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Duvody uprav

Tolerance k herbicidim, napf. glyfosatu

» Rezistence ke skudcim, napf. Bt kukurice

» Rezistence k houbovym patogenum (fusariim, rzim)

* Rezistence k virovym chorobam

* Tolerance vuci biotickym a abiotickym stresim: zasoleni, sucho, nadbytek vody

* Zlepseni agronomickych i nutricnich vlastnosti aminokyselin a vitamint (beta-
karoten), zvyseni gluteninu, glutaminu, beta glukanu

» Zvyseni produkce a slozeni biomasy pro vyrobu biopaliv

* Produkce latek pro vyrobu biodegradovatelnych plastu

* Schopnost fytoremediace

* Produkce uzite¢nych bilkovin, protilatek, vakcin, hormonu



Benefity modifikaci

(move and expand the bar at the bottom of the chart to navigate through time)

» Uziveni naruUstajiciho poctu lidi
* Zmeéna klimatu — nutné prizpusobeni
* SniZzeni uzivani pesticidi o 37 %

* \lytéznost plodin vzrostla 0 22 %

e Zisky zemeédéelcu vzrostly o 68 %

(Kliimper W, Qaim M (2014). "A meta-analysis of the impacts of
genetically modified crops"”. PLOS ONE. 9 (11): e111629)



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4218791
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4218791

Mozné nevyhody

* Proteiny vytvarené rostlinami mohou zpUsobovat alergie

e Uvolnovani insekticidnich proteind muze ovlivnit biodiverzitu pudy
* Horizontalni transfer antibiotickych rezistenci

* Invaze



Editace genomu

* Crispr/Cas9
* TALENS

— dsDNA

Cleavage



Transformace DNA

 Elektroporace
* Mikroinjekce
* Biolistika

* Agrobacterium




Agrobacterium tumefaciens

Procedure for plant transformatior
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EU

Prisné regulace

2003

84 modifikaci

kukurice, bavlnik, sdja, repka a cukrova repa

Silna zavislost na dovozu GMO plodin (USA, Brazilie — sdja, kukufice, repka)

Momentalné schvalena k péstovani pouze jedna — kukurice MON810
Ve svété

540 modifikaci
35 druh rostlin



Area of genetically modified (GM) crops worldwide in 2019, by country

(in million hectares)
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Do you know where biotech crops are groWn?

-

.& 17 MILLION

- small, resource-poor farmers
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Adoption of GM technology among selected major crops worldwide in 2019, by type*
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* Vroce 2020, GMO sdéja tvorila 94% celkové vyseté soiji,
GMO bavina 96% a kukurice 92%



Prehled GMO schvalenych v roce 2016 pro uvadéni do obéhu v EU

«  Kukufice MON 87460, s obchodnim nazvem Genuity Droughtgard™ (Monsanto), odolna k suchu

»  Kukurice NK603, tolerantni k herbicidu — obnova povoleni

« Kukurice T25, tolerantni k herbicidu — obnova povoleni

= S6ja MON 87769, s obchodnim nazvem Soymega™ (Monsanto), ole] obsahuje prekurzor zdravi prospésnych
nenasycenych omega3 mastnych kyselin EPA a DHA

=  S0ja MON 87705, s obchodnim nazvem Vistive® Gold (Monsanto), ole] s niZz5im obsahem nasycenych mastnych
kyselin a vy35im obsahem kyseliny olejové - lepsi stabilita, pouZiti v potravinarstvi i pramyslu

«  50ja 305423 s obchodnim nazvem Plenish™ (Pioneer), ole] s niZ5im obsahem nasycenych mastnych kyselin a
vy55im obsahem kyseliny olejové - lep5i stabilita, pouZiti v potravinarstvi | prumyslu

« S0ja BPS-CV127-9, tolerantni k herbicidu

«  So0ja MONGT708 tolerantni k herbicidu

- Repka MON 88302, tolerantni k herbicidu

« Repka GT73, tolerantni k herbicidu - obnova povoleni

= Bavinik MON 15985, rezistentni ke hmyzim Skidcam - obnova povoleni

« Bavinik MON 88913, tolerantni k herbicidu

» Bavinik MON 531, rezistentni ke Skidcam — obnova povoleni

= Bavinik GHB614xLLCotton25, tolerantni ke dvéma herbiciddm

« Bavinik T304-40 s kombinaci tolerance k herbicidu a rezistence ke hmyzim Skadcim

=  Bavinik MON 1445, tolerantni k herbicidu — obnova povoleni

« Bavinik MON531xMON1445, s kombinaci tolerance k herbicidu a rezistence ke hmyzim Skiadcim — obnova
povoleni

« Karafiat linie 25958 s obchodnim nazvem Moonberry™, se zménénou barvou kvétu — dovoz fezanych kvéta

« Karafiat linie 26407 s obchodnim nazvem Moonvelvet™  se zménénou barvou kvétu — dovoz fezanych kvétd



Kukurice MON8&10

* Bt toxin — proti zavijecCi kukuricnému
* | v CR stfedni Cechy, Polabi, v teplych oblastech Moravy, okolo Klatov
* Krmivo, bioplyn

