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Abstract In mammals, although there are significant differences between chromosome X and chromosome Y,
most X chromosome linked genes are expressed at similar levels between males and females. This X chromosome dosage
compensation is achieved by XCI (X chromosome inactivation). There are two types XCI, imprinted inactivation and ran-
dom inactivation. The elevated levels of long non-coding RNA Xist expression drive the initiation of silencing the X chro-
mosome. Subsequently, some RNA-binding proteins that bind to Xist play a role in the establishment of inhibitory modi-
fications and chromosome remodeling. So far, most of knowledge of XCI is based on the studies in mice. However, the
regulation of XCI varies greatly among different species. This review focuses on an overview of the specific mechanisms
of XCI establishment in mouse, the important long non-coding RNAs and Xist RNA-binding proteins involving in the XCI
process, and further compares the similarities and differences among human, mouse and cynomolgus monkey XCI.
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(R 35 5 A AE O B8, Gn ST Hh 7 2% X Ak DR
sk, WGtk B aE B2z 5 84 A 0 )
I TR L R =) IR XU 22 7 U, Rt
it FE e, SR 2 IH T A R P AR,
et 7L 30 47 3 st 30 R T 2% X% €8 Ak 1) — 2% A e
AT — 25 0O 1 XS K (Xa), XA AR
ERR N X G Bk 235 (X chromosome inactivation,
XCDOVH, AHRIE I XYt (Xi) b A b 52
RYEUTER, v LAk 2R3 5, BATT PR Dy b o 25 (A
(XClI-escaping gene)®. XCIj&H LYON!""F- 1961
SERR I, RITIEH A KRR DR B OIREGIR
MG ILHER, REMT A TR G
XCIE A5 7N . 19914F, BROWNZE 1
RIL T XISTH P, 19964, LATHAMAE R B 1 Bl
ICRIE RIS 19964F, BROWNZE SR HL T XIST
IRNA%E & 2 [ThnRNPC1; 19994, LEEZ IR B
T Tsix3E A 20134F, VALLOTZ R I T XACTH:
DAl o 3K 48 S LRI R Hi IR 1 FRATTN XCII 3R % H
B JE LS A E . TR, DR BRI 580 2 s 7R AN ]
Yydfeh, XCIR) B ARBLGIAE AL 2 57020

H#T, %5 TN AN I XCIRE LR, 1
H AR AL S = & G H 07T, WX CUEE S 6]
Jeid 7 IR ANTEHE, X CI — 8 50 B JL K] B B
H AR BIISAE . R, AN [F ARk B AR A R 20
J 2 A X 2R I 4R REAL A X i i B B0 (X
chromosome reactivation, XCR)WLHIEANTEHE . H4h,
Bk = XCLR) PG 40 Bt 78 At BR | 1 0 FoAd
P XCIHLE P AR A28 BL/N BR A X XCT
RAMLE AT T8, ARG &G TR XS
EARVE B . IREXCOLFE =4 F ot
EFIRNAZE S EEH. 546, ATHH R T AL DR
55 1 % S5 W R A X 2 11 35 [F) 4 iE A 22 5 2
b A BBARLEIRRE R /N B EAAR B HAR A X CT
MRt 5 5% .

1 XCL&Z4 Ry K H2ATHA

FEEIRFT R B EFET, /NG 62 21T Bl
XCI(imprinted XCI, iXCD)™, B Ji5 55 2 i (X e
ko R A BTG U7, AT LTS (random
XCI, tXCD!*2, Bl RiE 2 fe /N R G K & 1
FHA, JiE B0 2% gL ta R 0 2802 AR I XL A A (pa-
ternal X chromosome, Xp), /)N i fJ3%% 7% )2 (trophecto-

derm, TE)F1 545 N L JZ (primitive endoderm, PrE)4H
Mo dERFIX PR EIC R TE . TREE K& T, /R
I N 41 B 2] (inner cell mass, ICM)H B 40 i 2 A 2k
T XYL O AR 1) B IO, R 5 72 AU B BRI X G (i 14
(maternal X chromosome, Xm)H i HLi% 5 — 25 34T
R o

