu/gmp_browse.aspx
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2015 Univerzita Palackého

Cytokininy - jsou zapojeny 1) do kontroly rustu a vyvoje rostlin (kontrola bunécného déleni,
rust nadzemnich Casti i kofend, kliCeni semen)

2) do reakci na stresové podminky (sucho, zména okolni teploty, zvySena slanost pudy)
GM je€men s geny CKX1, 2 z A. thaliana
produkce cytokinin dehydrogenazy — enzym schopny odbouravat cytokininy

Kodujici sekvence + kofenové spec. promotor z ryZe nebo beta glukuronidazy (pEXP:CKX1,
PEXP:CKX2, bGLU:CKX1, CKX1:RNAI)

Enzym se tvofi v kofenech, inhibice obsahu cytokininu a zvétSeni kofenoveého systému,

transgenni rostliny s mnohem hustSimi a rozvinutéjSimi korfeny, lepSi regenerace po
pusobeni stresu suchem

Dalsi cil: tkanové specificka exprese proteinu, produkce konkrétni latky v konkrétnim
rostlinném pletivu. Napf. antimikrobialni peptidy - slouzi jako obrana proti bakteriim —
produkované pouze v zrnech jeCmene



2014 PrF KU

kukurice NK603

odolnost k herbicidu glyfosatu, ke Skiidcim
Kodujici sekvence CS4-cp4 epsps, protein CP4 EPSPS protein

T5-nos 3' transcript termination sequence of the nopaline synthase
(nos) coding sequence from Agrobacterium tumefaciens which
terminates transcription and directs polyadenylation

P-e35S Promoter and leader for the cauliflower mosaic virus
(CaMV) 35S RNA containing the duplicated enhancer region
I-Hsp70 Intron from the maize heat-shock protein 70 gene
TS-CTP2 DNA sequence coding for the N-teminal chloroplast
transit peptide

CS-cp4 epsps 1214p DNA sequence coding for the CP4 EPSPS
L214P protein




2011 UPOL

JeCmen
phyA Gene, fungal 3-phytase z Aspergillus niger

Phytase unit

phyA Gene, fungal 3-phytase from Aspergillus niger

a-amylase promoter, promoter region from Hordeum vulgare cv.
Himalaya synthase gene

Selection unit

bar gene, phosphinothricin acetyltransferase coding region from
Streptomyces hygroscopicus, herbicide resistance

ubi promoter, promoter region from Zea mays polyubiquitin gene
Reporter unit

luc gene, reporter gene from the (Photinus pyralis) for detecting gene
expression

ubi promoter, promoter region from Zea mays polyubiquitin gene

2010 vyzkumna stanice Nechanice
Cukrova fepa, odolnost ke glyfosatu



2010 Agritec

Hrach

Six types of modified peas

a) for resistance to fungal pathogenes or insect pests mediated by
the insertion of a modified gene for serine protease inhibitor
(gmSPI-2) fused to uidA (GUS) reporter gene, gen bar

b) for resistance to fungal pathogenes or insect pests mediated by
the insertion of a fused gmSPI-2 gene for serine protease inhibitor
s GFP reporter gene, bar gene

c) showing enhanced accumulation of seed proteins due to the
iInsertion of plant Dof gene, nptll gene,

d) with earlier development of seed embryo caused by the
Insertion of plant L1L gene, with a selectable nptll marker gene,

e) for resistance to Pea Enation Mosaic Virus (PEMV) mediated by
the insertion of a sequence coding for viral coat protein

f) for resistance to Pea Seed-borne Mosaic Virus (PSbMV)
mediated by the insertion of a sequence coding for viral coat
protein



Genetické modifikace autorizovaneé v jednotlivych
letech - EU

Number of EU authornsations

ull ..Mf
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Souhlasné stanovisko s genetickymi modifikacemi v zemich EU
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Kukurice

Struktura vlastnosti GM kukurice v notifikacich podavanych dle smérnice 2001/18/EC, respektive dle ¢isti B smérnice,
sestupné dle pomérného zastoupeni (celkovy pocet notifikaci ve sledovaném ohdohi - 387)

d)

Tolerantmi ke glyphosatu
(napf. hybridy — NK603, GA21 5394 40712)

24,2%

Tolerantni ke glyphosatu 12,7 %
+ rezistence k nékterym drultim z fadu Lepidoptera

(napf. hybrid — NE&03xMONE10, MONEO034NEGLDT)

Tolerantni ke glufosinatu 11.7 %%
+ rezistence k nékterym drubtum z fadu Lepidoptera

