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Abstract

NOARRETH. DLLEMZHRAS 2HMBBRSENICMERVLE FIFh 2 HILBELIBRIC
BELELNODALABROL SO ARV HFRRETD, £lhoo YVAESHEZEELCS
WTH 1% DEETMERVLZRE T3 2 iR/ HEL, CoMlyregErzE el
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MCEETZONCO2VTREDA>TVEY, 7/ ARICHFIE—HFETSMERVLO 2 #Hf2H
RICH TR —BREREARK, REEEFTOOOIFOVEFVJ2N L EBEND DHHAN
BEGTRAZEHZEFRITDEEASND, TITEAMAETR., YIA 2 MBHAKRMERICEWVNT
BAIZEEXBMERVLRNASY, ¥/ ABRBEOELENL T 2 MIBBEARSENECZTFOR
BEHETIHESH EBRIEL =, Chromatin Isolation by RNA Purification (ChIRP)

EZAWVWT, MERVLRNAAED KRS BT/ LEBICRENLT 2 ARBNLER, MERVLI— RE
BOOOIFUFrERENL, O &, FEMERVL RNANEEZER A ICRABITE T,
EEREFICBEEND L ERKR TS, £, MERVLO— REFSHUAO IO F 2 BUEEHE
EETNTH'Y ., MERVL RNAA K non-coding

RNAELT RS VAICBEDY / LAEEICERATE ENTKBE N, S$ERIEMERVL
RNACHEEATZ RV /NVEZREL. MERVLRNAN VOXFUUEFU TN LET )
LBEHHI_EETZILESHEHSHICT D, £z, EAMERVL

RNADBEEZBASHIC TR EHICT U FEVAFVIZAVE/ Y VR D %172 2o MERVLR
NAZBHETRTOFEVAA VI ZEBAERL . YVAESHREZBRNICBATSZET, M
ERVLRBRZMETED L 2HAN O, BEREZSEBROFER., MERVLE /Y IR L IZESH
ATk, 2MRBERERS SESHRNDEGBRARELRD I EMDI D1,

In mouse embryogenesis, a retrotransposon derived from a retrovirus infected during mammalian
evolution, called MERVL, is expressed specifically in 2-cell stage embryos. In addition, 2-cell stage-
like cells expressing MERVL appear in about 1% of mouse ES cell cultures, which indicates that
these cells are totipotent. However, it is not known how MERVL is involved in the regulation of
totipotency during development and in 2 cell-like cells. Transient expression of thousands of copies
of MERVL in the genome in 2-cell stage embryos may result in comprehensive and coordinated
gene expression changes via chromatin remodeling in a wide range of regions. In this study, we
tested whether nuclear-resident MERVL RNA regulates the expression of 2 cell-like cell-specific
genes through changes in genomic higher-order structure in mouse 2 cell-like cells. We used the
Chromatin Isolation by RNA Purification (ChIRP) method to determine which genomic regions
MERVL RNA localizes to and identified chromatin in the MERVL coding region. The chromatin of
the MERVL encoded region was isolated, suggesting that the nascent MERVL RNA is not rapidly
translocated out of the nucleus after transcription, but is retained in the transcribed region. In
addition, several chromatin sites other than the MERVL coding region were also identified,
suggesting that MERVL RNA acts on specific genomic regions in trans as nuclear non-coding
RNA. In the future, we will identify proteins that interact with MERVL RNA to clarify whether
MERVL RNA is involved in the regulation of genome structure through chromatin remodeling. To
elucidate the function of MERVL RNA in the nucleus, we performed knockdown experiments using
antisense oligos and confirmed that MERVL expression can be suppressed by introducing several
antisense oligos targeting MERVL RNA into mouse ES cells and fertilized eggs. The results of
knockdown experiments showed that the transition from 2 cell-like cells to ES cells was impaired in
MERVL knockdown ES cells.
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The mechanistic relationship between MERVL retrotransposons and higher—order genome structure in mouse 2C-like cells

1. BIEERREREOMUE

THRERE T, DELEeM£EE 2 22 AR 2 HIZ MERVL EFEIEN A FLEEELBRRICRELILMYMIILRBEEDL
FORSURRY UMNEE TS, £-. YURES MEEESICE N TIN1%DOES T MERVL #HIRIT 22 BHH#MENERL. 20
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2. MIREBRRAEEOBE FER)

In mouse embryogenesis, a retrotransposon derived from a retrovirus infected during mammalian evolution, called MERVL, is
expressed specifically in 2—cell stage embryos. In addition, 2—cell stage—like cells expressing MERVL appear in about 1% of mouse ES
cell cultures, which indicates that these cells are totipotent. However, it is not known how MERVL is involved in the regulation of
totipotency during development and in 2 cell-like cells. Transient expression of thousands of copies of MERVL in the genome in 2—cell
stage embryos may result in comprehensive and coordinated gene expression changes via chromatin remodeling in a wide range of
regions. In this study, we tested whether nuclear-resident MERVL RNA regulates the expression of 2 cell-like cell-specific genes
through changes in genomic higher—order structure in mouse 2 cell-like cells. We used the Chromatin Isolation by RNA Purification
(ChIRP) method to determine which genomic regions MERVL RNA localizes to and identified chromatin in the MERVL coding region.
The chromatin of the MERVL encoded region was isolated, suggesting that the nascent MERVL RNA is not rapidly translocated out of
the nucleus after transcription, but is retained in the transcribed region. In addition, several chromatin sites other than the MERVL
coding region were also identified, suggesting that MERVL RNA acts on specific genomic regions in trans as nuclear non—coding RNA.
In the future, we will identify proteins that interact with MERVL RNA to clarify whether MERVL RNA is involved in the regulation of
genome structure through chromatin remodeling. To elucidate the function of MERVL RNA in the nucleus, we performed knockdown
experiments using antisense oligos and confirmed that MERVL expression can be suppressed by introducing several antisense oligos
targeting MERVL RNA into mouse ES cells and fertilized eggs. The results of knockdown experiments showed that the transition from
2 cell-like cells to ES cells was impaired in MERVL knockdown ES cells.
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