/N B IG B R X AR TE P ) B
TSN 1 o WEME/INBR G B BB Xm, 40 T35
PROIRA (Xa), 111 Xp& & TiE IR, H ATEA 784
T 2122, DROAEREYE /N BB A AR M 2, R A7
FE XGRS iE IR P, O IX P e e A S 4
HHAELE ) XCOR G S ENE 1) XCOFAE— ML . 72K
BEgHf b, R0 RN — N B, Jetfh 2T T
CURE I REVE GO AR IR ™, FEIN A S P e A v B
WAR . AEPRE R R | PR R ERT AN 58 2T
I, FEIRE 25 A, XLtk b 285%3 A I
B SATYIR S BN P9, Xp R BEBIIERE A T Hr Bedl
FOFTROE , (H— S E G P A BRI 20, Bl XCIR
AEAE22H R B4 RIS A, BIFE G T L PR 4L B (zygotic
genome activation, ZGA)Z Ji& . fEE R ET IR B 1L 2,
JE I Xp P 4ERe B EHIIMG , F2I8 (blastocyst) T
BUE , FEIRANEETR IZ H Xpaf A 4R ATEIRAS , T A 4
Ji A H ) SR Xp e BB « R RG24/ N A, /N
BRI R JZ (epiblast)4H i 2328 J7 55 — IR XCI——rXCI(X
chromosome random inactivation). ££5Z 4 J5i6.5%(E6.5)
I}, JUF- A (I Epidi R L4 58 X CIPY . Bl AR
KB BFH10.5K, JFan4E 4 (primordial germ cells,
PGCs)FFt, RIE I XYL (0 fh 22 # AT R0 A% B g 2
TP — O X e A B IR TR 5 728,

2 XCLIZR 2 FHLE

XISTHE R 08 FL 54 XCIit 5 B 45 4 1~ B,
N XISTHIAE 64918 F (exon) A K 74N EE JiF
(KA F. Ho B. C. D. E), /MR Xis U4
TANAMNEFRL S 6N EE o (IKIRZ AL Fy By C,
D. E)*Y, B U RNAKRIE AT REA BT Je k&
A DN, Xist RAESL TR R 4% XYLt
Rk, FEA TR XY s isE N . XCIg Ty
J& PIRFIE GLFE DNAH JEML . RNAK A B LA HER: |
HE A2 Ok, DL RIS 2 B K &
EHE. RY ORI A i SR 19, AL,
Xith & & e 4L 3 ARA , W macroH2APY, 78/
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X A BHER I X Xp SRR RIE X Je ik, X R XA (A, Mouse ZGA /N B A 12 PR AL 0 s ICMOA N AL AT AL TE A i

752 AN PGCs Ay JE A A T AR At .

Xm is active maternal X chromosome; Xp is active paternal X chromosome; Xi is inactive X chromosome; Mouse ZGA is zygotic genome activation of

mouse; ICM is inner cell mass cells; TE is trophectoderm cells; PGCs is primordial germ cells.
E1 DR & B REIXREE MBI ARTES E 0Hk[21,29-30]11820)

Fig.1 Changes in X chromosome activity in mouse during early embryonic development (modified from the references [21,29-30])

SUHAEE B RTE LA, 22 BT/ B BRI XisrS5AL
FEIH AR KR H3K2 Tme3 & 1, 75 RFIR Xist s
SR b ST ) AR MR BB A, 3 BRI Xise AN BE R IX,
S EE T I AT AT QIR I S R 88 s . TR
FREEFFLAF, FEA AL IX PP L H3K27me3 &
Wi AR IR BRI E M . IX AT RE A2 = SR ALY
RN NG & B o B v AN 2 K AR BRe M XCL) S 8 R
B9, Xist RNAFHE 3 AR D e S ML T X G
AR I35 H 0 (X-inactivation center, Xic) IR =CAE H
TOF AR RNAZE A 8 H Y, AT AE T S0
XCUR AR H B4 H o DL RNASS & H ik
TRV o

