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Zvladne se lidstvo uzivit
NEJEN na pocatku nového milénia ?

Rice ~ a major, but not perfect,
staple crop

* Micronutrients are almost exclusively
stored in the husk, the aleurone and
the embryo

+ Polished rice contains only a small
amount of iron and other
micronutrients

+ 2 billion people suffer from iron deficiency
* Anaemia
* Poor mental development
+ Fertility problems
+» Depressed immune system




Konvenéni zemeédélstvi lidstvo neuzivi

a vubec uz ne ,eko-zemédélstvi"
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2.1 Beginnings of
the late Pal
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Figure 2.3 Semisedentary Natufian foragers collecting wild cereals, The Natufian culture of the Levant spanned the Palaealithic/iNealithic
twansition from about 15,000 to 11,000 a, during which the first crops were domesticated in the region. The Natufians were semisedentary
hunter-gatherers who built some of the first true villages. In this artist’s representation, a mixed band of Natufian foragers is collecting wild
cereals with flint-bladed sickles and camying the grain to the nearby village where it was processed into flour using stone pestles and moriars.
These tools and the practice of sedentary village life, which are normally associated with farming communities, were invented by
hunter—gatherers such as the Natufians many millennia before the beginnings of agriculture




clovék lovec se postupné usazuje

buduje si obydli




Je-li dost jidla
ROD vzkvéta.....
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Oddil experimentalni archeologie
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OPATRNY Jakub:
Interakce plodiny a plevelové slozky : studie vlivu zd'areni a kultivace
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Uvod

Uplatnéni experimentu je stdle aktudln&j8i ve viech
spoledenskych viddch. Své misto si naSel v poslednich létech
i v archeologii /MALINA 1980/. Uspofddénim rizn& sloZitych

Jakub OPATRNY experimentd lze simulovat pravddpodobné situace dédvné lidské

hospodéiské Einnosti a vysledky pouZit k podpoife &i zamitnu=

ti hypotéz zkoumané problematiky.

MALINA,J,(19801: Metody experimentu v archeclogii.- Stud.
Archeol.Ust. CSAV Brno, Praha, 8/1: 1-175,




Zd'areni na poli, zd'areni v lese

@ OHOR 1989 - ZBXHEnt

1 UloZenf teplotnich sond

2 Po¥dtek ZddFent, bariérs k ochran¥ okolnfho porostu sapélent.

3 + 4 Posunovéni ho#fefho walu
Vypélené plocha pokrytéd popelem

M pw e
AN

1,2 Hromada klestu na

5 Posun hoffctiho va

Konetnd féze } 6 Ploche po vy2défent




Psenice dvouzrnka ( 7riticum dicoccum
setba a sklizen

@ UHOR 1989 -~ KULTIVACE, OSEV

1 Kopén{ vy¥défené plochy
2 Hodnoceni kultivace pldy

3 Osev
4,5 Zehrabén{ dvouzrn do pldy

6 Pokrytf zaseté plochy vitvenmi,

(3) tuor 1989 - sKLIZEN
1, 2, 3 Porost zralého obilf

ochrana proti ptactvu

4 Veriabilita velikosti klasl
413

5le 5 Sklizen listd pSenice

6 Sklizen plevelil




Uroda pSenice nic moc,
zato plevely a plevely...

() Paszka 1990 - RisT PEmNICE
1,2 PEenice ve fézi sloupkovéni /1ll.G.,
3 Hidky porost p¥enice na kypfené ploZe; osika
4 Okousend stébla na kopené plode

5 Celkovy pohled ne plochu pifed sklizni
svEtly porost

mi klasy v silnd

a srnci -nebo jeleni?




vypljéeno od doc.Ing. Petra Smykala UP Olomouc




Slechténi - uméni a véda

Nova odruda




Prirodni vybér versus
zmeény vlivem pusobeni ¢lovéka

Variation of Animals and Plants under Domestication (1868)
On the Origin of Species (1859)

> v
Ox

| THE ORIGIN OF SPECIES

BY MEANS OF XATURAL SELECTION,

PRESERVATION OF FAVOULED RACES 1N THE STRUGGLE
FOR LIFE,

LONDON:

Géographie Botanigue Raisonée (1855)
L Origine des Plantes Cultivées (1883) |

i gt af Frmmatisbion {8 et




Uber das Geshlecht der Pflanzen (1694) - objev pohlavi rostlin,
vznik hybridi

Nejdrive koncept neménného poétu (stvorenych) druhi
Pozdéji pozorovani hybridl - ,, je nepochybné Ze nové druhy mohou
vznikat krizenim " (1759)

Pozorovani hybridu tabdki, hvozdiku, divizny (1760) - sterilita,
vznikaji tedy velmi zridka a jen diky umélému zdsahu.

