Jadro

jakozto bunéény kompartment



Struktura jadra

funkce jadra:

nuclear envelope (NE) — vnitini

jaderné pory

jaderna lamina (interakce s pory
a chromatinem v interfazi)

nukleoplasma
chromatin

jadérko

bezpecné ulozeni vétsSiny genetické informace,

fidici centrum genové exprese,
,fovarna na ribosomy*



Jaderné pory

8-20 % povrchu NE, 25 péri/um?

celkova hmotnost 125 MDa (zivocisny),
asi 30 raznych strukturnich proteinu
(tzv. nukleoporiny)

= jeden z nejvétSich komplext v bunce
(Nuclear Pore Complex, NPC)

8 perifernich kanald
o pruméru 9 nm

1 centralni kanal
o primeéru 35 nm
(vyzaduje ATP)

(velikost ribosomu
asi 20 nm)

Cytoplasm

Fibril

Spake ring
assembly

Dhter nuclear
membrane

Inner nuclear
membrane

Nuclear cage

Nuclear .
basket Nucleus

120
nm



Jaderné pory

Diffusion Active transport

Jaderny por neni jen dira!

Proteins, =40 kDa
hnRMNPs

1)  molekularni sito
lons

Metabolites

Small proteins, <40 kla 2) transportn i kanal
(rychlost asi 800
molekul 100kDa

proteinu za 1 s)

Mucleolus

Nuclear envelope T i
with nuclear pores ! E=—ER

NLS = nuclear localization signal
— neexistuje pfesna consesus sekvence (bohata na Arg, Lys, Pro)
— neni odstépovan (opétovny navrat protein do jadra napf. po mitéze)



Jak konzervovany je aparat jaderného poru?

NPC dobfe charakterizovany u Zivoc&ichu u rostlin je studium NPC v pocatcich
a kvasinek

(a) RanGAP
RanBF2
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Jak konzervovany je aparat jaderného poru?

Homology proteind jaderného péru v genomu A. thaliana

Human Tpr e 7 ' = 2349 aa
19% identity, 37% similarity, E-value: 2e-75

At1g7a280 ~- - - - B - - - —— 2111 aa

Human Nupd8 - 020 aa
24% identity, 34% 5m|1m'it:.r, E-value: 5e-37

At1g59660 ——————HHHHHH Emmmm—— 997 aa

Human gp210Q #— 1887 aa
21% identity, 39% similarity, E-value: 4e-62

At5g40480 = 1919 aa

Human Nupl 55 — e |39 33
24% identity, 40% similarity, E-valus: 1s-83

Agl4Bs] @ — i e— | 464 33

A. thaliana:

 asi 17 importind

« transportin (TRN1)

« 3 exportiny (XPO1, HST, PSD)



Mechanismus transportu jadernym poérem

1) vazba proteinu k NPC

interakce proteinu
S a- a B-importinem

2) translokace skrz NPC

+) recyklace importinQ
a Ran

binding translocation

Figure 3. Nuclear import 1s a two-step process.



Regulace transportu jadernym pérem

Regulace transportu:
« fosforylace ,nakladu“ — maze branit vazbé proteinu s karyoferiny (importiny, exportiny)

* modifikace nukleoporint

NE Cytoplasm Import

may be regulated by:

i [ prota!n modificati on
@ protein conformation
® protein interaction
® cytosolic retention

4
Export

may be regulated by:
# protein modification
#® protein conformation

® protein interaction

® nuclear retention
Degradation



Kdyz néco nefunguje

mutace rostlinnych nukleoporinu a karyoferinG ovliviiuji:

- rezistenci k patogenim

- nodulaci

- citlivost k auxinu

- rezistenci k chladovému stresu

- indukci kveteni (Casné kveteni)

