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RITSA VY IRBEZN UIcY ROXTAT OO TF 2V RZmOH|H
RHE EH (EAAFAER BRNZHAN BEEKR £aR%1—2)

iR X M BBEERRTF hSPT2 DEIES K UR/IMAICH (T DHEEERET
PR Sk (BX - B - 0BT I

MEAZHHIEICHIT DEERT GATA2 DREEERETT
W (RRAZ ERNPRITAR Y 5 — YT LEYESHE)

In vivo [CBIFTDEX hKE(EEERE LTD JMJID6 DEE
R ITEFH (UNKS ERBEESIFER TS/ AFEDE)
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A transcription factor based model for mouse
heterochromatin formation

Thomas Jenuwein

Department of Epigenetics, Max Planck Institute of Immunobiology and Epigenetics,
Freiburg, Germany

Heterochromatin is important to protect genome integrity and to stabilize gene ex-
pression programs via the partitioning of repressed versus active chromatin domains.
Mammalian heterochromatin is characterised by its underlying repetitive DNA se-
quence, several epigenetic hallmarks such as H3K9me3, H4K20me3, DNA methylation
and non-coding heterochromatic RNAs and the localisation of at least 16 core compo-
nents. These include histone variants (H1 and HZ2a.z), chromatin modifying enzymes
(Suv39h, Suv4-20h and Hdac2), chromatin binders (HP1 a and HPI1 f), high mobility
group proteins (Hmgal and Hmga?), chromatin remodelers such as Atrx, the tran-
scriptional co-repressor Trim28, DNA methyl binding proteins of the Mbd family and
transcription factors (TFs) that bind to pericentric major satellite sequences [Annu Rev
Cell Dev Biol 26: 471, 2010].

Despite the identification of these key players that ensure heterochromatic integrity,
it is still unknown how heterochromatin is initiated and by which mechanism (s) it re-
mains discriminated from euchromatin. Here, we first identify a subset of Pax TFs as
Important regulators of mouse heterochromatin. In mouse fibroblasts, Pax3 and Pax9
serve redundant functions to repress RNA output from major satellite repeats by as-
soclating with DNA binding sites that are embedded within the major satellite repeat
sequences of pericentric heterochromatin. Simultaneous depletion of Pax3 and Pax9
results in dramatic derepression of major satellite transcripts, persistent impairment
of the heterochromatic marks H3K9me3 and H4K20me3, chromosome mis-segregation,
and compromised cell viability. We then extended our analyses to genome-wide assign-
ment of H3K9me3 marks that show enrichment at intergenic major satellite repeats
only if these sequences retain intact Pax and other TF binding sites. In addition, bioin-
formatic interrogation of all Suv39h-dependent heterochromatic repeat regions in the
mouse genome reveals a high concordance with the reiteration of TF binding sites.
These data define a general model in which this distinct arrangement of TF factor
binding sites within repeat sequences is an intrinsic mechanism for the formation of

heterochromatin.
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Regulation of active DNA demethylation in fertilized egg

Ot Eefif
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OToshinobu Nakamura
Department of Animal Bio-Science, Nagahama Institute of Bio-Science and Technology

ZFERRIS, A TICHET BN/ 4 Tld, DNA OBEEDFIE S5 L) f‘o““@ﬁﬁ’ﬂ
REEA FMALHE T 2 D128 Ly IBFICHR 2 M/ 4 Tld. DNA SHERFGR I
B2 X F AL U B SO 7 A S 2 20 DNA X F LD S £ 3 >~
TOENE, TET AT 4 v IAREEEE XiEh, EEREEICUETHLEEZ LN
TWb,

PGC7 (Stella, Dppa3) (X, #HAM. 2GR AGEMIE, JIAIIEIC B\ CTHRERIGIZEBL L .
ZAERA NI RBTEAILE D DN EBITT 55 2 X7 Th B, Fxld. PGCTHRIE
L72IREECTIIHEME 7 A 7207 Tld 7 <M/ 2128 T b BEENIYIZ 5-Methylcytosine
(5MeC) 255 L. FENIEFICHEIT L 2w &, T74bb, PGCTIE. MiFAIzH
T, WS/ 2D 5MeC % MEFFT 2R A L TV B 2 EZHL NI L7z, T/, MEME
T AERBRIC, A7) Y MREIZFR L M N T Y ARY Y ORIEEED X F LD,
PGC7 RIBIND & DFEIZ BN THEF SN WZ & 2 BH L 72 [Nature Cell Biol 9 : 64,
2007 1.

WL, SABINOHEYE 2 2128V T, 5MeC DOy, 5-Hydroxymethylcytosine
(5HMC) "% T 52 &, /20 PGCT/ v 7 77 M OZFEINTIE. MEMET ) 27210 C
7 <L MEES 2 212BWTH5MeC 2S5 HMC IZEM SN TLEHY) 2 &, 3B L
[ Nature commun 2 : 241, 20111 & 512, WS/ A B LA 7)) » b EEFOH
IR Tld, PGC7® H3K9me2 (L A b ¥ H3DIFHD Y Vv DY A F)IUL) 4 L7272
O<F vk DFEED, 5MeC 205 5HMC ~NOEEB LA F VL2 HET LI LD R
Hi 1L 72 [ Nature in press Jo

INHDZ b, PGCTIE, MIHIFEAIZB VT, 5MeC Oii X Fv{b & 5SHmC ~O
il v TOOEE R DNA BizHli#l§ 52K+ Ths Ev) T 26l L7,
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Comprehensive Analysis of Transcriptional Regulations using the Next Generation
Sequencing Technology

