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Abstract

NOAOREEL NOVAI)LAMUERVL (X—7)L) &5/ AD10007 FRAALEICEET S L O
RSVARYDOD—DTHB., VIHREREQARECTFEILL &, ®R2 DR LEKRE OEE
RTEEEAEKREBEENELSED, £/-. ESHRERD S 50.1%0 MG "2/ EARME ( 2C-
like#lifd ) 1 EHEN, BRENEBIC O TS LEMZRFLTVD LN REEATVEM
acfarlan et al., Nature 2012), HIRRVC &2, T2C-likefifd, IEMUERVLOBER /NI ETH
%GagZERBELTVS, LAL, MUERVLEAAI—RTDRX/NIVEPRNAN, EOKSIC
NHRERECEDZOAN, ENKLSICESHEOLEMEBITFEIZNAICODVWTRREALF
RFATORBEZ 2TV, KRFRTE, AHEREE LEREMHEHBECE (FDMUERVLOKE
REAICE)EATVS,

MUERVLOEEEZBAS L E T2 1o, 2HMRMBENGEER FODUXZFERRID LN TESE
SHEfatkEBEL 1=, EERTDUXIFESHIkEZ2C-likefifg\ & BB €, FERFICMUERVL LTRHI
BT DOFlag-GagZREFE T B N TED, MiFlaghFEBBICERL LT/ 27O0—FI)LnGa
g ZRAVTHEEARFORREZT2ILECS, BERFDUXZEREL 2, DUXTiiEZERL
. BEOLEREICK V) GagE DUXDHERERZH#IEL Io. DUXOEEREZFMZHRF TS 1O, Mu
ERVLLTRO TRICL S 7 IS —HEBEFERMELIELR—F2—2ATLEZBELIZ, CORICG
agZEREE D&, DUXICKBDEEFMANFE N, AEOKRA S, IV R2A4MBIHIEIC S
2GagNRBRF2MRBENB RSV AV VT N—LDPSHAL, BREZRTEEZSN D,
B, 2R EICH TDGagE DUXOMIBBABEIC DV TRELTWS,

The mouse endogenous retrovirus MUERVL is one of the retrotransposons present in more than
1000 copies in the genome. After activation during the two-cell stage of early embryogenesis, it
gradually decreases and is almost undetectable in the blastocyst before implantation. It has also
been reported that 0.1% of cells in the ES cell population are termed "two-cell stage like cells (2C-
like cells)" and retain their pluripotency to differentiate into extracellular tissues (Macfarlan et al.,
Nature 2012). Interestingly, the 2C-like cells highly express Gag, a structural protein of MUERVL.
However, how the proteins and RNAs encoded by MUERVL itself are involved in early embryonic
development and how they contribute to the acquisition of pluripotency in ES cells remain
unknown. In this study, we are trying to elucidate the role of MUERVL in early embryogenesis and
totipotency control.

To clarify the role of MUERVL, we constructed an ES cell line capable of inducing expression of the
2C stage-specific transcription factor DUX. It transitions ES cells to 2C-like cells and
simultaneously induces the expression of Flag-Gag driven by MUERVL LTR. Immunoprecipitations
using anti-Flag and Gag antibodies, followed by MS analysis, identified DUX. We raised an anti-
DUX antibody and confirmed the interaction between Gag and DUX by immunoprecipitation and
western blotting. To reveal DUX control mechanism, we establish a reporter system consisting of
luciferase gene driven by MUERVL LTR. Expression of Gag inhibited the transcription activity of
DUX. This result suggested that transient expression of Gag in 2C embryo promotes the transition
of transcriptome from 2C stage, and therefore early embryogenesis. We are going to examine
cellular localization of DUX and Gag in 2C late-stage embryo.
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1. BIREARREEOBE

THRDOAEBEL FOYAILR MUERVL(Z—TIL) 5/ LD 1000 #FF LA EICFEET BALAONS U RRY D —DThHd . FIEAFEH
02 MBBAISESEELER., RRIBEOLERITORERTHIFEAERBINGLLD, T ESHEEFAOSS 0.1%D T
2 #MREEAHR ARG (2C-like #ARA) 1 EME (XN, FRAASMER (COME D BT BEL £ REMEZ RIFL TULVB I EA R E SN TL IS (Macfarlan et al.,
Nature 2012), EERIELNZ &(Z, [2C-like #AZ (X MUERVL DIEERV /NI ETHD Gag ZEHIEL TLVS, LA L. MUERVL BiAAD
—K3BEUNROBDORNA D, EFQLSICHEAREERAEICEAHION. EDKIICES DM EBRICESET 20N DLTIXEF
EAEFRMDT DERELLS>TNS, KR TIE., HIIEHE L eI fHEEZ8(+5 MUERVL OB EIRBAIZRYBATINS,

MUERVL D#REFBASL M ET S0, 2 IS EMEEERF DUX 23 ERINTHENTES ES MM EHEL-, EERF
DUX % ES #ila% 2C-like fHBANEBFE S . R IZ MUERVL LTR §l#HI K O Flag-Gag 2% IMFE T EEMNTE S, 31 Flag Ik &
HMBEIZERLI-E/9O0—F L Gag MFEE AW TCHEEARFDIREREREITo1=L25, EEERF DUX 2RI ELT=, DUX iz /£ &
L. RELBEEIZKY Gag & DUX DHEEEHAZHESELT-, DUX DERE{RE R M ZRET T 57=8 . MUERVL LTR D FHRICILLTT5—
YEEFERELILIR—E3— AT LEZRBEL:, CDORIZ Gag #RIVEIEHE. DUX [CKBEEFESINFIS-, L EDEERM
5. YO 2 MBAEAEICE TS Gag DHEIRIT 2 MBPBRENGEINS U RVYTN—LIDIRAL, BRAZRTEEZOND, BT, 2
AR AIZE TS Gag & DUX OHIBEABIEIZ DL TRETLTULNS,

2. BIEERREROME (GGR)

The mouse endogenous retrovirus MUERVL is one of the retrotransposons present in more than 1000 copies in the genome. After
activation during the two—cell stage of early embryogenesis, it gradually decreases and is almost undetectable in the blastocyst
before implantation. It has also been reported that 0.1% of cells in the ES cell population are termed “two—cell stage like cells (2C-like
cells)” and retain their pluripotency to differentiate into extracellular tissues (Macfarlan et al., Nature 2012). Interestingly, the 2C—like
cells highly express Gag, a structural protein of MUERVL. However, how the proteins and RNAs encoded by MuERVL itself are
involved in early embryonic development and how they contribute to the acquisition of pluripotency in ES cells remain unknown. In
this study, we are trying to elucidate the role of MUERVL in early embryogenesis and totipotency control.

To clarify the role of MUERVL, we constructed an ES cell line capable of inducing expression of the 2C stage—specific transcription
factor DUX. It transitions ES cells to 2C-like cells and simultaneously induces the expression of Flag—Gag driven by MuERVL LTR.
Immunoprecipitations using anti-Flag and Gag antibodies, followed by MS analysis, identified DUX. We raised an anti—-DUX antibody
and confirmed the interaction between Gag and DUX by immunoprecipitation and western blotting. To reveal DUX control mechanism,
we establish a reporter system consisting of luciferase gene driven by MUERVL LTR. Expression of Gag inhibited the transcription
activity of DUX. This result suggested that transient expression of Gag in 2C embryo promotes the transition of transcriptome from
2C stage, and therefore early embryogenesis. We are going to examine cellular localization of DUX and Gag in 2C late—stage embryo.
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