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Abstract

AZ7OPIVMNOBENEHNESEL NOVMIIABEEELEF. RefeeDEREZEBBTDEICKY),
MHEOLEMFHHOXNZALEASHICTEIETH D, HIC2FB OEFIFORefeefEERN
ANEDES ICHIBEND DA, @Refee /Y IV FA TV (KD)RERFRBERETELLSBZDIDAZER
L.

OTR., BFEEFRefeefEERNATH D, NIV AREML MOT 1)L AL(MERVL)

RNAICEB LU TERE%Z1T> o MERVL RNADFISH, & &U'MERVL

GagZ >~ /N U BEXRefeeD R BEREEZ AL T 2 MR HHIEOMERVL

RNAQZEEZE 2=, COFER, Refee KDFETIE I MO—JLKDREE LEX, MERVL RNA, Gag
AUONVEORBEENBEICEILTVE, chosREEFRefeeDHRIMEEAHBEL -, T5IC,
Refee KDFE T IEMERVL RNAN BZHRICEEL TV EEABRICEEE i,

@ZRF TS 7-%. Refee KDED2AMIHHH- RH, 4MRBEZTNTLEINL., RNA-
seqZ T2 =, Refee KDEEM I NO—ILKDEED RSV AV VT M—L%ZLET S &, Refee KD
FETRNALARILABEICETIZEBEFNE<RESoniz, TIILROTHEENEZEY) ., MERVL
RNAEEENTV I, 2hS OEET & LLFICLIP-seqfi# i T8 1-RefeefE ERNAEL S Z LB L T
HBDE, MERVLUAOHBHFRO ShABN 21z, ESICRNALRIILFETITRELGRFICE. 2
MRRE R CREM T LTEMILZGA) ICH > TRELEIDBELEFABRICEMENTEH Y, Ref
eeldZGAZERITDHAFTHBI ERENT,

HIBEOLEMBMRE, DEUEBN~-MHRETERAERFOT / LNEERLTHIELT /LY
BEIND, cNZBFEAD L. RefeeldFZBEMICHE VT, TELTORMY /LAZEEICHEEE
BRLEHODERFETALD, XAZALE L TRHRNAOKAEIEIZKY Z—TY NRRNAORRE
ZRETDEANTBENLY, TOBELZGANES U ILTVRDAZSERSHICLT
WEnzu,

This project aims to understand the mechanisms of totipotency regulation in mouse early embryos
by exploring the functions of Refee, one of the endogenous virus-related genes. In this year, the
grantee especially studied 1) how the Refee binding RNAs are regulated, and 2) why Refee
knockdown(KD) embryos show arrested features at the 2- to 4-cell embryonic stage.

In study 1), the grantee tested one of the Refee binding targets, mouse endogenous retrovirus L
(MERVL) RNA, by MERVL RNA-FISH with immunostaining against MERVL Gag and Refee using
middle 2 cell embryos. Refee KD embryos resulted in suppressed levels of MERVL RNA and Gag
protein. These suppressions showed significant correlations with the expression level of Refee.
Furthermore, the MERVL RNA was dominantly distributed in the nucleus of Refee KD embryos.

In study 2), the grantee conducted RNA-seq of Refee KD embryos in middle 2 cell-, late 2 cell-, or
4 cell-stage, respectively. Comparative analysis of the transcriptome signature between Refee-
and control-KD embryos showed expressions of various genes, including MERVL, were
downregulated in Refee KD embryos. Those genes were enriched to a gene set transcribed after
major zygotic genome activation (ZGA) at the late 2 cell stage. Mere overlap was observed except
MERVL between the downregulated genes and the Refee binding RNAs identified by the previous
iCLIP-seq. Nonetheless, the data demonstrates that Refee is one of the inducers for major ZGA.
Totipotency is a cell potency to differentiate into all the tissue including the placenta. As
mammalian totipotent cells (i.e. zygote~early embryo) experience an assembly of maternal and
paternal genome, Refee likely grants this nascent zygotic genome functional transcription.
Mechanistically, Refee may enhance the RNA levels by its activity in nuclear RNA export, although
a link between this mechanism and the ZGA induction should be studied further.

