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1) Mechanizmus indukce kveteni Gen LEAFY
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Hypoteza multifaktorialniho spousténi:
Funkcnost jedné molekuly podminuje Ci
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Geny urcujici identitu kvétnich meristému

LEAFY (LFY)
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Ektopicka (a konstitutivni)
exprese LFY1 => predCasné
kveteni; stonky se méni v kvety
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Normalni funkce LFY = prepina
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NEdeterminovany
rast

. W Determinovany rust



Prenos genu LEAFY z Arabidopsis do genomu osiky (aspen) vedl
ke zkraceni doby indukce kveteni osiky z puvodnich nékolika let
na nékolik mésicu => gen LEAFY urychluje kveteni.

!

Dulezity objev: kontrola kveteni hospodarsky vyznamnych rostlin.
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Izolace prvniho mutanta Arabidopsis s mutaci v

miRNA => prvni dikazy o spojeni miRNA s
vyvojem rostlin. ldentifikace prvniho specifického
vyvojového procesu regulovaného miRNA.

NMATURE |VOL 425| 18 SEPTEMBER 2003 | www.nature.com/nature

Control of leaf morphogenesis by
microRNAs

Javier F. Palatnik', Edwards Allen’, Xuelin Wu”*, Carla Schommer'*, Rebecca Schwab'*, James C. Carrington’ & Detlef Weigel'-

Plants with altered microRNA metabolism have pleiotropic developmental defects, but direct evidence for microRNAs regulating
specific aspects of plant morphogenesis has been lacking. In a genetic screen, we identified the JAW locus, which produces a
microRNA that can guide messenger RNA cleavage of several TGP genes controlling leaf development. MicroRNA-guided cleavage
of TCP4 mRNA is necessary to prevent aberrant activity of the TCP4 gene expressed from its native promoter. In addition,
overexpression of wild-type and microRNA-resistant TGP variants demonstrates that mRNA cleavage is largely sufficient to restrict
T'CP function to its normal domain of activity. TCP genes with microRNA target sequences are found in a wide range of species,
indicating that microRNA-mediated control of leaf morphogenesis is conserved in plants with very different leaf forms.



Model potlaéeni exprese genu pomoci
mMiRNA a siRNA - post-transkrip€ni regulace
exprese genu

RISC = RNA-induced

RNA-dependen —_—
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Hairpin loop Aktivace pomoci ATP

mi/siRNA

antisense mi/siRNA

RISC*

pri-miRNA
(70 nukleotidd)

Tercova mRNA

JADRO

Rozstépeni

CYTOPLAZMA

Degradace miRNA - microRNA

siRNA - short interfering RNA

Podle
Taiz L and Zeiger E (2006) Plant Physiology, 4th ed.



3) Prirozené genetické zmény (Projekt 1001 genomu)

Zakladni otazka projektu: ,,Jak se organizmus adaptuje ke zménam
prostredi — indukuji zmény prostredi vznik novych struktur Cci
organizmu?*

Strategie projektu: Srovnani genomu 1001 pfFirozenych linii
Arabidopsis a sledovani spontannich mutaci v jejich genomech v
zavislosti na podminkach, ve kterych dana linie roste.

Prvni vysledky projektu
Cao J et al. (2011) Whole-genome sequencing of multiple Arabidopsis thaliana
populations. Nature Genetics 43: 956-963

Hu TT et al. (2011) The Arabidopsis lyrata genome sequence and the basis of rapid
genome size change. Nature Genetics 43: 476-481

Becker C et al. (2011) Spontaneous epigenetic variation in the Arabidopsis thaliana
methylome. Nature 480: 245-249




Ocenéni za biologii

1989 - Dieter Rampacher Award of the Max Planck Society
1993 - National Science Foundation Young Investigator
1994 - Young Investigator Award of the National Science Foundation

L 2002 - Member of the Furonean Molectuilar R Yraanization (FMROY |

WW’“WW_

- 2007 - Gottfried Wilhelm Leibniz Prize of the Deutsche Forschunasaemeinschaft (DFG) = |
= = > = S NAS PAR A ALACAIRIZ I LA

2010 Otto Bayer Award
(75 000 Euro)



2010 - Foreign Member of the Royal Society of London

2011 - Member of American Association for the Advancement
of Science

2011 - State Research Prize of Baden Wurttemberg

2015 - Mendel Medal of the German National Academy of
Sciences Leopoldina (zalozena 1652)

ze (the German

| Research Foundation) (2,5 milionu Euro,
ciences

2020 — Novozymes Prize of the Novo Nordisk Foundation

g

I

_ e
e

|

State Research Prize, 6. ¢ervence 2011
(100 000 Euro)



Vychoval vice nez 100 dgktorantl‘] a post-doktorantli z 29 zemi ze vSech
obydlenych kontinentii. Rada z nich pracuje na profesorskych pozicich
nebo ziskali vyznamna ocenéni.