Ok
RRAT - FESAIMNZRRR - X7 1 DL/ LER

OYutaka Suzuki

Department of Medical Genome Sciences, Graduate School of Frontier Sciences,
the University of Tokyo

20054F, 1 v ¥ 2 ftAHS [454(GS20) | %, 2006412 A v X 445 [V L 7 H (Genome
Analyzer) J. 2007 4F12IE ABLAEAS [V ) v R #5578 L TLk, wbw ki —7 x>
H— 2 A L 72T S EIN ORI 12 B\ T b HEINIATOIS £ ) 12> Twd o AFEET
. FTEE S OWFEE Thlth L 72 G BT~ O KRR Y — 7 = 0 —DIn & IZ oW TRk
CIA RPSY

1) B ERIAAI1EHR (TSS-tag) DAMMRINE
AR cDNA O 5 WEHNIZOW T, BHEEOR S TY 7/ AR P IERE G M & )
BN DY THT Y b T aE—Y —{iEEFHIT 51230 TH L HESIE, A
FEDRFRFRILE &\ o 72 MR IRIT ST A TV 2 RN e R 2 BN, R L, BT %08
(E S O 22150 FARE O LRSI OV TH 1,000 5 D TSS-tag #INE L7z €D
it 7> & ML IRREDZEAL T TSS Ol & (FME) AT EDRREZLL 7207, #ixEEiE
BIlE B o7,

2) BERFEEIA L b X~ AEEDBRENETE
RERZFHEMEE R HIF-1 21X U & LT\ L OO EM BRI 1. 52,
HHIEDO e A N AMEARIZOWT, BEEiER To ChIP-Seq AT 217> 725

3) 'I%iﬁn}bé
GRS T — % b TRETI0BRED Y V2 E, T—9HEaxiTVwWT—F X—2
ELTABK L TC\wA (http://dbtss.hgejp/) o

NS DOFTET L REBANILR SN EHIFER T — 12, —HTRHEICERLOOH 2%

1bi2& 479 7 ) 2 DNA O RIEREZIMNZ T, FI A Sho0d 5054, #7128 D
o TEIICZALT A N T A7) 7 h— AMEOFEREIZOWTHEEL L 72v s



DMERTIES/ LAEZELU TROSNICEEX A= X LDH ULLEER

A hypothetical transcription model based on epigenome and chromatin interaction
analysis in cardiovascular system

OMIME #—RR
BRI ZRMAR T 5 — AT LAEYEZERFY
(OYouichiro Wada

The Department of Systems Biology and Medicine, The Research Center for Advanced Science
and Technology, The University of Tokyo

e LRI RS IMAE R E B D 5. BIIRE(LIIRZE DT TV & LT, SHEWRT
& % TNF-alpha (TNF a ) |2 & o CTHI L 7z N AIRIC B 2 BIZFRBOFEE L PTRD X 7
ZALEIEL TV d, FEINTIEEIIBITS RNAEELT YA 707 L A CREMEIE L.
RNA K1) A L— A II(Pol II) ®RFEZAL % ChIP-Seq & » TREBFAGICERAIL 72 & & A $EE.R
B CLTE & BIER 7 < Pol TS & 2 ARG AE Z > TV A A%, FAb %5 & mRNA L
\2E37 - Ty MkAL S 7z Pol 112 X BEREAS, $RERAAG T (TSS) 20 b #fnF# 4K ¥ T3.1kb/
min OEETHEFTT 5 Z LD S2127% D (PNAS, 106 : 18357, 2009 ). HERIEB SN TV H
— Pol Il DBEIEF N EITET L 5572,

Wiz, IEEFHE SN NENEETI2B VT, 3C-PCR & FISH #47-7:&£ 2%, TNFa IZ
Lo THFEINLBERTH TCORBHAEMEHPEEIZL > THIERISNE Z L2 ) (PLoS
Biology, 8 : €1000419, 2010) . $EE-DOHHTY O~ F U HENTKE L LD D Z EAVRIEE N2,

HEDOIIEIE Y ) 232 —3 7 A (IHEC) DHARF—20—H L L CLMEROLE S
J NIRRT RIRE LTV B, ZOHATIIgEE L TSN BT e A~ BHie T S
W1 O 4% & #A7 % ChIP-Seq TN L. &4/ & 7 a~F M HAEH T (chromatin
interaction analysis by paired-end tag sequencing, ChIA-PET) |2 & o C. &{zFBAHELEH
L R ROMEBNEIC B 5 7 a~ T UEEE LA BET L 7.

ZORER, TNFa Il Lo THFESNLBEETHTLY S OMEMERABE SNz, F7z2,
B FHEBN T T OE—% —~—27 L —3$ 5% Pol II#EFHEEE, TNV —v— 7 Rix
BRTAE G AL & —3T 5 Pol 11 O RFEFEIAS, FIH & » CTHEMER 2R L. FBIsEEo
G RAEEIHNT, V= TIRO 7 a0~ F UEEDIER S D 2 DI Sz, S HI128D
POERBETIZBV T, Pol 1T #41 L - EAE SRR L 5725, T OL B IL 2
v — 3 Y OMBELEH#EEICIRE SN TB Y . FRRICEIS T 572007 u~F UlgEsae —2 »
Lo THOED LD EINTND T EATRIE S L7,

S, WEMIEEO TNF a fli CHE S NAEEIZB W TELNIZZ YT ) AT O BRI
GETRE. THOHREZME S LEEET I, JUIZOERIEZOWTHRS,
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