Table 1. Plant mutants related to the NPC and nucleocytoplasmic transport

Mutants Species Mammalian homologs Processes affected

mos3isar3 Arabidopsis Mup96 Basal and R-gene-mediated resistance, auxin signaling, flowering time,
development

nupi33 L. japonicus MNup133 Ca?* spiking, rhizobial and fungal symbiosis, seed production

nup8s L. japonicus MNup8h Ca?* spiking, rhizobial and fungal symbiosis, seed production

sarl/atnup160  Arabidopsis Mup160 Auxin signaling, RNA export, cold-stress tolerance, flowering time,
development

nuasattor Arabidopsis Tpr SUMO homeostasis, mRNA export, miRNA processing, flowering time,
auxin signaling, development

mosé Arabidopsis Importin o Basal and R-gene-mediated resistance

lasd Arabidopsis RMNA helicase Cold-stress response, flowering time, mRMNA export

hasty Arabidopsis Exportin 5 Phase change, development, miRNA processing

paused Arabidopsis Exportin-t Phase change, development

esdd Arabidopsis SUMO protease SUMO homeostasis, flowering time, development

sads Arabidopsis Importin B family ABA- and stress-responsive gene expression, ABA sensitivity, flowering

member time




Ran GTPazy

Ran-GTP spousti uvolnéni nakladu z importinu — v jadre
Ran-GTP stabilizuje vazbu nakladu a exportinu — v jadre

pfi exportu do cytoplasmy dojde k hydrolyze GTP na GDP za uc€asti Ran GAP,
coz uvolnuje naklad z exportinu

Ran GEF (RCC1 - vazany na chromatin) v jadfe katalyzuje vyménu GDP za
GTP v molekule Ran GTPazy

efektivitu Ran zvySuji Ran BP
(binding proteins)




A IMPORT Rheleus

Cytoplasm

B EXPORT

Cytoplasm



Struktura a lokalizace Ran GAP

AtRanGAP1-GFP

AtRa A |
{5ssP e e [MARIHLTH  LeMAF1-GFP-LeMAF1
> 1.9kb
RanGAP1

MAF1




Struktura a lokalizace Ran GAP

interakce RanGAP s jadernym porem:

LRR acidic SUMOD SUMO = small ubiquitin-like
SpRnalp modifier
Zivodichové ScRnalp
kvasinky HeRanG AP1 87
MmRanGAP1 589
XIRanGAP1

AtRanGAP1 1] 535
AtRanGAP2 1[I ]| 545

rostliny  mMmsranGAP 1 ] 533
osRanGAP 1 I T 789
AtMAF1 1 B0 155

WPP doména

heterologni lokalizace, Cili ,prohozeni“ domén, nefunguje (At/HeLa — I. Meier)
= rlzné mechanizmy interakce u rostlin a zivocich(



Struktura a lokalizace Ran GAP

WPP LRR-like acidic GFP

1 AtRanGAP1-GFP [ [

2 atRancaPian-grr N 1

3 AtRanGAP1AC-GFP e HE

lokalizace

GAP aktivita 3




Export RNA z jadra

Cellular RNAs Viral RNAs mRNAs
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... také exportiny a RanGAP, ovSem v pfipadé mRNA adaptory!




Export mRNA sprazeny s jeji maturaci

| transcription-processing
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HASTY (HST)
PAUSED (PSD)




LBR (lamin B receptor) — GFP
ER v Z1v. bunkach jde do INE 1 bez
mitosy

7
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NUCLEOPLASM

(Ellenberg et al. 1997)



AtRanGAP1 LeMAF1

in BY2 (transient)

K ¢emu jsou tyto proteiny dobré — a co maji spoleCného?



Experimentalné charakterizovane
proteiny rostlinné NE

NMCPI1 (IF- a myosin-like, kandidat na
,,Jamin‘)

MFP1 (MAR binding filament—like protein
1)

MAF1

RanGAP



Jadérko

.kompartment” bez membrany

smycky chromosomu s useky rDNA
se sdruzuji do podoby jadérka

funkce:
transkripce rDNA

uprava rRNA
sestavovani podjednotek ribosomu

—
10 pm




Jadérko

,kompartment“ bez membrany

smycky chromosomu s useky rDNA
se sdruzuji do podoby jadérka

funkce:
transkripce rDNA
uprava rRNA
sestavovani podjednotek ribosomd
morfologie:

fibrilarni centrum (transkripce)

fibrilarni denzni oblast okolo
granularni oblast na periferii
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Existuje translace v jadre?