1799 publikuje popis hybridii
hrachu, véetné dominance, neodvozuje jen zdkonitosti a poméry

1827, popis F2 hybridu kukurice i se $tépicim potomstvem (3,18
Zlutych : 1 barevné semeno)

1865 Versuche uber das Pflanzen Hybriden




J.6. Mendel a hrach
aneb kde v roce 1865 zacala genetika

Vﬂ]‘SllGhlB P Sweet pea flower —__
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Long pollen grains {} Short pollen grains

Red flowers #QQU
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Giregor Mendel.
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Flowers top




Nikolaj Ivanovic Vavilov (1887-1943)

Centers of Origin of Cultivated Plants (1926)
The Phytogeographical Basis for Plant Breeding (1935)

Vavilov's Eight Centers
of Crop Origin
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Domestikace v case a prostoru

Vavilov's Eight Centers
of Crop Origin

8000 7000 6000 5000 4000 3000 2000 O 1000 2000




Domestikace rostlin
- selekce vhodnych genotypu

vétsi organy - semena, hlizy - vynos

rozpadavost klasu - Sireni semen

dormance

odnoZovani - dominance

popinavost - kerovitost

partenokarpie

pohlavi kvétu - hermafroditnost

samosprasnost - homozygotnost

ploidie (2n, 4n, 6n...)

fotoperiodismus - doba kvetent,
zrani

- jednoletost

- toxické latky (inhibitory traveni)




oo

Prvni zemédélci vybirali jiz vhodny fenotyp

Ancestral teosinte populations were highly show that a transposable element (Hopscotch) inserted in a
branche_d and_contamed a Iow_frequgncy : : = : :
0 vara Wil & Hopsoalan tnecion. regulatory region of the maize domestication gene, teosinte
-+ branched1 (tb1), acts as an enhancer of gene expression
and partlally explains the mcreased aplcal dominance
in maize compared-to-Hs-pregeniterteosinte. Molecular
datirg indicates that the HﬂpSCﬂtch insertion predate
maize domestication by at least 10,000 years, indicating

Pradominant form 1 6RAL selectllun acted on standing variation rather than

new
Domestication

The tb1 variant with a Hopscotch insertion
swept to high frequency in modern maize
populations, yielding plants with few branches.

Teosinte cluster Maize cluster
haplotype haplotype

Predominant form

VOLUME 43 | NUMBER 11 | NOVEMBER 2011 NATURE GENETICS
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Domestikace probihala
postupné a na vice
mistech svéta
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Vavilov’s Eight Centers
of Crop Origin
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Pribéh psenice:

"Wid diplod g Triticum monococcum diploidni JEDNOZRNKA

egilops speltoides Triticum wrartu og o . . ’

e peome K genome Triticum dicoccum tetraploidni DVOUZRNKA
l Triticum aestivum hexaploidni PSENICE SETA

EMMER WHEAT EINKORN WHEAT

Sterile hybrid cultivated diploid mu.ragenese a selekce ’

