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rpl13 = housekeeping gén (folyamatosan atirédik)
for = nem szlkséges a fejlédéshez
rho = fejl6dést szabalyozo gén
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szigoru kontroll alatt vannak

- a kromatin nyitott ezeken a
B genom ezen pozicidjaban, és a
Polll is oda tud kotédni

- Polll megakad a promoternél, de
koénnyen “tovabbengedhetd” (a
NELF elvonasaval), hogy
elinduljon a transzkripcio
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NELF = Negative ELongation Factor

(Weake and Workman (2010) Nat Rev Gen)
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1. - DNaz “labnyom” (footprinting)

2. - EMSA/Band shift/Gel shift assay
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3.

- Chromatin immunoprecipitacié (ChlP)

(http:/bioweb.wku.edu/courses/biol350/Transcriptome17/Review.html)
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(Turatsinze et al. (2008) Nat Prot)

- szerkezeti és mikodési szempontbdl er§sen konzervalt majsejtek nagy kiilonbségeket
mutatnak az ortholdg szekvenciak TF kotéhelyeiben
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HNF1o | 38 39 1
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HNF6 11 36 0

- a klilénbségek tobbsége genetikai eredeti, hiszen egy emberi kromoszéma darab az
egérben nagyon hasonlé TF-kotési profilt mutat, mint emberben

(Wilson et al. (2008) Science)
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NFxB Motif TATA Box (Kasowski et al. (2010) Science)

CEBPA: méj specifikus transzkripciés faktor
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TRENDS in Genetics
1. - bizonyitott k6t6hely konzervacioja jé kiindulasi alap a DNS-fehérje kapcsolat

konzervaltasganak feltételezésére

2. - de NEM bizonyiték (egy-egy szekvencia kérnyezete megvaltozhatott ugy, hogy a TF
fizikailag nem képes a kétéhelyhez férni)

3. -egy-egy TF adott gén szabalyozasaban meg6rzétt szerepe még nem jelenti
automatikusan a TF-kétéhely megérz6dését: a valésagban a TF két6helyek turnovere igen
magas (majspecifikus enzimek esetében a két6helyek 7-48%-a konzervalt csak!)

1/SNF
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organization
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2, S\k i
ATP  ADP insertion

ISWI - help to conduct chromatin assembly and organization and provide consistent
spacing of nucleosomes

SWI/SNF - provide access to binding sites in nucleosomal DNA, mainly through
nucleosome movement or ejection

SWRH1 - reconstruct nucleosomes by inserting the histone variant H2A.Z into
nucleosomes, specializing their composition and leading to an unstable nucleosome
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TRENDS in Geneics

-a TSS el6tt (bar gyakran nem kozvetlendl) egy nukleszoma-mentes régio (NDR) talalhato

-a TSS-t6l tavolodva egyre kevésbé sztereotip a nukleoszémak pozicidja

(Bai and Morozov (2010) TiG)
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(Bai and Morozov (2010) TiG)

- ha a megfeleld transzkripcios faktorokaz NDR-ben levé kétéhelyeikhez kdtnek, az a
nukleoszémak atrendezédésével jar; hozzaférhetévé valik a TSS

- szamos génnél hisztonok hianyaban nem tudnak ujraalakulni a nukeloszémak, és a
transzkripcié akkor is megmarad, amikor a TF-kétédés megszinik

- mas géneknél azonban a nukleoszémalis atrendezd6dés szikséges de nem elégséges
feltétele az atirodasnak
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The two main components
of the epigenetic code

DNA methylation
Methy| marks added to certain
DNA bases repress gene activity,

Histone modification

A combination of different
malecules can attach to the ‘tails"
of proteins called histanes, These
alter the activity of the DNA
wrapped around them.

Chromosome

De novo methylation Methylated
Unmethylated (DNMT3A, DNMT3B) ' ,
ATCGAATGCTGCGGA ATCGAATGCTGCGGA
TAGCTTACGACGCCT TAGCTTACGACGCCT
o rogrammi Silencing complex
i‘;‘ifggg'ﬁm, g {histone deacetylation, histone HIK9
methylation, HP1 binding)
Restored
methylation
Silenced
ATCGAATGCTGCGGA ATCGAATGCTGCGGA
: T TAGCTTACGACGCCT
Hemi-methylated
mﬂm@mnm methylation DNA replication
ATCGAATGCTGCGGA

Nature Reviews | Cancer
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Nature Reviews | Immunclogy

Inaktiv allapot: acetilacio (Ac) - lysine (K) 12 (hiszton 4 - H4) és metilacié (Me) K9, K27 (H3)

Aktiv allapot: acetilacio - K9, K14 (H3), K5 (H4), metilacio - K4 (H3), Arginin (R) 3 (H4)