(napt. hybridy — 1507, Bt11)

Tolerantni ke glyphosatu

+ tolerantni ke glufosinat

+ rezistence k nékterym druhntim z fadu Lepidoptera
+ rezistence k nékterym drublim z fadu Coleoptera
(napf. hybrid — 59122x1 507xNK603, Bt1 1xMIR604xGA21,

0.8 %

Btl 1xMIR162xMIR604xGA21, MONB2034x1507=MONEB017,

MONRO034x1507=MONBR017x50122)

Tolerantni ke glufosinatu 83 %
+ tolerantni ke glyphosatu

+ rezistence k nékterym drultim z fadu Lepidoptera

(napf. hybrid —1507=NEA03, BillxGA21)

Tolerantni ke glufosinatu 4,9 %

+ rezistence k nékterym drubiun z fadu Coleoptera
(napf. hybrid —59122, kfizenci s A188)

o)

h)

1

k)

)

Tolerantni ke glyphosam

+ rezistence k nékterym druhim z fadu Lepidoptera
+ rezistence k néktervm druliim z fadu Coleoptera
{napi. hybnd — MONSE01 TxMONE10
MON82034xMONSEE01T)

Tolerantni ke glufosinatu

+ rezistence k nékterym drulvim z fadu Lepidoptera
+ rezistence k nékterym drubium z fadu Coleoptera
(napf. hybrid —1507x59122, Btl 1xNVIRG04)

Tolerantni ke glyphosam
+ rezistence k nékterym drulim z fadu Coleoptera

(napt. hybrid — MONSS017)

Tolerantni ke glyphosam
+ tolerantni k sulfonylmodovinim

(napt. hybrid — MONOS140)

Tolerantni ke glyphosam

+ tolerantni ke glufosinat

+ rezistence k nékterym drubiun z fadu Coleoptera
(napf. hybrid —59122xNEK603)

Rezistence k nékterym drubtim z fadu Lepidoptera
(napf. hybrid - MONS0034, MIR162)

4,6 %

37T 0

¥ 4 P
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m) Toleranmni ke glufosinatu

p)
q)

+ tolerantni ke glyphosatmu

+ tolerantni k sulfonylmoéovinam

+ rezistence k nékterym druhiun z fadu Lepidoptera
+ rezistence k nékterym druhiim z fadu Coleoptera
(napf. hybrid — 98140x1507x59122)

Tolerantmi ke glufosinam

+ tolerantni ke glyphosatm

+ tolerantni k sulfonylmodovinam

+ rezistence k nékterym druhim z fadu Lepidoptera
(napf. hybrid — 98140x1507)

Rezistence k nékterym druhim z fadu Coleoptera

(napf. hybrnd — MIE604, Syntéza inhibitom proteindaz)

Zlepiena fotosvnteticka vwkonnost/'odolnost k suchu

Tolerantni ke glufosinatm

+ tolerantni ke glyphosatu

+ tolerantnd k sulfonyimofovinam

+ rezistence k nékterym druhiim z fadu Coleoptera
(napf. hybrid — 98140x59127)

Produkee Zaludeéni lipdzy v kukufiéném zron

2,0 %

1,7 %

1.7 %

1,2 %

0,7 %

s) Modifikace dobv kveteni tTanost

t) Modifikace biosyntézy ligninn
1) Produkee monoklondinich protilatele

v) Ziiiend asimilace dusilm



Brambory

Struktura vlastnosti GM brambor v notifikacich podavanych dle smérnice
2001/18/EC, respektive dle ¢asti B smérnice, sestupné dle pomérného zastoupen

b)

d)

(celkovy pocet notifikaci ve sledovaném obdobi - 49)

Skrob se snizenym obsahem/bez amylézy
+ tolerance k herbicidu (gen ahas)

+ rezistence ke kanamycinu (gen nptll)

+ bez specifického selekéniho markeru

Rezistentni k houbovym chorobam
+ tolerance k herbicidu (gen ahas)
+ rezistence ke kanamycinu (gen nptll)
+ bez specifického selekéniho markeru

Skrob se zvyienym obsahem amylozy
+ tolerance k herbicidu (gen ahas)
+ rezistence ke kanamycinu (gen nptll)

Zvyseny obsah skrobu
+ rezistence ke kanamycinu (gen nptll)

J o=
. 1
Lad

=

D'\\.