Bacillus
thuringiensis 4-Endotoxins & Spores ©
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Flavr Savr rajcata

* Prvni GMO plodina

e 1980

* Antisense polygalakturonaza
* Obchodni neuspéch
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Innate

* Brambory Innate

» proti ¢ernani a hnédnuti hliz v dusledku mechanického
poskozeni

* mensi mnozstvi aminokyseliny asparaginu, ktera se v prubéhu
smazeni metabolizuje na akrylamid (karcinogen)

* neobsahuje geny z jineho rostlinneho ani zivocCisneho druhu

* RNA interference, regulovana transkripce a
vnitrobunecna exprese genu



Amflora

» Cisté amylopektinové brambory (modifikovany $krob)
* Antisense gen na syntézu amylozy

* Priumyslové vyuziti

e Schvaleno 2010 v EU

» 2012 stazeno z prodeje, nebot nebyla farmari ani spotrebiteli priznivé
prijata



Newleaf

* Brambory odolné vuci mandelince bramborové prostrednictvim
Bt toxinu produkovanému bakterii Bacillus thuringiensis



/lata ryze

* Rozvojové zemeé — nedostatek beta karotenu
* Geny pro syntézu beta karotenu
e Povoleno v Australii, Kanadé, USA a na Novém Zélandu




Soja Vistive

* Tolerance ke glyfosatu
* O 60% méné nasycenych MK



Modré karafiaty

* Dihydroflavonol 4-reduktaza z petunie
* Chalkon syntaza z hlediku

FLORIGENE Moonvista™  FLORIGENE Moonshade™




Papaya

* Ringspot virus

e Havai



* Proti houbam

Source Enzyme Gene Transgenic expression Targeted pathogen response Reference
Rice Chitinase Class-I RCQ2 Grapevine Undinula nectar +* Yamamoto et al. 2000
Rice Chitinase 7 Indica rice cultivar Rhizoctonio solani S Datta et 3. 2001
Lycopersicon chilense Chitinase peht28 Strawberry Verticilium dahlice - Chalavi et al. 2003
Rice Chitinase-1 RCC2 Cucumber Botrytis cinerea - Kishimoto et al. 2002
Flax (Linum £-1.3-glucanase p-I.3glucanase  Potato Fusanum culmorum and . Wrobel-Kwiatkowska
usitatissimum L) Fusarium oxysporum et al. 2004
Brassica juncea Chitinase RICHIT Potato Rhizoctonia sokani . Chye et al. 2005
Hevea brasilensis £-1,3-glucanase HbGLU Potato Rhizoctonia solani - Chye et al. 2005
Rice Chitinase RCC2 Italian ryegrass (Lokum Puccinia coronata - Takahashi et al 2005
multifforum Lam)
Cacao Chitinase-| TeChil Theobromea cacoo L. Colletotrichum gloeosporioides - Maximova et al, 2006
Tomato Glucanase-l Ghucanase gene  Indian mustard (Brassica Alternaria brassicoe + Mondal et al, 2007
juncea)
Barley B-13-glucanase-ll  B-1.3-glucanase-I] Wheat Fusarium graminearum - Mackintosh et al. 2007
cDNA)
Balksam pear (Momordica  Chitinase-1 Mcehiel Nicotiana benthamiana Phytophthora nicotianae - Xiao et al. 2007
charantia L)
Baksam pear (Momordica  Chitinase-1 Mcchit? Cotton Verticlum sp. - Xiao et 3. 2007
charantia L)
Rice Chatinase ncchi 1] Taro (Colocasio esculenta L. Sclerotium rolfsi + He et al. 2008
Schott)
Barley Chitinase-1l chit cONA Wheat Fusavium graminearum - Shin et al. 2008
Tobacco £-13-glucanase B-I.3glucanase  Groudnut Cercospora arachidicola and - Sundaresha et al. 2010
Aspergitius flavus
Metarhizum anisoplice Endochitinase chit! Tobacco Rhizoctonia solani - Kem et 2l 2010
CHITa2
Chitinase chit94 Tomato Fusarium oxysporum f. sp. - Girhepuje & Shinde
ycopersici 201
Rice Chitinase chit] Finger millet (Eeusine . Kgnacimuthy & Ceasar
coracana (L) Gaertn.) 2012
Rice Chitinase ree2 and reg3 Banana Mycosphoerefia fijiensis - Kovacs et al. 2013
Rice Chitinase RCyy Wheat Puccinia striformis £.sp. friticl . Huang et al, 2013
Rice Chitinase-1 Chitinase-/ Eggplant (Solanum Verticilium dahlige and - Singh et al. 2015
mefongena L) Fusarnium oxysporum
Rice Chatinase RCH,, Lilium Botrytis ainerea + de Caceres Gonzlez
etal 2015
Grapes £-1.3glucanase WGHFI7 Arabidopsis Botrytis cinereo and - Fujimori et al 2016
Colletotrichurn higginsianum

"4 indicates enhanced resistance response.



/

Dulezite

* Nebyly prokazany zadné zdravotni komplikace spojené s konzumaci
GMO plodin primo, Ci nepfimo pres krmena zvirata

* DNA z GMO organismu se neprenasi
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