HATSs = histone acetyl
transferases

DNMTs = DNA
methyltransferases

HDACSs = histone
deacetylases

MBPs = methyl-CpG
binding proteins

DNA

B. Transcriptionally inactive chromatin

Source: Neurosurg Focus © 2005 American Association of Neurological Surgeons

12



R HP
DA metryfiransfernse
{DAMT)

n Histone metrnyiiransferase |
Hm

Nature Reviows | Genetics

(Li (2002) Nat Rev Gen)
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-féleg fejlédési géneknél jelentkeznek
-a bivalens statusz a fejl6dés elérehaladtaval feloldodik
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Specific Transcription Machinery

a Observation
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a 1 megabase Wild type Limb enhancer deleted
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Limb enhancer

Shh gene

Mouse embryo
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CNE: akar tobb szaz bp hosszisagu DNS darab, amely akar a
fehérje kodolo részeknél is nagyobb konzervaltsagot mutat
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(Pennacchio et al. (2006) Nature)

(1}

PAX6 RCN1 ' - wr1 .
‘Iﬂm E . P .\‘Il]]]]]]]}' human
'c]}mmm chr. 11
328 329

ATP11C
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Funkcionalisan homolég CNE-kben a TF-k6téhelyek
nem rogzitettek
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(Rastegar et al. (2008) Dev Bio)

Az “arnyék” enhancerek a fejlédési folyamatok
robusztussagat biztositjak
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(Holbert (2010) Curr Bio)

Striped bass Zebrafish
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Meis Hox/Pbx Box | Krox-20 TFIID
_>%gbp ) 729b!u < 4’i‘hp 4— 33 207 bp
Pufferfish [cTGTC GATTGATC. GATGOm={ CGCCCACAC| TTATAT. ATG
Meis Hox/Pbx Box | Krox-20 TFIID
€— o €— 2bp —P 18 — S03bp 302 bp
Zebrafish  [CACCCACACHAAAAAGACglCTGTCAMAGATIGATCAMgfle{TATAAA ARl ATG

Krox-20 Box | Meis Hox/Pbx TFIID
—p i —p 2y 19— G 50
Human [CTGTCAMAGATTGATCGrgff{GTCTCTT T CCACCACAC ff{TTATAA AP ATG
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4 Trg— B —pp i —p 2D A7t (Scemema et al. (2002)
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el
. Dynamic transcrlptlun

' and recruitment of TrxG and
PcG chromatin regulators

Activating
transcription

(PcG = Polycomb Group Protein; TrxG = Trithorax Group Protein)

(Guenther and Young (2010) Science)

DIRECT THE PATTE
DIRECT THE PATTE sctive inactive
X chromasome
only Xm aetive in this clone only X, active in this clone
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Pre-XCl

Q RepA RNA

Tsix
Tsix RNA

Cell differentiation
1 XCl onset

Tsix regulates PRC2-RepA function.
Both Tsix and RepA can bind PRC2.

Tsix downregulated on future Xi,
releasing its pool of PRC2 and
control of PRC2-RepA function.

PRC2 s relayed to chromatin (DNA)
and methylates H3-K27 (443) on future Xi.

Hrsix

| Xist upregulation

Xist w
TgmguageT,,

 Xi establishment

H3-K27 ion preempts and
enables Xist transactivation.

RepA continues to recruit PRC2.
Full-length Xist RNA also binds
PRC2. The RepA/Xist locus serves.
as nucleation center for PRC2.

G LF s S Xist RNA spreads along X
Xi

and propagates PRC2 and

ist A
s % % Xi 43.K27me3 throughout the X.

| Xi maintenance

® H3.K27me3 is maintained

on Xi: PRC2 is recruited

i Xi  to Xi during DNA replication
Wﬁm@mx Via RepA/Xist-mediated

Perinucleolar compartment

localization to a
perinucleolar compartment.

(Zhao et al. (2008) Science)

Proportion of read mass

100% -

50% -
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Read count
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2.5%
0.9%
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Mouse

B Genomic area

100% A

50% -

Proportion of read area

Human

B Known gene exon
W Known gene intron
[ mRNA + EST exon
B mRNA + EST intron
B Other

Mouse

(van Bakel et al. (2010) PLoS Bio)
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c-fos TSS  (Kim et al. (2010) Nature)

Chromatin modification

a
Transcription-factor
complex
b P!
NN
eRNA G AAAA
m NN MRNA "o ~ A ~AAAA
<

Még nem tudjuk:
-az eRNS-eknek van kdzvetlen enhancer funckioja?

-az atirodasuk soran fellazuld kormatin a fontos csak?

(Ren (2010) Nature)
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Protein-coding gene Activating ncRNA gene

SiRNA k kd of ncRNA -

Loss of
activation
Protein-coding gene Activating ncRNA gene

(Qrom et al. (2010) Cell)
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