21.1%
3.8 %
1.9 %

11,5 %

3.8 %

32,7 %

26,8 %



¢)

)

k)

Vynos bramborovych hliz
- modifikace po¢tu priduchi v listech + nptll 1,9 %
- snizena aktivita apyrazy + nptll 1,9 %

Brambory jako bioreaktory pro produkei specidlnich proteiniy/latek
- spider silk-elastin fusion protein + nptll 1,9 %
- farmaceuticky vyuzitelné latky, jedlé vakciny +nptlI 1.9 %

Rezistentni k vimm

+ rezistence ke kanamyeinu (gen nptll) 1.9 %
Zvyseny obsah skrobu a zvysSeny vynos bramborovych hliz

+ rezistence ke kanamyeinu a hygromyeinu 1.9 %
(gen nptll a hpt)

Zvyseny metabolismus redukujicich cukrii v hlizach bramboru

+ rezistence ke kanamyeinu (gen nptll) 1.9 %

Zvyseny obsah zeaxantinu v hlizach bramboru
+ rezistence ke kanamyeinu (gen nptll) 1.9 %

Zvyiena rezistence k patogentim. zvysena antioxidaéni kapacita
+ rezistence ke kanamyc. a hygromycinu (gen nptll a hpt) 1.9 %

3,8 %

1.9 %

1.9 %

1.9 %

1,9 %

1,9 %



Repka olejna - obnova fertility

bar Streptomyces hygroscopicus phosphinothricin N- eliminates herbicidal activity of
acetyltransferase (PAT) enzyme glufosinate (phosphinothricin)
herbicides by acetylation

barstar Bacillus amyloliguefaciens barnase ribonuclease inhibitor restores fertility by repressing
the inhibitory effect of barnase
on tapetum cells of the anther

nptIl * Escherichia coli Tn5 transposon neomycin phosphotransferase  allows transformed plants to
II enzyme metabolize neomycin and
kanamycin antibiotics during
selection
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Repka olejna - fytaza

nptll * Escherichia coli Tn5 neomycin allows transformed
transposon phosphotransferase plants to metabolize
Il enzyme neomycin and

kanamycin antibiotics
during selection

phyA Aspergillus niger var. 3-phytase enzyme increases the
van Tieghem breakdown of plant
phytates which bind
phosphorus and
makes the latter
available to
monogastric animals

\_ /



http://www.isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=18&Gene=nptII

Vojteska - snizeny obsah ligninu
Gonsinodiced  GensSoute  Pradict  mtin

ccomt (inverted Medicago sativa (alfalfa) dsRNA that suppresses reduces content of guaiacyl
repeat) endogenous S-adenosyl-L- (G) lignin

methionine: trans-caffeoyl

CoA 3-0O-

methyltransferase (CCOMT
gene) RNA transcript
levels via the RNA
interference (RNAI)

pathway
nptll * Escherichia coli Tn5 neomycin allows transformed plants
transposon phosphotransferase 11 to metabolize neomycin and
enzyme kanamycin antibiotics

during selection




Jablon - méne PPO, proti hnednuti

PGAS PPO suppression gene Malus domestica double stranded RNA (dsRNA) double stranded RNA (dsRNA)from
the suppression transcript is
processed into small interfering
RNAs (siRNAs) that direct the
cleavage of the target mRNA
through sequence complementarity
and suppresses PPO resulting in
apples with a non-browning

phenotype.
nptll * Escherichia coli Tn5 transposon neomycin phosphotransferase Il  allows transformed plants to
enzyme metabolize neomycin and

kanamycin antibiotics during
selection



https://isaaa.org/gmapprovaldatabase/gene/default.asp?GeneID=18&Gene=nptII
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Evropska unie — komercéni vyuziti

Kukurice MON810 odolnost k hmyzimu
Skudci zavijecCi kukuficnému

Brambory Amflora, zména obsahu
Skrobu

zpracovatelsky prumysl, 2012 firma
BASF pestovani v EU ukoncila

Cukrova repa tolerantni k herbicidu a s
odolnosti k patogenu rhizomanii, 2010

\ pokusy zastaveny /




CR

™
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Vyzkumné projekty: slivong, len, hrach,
tabak

Uzavrene nakladani i polni pokusy
Pracoviste: Biologické centrum AV
Ceskeé Budegjovice

VURV Ruzyné, Praha

UEB Praha

Palackého univerzita Olomouc

/




/ Vyuziti \

Produkty ve fazi klinickych testu

Produkt Rostlina

Lidsky somatotropin IéCba trpasliCiho vzrustu u déti tabak
Turnerova syndromu
Albumin lidskéeho séra Nahrada krve pfi traumatickych stavech  tabak
Dow AgroSciences
Lidsky interferon a 2b Funkce jako IéCivo pfi virovych infekcich,

leukemii i proti nadorum okfehek
Biolex Therapeutics Inc

Pankreaticka lipaza cysticka fibréza doplnék stravy kukufice
Meristem Therapeutics

