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Genome imprinting mechanism based on the chromatin higher order structure
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Using mouse ES cell line, we analyzed allele-specific epigenomic profile
including gene expression, histone modification and chromatin loop conformation. Comparative
analysis of genome-wide chromatin loop formation showed that no marked differentiations were
observed between maternal and paternal alleles. However, the locus of already-known imprinting gene,

Grb10, showed maternal-specific expression and maternal-specific loop formation between the major
promoter and a region in which H3K27ac and H3K4mel modifications were found. We then made the
knockout mice lacking the region with H3K27ac and H3K4mel modifications and investigated the

phenotypes of the knockout mice.
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1. WFERIAR S WD 5

DIVOIEALIATIL, 12 & A EOBEBEFIIRBZENENCHNKT 5 2 DOXBIE T B IF
HIZHBLL TS, Ll A7V MBI FIIRBIE 7)HED D WIFREBIOFHBERD &
B LI DORNIBIR TN D DRIEBLT D & W) KB R BB N Y — v &rd, 29 Lied ) A
YTV T 4 T IEHIED IER AR OREIZATRTHY, VeI I T E R
THINZSND iPS Ml EI2BWTh, A 7V U7 o4 7 ORE IO SR T IR
HEKRLRMETH D (Pick ef al., Stem Cells, 2009; Kim et al., Nature, 2010; Lister e al., Nature,
2011),

ATV MBS FIEICALE L, MERED AN RS TR D DNA X F /AT — D3t
SEE NS AEIRIS germline differentially methylated region (gDMR) & EFIIL, ¥ T AT
L2 E TIZ 20 FEE DJENAREE STV % (Arnaud, Reproduction, 2010), DMR 731 > 7'V
v NBIETO7 VVRERREBLHIENIC IS WL THILE 2 EI 2 5 LW ) ST CILAS T
AILHI TV DA (Thorvaldsen et al., Genes Dev, 1998; Hark et al., Nature, 2000; Nativio et al.,
PLOS Genet, 2009), % D43 THEHEDFEM, T 72505 DMR 23 (320258 kb) OBEEET
HHERET D0 F A=A LPHLNC SN — A3 7 <, DMR SO AT LA
b (monvt— AV AL—F—7L) OFERITIEIHITZ LU,

Chromosome Conformation Capture (3C) {5(%, BN T=RotHNZHE L7277/ LElklE 4
M2 7 va~TF UoEEMATEDO—FETHY  (Dekker, J. et al., Science, 2002), KX —7 =
Y=L DOPFRHIZ LY SRR ETORRTEERIRIL A MR ICHT T2 2 L bR & e
7= (Lieberman-Aiden et al., Science, 2009; Dixon et al., Nature, 2012; Dekker ef al., Nat Rev Genet,
2013; Mifsud et al., Nat Genet, 2015), JGEEH 1L 24V E TIZ 3C fRbTIEZ VT, ~ 7 AFEE T4
(2B D Kiss] BInFRBINTA hr Y= RIS U TR 2 2808 7 v~ F oHEEZE
BN LTRSS 2 L3R L L7-(Tomikawa ef al., Proc Natl Acad USA, 2012; Goto et al.,
Mol Endoclinol, 2014), F£72. <7 X Embryonic stem (ES) @& Trophoblast stem (TS) #iifa
TlE, Tead4 Blo O uaE—4—%fAL L TRARLZ 7 u~vT U #ENPEBEINTEY, TS
A WTIE, R Ytk BITiiE T 2 o — 0N e KA EAER %29 L C Tead4
FENZEEH L C\WD I & & R L7z (Tomikawa et al., Nucleic Acid Res, 2020), =715 D EHRIL,
BENIZIB W T =R L 72 RS A MR 5 2 & D37 e BERe) 7 ARSI D[EE IS
DIRMBIEHITAN e FETHHLZ L ERL TN,