3 XisthFRIEZ Xicijis

Xic /484 A XCLd 2 it 48 J IR 1 2 [A]
JE o Xist{E AL F Xierpts (B 2)1404) Xist RNAIRIE
BT i 301 F IR 1 507 F Xis e 358 R B 3 R IR A
FA TCA B AR AR A ), X i X ook — 2[R R
A% RNAPS, X Lo L B ATt A frdk— B4R
R DI/NR B, Xiete 2 (8] _-AZE AN b2
1, (topologically associated domain, TAD), — > F %
WEARTXCI o, BfXist. Jpx. Fix%s, YR
N Xist TAD, 53— F B4 & Xist A X CL# | o 1F,
45 Tsix Chicl , $iF7 N Tsix TAD. 1E Xicth, [%
Xisthh, Tt FLI i i R B R R DA T L
3.1 Tsix

5 Xist [R5 X 38, AF1E— %5 Xistf 55 7 ) A

(G SR A | WK 1K % S AR i 44 0 Toix ™40, Txix Y]
FEPFRE R — & AE gL RNA . [H Tisx/F 51 5 Xist
B S, BT LB P RN AW R L B oA,
XA Toix vl LIS Dicer§ /-5 1 RN AL T4 Xise
P ATt Ak, Tsix BRI {72 3 DNA FF B3 7% lily
15 Xist (P J8 2 F X 248, T A2 € UTBR Xa b 1)
Xisto F34b, Teixik ] DLE TR Xist )5 301 X 3k 55
$EH3K27me3, M| Xisei% 5%, F£ H., Toix RNATE
XCUHA A5 0 5% XY Ao 8, & i K CTCF
A5 B F 0 R A ST 0, 2 R 58 Bl X e
PRBCT B B2 A . 75 N HRAEAE Toix I [R5, (H
HFEHIKE 5/ R Tica IR K225, BU B i\
N, NRTSIXFHAZ 50 XISTHI T o
3.2 Fix

Fodi PRS2 — AN T XCIHE % 51 2 1 i 2 AE
TCA o Froil i A 42 L Xise R 4% 5% . B RNA
I Sk FE T T Xise 1) 1 218 AIXCIR A 12 AT =2
B, EIX PG LT, Focn] DAL A & Xist'
SRR T AR1, B ARIRNAF ) H A B AT 18 58 1
RNAPJRFEPY . FocfE BT A G 250 AL 30 o IR <
11, B polyA. FuxJa 3l X IR AE & A7 TE LA
CpGHy, JFLAH3K4me3 MR & ¢ I Fix X I 5
TrH3K36me3, iX A& e s G 5 1 Il A R Effbrac .
3.3 Jpx

Jpx & — > Xist 0 ) BOE R 1, bR Jpx s
BELIST X CIFF A MEPEFE T 2, 78 & & AE XCIH 41 i
o, CTCF & A 2 i Xist 55 5% 9, 7£ XCIF IR A ,
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4 s g o
ooke T — ! .

) Q
RS O
9 R AN

v N
< o 0\@ @x‘\, XACT

| Foward
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0 (4
c?*b‘ (}Qo %\$ 24 0\33 s\»ob
1 e * ﬁ 1 ]
ooke ¥ . - mr l&
§ \
< ?g\\) $\% Q’ﬁ Qﬁé 1&0

PR 1 22 N XICHEX Y i dhk AT B 32 NXACTEX Y (A (A7 B Forward My 1F SURER: S 7R, Reverse i SUBERE SRR, THTINAN LR A/
BRI X e A A e, TP BT A AR X B AR FIXIC, TTXACTAEAE T N MXICT .

The red line in the figure is the position of X/C in X chromosome; the yellow line is the position of XACT in X chromosome; Forward is the sense

strand transcript; Reverse is the antisense strand transcript; the two pictures above are X chromosome and Xic in mouse, and the two pictures below are

X chromosome and X/C in human; XACT is not in X/C in human.