Jaderna translace mozna funguje jako

mechanismus, ktery testuje vzniklé mRNA, jestli
neobsahuji pfedCasné terminacni kodony nebo

nesmysiné kodony.

Defektni mRNA jsou pak odbourany
mechanismem nonsense-mediated mRNA
decay.

Nepotrvzeno. Stale existuji alternativni teorie.

Using fluorescent lysine, Iborra et al. (2001):

1) They performed their experiments under conditions
that allowed the incorporation of only a few amino acids
into the proteins being synthesized. This minimized the
number of completed proteins available for transport
into the nucleus.

2) They were not able to detect any extranuclear or
perinuclear fluorescence in purified nuclei.

3) Purified nuclei were just as efficient at making new
proteins as the nuclei of permeabilized cells, suggesting
that proteins were not being imported from the
cytoplasm.

4) Electron microscopy revealed that nuclear translation
sites were not randomly distributed but rather
overlapped with transcription sites. Fluorescence in the
nucleus increased when the proteasome was inhibited,
suggesting that most newly made nuclear proteins are
normally degraded. 5) Stimulating transcription by
increasing nucleotide concentrations doubled the
amount of nuclear fluorescence without affecting
cytoplasmic fluorescence.

6) Stimulation of transcription by increasing the
concentration of nucleotides enhances nuclear but not
cytoplasmic fluorescence.

7) Nuclear fluorescence is not affected by blocking the
import of proteins into the nucleus by thapsigargin.



Proteomika jadérka Arabidopsis

Mucleolar’snoRNP

Putathve contaminants
Chaperones Crcr / / RNA/nucleatide binding
Unknown = \ \
oihers “"--..ﬂ_ — DEADM box

Unknown —

plant-spacific
Unknown - -~
AlfHs Ribosomal
Translation
Transcription \ \ \}n}wnm
DMA-intaracting

Transpon/EJC

Mol Biol Cell. 2005 Jan;16(1):260-9.

B
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Lokalizace vybranych
proteinu z jadérka

ribosomalni

\ snoRNP, snRNP

“—— DNA interacting
RNA interacting

unknown




EJC (Exon Junction Complex ) proteiny 1 v jaderku!




... ale nejsou vyhradné jadérkoveé.

A
o

- §
-

AtALY-1

(spliceosome-associated proteins — ALY family)



Organizace
genomu



Organizace genomu

obsah DNA velmi zhruba odpovida komplexité organismu (C-paradox)
rostliny patfi mezi rekordmany v obsahu DNA (Liliaceae — 100 000 000 000 bp)
(plastidovou a mitochondrialni DNA pomijime)

genom Arabidopsis ma ,pouze” 70 000 000 bp (pres 25 000 gent)
typicky gen zaujima asi 4000 bp

, . i Fritillaria
Arabidopsis Rice Snapdragon Wheat (Lily)
Maize
Plants
E. coli
Bacteria [ ]
Fungi ([ ]
Yeast Drasaphila Motise
Animals ]
C. elegans Human Amphinwmi

[amphibian]

T T T T T T |
107 10 107 10 10 0" 1!