Triticum turgidum dicoccum Triticum monococcim

AB genome AA genome kFiieni,
polyploidizace

Accidental
chromosome doubling

kde nestaéi ,priroda”™, pomize Elovék

EMMER WHEAT GOAT GRASS 11
Fertile tetraploid hybrid Wild diploid
Triticum turgidum dicoccum Aegilops tauschiif squarrosa
AABB genome DD genome

l tal| ‘ i/ -_ \ Endosperm

BREAD/SPELT WHEAT
Sterile hybrid
Triticumaestivum

ABD genome

Accidental
chromosome doubling

NN/ » ." f ! -Germ
_ ‘ P \ é
Einkorn Emmer breadwheat (7} / \ \
% ] U J h

Fertile hexaploid hybrid Figure 6.3 Structures of the major domesticated wheats. The structure of ears (A) and grains (B) of the three major historic cultivated wheats:
Triticumaestivum from left to right in each case are einkon, emmer, and spelt/bread wheats. (C) Section through a grain of breadwheat, showing the large starchy
AABBDD genome endosperm and the germ (kernel), which contains proteins and oils that are important for breadmaking quality

BREAD/SPELT WHEAT




Domestikace a vybér

Plany druh

Domestikace

Kulturni druh

2
2
4
104




MUTAGENEZE

- kosmické zareni
- radioaktivita pudy/vody

- civilizacni faktory: nitrososlou&eniny,
emise t€zkych kovd,
Cernobyl




MUTAGENESE

+ selekce

bud’ .spontanni”
hebo ,indukovana"

zubarsky rentgen

v Hrubcicich

a sladové jecmeny rady
Diamant od Ing. Boumy..

vysledek NAHODILY !

Irradiation

e =

Wheat seeds

Second generation

Selection
Mutagenesis breeding.
Plant breeders subject crop seeds to mu-
tagens, such as chemicals and X rays; plant

the seeds: and determine if any of the
plants that result have the desired trait.




Cernobyl &ty¥i roky poté ..... 1986 -1990

.I.
"k

|

Mutace
rostlin, ryb,
radioaktivni soboli..




MUTAGENEZE
A
CILENE KRIZENI

hlavni pilire

KONVENCNIHO SLECHTENI




Norman Borlaug (1914 - 2009)
ZELENA REVOLUCE

psenice Norin 10

Mutant v genu pro kratsi internodia

homolog

gibberellin insensitive (gail)
Arabidopsis

slender rice (sirl)

RyZze IR8 (Miracle Rice) '
Nobelova cena 1970

positiva (produkce, potravinova sobéstacnost-Indie,
high-yielding cv.)

negativa (sniZzeni diversity, zvySeni uziti pesticidu,
zavlaZzovani, mechanizace, proména venkova)




Zelena revoluce a geny zakrslosti

Rht-1 RhtB1d RhtB‘fb RhIDTb RhtD1dRhtBTe Rht- Bic RhtDTC

Rhbt-B1b (chromosom 4B)
Rhbt-D1b (chromosom 4D)

Pivodné rostliny musely soutézit s
plevely

Vétsinou neoptimdlni vyziva (N, P)
Robustni, vysoké

Pouzivani umélych hnojiv a
peshcndu

— Ciatabaoliam

ortolog Ath GAI proteinu v signdlni draze giberelint

Mutantni protein postrada N-termindlni DELLA doménu -




Méné slamy - vice zrna
Norman Borlaug (1914 - 2009)

ZELENA REVOLUCE

A

psenice Norin 10
Mutant v genu pro délku internodia
reduced height(rht)

homolog

gibberellin insensitive (gail)
Arabidopsis

slender rice (sirl)

V Cénka iné,kKr'eJ'zlovi, kélem roku 1§I5 R)"ie IRB (Mir'aCIC Rice)




Norman Borlaug - Nobelova cena 1970

za inovace v oblasti péstovani novych viéi
nemocim rezistentnich a vysoce vynosnych
odrid plodin, zejména pSenice

Indie, Pdkistan - export misto hladomordt

Negativa:

snizeni diversity, zvySené uziti pesticidu,
zvySené zavlazovani, mechanizace, promena
venkova ve prospech velkovyroby

/<

obj Jevena v Ugande psemce nema vlastni geny resus’rence L-r
masivni Sireni v Africe i v Asii

vyzkum resistence ke rzi travni ..U99,

Borlaug Global Rust Initiative ...BGRI
transgenni prenos genu rezistence kupr. z ryze