Slouzi v mnoha poradnich a redakénich radach. Je jedinym rostlinnym
biologem v lékaifské poradnim sboru Howard Hughes Medical Institute. Je
predsedou Rady European Molecular Biology Organization.



Honorary doctor’s lecture at SLU 2016 — Detlef Weigel
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Epistasis, the spice of life: Lessons from the study of the plant immune system — Dr Detlef Weigel
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Plant Physiol. (1970) 45, 250-253

Enhancement of Wall Loosening and Elongation
by Acid Solutions'

Davip L. Ravig anp Ropert CLELAND

Received for puldication Tamuary 20, 1970

Department of Botany, University of Washington, Seatile, Waskington 28105

ABSTRACT

The ability of low pll and Cy to indoce rapid cell elonga-
thon amd wall loosening in the Axetia coleaptile has been ex-
wﬂnﬂﬂ&ilﬂmdlmﬂimmhmm
nigue and an lnstron ext . In par-
tienlar, mwaihmmm.m‘-m
been ezamined in detail and have been compared with the
responses initiated by C0; and auxin, The optimal pH for
growth is about 5.8, and both the masimal growth rate and
wall extensibility are similar to that produced by optimal
auzin, The timing (initiated in less than 1 minute) and dors=-
ton (ap to 2 hours) of the responss Lo hydrogen joos, as
wall as certnin ether aspects of the growth and wall-loosen=
ing responses, ars desoribed. 1L is shown that the pH respones

The ability of hydrogen iom 1o promobe the growth of coleop-
ﬂhmiuhmhnwufwmﬁm:hwm.ﬂﬁpn—
ticular phenomenon has nol been extensively studied nor has it
bmdmﬁdhm#ﬂhimnwwmmm

the growth of cobsoplile sections was B limes grester at pH 4,
than at 7.2. He alo noted thot o low pH induced o rather large
increase in the extensibility of the cell wall Mitsch and Misch (9)
reporied that hydrogen ions had o siimulstory effect
both in the and absence of 1AA, Evans (5)

may lead to n more general ummﬂﬁ:adjuw
PrOCEEs.
The effect of Oy-saturated solutions on the growth of coleop-

The response is initiated mpidly (lag 0-2 min) and lasts a
nﬁﬁ\"ch'ahultlhl{abuhtﬁ-ﬂ]wl} However, since in most
Gy solution

The plant materal used o this study consisted of 10-mm
secltions cul from the region 3 to 13 man below the tip of Avena
m“r“ﬂclu:y' ._immuad]hﬁmmu

constructed glass chomber. A small weight is positioned on the
:rpcnmlcokopﬂu and an arc lamp i wed o cast o shadow

mmmnm.mmtﬁphmﬂumhup-
tiles is continaously recorded on a piece of photographic paper
mhmﬂlrhhnﬂﬂ:ﬂmhmﬁmm
are direct tracings from such shadowgraphic records with the
magnification factors and time scales indicated,

Extension analysis of the coll walls was performed with an
Insiron TM-S linear extensometer as described

pﬂ'lmf.d'm Muhnnmnmﬂiunﬂtﬂllupm
complinnee since there B po dgnibcan change in the mass of
experiments. For comparison with previously published results,
n yalue of 105 is equivalemt to & plastic compliance of 16.2 %
m"“nn*..fd;rm.

All incubations at pH 7.0 were done with 000 & phosphate
buffer, and incubations st pH 3.0 were done with 000 w cltrate
bufer or 001 M glycine-HCL buffer. All experimentds were com-
duwcted in dim red light al 4 wemperatuene of 25 C.

Experiments with Oy were performed by ssturating the
approprinte solation (see figure legends) with 10095 OOy before
hnﬂﬂnumﬂnmm and then followed by suh-

i with 00y bubbled into the chamber for the

* This study was supporied by National Sclence Foundsti
5385 X o REC, MHIWMHWW
Fellowship io D.LE.

mﬂmnﬂfﬂnmﬂhh#mmmmﬂ
the Cl-saturnted solution wis measured.
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Acid growth theory - teorie kyselého rustu

H H* H* Vazba auxinu k ABP1

H+
I . Stimulace aktivity
Plazmaticka membrana H*-ATPazy

!

Hyperpolarizace membrany
Acidifikace apoplastu

apoplast

H*-ATPaza

Christian et al. 2006, upraveno



H+

apoplast

Plazmaticka membrana

H*-ATPaza

K+
K+

ATP ADP -
Christian M et al. 2006, upraveno

Akumulace K* v cytosolu ==) Transport H,O do buiiky ==) Turgor =) RUST

Pritomnost K* : podminka udrzeni trvalé acidifikace a trvalého ristu
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