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Laborator molekularni genetiky rostlin
Ustav experimentalni biologie

Studium rostlinnych genomii/gent
geneticko-molekularnimi metodami
a vyuziti vysledku pri zlepSovani plodin

Jana Repkova



Rostlinné genomy
G

. velikost genomu Clovéka

1Gb 3Gb 5Gb 15 Gb >100 Gb



Sméry vyzkumu
G

Rod jetel Trifolium

Pristupy klasické genetiky
Mezidruhova hybridizace — introdukce geni

Pristupy molekuldrni a genomické
Strukturni, funkéni a srovnavaci genomika

Celogenomove analyzy, repetice, geny rezistence,
fixace dusiku

Kulturni druh T. pratense
Plany druh T. medium
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Biotechnologie jsou rozsirenim sSlechténi

Tradi¢ni Slechténi — kombinuje mnoho gentli souc¢asné

Many genes are transferred
Desired Gene

Commercial New Plant
Plant Variety Variety

Biotechnologie — cilené vkladani genu

A single gene is
transferred

Desired Gene
Desired

v
g..é...... G —*%b&.oqﬁ%

Donor Commercial Improved

Plant Variety Commercial
Plant Variety

Molekularni Slechténi — cilené studium genu




Jetel lucni (Trifolium pratense)
picnina
S
m Cile slechténi

i Kvalita
PPO, fytoestrogeny, mastné
kyseliny
l Odolnost k patogenim
Fusarium sp., viry
Vytrvalost (T. medium)
 tvorba stonkovych vybézki




T. pratense T medlum .
jetel luéni jetel prostredni
2n=4x=28 2n=8x=64

Zachrana embr'yi



Vysledky studia prezygotickych
bariér Trifolium

T. pratense

T. pratense x T. medium




Cytologicka analyza hybridu

T. pratense T. medium hybridi




Korenovy systém hybridu ve srovnani s rodiéi

Trifolium pratense 4n
JL HJ P Valkovo 2007

P3/10 rostlina 23

JEH 1 F (T.pratense x T.medNg
Valkoyo 2007 :

21/19 rostlina 24
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Tradiéni a ,molekularni” slechténi

1. Povoleni odridy PRAMEDI zaloZené na mezidruhovych
hybridech

2. Sekvenovdni genomi obou kriZzenych druhi, referenéni sekvence
Sady DNA markeri, Cipy s DNA markery

Fluorescence-Detection DNA Chip )

o 4
The fourbases A, T, G, and C bind Ato T or G to C. Atarget DNA o~ B e o
seguence |5 analyzed by checking which bases the target DNA . 000 o
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Attaching the probe Frobe DMA Capturing images with the CCD sensor
DNA to the chip

Identifying the hybridized probes by
image processing




Klasifikace genu Trifolium pratense do funkénich
kategorii (A) biologickych funkci
(B) molekularnich funkci

~———|DNA metabolic process (2 865]|
" abscission (63)
-
anatomical structure
morphogenesis (2 689)
.
\ behavior (36);

Y carbohydrate metabolic process
(4115)

secondary metabolic process
(2 058)

response to stress (7 626)
response to karrikin (10) . catabolic process (5 488)
response to extracellular
stimulus (488) A
response to endogenous ——cell cycle (1 454)
stimulus (2 595) p . cell death (764)
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(2 739) \ —_cell differentiation (1 677)
|regu|ation of gene expression, ——{cell growth (1 238)
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Molecular function
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translation factor activity, |-~
nucleic acid binding (402) / A
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nuclectide binding (9 683) —



Ortologni a specifické geny pri srovnani Trifolium
pratense, Medicago truncatula, Lotus japonicus,
Cicer arietinum, Cajanus cajan, Glycine max a
Arabidopsis thaliana

Arabidopsis

Arabidopsis Legumes A

Vv Galegoid
11809 (Cicer, Medicago,
4628 ' 10985 | Lotus, Trifolium)
4 964

Millettioid
(Cajanus, Glycine)

Trifolium Trifolium

AN AN
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Studium repetici v genomech druhii rodu Trifolium

Priprava sond

CL146 — nick translace,

barva Cy3

chromozomy T. medium
- DAPI




Studium lokust rDNA T.

A @T.pratense 2n=28

8x 55
8x

B o T.medium 2n=64

12x 5S
8x

hybridu

E JEH 27/20
8x 55

2n=30

pratense, T. medium a

F JEH 20/2
10x 55
10x

C JEH 74/7 2n =27
6x 55

D JEH 79/3

10x 55
7X

2n =29

G JEH 26/7

13x 55
11x

H JEH 35/7

14x 58
14x

A JEH 20/2 B JEH35/7 C JEH42/2

5S rDNA 5S rDNA

==l -
— ]

5S rDNA

=8
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Studium lokusu u 39 druht Trifolium




Karyotyp Trifolium medium

C
' 8 TrM378 .
.- 8 TrM300 .
. 8 TrM179 '

2n =

8x = 64
b
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Studium specifickych kédujicich
sekvenci

Fixace vzdusného dusiku rostlmam:

Klicové geny le##3

G

Diagnostika, aplikace ve slechteni




Identifikace genu b

Sekunddrni metabolity:
ytoalexiny

iosyntetickych drah

izoflavonoidy - fytoestrogeny,

I PHENYLPROPANQID BIOSYMTHESIS |
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Sekundarni metabolity
fytoestrogeny, fytoalexi

ny

e Formononetin, biochanin A, daidzein, genistein

I ISOFLAVONOID BIOSYMTHERIS
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Fytoestrogeny

/ BIOSYNTEZA FENYLPROPANOIDU

fenylalanin Qﬂ—{
43124

Biosynteza fenylalaninu
tyrosinu a tryptofanu

tyrosin

43125 (21)

kyselina
skoficova

(7)
6.21.12 (22)

skoficoyl-CoA 9571 14.13.11 »

_O‘_

1.14.13.11

43125

kyselina
p-kumarova

p- kumaroyl -CoA

6.2.1.12

N T
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BIOSYNTEZA FLAVONOIDU

naringenin 23174—1——2.31.170 isolikviritigenin
chalkon (39) (18)
5516 (18) 5516
N naringenin $ likviritigenin
/"~ BIOSYNTEZA ISOFLAVONOIDU | |
1.13.14.136 (5) 1.14.13.136
2-hydroxy- 2,7, 4'-trihydroxy-
2,3-dihydrogenistein isoflavanon
421105 (0) 4.2.1.105
genistein daidzein %
21.1.212 (5) 21.1.212
iochanin A formononetin

Expresni analyzy
gPCR

‘--—‘-

951879 g49163

Ukazka expresni analyzy dvou genu kédujicich
enzym EC2.3.1.74.

M — T. medium, T — odrida Tatra, A — odridda Amos,
1-3 — odrida Pramedi rostliny s vysokym obsahem FE,
4-6 - odrida Pramedi rostliny s nizkym obsahem FE.



Cile studia genu
o]

1. Studium jednotlivych gent odolnosti a
kvality, geny pro fixaci dusiku:
expresni analyzy, hledani funkénich
polymorfismt a identifikace DNA markerd v
genech

2. Vyuziti perspektivnich Slechtitelskych
materidli s Gc¢innymi geny, vyvoj tésné
vazanych markeru, vyuziti ve Slechténi pri
genotypovdni rostlin = diagnostika



4 Aplikace poznatku ve Slechténi
rostlin

Matrice pro diagnostiku T
Cipové technologie

Variation £
Identification g
Platform =

BEGIN DATA

Array Rowwr Array

BEGIN
ARRAY PATTERN INFO
Lhnit (1
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