MESOPOTAMIE
pred 10 000 lety

Asyrské bozstvo
prenasi pyl z vacku
na samici kvétenstvi
datlové palmy

Symbolika plodnosti

ALE i zrejmé prvni
cilené krizeni
kulturnich rostlin

standardni
hybridizacni
techniky
Jiz NESTACT




Konvencni kriZeni + genové mapovani
syntéza karotenoidi u mrkve je
kodovana az 20 ruznymi geny -
.rainbow of colors”

Genetic  maodification
through breeding. Using modern plant-
breeding technigues, USDA scientists
have produced carrot varieties in a range
of colors, reflecting varying amounts of
the different carotenoid pigments. The
Mational Plant Genome Initiative has
helped the breeders determine that 20
different genes are responsible for the
rainbow of colors. However, they have not
identified the genes or the proteins en-
coded by the genes. (Photograph by
Stephen Ausmus, courtesy of the Agricul-
tural Research Service, USDA.)

To se to krizi u mrkve
- ale co napr. kulturni, sladky, velkoplody banan
s genovymi zdroji nékolika klonu !




Solanum lycopersicoides x kulturni rajce

Canady et al. 2005, Genome




Mumber observed SNPs

150

104

23T

G, saja

Vybér a snizeni diversity

Domestication Gene  Improvement Gene
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Péstované formy/druhy
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Slech’rl’rele prak’rucu

LLI'l'her' Bur'bank NEW CREATIOHS .. um&muuﬂwmmﬁmmw
( 1849 - 1926) e B B3ATD KX HAMA 3ALARA J

Fruits and Flowers,

JUNE, 1883

N

You will meed it whon Uiess Frojts aind Bl become standurds ol sxcellpoce.:
Supplementary Lbns wil be uablished fros thme t thime.

 BURBANK'S EXPERIMENT GROUNDS,

i i Wniiis anes Ao

Emanuel Ritter v. Proskowetz, Reichsr 'FE' Santa Rosa, California, U.S. A.
11

im eigenen und im Namen seiner Sohne, Toel - ‘
204 Santa Rosa Avenoe. arrana, S Rose, Cabt

und Enkel in namenlosem Schmerz statt be
Ableben seines, durch alle Vorziige des llor?(':L'«-. 3 Emanuel Pros kowetz
beziehentlich Bruders, Schwagers und Onkels, de s 5, : a 4

w5 (1849-1944)

Max Ritter v. Proskowetz,
R e o o o P (K8 8 Odruda je&'mene Hanécky Pedigree
TP AR | [/andbuch der Pflanzenzichtung, 1910

Weise durch ein Eisenbahnungliick im 47. Lebensjahre ums Leben kam. -

Die Beisetzung findet in Chicago, dem Orte seiner aufopferungsvollen Thiitigkeit,

auf dem katholischen Friedhofe statt _I ~ e o
KWASSITZ, Mihren, den 20. September 1895, | 1912 zalozil Gese//SChaf 1 f ur
Pflanzenzdichtung




Genofondové kolekce
geneticka diverzita pro budouci pokoleni

- J 1 — r‘ ""'”l mum"""'[Lluvhll,’“il’lll'lW['
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( ) P. abyssinicum

P. Smykal




Odruda - kultivar - varieta

The International Union for the Protection of New
Varieties of Plants (UPOV)

Sloprovideand promote

\

. DUS
kritérium

Odrudy:

* klony (vegetativné mnozené druhy)

* linie (samosprasné druhy)

» hybridni (F1)

- populace (cizosprasné druhy, krajové odridy,
syntetické)




Slechténi - umeéni a véda

i e 5

5.7

R,
" e ‘

3
g

vybér

Zakladni postup ve Slechténi rostlin

vytvoreni variability
krizeni
, : ybér (selekce
Nova odrida 4. e
registrace
mnoZeni
distribuce nové odridy




Meidza - rekombinace a nezdvisla segregace
hlavni zdroje variability (plus mutace)