Protilatka proti zubnimu kazu Planet Biotechnology Inc. tabak

(CaroX™) schvaleno pro EU, jesté neni na trhu

\Vakcina psich parvoviri Large Scale Biology Corp. tabak /




s
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Komercni produkty na trhu

\ a-amylaza Syngenta kukurice, tabék/

Produkt Rostlina
Avidin Prodigene kukurice
B-glukuronidaza  Prodigene kukurice
Trypsin Prodigene kukufice

Lidsky laktoferin Meristem Therapeutics

kKukurice, ryze
Lidsky lysozym Ventria Bioscience ryze
Lipaza Meristem Therapeutics kukurice




4 A

Nové trendy

Transgenoze vs. cisgenoze

Introdukce genu z pfibuznych druhu, které jsou s
recipientnim druhem krizitelné

brambor Solanum tuberosum

Solanum bulbocastaneum donor rezistence k patogenu
Phytophthora infestans

brambor — méne toxickeho akrylamidu
Komercializace USA, firma Simplot

jablon — odolnost ke strupovitosti

je€men — vyssi aktivita fytazy /




Transgen — intragen — cisgen

Transgene A transgene is a (synthetic) gene with some or all
regulatory sequences and coding

sequences from donors other than crossable plants, including micro-
organisms and animals. These genes belong to a new gene pool for plant
breeding

Intragene An intragene is a gene comprising of natural functional
elements, such as coding part, promoter and terminator originating from
different genes from the crop plant itself or from crossable species. All
natural gene elements belong to the traditional breeders™ gene pool

Cisgene A cisgene is an existing natural gene from the crop plant
itself or from crossable species. It contains its native promoter and terminator.
The gene belongs to the traditional breeders®™ gene pool and is the already
existing result of natural evolution.



Metody vyuzivajici cilené nukleazy
Tvorba inzerénich mist pro transgeny
v definovanych mistech rostlinného genomu

Zinkove prsty ZFN-3 (Zinc Finger Nuclease-3 technique)
= SDN-3 (site-directed nuclease 3)

A ZFN-3 cilené zaclenéni transgenu
A ,§§,> (inzerci) homologni rekombinaci
v e‘i 2 7 v v L4
nnnnCGTACGTAC G1ACGfACGTinnn Nukleadza - 2fetézcovy zlom

“"".@AQ,CQ@ e CATGCATGCnnnN Genova kazeta nékolik kbp
VN N\ Vneseni transgenu, cisgenu

Vyuziti proteint ZF vyskytujicich se u eukaryot.

Fuze domén s 3-6 ZF repeticemi, kazda rozpozna 3bp. Specificky
navrzeno pro cilové misto 9-18 nt.

ZFN-1 nahodné mutace, jednonukleotidové zamény, In/Del v
dusledku nehomologni reparace

ZFN-2 cilené bodové mutace v dusledku homologni rekombinace



Cilené nukleazy a reparace
Site-directed nuclease (SDN)

J
AF— SDN complex at target site
D38

no yes es + donor DNA homologie
NHEJ HR HR or NHEJ
; — T T = = ==
¥ ' ¥ f f ¥
random repair gene modification DNA insertion
PM/InDel or excision at one or more positions viaHR or NHEJ
SDN-1 SDN-2 SDN-3

NHEJ
DSB

1. Detection of DSB |

DSB double-strand breaks
. NHEJ non-homologous end joining
piti e pwsat TR YA HR homologous recombination

4. The final ligation

2. Molecular bridging of k| heterodimer
the broken DNA ends |

DNA Ligase IV




Techniky SDN-3 se z hlediska rizik vloZenych genu neliSi od bézné
pouzivanych technik genetické modifikace.

Hlavni rozdil mezi SDN-3 a transgenozi je, ze DNA je vkladana na
pfredem urenou oblast genomu, tudiz techniky SDN-3 jsou schopné
minimalizovat nebezpeci spojené s narusenim genu a/nebo regulacnich
sekvenci v genomu pfijemce.

Techniky SDN-3 mohou zpusobit nezamérné zmény v genomu
prijimajici rostliny, téchto zmen bude méne nez pri pouziti mutageneze
v konvencCnim Slechténi.

Taleny

Vyrazné omezeni nezadoucich efektu: specifi¢téjsi cileni endonukleazy
Fokl (z Flavobacterium okeanokoites) na konkrétni misto
genomu (fuze specifickych domén), i kdyz pfi neznalosti sekvence
celého genomu nelze ani pri této technice vyloucit zmeény v sekvenci
mimo zvolenou zasahovou oblast.