Mumber of nucleotide pairs per haploid genome



Organizace genomu

useky kodujici geny (transkripce) zaujimaiji Fadové jednotky procent eukaryotickych
genomu

zbytek pfipada na nekddujici oblasti (tandemové repetice, transpozony, atd.)

satelitni DNA (tandemové repetice) — u rostlin bohaté na GC, tvofi zejména centromery
a telomery, zUstava kondenzovana do podoby heterochromatinu

napr. telomerova repetice Arabidopsis TTTAGGG

single-copy genes x multi-copy genes (gene families)

ribosomalni geny
geny kodujici proteiny potfebné ve velkém mnozstvi (napf. Rubisco)
geny kodujici zasobni proteiny (napf. zein)

poradi genu byva podobné u pfibuznych druhd
duplikace genomu — v evoluci rostlin ¢asté

endoreduplikace somatickych bunék béhem ontogeneze



Endoreduplikace

= duplikace genomu bez mitozy

bézZna u specializovanych bunék; zvétSeni jadra i objemu buriky; neprobiha separace

chromatid (x endomitoza)

Endoraduplication Proliferation
Lowered: CYCB, CDKE Elevated: CYCB, COKB
CDE tyr p'tase COK tyr p'tasa
cytokinin Ccytokinin
Elevated: CDK tyr kinass CDHE-mitotic-
Elevated: E2Fa, DPa, CYL- acthity
CDCE

High CDK

G2 phass A
1 activity
Endoreduplication S Proliferation " |
cycle cycle
4+
Late G1 phasa Early G1 phase

Modarate COK activity

TRENDS in Plant Scignog

I noyau i

endoll l

endol !




Endoreduplikace

u rostlin s malym genomem vétsina bunék znasobi obsah DNA béhem vyvoje:

listy Arabidopsis mivaji obvykle 4C, 8C (16C)
u obilnin typické pro endosperm (velké zasobni buriky v semenech) — vyznam pro
zemédelstvi

délohy podzemnice olejné

plody rajCete
h novau i 20

endoll l

-

endol !




Mobilni elementy

transpozony: koduji transpozazu, , Transposable element 1
ohraniCené invertovanymi repeticemi == _— — -
(aSI 10 bp) Imverted Transposase Inverted

repeat coding region repeat

 transpozony funguji nezavisle na B
genetickém pozadi (horiz. pfenos)

« ovliviiuji genovou expresi, mohou
poskytovat adaptacni vyhodu

» napf. Ac/Ds systém transpozibilnich
elementd (Ac — autonomni transpozon;
Dc — neautonomni transpozon,
vyzaduje transpozazu Ac)

duplikace inzeréniho mista New position an DNA
(asi 8 bp)
p— e —




Mobilni elementy

retrotranspozony: kdduji reverzni transkriptazu a integrazu (pfipadné dalSi proteiny),
virovy plvod

Donor DNA with retrotransposon

[ T ] A\
| I\

Reverse
transcriptase
gene

RNA [T T ]

Reverse
transcriptase

cDNAN__TT ]

l

Insertion at
a new location

Y
[ T ] A\ ] T ]
I:I L1 I:I A\ I:I [ 1 FI
Daonor site retains New insertion site

retrotransposon with retrotransposon



DNA jako nosic genetické informace

RMNA Protein

Dauble-stranded
pobymer of Single-stranded palvmer
deaxyribonuclectides of ribomicleatides Palymer of aming acids

typické znaky nosiCe genetické informace:

- kdduje veskerou informaci nutnou pro strukturu, rist, vyvoj a mnozeni buriky
- je shopen vlastni dostatecné presné replikace
- zaroven musi byt schopen drobnych zmén (evoluce)



Struktura chromatinu

napf. diploidni
genom kukufice

(2x 10 000 000 000 bp) nukleosomy
ma délku asi 7 m
jadro ma primeér
asi 10 um solenoid

nutna kondenzace

stupen kondenzace
zavisi na transkripCni
aktivité a fazi
bunécného cyklu

chromatin = komplex
DNA a protein

shon region of
D& double halix

HONUNONON N

’/‘ ’
- 11 mmi

“beads-on-a-string”
faren of chifgmatin

30Am chromatin
fiver of
packed nucleosomas

saction of .
chfamoSome in an f
axctendad form EI:I:I i

condansed secticn
of metaphasze
chromosome

antira
mataphasa
chromosomea




Struktura chromatinu

napf. diploidni

genom kukurice

(2x 10 000 000 000 bp)
ma délku asi 7 m

jadro ma prameér

asi 10 um
nutna kondenzace . ; f\_ ]
(Mad H3 HA HZ2A e |, HZB Complete Histone With
(N s (D
stupen kondenzace , — *'{ g
zavisi na transkripCni { &Y X §
aktl\{l’ge a fazi r\_;; % i mf Q&% 5A-H2B 2% 4
bunécného cyklu A ) o N ‘2 ,gvg," | Dimer
(A~ Dimer o~
2 2. f/
v 1]