Zakladni slechtitelsky postup

odliSny jde-li o samosprasnou nebo cizosprasnou rostlinu
jedno nebo dvoudomou rostlinu

s :
* 111 (8) Gametophytic self-incompatibility system
&

%

% —~

N

“ ».. =l
I se mm
Iy
' ' ' ' |
Female plan

Wile plar Bisexual/

Dioecious hermaphrodite Monoecious

Table 1. List of common self-pollinating and cross pollinating crops

Self-pollinating Cross-pollinating
Barley Alfalfa
Common bean Banana 60%

Cotton Carrot
Egaplant Cassava
Lettuce Cucumber
Dat Maize

Pea Cnion
Peach Potato
Feanut Rye

Pepper Sugarbeet
Rice Sunflower
Soybean Sweetpotato
Tomato Watermelon
Wheat




bulk selection Hromadny vybér versus pedigree

initial cross: P1 x P2
|

Fqijze:
|

Generation Description

F2 IR20E1 8lb plants selected

3 IR206E1-214 3 plants selected- progeny rows

Fda IR20B1-214-3 10 plants selected - progeny rows

B |RZ206E1-214-3-8 3 plants selected — progeny rows

F& IR2061-214-3-8-2 Bulk harvested-Yield trial

propagation




Hybridni (F1) odrudy - heterdzni efekt

G.Schull - 1909

Hybridni kukurice - zisk 15 - 30% vynosu
Slunecnice - zisk az 50% vynosu

DileZité pro ekonomiku tvorby hybridniho osiva




Cytoplasmaticka samci sterilita
a hybridni odrudy
neschopnost produkce funkcniho pylu

samci sterility je agronomicky vyhodna
pro produkci hybridnich semen

fertilni kvet sterilni

T-URF13 protein in mitochondrial
membrane causes male sterility
i

| E?ifli?i,iiié"dff’#i‘.i?{?5’58“‘” reorganizace mtDNA
/,p——:? 4 restores fertility ve
) T CMS Texas (T) cytoplasma kukurice

/

m“lla
.J f"'——‘—\

| || e U fuze promotoru ATP6 k casti RRN2 genu
— j vznik nového membranového proteinu
S RETRE

mitochondrion nucleus




Dihaploidie
rychla cesta ziskani homozygotnich linii

n= A/a
g |

Pollen Development (18°C)

O =




Mutagenese - cesta ke zvyseni variability
Y —\ iy i fyzikdlni

T:'
l chemickad
riu“wfmn N A transposony
N e 4 HL T-DNA inzerce

Rapid propagati
ol a selected pl

U nas napr. Diamantova rada je¢mene jarniho (sladarského)




TILLING aneb mutageneze v novém
(Targeting Induced Local Lesions In Genomes

Seeds i prp— ..=3‘

of® '
/\’ "I..= :
EMS treatment - . — *PGR

* Heat, re-annesal

- 8600 M1 plants _ W= e el g f &

: ! Nt J g i -~
; - ' : 4 ! ¢ Endonuclease
3 v iy b
‘. C " NP A e L Denatura

ol

2

Smgle seed descent
4817 M2 seed lots

¢ LI-COR gal

(d) Plant'1236

/ \ B, o & &
' ; ) ) 1.0kb
0.8 kb
A B C D
Growing and phenotyping of 4 M2 plants
er M1 plant
8 l B 0.2 kb
DNA extraction from plant A and collection of M3

seeds from plant A and B separately IR OYE 700 IR DYE 200
Current Opirion in Plart Biokesgy




Polyploidie
Easty stav genomu kulturnich rostlin

3n: bandn, jablko, zazvor, repa

4n: durum psenice, kukurice, bavinik,
brambor, zeli, tabdk, podzemnice

én: chrysantéma, psenice, oves

8n: jahodnik, jiriny, cukr. trtina




Hybridizace a vznik druhu

Brassica nigra
L
o T

fﬁv{;‘

BB k
Brassica carina « Brassica juncea

7 ., n=lE

Brassica rapa




XXI. stoleti

vék genomiky
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JIZZ200
JI321
JI399
JI228
JIZTE
JI235
JI1l1l3