Notes

Genre

Research Paper

URL

https://koara.lib.keio.ac.jp/xoonips/modules/xoonips/detail.php?koara_id=2021000003-20210276

BRZZBAZEMERIRD MU (KOARA)ICEBE M TLWAR OV TUY OEFIER. ThThOEEE, FLFLFHRLRTECREL. TOERMGEFEEELCELST
REENTVET, 5|ACHLE> TR, BEFEELEZETLTIFALEZ L,




The copyrights of content available on the KeiO Associated Repository of Academic resources (KOARA) belong to the respective authors, academic societies, or
publishers/issuers, and these rights are protected by the Japanese Copyright Act. When quoting the content, please follow the Japanese copyright act.


http://www.tcpdf.org

2021 I FHEIRAES (EAME) Frapissss 2z T

i) EFHNERSE B4 Bi# (F - EE)
MoEREE FEEE (300 (A) FH
K4 INWK =X K4 (HEE) |Mie Kobayashi-Ishihara

HHIERE (AAFE

REML SOV ABEER G FOEEN SRR DHAKOEREMFIEr YT — 1

e (ER)

Totipotency regulatory network in mouse early embryos shaped by an endogenous retrovirus—related gene, Refee Il
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ATODz IO BMIZREEL FOY AL RBEEEIEF . Refee DWEEZEM TSI EICEY . RO L EEMHITH D AN X LHEEH
OMZTBIETHS, 152 2 FHDEKRE(XDRefee FEE RNA BNED LS IZHIH SN DD H . QRefee /v I3 I (KD)IEIZAHE FE
TELBBDIEEBELT=,

DTIlE. BEFEFE L Refee #5A RNA THAH. Y IRARNEMELFOD A LA LIMERVL) RNA 2B BH L TEE%1Tof=, MERVL RNA
FISH., & U MERVL Gag #2/\JE 1> Refee D RZEZEEEZFHHAL T2MHI AT D MERVL RNA DEF)FB>T-, CDFER.
Refee KD fETldabA—)L KD FEE LR . MERVL RNA, Gag BV /NI BDHRINENEEITH PO L TV -, SO HKIRE X Refee D
FHIWELHEBLT=, TSI, Refee KD FFTIE MERVL RNA A ZAIZERL CLAERAINEEIZBERINT-,

Q@%EHRETT B1=8. Refee KD £ 2 M HA R EA- % 5. 4L Z Z N F nEUIL . RNA-seq £1To71=, Refee KD ED > bO—
JLKD ED RSV RIYTh—LELET HE., Refee KD FFTRNA LR LA BFEIZIE T T A EEFNAZL RN, ZIIZZOTEHE
=Nnf=1EY.MERVL RNA £ EFEN TV, ThoDEIEF ELLRT iCLIP-seq ﬁﬂﬁfﬁr— Refee #&& RNA ECHIZELLE L TH B &,
MERVL LS D H@EHEITEBO SN DT, SHIZ RNA LANILAME T I B EEFIZIE. 2 %EH’F!EE&HHI RS/ L EEIE (ZGAZ 4
STHRBERTIEEFNEEICEBINTEY, Refee (X ZGA ZERTIRAFTHHERSINT=,

WELED SRR HMIE., DFYRRBINVHRETIEIRAERADY / LREERLTHELS /LNEEIND, CNEBEZ DL,
Refee (X2 BEMEIZH T, TELTORMY /LZEBIZHEESEDA=HDRFEE A LS, AH=XLELTIE RNA DM EREIZEK
Ya—4 vk RNA DHEIFEXFRET HERAINREINI=A, ZTOHEEL ZGA BNESULILTWSDHIESHEBASIIZLTLESLY,

2. MERRAEEOME FEHR)

This project aims to understand the mechanisms of totipotency regulation in mouse early embryos by exploring the functions of
Refee, one of the endogenous virus—related genes. In this year, the grantee especially studied 1) how the Refee binding RNAs are
regulated, and 2) why Refee knockdown(KD) embryos show arrested features at the 2— to 4—cell embryonic stage.

In study 1), the grantee tested one of the Refee binding targets, mouse endogenous retrovirus L (MERVL) RNA, by MERVL RNA-FISH
with immunostaining against MERVL Gag and Refee using middle 2 cell embryos. Refee KD embryos resulted in suppressed levels of
MERVL RNA and Gag protein. These suppressions showed significant correlations with the expression level of Refee. Furthermore,
the MERVL RNA was dominantly distributed in the nucleus of Refee KD embryos.

In study 2), the grantee conducted RNA-seq of Refee KD embryos in middle 2 cell-, late 2 cell-, or 4 cell-stage, respectively.
Comparative analysis of the transcriptome signature between Refee— and control-KD embryos showed expressions of various genes,
including MERVL, were downregulated in Refee KD embryos. Those genes were enriched to a gene set transcribed after major zygotic
genome activation (ZGA) at the late 2 cell stage. Mere overlap was observed except MERVL between the downregulated genes and
the Refee binding RNAs identified by the previous iCLIP-seq. Nonetheless, the data demonstrates that Refee is one of the inducers
for major ZGA.

Totipotency is a cell potency to differentiate into all the tissue including the placenta. As mammalian totipotent cells (i.e. zygote early
embryo) experience an assembly of maternal and paternal genome, Refee likely grants this nascent zygotic genome functional
transcription. Mechanistically, Refee may enhance the RNA levels by its activity in nuclear RNA export, although a link between this
mechanism and the ZGA induction should be studied further.
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