E2 XFEBEERKIFFIDARTES E CRK[38,43,45]1525)

Fig.2 X chromosome inactivation center (modified from the references [38,43,45])

Jpx RNARIA i, Jpx RNA 5 CTCF4: 4, 40
CTCF5 Xist3E K40 F P2J3sh T HI4E &, 115 P23
BT WAL E BT, IWITTEOE Xistt) Rk, 3 i
XCIFER o b4k, 1315 CTCF 22 BH Wr Xistf% 5%
(LI P BELWT 7T DA 3EE i 5 0 Jpx RNAZKF R 5 il [F]
i, i 2RIE CTCF &8 55 Jpxidt 15 5| S 1) 57307 Xist
5 SN
3.4 Rnfl2

Rnf125& — & Admt B R, & X XCIR 2 E
F 85 51200948 4 & B4, I Hid & FIRNF124 &
i Xist AL IR, AErXCIF, REXIE i Sz 20 F i
A FH B0 Toix DT 4110 4 Xise % 5, REXLI) 571 2 K
v B AR, AT DA 3t 4> A FESCs e X CI J& 21, T
RNF127] LUl 1472 RACBEARREX 1R I X CIP,
3.5 RepA

1E Xist 15 4ME 519 5% I T —/> 1.6 Kbl
ncRNA(RepA), & 7] LLRMEL FIFHHZ Z RIS &
¥ 2(polycomb repressive complexe 2, PRC2). PRC2
i EZH2 W5 5 Rep AL & FF 4 4H 55 3 Xist 5%, w
Bk RepA <> i 4K XistZ 1A FHAG X G4 44 (1) H3K -
27me3 & 4. [FIT, PRC2EZ 2> PHAS Xist ) iR

I, RepA/PRC25& XCIf 5 sh AL T L FH . 2022
4, LEESE PSR /N1 X1 AT LUK S PR SR 1) RepA,
T B4 1) Xis £ 375 UL ]2 X CL

4 RNAGEEARREIREFEEEEN
XistER— R AEGmIY RNA, 7] LIRS Z iR
R A AR Xisal i AN [F] [ Repeats 55 42 K& 1 5
JRANE G403 XYLtk 1 O RNA-ZR (R E &4
BN ORISR B2, NRIEMG . Gt i
R Geth iRz e L 55 5 T RS A X Qe Ak i R Rl 2=
I MIMEESL XCLe 20154, 3BT T Xisté &8
FIEE [ TAESS), MINAJIGISE 1% g 2 70054
IR A5 Xist4dhi & . 20214FiK, PLATHS: MR
AT AR AL R R, 10025 Xist RNAJE LASEHLEE 44 X YL
kg . BARRE, Xist5 RNAZE & 5 A8 50
A 12 5% (supramolecular complexes, SMCs),
SMCsE X He LA AR [H 7 I B A AEThRE. HETC
ZPAEL EHEZ HXCILERRNAZ & HE A (H A1)
HULURUAP(E3).
4.1 SPEN/SHARP
SPEN/SHARP/& —FhEH K i 8 5 (400 kDa),
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METTL3 RBM15B
RBM15
A F B C

SO T T 1T

Mouse Xist RBPs
D m E/ g
| ] 3" Mouse Xist repeats
[T | Mouse Xist exons
Exon 2-6 Exon 7

Exon 1

Xist RNA

Mosue Xist RBPs A7) il Xist FIRNA%S 425 [ ; Mouse Xist repeats 4/ iR Xist ) 5 5 ¥ 51]; Mouse Xsit exons A/ R Xsit /M2 o
Mosue Xist RBPs are RNA binding proteins of mouse Xist; Mouse Xsit repeats are repetitive sequences of mouse Xist; Mouse Xist exons are exons of

mouse Xist.

B3 XistSRNAZE & & B (RIS E 3wk [64-73]182%)
Fig.3 Xist and RNA binding protein (modified from the references [64-73])

"B HIRRM2-425 K45 B 45 45 5 XISTIH) A-repeat X 357,
XA RN T XCI 3 KT E 21 , (HIFAS:
5 XISTH)ENL ™. 2 5ENCMBENL XCIY 5 1%
TUERHLEIS RO T SPEN. £ XCIH I B, SPEN
i3k SPOCKE M1 4H 5 SMRT 5 NuRD, SMRTAINCoR
WoE B AR XYk ETHDACS, i XYetafk Bk 4
KVGH 2 214, 4 XGRS M M, JEHERR
LARNAZ i 1(Pol I AREAIFEFARSC T, i
e BERERITTER . SPEN - 22 4E X I F I Brfid ik =
UUBR , TIAERR T SRV ) XL O A R SAM IR ES DA
F YRR XGe AR REETT AR 7, thah,
SPENX T XCIWI UG M Bt Xist 18 1L 1 & b BT,
4.2 hnRNPK