Nova odruda




Slechténi v genomické dobé

Genotypizace
analyza DNA, databdze - standardizace

- Fenotypizace

objektivita a kvantifikace

uloZzeni dat- databdze, hodnotici kategorie,
meéritka - sjednoceni

+ Spojeni genotypu a fenotypu




Isolace DNA

Analyza DNA

Rezistentni Rezistentni Rezistentni Rezistentni Rezistentni




Popis fenotypového projevu

Semeno-barva v piné zralosti

. svetlezluta

Zlutor uzova
voskova/dvoubarevna
Zlutozelena
Sedozelena
tmavozelena
svétlehn éda

hnéda

. ¢éerna

1

2.
3.
4.
5.
6.
7.
8.
9

Ciselné zhodnoceni

primérnych pozic souradnic

L,a,b v CIE-LAB barevném
<.l prostoru (3D)

22
l."t *®

A
A

Colour deviation:

AEa,b
AEa,b=(AL2+Aa2+Ab2)1
/2

XX
a%®

-




Kvalitativni znaky

Parental 1 Parental 2




Kvantitativni znaky (QT

QTL mapping

H I’ Spociva ve
analyze

statistickée
2 zavislosti mezi

A

harker
Green Arrow
Pl 179449
PRIL7-01
PRIL7-02
PRIL7-03
PRIL7-04
PRIL7-0A
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QTL1:

LOD=6.1
R?=22%
a=14.9
(90-2131)
QTL2:

LOD=4.1 QTL3:
R#=10% LOD=3.3
a=10.7 R2=8%
(90-2131) a=9.3
(DSP)
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QTLs- interakce genotypu a prostredi

Potreby:

* Mapovaci populace (min F2:3, ale spise F8) g
* Markery (desitky, stovky, lépe pak tisice) Ji&
* Fenotypovy popis

Marksr Distance

35-
I'
307

Resistant Susceptible

28r L

20r
15F

Number of plants

43 46 49 52 ©B5 58 6l
Resistances, praducﬁon, etc.... *

Hrach: zmapovany komponenty vynosu (HTS, hmotnost,
poet kvétnich nodl, zdsobni proteiny, rezistence etc.)




Genomics

| Transcriptomics
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Genotypizace aneb vybér vhodnych alel
Translaéni genomika

52 63 SNP markery
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Kandidatni geny- transkriptomika

Bictic stress: Interaction of
and

70mer array
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Candidate TFs relevant for specific organs or growth
conditions of Medicago truncatula




Asociacni mapovani

Germplasm
-
2 -
Genome-wide £
scan
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ik

Genome-wide
polymorphisms (G)
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b

v >

Phenotyping (Y) =——>

Association analysis
(Y = G + Q/K + E)

Genome-wide association mapping

It is a comprehensive approach to systematically
search the genome for causal genetic variation. A
large number of markers are tested for association
with various complex traits, and prior information
regarding candidate genes is not required. It works
best for a research consortium with complementary
expertise and adequate funding.

> Genotyping

e —_r Population structure
(Q), relative kinship (K)

v
Candidate
genes

v
Candidate
polymorphisms (G)

Background
markers

|

Candidate-gene association mapping

Candidate genes are selected based on prior
knowledge from mutational analysis, biochemical
pathway, or linkage analysis of the trait of interest.
An independent set of random markers needs to
be scored to infer genetic relationships. It is a low
cost, hypothesis-driven, and trait-specific approach
but will miss other unknown loci.




b Associstion mappang

Princip asociacniho mapovani

ping
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€ Selection screaning
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i i L SNPs not linked to SNPs linked to
ATEHBN 9 the phenotype the phenotype

SNP index = 3/7 = 0.43 SNP index =7/7 =1

Statisticka asociace dané alely (SNPu) s fenotypovym projevem
IdedIné napric genomem, mim 100-1000 genu najednou




Genome-wide association mapping reveals
a rich genetic architecture of complex traits
in Oryza sativa




Znaky hodnocené na 3 lokalitdch
250,000 SNPs
na vsech chromosomech
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yramidovani genu - Breeding by design
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Rozsireni uzitnych vlastnosti
intfrogrese a fransgenose
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Marker Assisted Breeding/Selection
(MAS)