TAL - transcription activator-like effector

technika vyuzivajici transkripCni faktory produkované
patogenem Xanthomonas.

Jsou injikované do rostl. bunek sekreCnim systémem typu
Il bakterii, transport do jadra. Cilené na specifické

elementy promotoru (par rezidui, pozice 12 a 13), aktivace

exprese rostl. genu.
funguje na principu SDN-3

Meganukleazy

Rozpoznavaci misto 14 — 40 bp
I-Scel kvasinky
I-Crel Chlamydomonas reinhardtii

Cil: vypracovani technik tak, aby ve vysledku byla v
genomu jen donorova DNA v cileném miste.



Introdukce do genomu

elektroporace protoplastu

biolostické metody

A. tumefaciens pri kokultivaci v suspenzni kulture, s
protoplasty i listove disky

Vysledky
kukurice — snizeni obsahu kyseliny fytové vyssi
aktivitou fytazy

Komercializace
kukurice, odolnost k herbicidu (Dow AgroSciences,
2013)



e

Nové trendy - prehled

Cisgeneze a intrageneze

Zinc Finger Nuclease Technology (ZFN) (ZFN-1,
ZFN-2, ZFN-3)

Oligonucleotide-directed mutagenesis (ODM)
Grafting - roubovani
Agro-infiltrace

RNA-dependentni metylace DNA prostrednictvim
RNAI/SIRNA

Reverzni slechteni
k Synteticka biologie/genomika




Oligonucleotide-directed mutagenesis
(ODM)

Do definovaneho mista v genomu je zaClenéna
specificka bodova mutace prostrednictvim
syntetizovaného oligonukleotidu (DNA, RNA), ktery je
homologni s cilovym genem.

Délka oliga 20 — 100 bp

Introdukce do buneék, oligo hybridizuje s cilovym
mistem, prirozené reparacni mechanizmy

Otestovano: tolerance k herbicidum, neni potreba
bakterialni transgen pro necitlivost k herbicidu

Tabak, ryze, kukufrice



Roubovani

Na GM podnoz je naroubovan non-GM roub — zadné transgenni
elementy nejsou v listech a plodech.

Studium mobility transgenu mezi podnozi a roubem.

Jablon — mensi rdst, kvalita plodt neovlivhéna. Transgen ani
MRNA nebyly detekovany v roubu

RajCe, oreSak — gen pro siRNA, rezistence k infekci Agrobacterium
U ofeSaku siRNA detekovany v jadrech plodu
Komercializace oresak, vinna réva



Agroinfiltrace

T-DNA A. tumefaciens je vnesena do rostliny bez zacleneni do
genomu, nedédi se. Dochazi vSak k efektivni expresi transgenu.

Pfechodna exprese genu plazmidu.
Metoda floral dip

Vyuziva se jako diagnosticky nastroj.
Transientni expresi genu jsou testovany imunitni reakce, nezname
funkce genu pod fizenim silnych promotordu.

Nicotiana benthamiana — studium exprese proteinu VP2 infekcCni
nefrozy drubeze (Infectious Bursal Disease Virus, IBDV).

Protein VP2 pro vyuziti jako vakcina produkovana rostlinami,
navodi imunitu kufat vagi viru.

Rychly test funkCnosti vakciny u brambor.



RNA-dependentni metylace DNA
prostrednictvim RNAI/siRNA

ZacClenéni DNA fragmentu - homologie s oblasti
promotoru

Expresi vznika dsRNA - Stépeni na malé RNA

SRNA metylace promotoru, coz ma za nasledek
transkripCni umliCeni genu.

Vysledek

Kukurice — umlceni genu pro fertilitu prostrednictvim
metylace promotoru, sterilni rostliny



Reverzni slechteni pomoci
dihaploidu

Tvorba homozygotnich rodiCovskych rostlin parental z vybranych heterozygotu
prostfednictvim suprese meiotické rekombinace pomoci RNA interference
Geny dmcl, spoll

Publikovano A. thaliana

1. Original heterozygote — elite plant

transoene
2. Generate transgenic plants from this elite plant mn which
Meiotic .| } 4.} meiotic recombination is suppressed
recombination
@ O}{ 3. Collect viable male or female spores from transgenic
plants and generate double haploids (homozygous plants).
Select double haploids that do not contain the transgene.

4. Cross non-transgenic double haploids to reconstitute the
elite heterozygous plant.
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