5 R AZAZ b 1% 25 [ K (heterogeneous nuclear ri-
bonucleoprotein K, hnRNPK), 7& 57 JFi % A% Wi % 55 A
(heterogeneous nuclear ribonucleoprotein, hnRNP)ZX
R A 7 N R AnRNPKIE R 5 S
FERARAETS, 278 hanRNPKAE A4 LR B M A7+
B AE I B, hnRNPK W] 5 Xist[f] B-repeat4t &,
FHH 5 L #2590 1(polycomb repressive com-
plexe 1, PRC1)FI PRC2% B 25 1 X G €44 43 il
HEAT H2AK119ul F1 H3K27me3 & 1fi. #if& B-repeat
S PRCL2MIFASE, 1) PRC1/2) 2 5k 43 FHAS Xist
FfLRE, 2 7 RNA-E 50 BLAEH 2 — i IE S ot
B,
4.3 hnRNPU

5 U A% BE K% & 1 U(heterogeneous nuclear
ribonucleoprotein U, hnRNPU) & Xist7E Xi b7 2

M. hnRNPUE I RGG RNAG S EZ S
Xist RNA] E-repeat(fie T 75 7M. TH)MBAEH, 24
hnRNPUB S} | Xist RNAM XiZr 55 -5 5 8 4% R
o B = inRNPUZRIE FES Y AN RETE X e 4h,
£ Xist RNA 75 4Me. 7 RASRGE g 5250, B &
Xist RNAFThnRNPU 1] (140 BLAE FH AR , A5 Xist
RNATCIE E AL I A 7% 1) XGefk . Xist RNA
FR 87 HI B T Xist RNA R 5E AL ATXG b XGESIE K
DU R AR T EEAE AT,
44 PTBP1. MATR3. TDP-43, CELFIZEHE
&iF

Y XCIHHT R G W, Xistas i Bt 1R,
LR (1 55 R U BR AT AR R e, IR I U 31 XTI 4
FEM B 82, Xist RNASS & 8 HPTBP1. MATR3,
TDP-43f1 CELF 1 2> 424 Xist[{) E-repeat I, Fi# it
HIRREM R A B A A EAEH, DR
BT S XistE X T — N EER AR . X PR
A 2 F5 IR S0 BRI X 78 X X S BT 06 75 140, 9 HL AT
PATE A Xist RNARITE LT 4ERE X G R 1 R E 1R
Ao (HEEREMAE, XL E-repeatsh & 8 A 7E Xil ¥
BB Xist X CIFT B 2 56 B, /2 XCIH K i Xist
LI B X st (1) RO
45 CIzZ1

123 B E Cip UM BAE FHEE48 22 1 1(nuclear
matrix protein Cipl-interacting zinc finger protein 1,
CIZ1)FLhfe 5 40 f i B 2 A DG DN A il 0K
CIZIFEF R P/, BARREAEIE , (H 2RI M
PRSP IR U A P o 7 /0N BRURIT N SR 1 40 A
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Gk -

W, CIZ1 i B s BRAEANTE RN X etk (Xi) |, Fim
Tt 5 RN AR k% 58 53 R0 AH EL A T B DR B 1 oK
CIZ15 Xist RNATE$53T/KF &% CHL, HCIZ1
A5 Xist 75 A2 T ) E-repeathfl HAEF - HEME:4H
farh CIZIH) B2k 5% E-repeat (R i 2k 2= 5 3 Xist RNA
STEEIZR . HEE R, KB CIZIR R G T
N BRE B BT 4RI, Xist RNAE SRR, H
TEAH A A 1 5 2 1, 1Pk S CLZ 1) 3Rk T i Xiise B
AL T XYtk B
4.6 METTL3. RBM15. RBMI5BEHE &K