chromatin = komplex

DNA a protein( oktamer histonu

H2A, H2B, H3, H4

Tetramer



Struktura chromatinu

(A

interakci histonového core a DNA
stabilizuje jesté histon H1, je take
zodpovédny za udrzeni struktury

solenoidu

histony jsou bohaté na Lys a Arg
— pozitivni naboj, interakce s
negativné nabitymi fosfaty DNA

nukleosomy (B)

nepredstavuji prekazku e
pro RNA polymerazu i e
(dokonce ani pro B A LN T
bakterialni, ktera je AL S N
,nezna") o T

Tl T R S T L o TR -
’53.: St Teder]
R 3 g
s 5 E -
T o L - 1 L i
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nucleosome core particle: 146 bp of DNA wrapped almost twice around a core
of histone octamer (2 molecules each of histones H2A, H2B, H3 and H4)




Acetylace histonu urcuje
stupen kondenzace chromatinu

Monacetylated Acetylated

acetyltransferarzy core histones core histones
X ;
deacetylazy . .
acetylace histonu probiha na ;

jejich N-koncich (na Lys) —

acetylace chromatin
rozvolfiuje — role v regulaci
genove exprese (geny jsou N gy &
pak snaze pristupné il =R
trankripénim faktordm a RNA Bl e M AT e
polymeraze)

chromatin remodeling sﬂ]e:.uid

acetylace: HAT (Histone Acetyl Transferase); deacetylace - HDAC (Histone Deacetlyase)



/ R — =
DNA wrapped around Transcription
nucleosome cores factor
[ o 5

C = Control {no DNase 1) | Reglon of DNase |
U = Uninduced + DNase [ hypersensitivity
9 U I I = Induced (Adh transcriptionally
active) + DINase |




Telomery

Telomerase

N
template

i ““.l

W\

Nucleotide

(TTTAGGG)n 2.7 -3.5kb

Talomerasa

Anchor site Protein subunit

RN
subunit

Template site

) l DMNA binding
Ty I Folymerization

Mewly synthesized

Leading strand

Translecation and
[MNA synthesis

Mowrly
wnitheslzed
Agging strand

- Repﬁ_z_ﬂ_atl—



Chromozomy




Lokalizace chromozému v jadre neni ndhodna

B

telomeres

Figure 4. The Rabl Configuration in Somatic Muchki.

(A) Projections of wheat root tissue double labsled by FISH with probes to centromeres igreen) and telomeres [red).

(B Interpretation of the labsling presented in (A). The Rabl configuration is suggested by chromosomes lying paraliel to each ather, with cen-
tromeres clustered on one side of the nuclkeus and telomeres on the ather side.

Bar in (&) = 10 pm for both panels. Figure courtesy of Peter Shaw (John Innes Instilute, Noreich, UK adapted from Abranches et al. {(1998]).

Rabl, C.i18285). Uber Zelltheilung. Morphol. Jabrb, 10, 274-330.



Matrix attachment regions (MARs)

MARs 5000 — 200 000 bp dlouhé, AT bohaté, interaguji pires MAR proteiny s
jadernou matrix

vyznacuji se nizSi kondenzaci chromatinu, pfispivaji k regulaci genové exprese

flatriz attachment
regions (MAR)




Matrix attachment regions (MARs)

mezi dvéma MAR vznikaji nezavislé domény chromatinu

vyuziti pfi konstrukci trangennich organismu (klonovani MAR)