2. WEDB

T AhTaY el NOFERIEN, T ARESIEROR LT, o AMIEEICKIT A=
v AEHRNENE K00 d HIES OIRILE SFE A AR TIL,. 3CIED—FEThH 5 Capture
Hi-C IEZHWTT VAVKER e 7 o~ F U @ikEE E WO BEDRRGET 22 &lck b, 7/
ATBT DA 7Y v MEET EFEFEROMEBHIEE, S HICENLOT LVKEREE T
FBREHET 2o 23T 4 v 7 EEORIA 2R 5,

3. WDk

fEATET VL LTIE, C57BL/6 (LLF B6) * JF1 2kt~ A F1 /~A 7V v RIEH ¥ ES #l
faz v BIBIWIB), IGEE LT, MBIZIFI ROV > —7 v 75— A i %
1TV, EREEEZR SNP TR A B LTV Z &b, B6 + JFL R D SNP A A5 = &
TT LRI G S ATRE Cdh o 72, ZHLEFIH LT, FAIRE-seq (2K DT LKA —T
7 a~F ORI LU RNA-seq IZ LV T LABIRE Y0 7 7 A VERFE L, R,
ChIP-seq (H3K4me3, H3K27ac, H3K4mel, H3K9me3, H3K27me3) OFERNL, K7 L/LDOE A
N AESG N E — R L, A 7Y v N TRBUCE D 2 T — & 2 L7z, 3C fiffT
EIZIE, &7 20 1%l o7 ) v MBI REE Y —F y b eThn, Tne—
& —fEiE LUV DMR OEfEERE 2 & Te Capture Hi-C {542 H 72 1ML LW =, 7 LVRIL —
U T AT —H OFNTIZIE SNPsplit ¥ 7 b7 =7 (Kruegerand Andrews, F1000Res, 2016) % [
W, Capture Hi-C 741 77 ) DY —27 T2 A5 — X 2O\ T, SNPsplit 35 & OV CHICAGO Y 7
k7 =7 (Cairns et al., Genome Biol., 2016) % FWTHAMT L=, LA EDOT — & Z A=Al
ATV, A 7Y v NEBFORIEEK & B s v AT LA v MEfEk AR E LTs, =
D OBINZHONTIE, 7/ AREEMIC LY | EREEBKE~ T A2 /EH L, L~ To
FHUVRFFEAT 2 3T D,

4. WFIEERH

SNPsplit Z W=7 VAR — 27 =0 A5 — 2 DIEFTIC L0 . BEEDA 7Y v M Eis 18
WO—ET, A7 VWA —T vy a~TF U EOGEEWRT D L E b, 7 AT,
RT7 VAR —T 7 a<F 88 2 nFh 6000 FBRE. 7 LA A—T 0 7 n~<TF 4
% 3000 BRERE Lz, F7 LABA—TF 7 o~F o fEICIE. CTCE, CTCF-L 72 DA
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VAL—Z—h LT AEEET—TNEF LWL, W7 LRS- s T
VI T r e — X — B R TR — 7 BEF LT e, T, ChIP-seq 7 —# D b [AIfR
DEENRHEED BN, A7 VARA—T 7 a~<F L CTCF 28, W7 L ARIA—7
7 v~ F EIIZIE H3K4me3 X° RNAPol I 73K Y enrich LTz, CEAS V7 v =7 (Jiet
al., Nucleic Acids Res., 2006) (2L 0 KA —F 7 a~F o D7 ) ANSAAEFATLTIZE 2 A,
F7 VAT VABOA—T 7 a~TF Uk X8RS To oMk E R Ll 7 LA
—vru~wF U AIERRO Y oe—2—%FEL L TWHDIIR L, AT VA RIA—T o
~F X EIT intergenic region H D WEA > b rAZMHMLTEY, Zo AU —H50FA v
AL —H =L Wo -HIEER A TR L TWDDOTIZARWNhEE2 bz, Zhick v, BEso
ATV v MBI EET R T VARIREL & ORI R O Fl I REI A A R DI E o T,
—J7C, Capture Hi-C 74 7T U DI —7 T AT =X DN MATERER, 7 548
KEBLT, 7UVAMTOY a~F o —TRARICKE 2B bidA o 5T, Eil T
R U= sE Al & OBMRME BT & A LR B 7- (Fig. 1)
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