FH 3L #5 F2 I 3(methyltransferase like 3, MET-
TL3), & — M meAR H LR, &5 XISTH) A-
repeattl HLAEF . 76 NR4Mfr, XISTH 2 /0FH 78
AN N6-FIE IR (moA) s B R4, X2 RNA E—
i E L AT AR S A . WA KRB, FE XIST
AHAL mRNAH, mCA RIS H RNASE & 5 7
5 M 15(RNA-binding motif protein 15, RBM15)}%
RBMI15B/ 51, RBM15B4: & m°A AL 2 &
M, R E GV SEES RNAF R E A S X
m A EEAN RS LERY, YTHDC LB R
XIST E[meARR S, REXISTR FEThRE AT 75 1« LN,
WA RBMI5. RBMI5SBEMETTL3, tH2H 3K XISTS
T LRI BRI,
47 LBR

41 |7 5 FABAZ4& (lamin B receptor, LBR), & —
M 2 EEH 5y . B FiiE, Xisti@ 1L F-repeat
BHESLBRA EAEF, 11X FAE BAE 2 Xist /T 1)
DUER T 75 1, LBRAE 4 2R 08 X G (AR 40 55 31 %
2, W Xim A R R S, SO T X R TEH
JROAZ HP IR 5 A, IR R XS B AR AS B 1) e S AN TR R
AR DX 33, BT X G E AR P 2 S 7K1 PR AT

5 A MR KRBERXCIFFE
EMEHNRUR B R, Xisth Rk ah T 51k
G ZGAR AR Xp, #5360 Xist 2> 15 HT B3 Xp, 755
HHIPEAS I, XprE 42 SAAIAVTER . Xphti& IEAG
R TR 240 R R RRDUER , T 7E P 41 i 41 40
HH Bt XiseFF S YELRT A0 1) P A8 1 40 42 53 T 49 2 8
i, MG PR G 75 AN JZ A B X C Lo AEREPE /N R R,
Xm | F) Xist#h 5 7K F- i) H3K9me3 F1 H3K27me3 & 1
B, 38 HXmTEREAN R E I A2 2 TR ER 108,
ENEMEIE R BT, XISTEA Eid &,

XISTALE & T3 DR 20 305 (84H i 3 )i A Xp AT Xm T
taERIs, I B2 %% X gL taqk , XISTR yRECIR
A, AN FHIK2Tme3 IR B, X Rk S iR
XYL th R ] (X chromosome dampening, XCD),
XCDL —HEFEERIE R B, XACT(X active coat-
ing transcript)s& —f A2REFA 1 IncRNA, & 17E Ak
FIRETIEAG T 46 A FE 20 B FH 22 Be 140 B & BR 1Y)
XGthfk BRIk, REREHEHTXISTI DI RE 5, FEN
2K FLH3E PR AT IR G AN NaivetR 25 19SS BG40 g
1, XACTHI XISTAEVEH 1 X Gt A b 35 e i o AR
Fo EHXACTIHAERTE DL N, XISTAE N R NG 148
TP FR) 23 AT 2 AT e BE SR BCIRAS , T AR AR /N BRI A
e AL T RS B XYLtk b, X AT RERRERE T ONAT
LEAEIRANYY BOA A il XCLo R8N B 40 g
H ) DI RER FE R B, XACT 22 5200 XISTH AR 2
Rk, 75 ARG T, XACTH XISTHIX Pt bt
BLEIRE 7R T IncRNAXS P Fh s 5 (1) 5 & AL ) PR Jek
AR HITTHR 0, G T XIST 2 75 24 N 28 X P i)
TEYE, H AT RO E IR S5, ARG XCI
RAAERE IR Ja B8, B HBARNLR A 4075 H B A
B ARG SRR G B AR N R B 1R
BHEZ T AN, MEMESEIRAG T 20 (human
embryonic stem cells, hESCs) A5 3 £ g 41 i (1]
XCURF 5 MEPE /)N BRTR iR 40 i (mouse embryonic
stem cells, mESCs)HH {2 A [F] 38001

