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T2 H LB ATR FLATR 0 Al 7 TOPBP 1R 7). ATRf
HEH2AX 13907 51 22 5 B K A B TR 1 (YH2 A X)),
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TR AL IDSBs, DSB2E 5 LRk o BB AHIE. 1E
L B 28 L AR I AR R, AT A AR R e 250 [X 3
HEUTER, FREREARTE RIS JE MR, X —ik 8
B R AU oy AR I 2 Y AR T T BR (meiotic  silen-
cing of unsynapsed chromatin, MSUC)*"**. iy F-XY %2
ATV SE A kS, Rt NAH 2R B 5 XY J A A
SRR TR, MSCLE — MR E R mMsuct”.

XY bodyJ¥AIMSCI VI 8] 248 )7z 1+
w, HETZ A s T R 2R BRI, SR B 5
FARM D, RN Ee Sl a5 REoR, st
XY Jetafk FRER TR I R B2 e (1) — B
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DDR %> 1 [ 3248 UL & DDR ) 116 & Yetadh b i 2 %
AffE R — A EBHERE, A ZDDR T Hish ki H|
XY bodyidFE.

Ak, MSCIFIHLEITE T an ks, 1R 4
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Figure 1 MSCI mechanisms in mouse spermatocytes
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H3K9me31E AN ) 4 4 2 iz, H
F L F2 R SETDB1 iJ i i Tripartite motif-containing
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Figure 2 The localization of H3K9me1/2/3 in the XY body of pachytene and diplotene spermatocytes
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Figure 3 The localization of HP10/B/y in the XY body of pachytene and diplotene spermatocytes
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FXY bodyH, XA A RIIE SRAME? B2
FEEAL T AR, BIXY  body PAZRIEAMAR
B, EAF IR FELAE S0 B E R
A EAER; SR)5, BEE ] HER R0 25 Rl 8 A
BN, XY body a3k —FELRRAS, HAEE
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78

BRI, ST R A I T RE 2 R N .
BarrAlBertram' ™ 3% BOX e (AR HR Ay i~ T2,
B A X e AR FIAZ AT 2 [AAFAE VIR R 80%
~90% K3 I X et A e S I i 30 s i T =1 3
b O Bl ik A% A7 AH O¢ L 8 4k 45 # 38 (nucleolus-asso-
ciated domains, NADs) ) 423 K 4 5 i 5 FIHE 52, 2%
TEX G OARE AL T IR A2 2, 0 S r H R OWg L
RS AN I R R ik KT T BB, R T
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Lz Ak, B9, XY body ML B AH 23 BT 5 ) HoAth
TR AL, 25 G AR B AR AR B [
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Table 1 MSCI related proteins in meiotic prophase I

B4 5T W B T b/ B BHH
o I o UGHCRSEEIAET. ARG
ATR YRR/ SRR NS DNATRSZ 3%, HoAX — IR BE 1L SR 2 S S RS T [12,93]
FEATRIPFIATRZE B R B SBIGE oe pape - v s
BRCAI DNAS 15 P, 2 5 Rk sy CETEAE R RRARLRAE RE. e o)
FIMSCIf) 37 WERERT E
; TR, BN MEHER A, HEbE tBUR R0
HORMADI BRI AL RS, BARMSCT  (ERMAN. MR e DY
SHORMADIMTLARH, ZH5ATREER opn 0e . -
HORMAD2  WeGIRMINAY  BARERIBE, whlmionn T WOMBEREHAN: g
wAEHE a
o g A I N FyH2AX XY B A il g i 22 B A HEVEASE , R BR4H A RH A 7E
Mpc DNAJ KA Rtk FPHLA; M T 1
SCML2 PRC1E & AT 5t 55@ﬁ@§%§2£%ﬁ%é% HEVER T MR S [68]
SETDBI g TR BRI, AMSCIAT HEPE R 7 [16]
) (R G R TS, EMSCIF R, A SR
H2AX DNAJHRESL B S M T .
TOPBP1 ATRIE R 7 % 5 ATR G S MSCIZE ST AT [13]
MAPS HEPEAR S 5 2 1 supspisgimscr gy FERA RIMIGE R ;)
BRDT SHAFRIEL (XY A D MSCIR A R [96]

F O AN BIRT FLLLPS RIRFEFIBL A, 4R A AN
AR, REHOR I 2R R, LLPSHKA)H
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A missing link in male meiotic sex chromosome inactivation: the
effectors of DDR factors
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In mammalian male meiosis, the X and Y chromosomes only synapse in the pseudoautosomal region, and the extensive unsynapsed
regions trigger meiotic silencing of sex chromosomes (MSCI). MSCI is essential for spermatogenesis and, upon its initiation, leads to
a remodeling of the X and Y chromosome structure, forming a distinct region separated from the autosomes, known as the XY body.
In this study, we review the mechanisms underlying MSCI and XY body formation. The initiation of MSCI is mediated by the DNA
damage response (DDR) pathway. Downstream of DDR, multiple pathways are involved; however, there is a gap in the evidence
chain regarding the mechanisms from late pachytene to early/mid-diplotene. Additionally, increasing evidence suggests that MSCI
and subsequent XY body formation may be driven by phase separation, a physical process governing the formation of membrane-less
organelles and other biomolecular condensates. Here, we review recent studies on the mechanisms of MSCI and liquid-liquid phase
separation (LLPS), highlighting the potential link between LLPS and XY body, and discuss the challenges for further investigation.
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