2019 2023

Epigegetic reprogramming in totipotency acquisition
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Fertilized eggs formed by the fusion of sperm and egg possesses totipotency.
Zygotic genome activation (ZGA) occurring in the fertilized egg represents a unique transcriptional
program, strongly suggesting the importance of significant epigenomic rewriting, termed epigenome
reprogramming, for its initiation. This study aimed to gain a detailed understanding of the
molecular mechanisms controlling epigenetic reprogramming and ZGA in fertilized eggs. We revealed
(1) the atypical distribution of the histone variant H3.3 during totipotency, (2) the establishment
of genome-wide nucleosome positioning during post-fertilization embryonic development, and (3) the
occurrence of dynamic transcriptional reprogramming during the ZGA period.
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ZHEME (pluripotency) <°%43{KfE (multipotency) & (35720 . 2REM: (totipotency) 1ZfH
KERT D5 5P H/MIa~D{bErEEL T2, £ LT, ZOEHEMET. BT LIl roEic
LR ENDZREINFFAOME Th 5, BITEE CICELREMEICET ARITER E LVIEE
U (RARED D DL REMEMIBOFEIEI L IS E N E WA D, DT, RREEOR
fif7e LN ZE OFEIZE L CERFICRE 2RI ST 5Ty, ZOFEBEO 1 212X, %
KON DN FIEICHIRR DN H o T2 Z EMBHIT HN D, LN LRR G, ITE, MEY 7L e
K& UTfAT FIEDHESL SN TECTE Y, SRt 2 i3 5 0 TSI o0 L 720 o
Sh D, FIZIE, WEF L IICKHT D R TR Y U N — AEMTEOHESIIZ X - T, 2N
Yo OERE 7' 77 A Th HRMBE TIEM(E (Zygotic Gene Activation, ZGA) ©»~7'v 7 —
ILBBAL ML TETWVD,

RIS ZGA \Z Lo THRIIRE Y 0 /T Lk A X — F IR 5720100, REZICAELD
TV LAOEZMZ TROLIZES ) AR T MEPREETHLEEZ LN TND,
TR OER) L, T4 ) AT a7 5 MUTIFFICE 2 b= R 7ok G
HIEFETH D Z E VNSRBI NN, Z D0 TREEIT R 9o TW oo, & 2 TR
RFEFIT, ZGA IR EL INDH S ) AREAZHA LT B 72012, H5EMIa T ZGA 12U
B FRBEZRTET VL LT 2 MM (2C M) 258 L-, ZoMai, <7 A
ES M 0.5%F2E TEE L . MERV-L L k2 b > AR Y R0 Zscand 72 ¥ D ZGA $r R 72
Y E BT 5, AFRRFEEIZ. ZOMIEZHWTRNAL X7 U —=7 %17\, ZGA H#l
N D DD 7 & LT OB 2FE Lz, &LRAMTOME, 7 o~F RIS
FRE AR vy XarThsd CAF-1 EARR NGO OIREHIEICEE CTHH Z L0, Z7u~
T OBLERED ZGA B EY ORI 5 Z L &2 R H L7z, (Genes Dev 2014, Nat Struct
Mol Biol 2015, Nat Genet 2018), LA EDORFFEMIEZ FHWERERAZ R & L, RIFZE Tl 88
B~ AMWERHRE LR E BT & LT,
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B e omEIc LRI ZHEINIB W TiE, BEEEGFIEME (Zygotic Gene
Activation, ZGA) #5EIC, ZHEINREA DIRG 7' 1 77 ARSI, £1o. ZGA DEEE /R4
— 0, IR 2 RN L2156 (7 e —2 ) BV THRKICEZE NS, Zh
5OHFERZT, BEMICH -G T 07 T AEBBT BRI, KiEReE s ) AoES X,
Tbb (27 ) AT 0 7T M) NEETHDL ZLEERRIBR L TWDN, Z D41
IR TH o 72, &2 TARIFZETIL, in vivo DXNER DO EREMZ 2 5 & LI-F9e 2 R
HZ LT, REMERICHET 2o S ) AF T 0 7T MEOATERER & T OHIf 2 A5 L
oo FRlC, =5 AR T 0 7T MEOBEMEIER T LTRIELIZEA hr vy Xn s b Z20
HETFICHDE AR RNY T2 MIER LOOZMERIR O E S ) AOREE(EZRIET D Z
L CRREMMO T S ) ZREED M ZH S L, & BT, Bk RNA fBHTE 2 2RI S
AT 22207 ) MREDOHSIITHRET 20 T2 M- 2 2 L2 HiE LT,
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@O Low-input ChIP-seq i#EZ W=t A v H3 NU 7 v b OFRNT : KERIZBW T, 2K
BT L O %O~ A AZEIL L, Low-input ChIP-seq {E%##HT 22 & Tk X
N H3.3 DY ) AU A Ro3AG % bt Lz,

© Low-input =7 ) AREMTEAN 2 W TZIRF DNA R F oAb S & — R NERE R O FRHT « AH
BIZBWTIL, IFFIZHRER O DNA A F b RE — U HENLIZBIT 5= ) A7 a A h—7
DO EBEVEIE S A2 - 72, F5Z H3K36me2 & H3K36me3 Dt A k AEfDIE I/ DNA £
F AT 5 % D5 B % AT L T2,

@ Low-input MNase-seq {EDBHFE L IoH « RIEHIZEW X, 2 E TITRETH 5328501
BT AEX I VA Y —LART Y a =7 OO DIZ, low-input MNase-seq 5% B%6
L. ZTHEZR®RBIZEH L,

@ Sequencing for low-input EU-labeled total RNA (LET-seq){:DBA%IZ L 5 ZGA ¥ A F 3
7 ZAOMENT : RHEBIZBWTIE, ZHE TICKRET Th 5 ZGA ORI E S A Y T,
FrlZ, ZGA DEHNINZEBNWTED L 5 REEGW)NEAIIN D DD, N ED L 5 I
SNDODERNT LT,
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H3.3 1249 2% ChIP-seq th&#H L. B A h XU 7> h H3.3 OZMEHRBAEICBITH L
AF I AZWLNIT LT, ZAUT XD ZHEE# O TITIFIA 7 H3.3 DAtk (FEHALR
A=) DFETHZ &AM Lic, 7o, ZO0MMERITIN T ORER & EGEFE TR~ IR
ENTN Z &, EBIT, ZHHRO 2 IV TIX H3.3 O il S 2 — L Z8 {4
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DIABNEETH -T2, £ T, 55 FO ESHIFRIZI W T, H3.1/H3.2 DHELY IAAFREE X L
N& B e Z2 Nz =& = A, ES#ifao H3.3 3% — % 1 MR R 2 — R &4
HIEWTERL, ZNHOMEITHLE LTHFE Lz (Ishiuchi et al., Nat Struct Mol Biol
2021), AREIL, AKMERO BRI REMEDT a—F 4 7 LT WA AR L CHEERMA & 7
5HbDTHDEFZD,
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X H3K36me2 # {4k S 2 IZIXHANNIREELZ >, £ 2T, IITFERAYIC H3.3K36M 4 %
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(Sakamoto et al., Cell Rep 2024),
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