Transgene
=1l

Cloned MAR Cloned MAR

Inactive

Domain
5
AR

Figure 1. Models depicting the arganization of chromatin into active and inactive loop du:-m.a.in:-_. anid _llu- formation of
independent transgenic loop domains, A, MAR sequences lopen boxes) interact with nuclear matrix fibaer diilled barl to f_r_ﬁrm
twrr Ioop domains, The active domain is depicted as an 11-om nucleosome fiber and -:I'Iﬂ ||'|:ii._'I|1'r_' |:|r:-|1:-.'| |.-:?.'|~. a -nm Filser
formed by supercoiling of the 11-nm fibse=r. B, An independent domain formed by the inlegration of M8 E-lanked transgene

into the inactive domain.



GFP DAPI merged GFP DAPI merged
.Jaderny proteom® ryZe pomoci

modifikovaného 2-hybridniho
systému

(Moriguchi et al., Plant Cell 17:389,
2005)
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Otevrena mitoza: rozpad a obnova NE

JM se rozpadaiji do podoby vacku

regulace pomoci proteinkinazy MPF (mitosis-promoting factor)
fosforylace jaderné laminy a p6rd indukuje jejich rozpad a brani opétovnému
sloZeni; defosforylace naopak

v telofazi vacky asosiuji s chromatinem a pozdéji splyvaji za vzniku novych
membran




Bunécné déleni a reorganizace cytoskeletu

cortical array preprophase band

l'ﬂ\'i

(E)

mitotic spindle




Regulace genove
exprese



Transkripce

5 enid i '3 el
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vysoce konzervované tall addition



Transkripce

obecné transkripcni faktory po uvolnéni iniciacnich faktoru
zacne polymerace



Transkripcni faktory

transkripCni faktory pomahaji nasednuti RNA polymerazy na promotor, rozvijeni
DNA, uvolnéni polymerazy z promotoru
motivy, které zajistuji vazbu k DNA:

(A) Helix-turn-helix (B) Leucine zipper (C) Zinc finger

Leucine
side chain

DMNA-Binding DM A-binding
helix helix



RNA polymerazy

RNA polymerazal rRNA (kromé 5S rRNA)

RNA polymeraza Il vSechny geny kodujici proteiny, nékteré snRNA, miRNA
RNA polymeraza lll tRNA, 5S rRNA

RNA polymeraza IV siRNA (90 %)




Regulace transkripce

aktivator x represor

trans-elementy

cis-elementy

vzdaleneé i tisice bazi

enhancer x silencer

Stadt sile




Homeoboxoveé proteiny

= transkripCni faktory, které se uc€astni regulace vyvoje organizmu; sdileji konzervovanou
sekvenci dlouhou 60 aa zvanou homeobox (motiv helix-turn-helix)

master requlators

jeden regulacni protein mize spoustét napf. cely vyvojovy program, vznik celého organu;
vyvolavaji celou kaskadu regulacnich udalosti

rostliny maji 3 tfidy homeoboxovych proteinu:

Class 1 I-Iellr: | HEEE?G 1 Tum Helix I
Malzf HN]_ SEKEKEEREKEODKER PEEARGOLLSWWDODHYREKEWPYPSETOEVALAESTGLDLED INNWF INORKRHRWEF S
Rice 0O5H1 ] ] g
Maize R51 ] H E ]
Mlaize HMOxA H E a
Arabidopsis  KMNATI 1 5E 0
Maize KMOXHE ] H E p
Maize EMNOX3 [ ] E ]
Soyhean SBH1 £ q
Arabidopsis  KMATZ2 ] al 0
Maize FMOX 10 8 ] ] il E A
Maize LG3 | T F L
Maize EROXS § 5 | P
Malze KMOXI11 5 Mo P
Class 2
Maize KMOX) E8 K0
Maize KEMNOX2 I8 ER
Malze KMOXE KA
Maize EROXT EE KA
B. napus BMHIDM ] KN

Oiher

Arabicdopsis \ ATHI 0 IWRPOREG EKSVSVI RN L 1R5 ? 5 L ]
Human PNX-1 KHATNUMES Kd | AQ (N L wm




Polycomb-group proteins (PcG)

Polycomb proteiny udrzuji reprimovany stav homeoboxovych genu pomoci
remodelace chromatinu, coz ovliviiuje vazbu trankripénich faktord. Vysoce
konzervované mezi eukaryoty.