BT, BB XCIWWT AL IS T — it e P21,
TAVE L EC R T AL ANER DL S & B XCLIR) = [A]
(R 1)o BB ) ME 1 VR I £ S YR AT BEYS 1 P 2% X
et fi i 1 3k XIST. XIST RNA LU 5 A
BIPI ok XY, JF5 S IR 1 H2AK119ul Al
H3K27me3. SR1M, B3 ORMEMI B, KL
XY EARN IR IE IR Bl S, FE4ERFIE RS 1)
XYt g b, XISTHAME], IR EERR . e
PTG B XY R b, XISTH b 18 A0 1) VA& i 1
BAESMET, A Y OARIRGTN Xi. XL
R ARG R IG AN 2R A, TERTA 40 B 77
JZ (cytotrophoblast)(Z) E11) & 758 i 7 XCI, £ fiR
R JE ICMATAE AR . Epifll Hypo(£) E15)5 i 2
SEXCLe HEVEIR AR 1) X By (AR 78 B IR G & & I 1A
RAT FIREMIEAE, XIST RNATLEE XYL kI S5
H3K27me3 R H2AK119ul S & 4, B35 K AT
JEXIST XA 1L 3R IA, [R] I HH| PEAS 1t 4 B2 R
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Table 1 Similarities and differences of XCI in human, mouse and cynomolgus monkey

138,92]

Yk XIST 5 IRAFRIE Y XISTAEASIRWT R B REF AL RIE S BAAEEE RIS XISTSHHIVEAE 2 75 7 A

Species XIST first expression Is XIST biallelic expression Presence or absence of s XIST synchronized with
period before implantation iXCI inhibitory modifications

Human 4-8 cell* Yes No No

Mouse 2-4 cell* No Yes Yes

Cynomolgus monkey Blastocyst Yes No Yes

FRIRAZIFNI G T RIH S Y
* indicates the period of ZGA of the specie.
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HARI FLE P X CUE & LI Fe e b e
SCHRARIE S A AFAEEDIC VG I &, XISTAE & T 2 A
H 0T I S (84 BN S5 T 46 7 PR 2k X G (i Ak [ I 32
K, FRAEEE T XY R FH3K27me3 [ 548, (HIX
HAEIRMAX RO RIE. PR E TH
TG, — =& BEFE WG & B WG 240 i 22 3 i Horp—
ZXYe ik FIXCL, 2 X A UK G 4 A i 45
BN, f Al BT — 2R T X AR (1 441 i i
A, XL AT e RS, BN S B 4E100~1204
X — B 2 R A K A i A . H AT, ERE
AR ILENIC RGNS, I H v] DUAE S ZE A A )
FIXISTHE [F 2 X &5 A7 FE R Rk, LA SCHR$E 2~ XCI
BALRAEFEMIE R E FZE10211K, FE5510K 7T BA
60 31 B 5 T H3K 2 Tme3 kS 5194,

7 RE

X FL S 3 % B XCI 7T, AT RO
FRAT T 2 DR 2k 1 4% B A . AEXCII TR X % 4
KA RIE R84, Gt ORI 5 Xi B R
ZHE N AR e A 5% SR, FEAZ A X
G0 A2 T 1 5 DR AR LA [R] 1 07 202 B g e, — ek
DRI 08 Y0 BK FH 3 B b LA 5 RIS 22, T 5 — LB AP IR
P SE B A SR 1 o 1 KR IR R i AR 2 R MR
IRl M ANV 28 . B FEXCUF T X — Bl %, FAl
A DA TR BB 22 (10 B DR R s AL, AT %
()2 PRI AR

1E R ARG K B HAFAE R XCII SR, A AT A
P18 A A D) X% 0 A 11 25 DR 3R /K-, T HLid 5 48
M2 BEPEAE . Naive % BEPEIRZS I E 1 /N B JG
T MG P 250G R XA ik, T IR G b2 kIR
(117N B Primed RS R G T 40 i A — 2% XYL ta ik kA=
K. BLAh, FEARYHUAZF HE (somatic cell nuclear

transfer, SCNT) I H A7 7E XG4 (44 7 3 5 3% 1) 1)
B, W XCUR, A B T4 7 SCNTIE i th A= 3
B Ja , VA BT R W XCIFEA [F] R L 3h 9 b A7 72 5%
KOFpz ST, B RFEA TSN RSB
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