Classical plant breeding Molecular biology

~ Marker Assisted Breeding |




Laboratorni, sklenikové, polni
testovani fenotypu

inokulace | &2 & &5 péstovani

hodnoceni




Vazba markeru se znakem - neprimy marker

Marker A X GEN (napr. rezistence)

| oA

& N
<

5 cM (vzddlenost) Spolehlivost pri selekeci :
95%

Spolehlivost pri selekci: 99,5%
Marker A X GEN

B cM (vzddlenost) ’5 cM

Vysledek selekce s pouzitim nepfimého markeru

Rezistentni Rezistentni Rezistentni Rezistentni Rezistentni




Padli hrachu (Erysiphe pisi)
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Genové specificky (idealni) marker

Gen

Detected Intron 3
W62L |AA73-74DD | S78 |[G107R | N169K size
elF4E allele (bp)

e | w | A (WS 6 W e
“sewi | w [ an el 6 [ W [ 1o .
Ermamares o aemmers Marker - varianta A
sewa | w [ aa |
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100 %




Pea seed borne mosaic virus (PSbMV)

Hostitelské rostliny (47 drubhi):
hrach Pisum sativum)
¢ocka (Lens culinaris)
cizrna Cicer arietinum)
bob (Vicia faba)

Symptomy:
rolovani listi
Zloutnuti zilek
zkracovani internodii Prenos:
zakrslost e mSicemi

deformace semen * semeny
* mechanicky




Schéma eIF4E genu vybranych

zastupcu Fabaceae

WE2L AAT3-74DD 51078 169K

s [ AA278 A 166 \E 65 e
91 89 1201/1151 84

Mt 129 T 5 1,937 bp
95 104 964 88

Lj 287 166 126 66 48 | 1,714bp
129 109 691 92

Gm | 293 166 | 128 65 50 | 1,758bp
125 490 336 105

elF4E/
sbml

IT TIITr I1Iv V VI VII Smykal et al. 2010



1007% spolehlivost DNA analyz
versus 75% virologické testovani

plus dspora ¢asu a materialu

MW1 2 3 4 5 6 7 8 9 1011 12 13 14 15 16

ELISA + + + - - nd - - + - - N

17 18 19 20 2122 23 24 25 26 27 282930 3132

ELISA - - - + 4+ - + 4+ = - + -+ o+ -

33 34 35 36 3738 39 40 41 4243 44 4546 47 48




Len sety (Linum usitatisimum L.)

Pldvodné pradna rostlina
ale i 35% oleje v semeni

T g M O e N e

linolova kyselina (C18:2)
olejova kyselina (C18:1)




Nizkolinolenovy len

mutace

FAD3A,B genu (2x recesivniho znaku)

FAD 3A exon 5

W ndener e GACGACCGT CGAT CGAGAT TACGGEGGT CAT CAA
Jant ar GACGACCGT CGATCGAGAT TACGGGEGT CAT CAA
Veni ca- wt GACGACCGT CGAT CGAGAT TACGGGGT CAT CAA
Nor mandy- wt GACGACCGT CGAT CGAGAT TACGGEGGT CAT CAA
Lol a

981/ 03

962/ 03

Anmon TGGGT GAAGAACCCCT GGAGGT CGCTCAGCTACGT CCTGAGH
W ndener e TGGGT GAAGAACCCCT GGAGGT CGCTCAGCTACGT CCTGAGH
Jant ar TGGGT GAAGAACCCCT GGAGGT CGCTCAGCTACGT CCTGAGf
Veni ca- wt TGGGT GAAGAACCCCT GGAGGT CGCTCAGCTAG

Nor mandy- wt TGGGT GAAGAACCCCT GGAGGT CGCTCAGCTA(G

Lol a BAAGGTCGCTCAGCTAC

984/ 05 aAGGT CGCTCAGCTA(Q

1. lemitic acid

r\rir\ ﬂf\;A
cartc acra

(C16:0)

(C19-N

ic acid
) 'O polic acid
inolenic acid

(C1o.U) v§
(C18:1) 20% -
(C18:2) 14%

(C18:3) 60 [30- 2

Do

piant research




PROC

nam nestaci konvenéni slechténi ?

Klicovym problémem je
absence vhodnych genovych zdroju

Duvody

* a
*a
* a

ternativni zdroje a priori neexistuji

ternativni zdroje jsou vycerpdny
ternativni zdroje jsou sexuadlné nekrizitelné



GENETICKE INZENYRSTVI

jako nadéje i nocni mira