Modifikuji konce histon pomoci deacetylace a methylace, tento ,histonovy
pattern® pak rozpoznavaji dalSi remodelacéni faktory.

Polycomb repression complexes (PRC)
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Polycomb-group proteins (PcG)
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Arabidopsis reproductive development is subjected to regulation by the PRC2
complex during female gametophyte, endosperm, and embryo development. In
the absence of fertilization, mea mutant female gametophytes can form seed-
like structures containing endosperm, indicating a role of MEA in repressing
proliferation of the central cell which gives rise to the endosperm.



RNA interference (RNAi)

RNA interference potla¢uje genovou expresi RNA virt a transpozonu (asi puvodni funkce)
RNA interference hraje roli v regulaci vyvojovych program

RNA interference funguje na urovni translace i transkripce

exogenni endogenni

. dicer étépl' dsRNA na fragmenty dsRNA viral replication precursor miRNA
asi 22 bp dlouhé (siRNA exogenn: — :fv\)
miRNA endogenni) ldicer .

- fragmenty vytvofi spolu s ld'cer
proteinem argonaut RNA-induced SRNA — — — — —  miRNA
silencing complex (RISC) \ /
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MRNA navazané pres siRNA
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mMicroRNA (miRNA)

mMIiRNA jsou kddované bunéCnymi geny, reguluji genovou expresi spojenou
S vyvojovymi programy organizmu (regulace exprese transkripcnich

faktor()
dlouhy primarni transkript pri-miRNA exogenni endogenni
e sestrizen v Jadre na pre_mlRNA (aSI 70 bp)’ dsRNA viral replicatjgn precursor miRNA

také introny mohou fungovat jako mi-RNA
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RNA-induced transcriptional silencing (RITS)

antisense-RNA funguiji jinak:
fyzické blokovani mRNA pfi
translaci = technologie genového
inZzenyrstvi

u rostlin prokazan prenos siRNA skrz
plasmodesmata

pattern methylace je dédicny

RITS indukuje vznik heterochormatinu
v komplementarnich usecich
a silencing prostrednictvim methylace
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RNA polymeraza IV

plant specific

RNA polymerase |V is nonessential for viability, but disruption of the RNA-
polymerase IV (genes NRPD1 or NRPD2) results in heterochromatin to be less
condensed, coincident with losses in cytosine methylation. Mutants (At) exhibit slight
delays in flowering and some strange floral defects.

Loss of CG, CNG, and CNN methylation (in 5S rRNA genes and retrotransposones)
implicates a partnership between RNA-polymerase IV and the methyltransferase
responsible for RNA-directed de novo methylation.

The data suggest that RNA-polymerase |V helps produce siRNAs that target de
novo cytosine methylation (of corresponding sequences) required for facultative
heterochromatin formation and keeping the silent DNA silent.



Epigenetické mechanismy regulace genu

Zmeéna fenotypu nema pficinu ve zméné sekvence DNA, ale ve zméné struktury
DNA (chromatinu). Buriky zUstavaiji stale totipotentni.

e paramutace

* imprinting

 silencing genu (transkripni — modif. histonU; post-transkripéni — RNAI)
* inaktivace pohlavnich chromozomi

» pozi¢ni efekt

epigenetic code — DNA methylace, modifikace histonu



Polohovy efekt souvisi s heterochromatinem

nékteré useky chromozomu se i v interfazi nachazeji ve formé heterochromatinu
(vysoky stupen kondenzace chromatinu)

heterochomatin tlumi expresi genu ve svém sousedstvi (Casto v blizkosti telomer)

presun daného genu (translokace) do jiného mista na chromozomu vede k odlisné
hladiné exprese — tzv. polohovy efekt



