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Abstract

MERRRENINE (CHER L izRefee(2C-Alyref, Gm21312)ICK T2 E/ v O—F Lk E AV ER
NAGRELFE(ICLIP)IC & 2 TRefeelRNALHEE TR X NVETHBD N KRiEEnk, £z,
Refeell AL TV ARNAGFIOMBENZRBRIZERIIL =, COFER. RefeeldMERVL(YN T A
REMEL ROJA4ILA)PZscand, HEHDRNA(Refee RNA)ICEELSEALTWVWE, €812, 2hs
EWRNANED XS ICHIHE DDA ERIET D=8, VenusEKX R /N U ERtERefeex XH|T
REFETEDESHRZFNAL 2. RefeeRBFERICEBENRNABEZFORNIELARILY
BMTBDENDA I, DFEV, Refeeld BENRNAICKEE TR ETEOBRLARILZREL
TVWBEZS5N%, MERVL¥®Zscand £ Refee L ARICEBEMBICHENICRRTS2CEEFTH
%, BllZscandlF B4 BIEBELETNEERFTHD < &N 5(Zang et al. NAR, 2019), RefeeldZsca
MO TREGCFORRICEENICHEZRELTVREHEFTE, TSBRI2HBAMEEHTVS,
RIZ, HEEBEFTHDAlyrefDEERE A 5. Refee N MRNAD X F )L S & 8i(m5C) & FR
BITRINENEREL Iz, ESHIBICS (T B RNABEEREX mSCEEME MY FRF—2X—ZAZHALV
TRefeefE B DEEHL RILEZFRL LY, ENEBRVERTH 21z, HORNABKHITH S XF
WNT T/ MEMBAIC DV TERRICKRETL ER, —ZBDRefeefE A ZBMIEMEABEIENT
WBAREMA BV EFDA 2 .

B#&IZ, invivolc®B (T B RefeeDHEES NV N ZRRETTHH. NTAZREINDRefeeZT7 > F
EOAFAVALERYY /Y ORI FTRRRETRE 2. COBR, /Y IR IUETERREN
LEREMBC—4MRETHELELTLES CEZRE L £, DEVRefee N 2 REMHIRIC K ABRF
THBEZRRLTHY), FXHETRefeeZBV) B< RN HHBFERMERAL T EANDEE
HAZFE N,

This project aims to elucidate a regulatory network in totipotency built by Refee (Gm21312), which
is transcribed from Murine endogenous retrovirus-L (MERVL) promoter. First, the grantee
attempted RNA immunoprecipitation (iCLIP) utilizing an anti-Refee antibody originally established
in the one's laboratory. The experiment revealed an RNA binding activity of Refee and transcripts
strongly bound with the protein; MERVL, Refee itself, and Zscan4 RNAs. The identified targets
here were all belonging to genes expressing specifically in totipotent cells. To speculate what
happens on the transcripts through the interaction, the grantee generated ES cells inducible to
express Refee fused with Venus fluorescent protein. The Refee induction led those targeted genes
upregulated in protein levels. This result indicates Refee can enhance the translation of the
selected transcripts. Also, Refee could indirectly affect downstream gene-expressions of Zscan4,
as Zscan4 is known as a transcription factor for various genes (Zang et al. NAR, 2019).

Next, the grantee examined if Refee recognizes 5-methylcytosine (m5C) modification of the
transcripts. For this, the grantee predicted m5C sites in the Refee binding region based on mRNA
modification profile in ES cell. However, the sequences hardly had m5C predicted. Instead, a
portion of the binding sites highly likely bears 6-methyladenosine (m6A) modification.

Last, the grantee conducted a knockdown of Refee in mouse zygotes to test the impact of Refee's
function in vivo. The antisense oligonucleotide knockdown disabled zygotes to differentiate further
than 2-4 cell embryonic stages. This result indicates that Refee is essential for early
embryogenesis, and hence supports the importance of this project to reveal a mechanism of
totipotency regulation.
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Totipotency regulatory network in mouse early embryos shaped by an endogenous retrovirus—related gene, Refee

1. HIREBRFROBE

MR RENIE B C/ERL 1= Refee(2C-Alyref, Gm21312)IZxf 32 E//O—FILHiAZ A LV= RNA RIEEFEGCLIP)ICK ST
Refee [& RNA L#EB T B9V OB THDHENEIIESNT=, F=. Refee IZEEAL TLVS RNA E25| DRI IERICERILI=, =
NDHER | Refee [ MERVL(R I ARTEEL RO A LR Zscand, B & D RNA(Refee RNA)[Z5ELFEA L TUL V=, 512, ThiniER
RNA MED ESIZEIHEN DD MERREE T BT=8. Venus HIL A/ VB FLE Refee ZEX| THRINF B TELES ML FIAL .
Refee FIRFFERZ(F1EM RNA BIZF DAV /INIBELARILDEMNTHIEN LMo, DFY. Refee ITHEHED RNA [THEETHE
TEZEDERLARIILEZRELTNDEZ DN S, MERVL A0 Zscand ¥ Refee LRIHRICEREMHAICEHEMNICHEIR TS 2C EEFTHS.
4512 Zscand IR B BIEFDESERF THAHIEN B(Zang et al. NAR, 2019). Refee [ Zscand D FiiEEF O KR IZEENIZE
BERIZL TV LB TE, SOHLMBITEEDH TS,

RIZ. HREEEFTHD Alyref DILEEIRE M S . Refee HY mRNA D AF LI M AER(MSC)E R T AN E LI EHRET L=, ES #ifa
128115 RNA 1BEHREE XS m5C BB F BT —2_R—XEALVT Refee ST DBHLANILEFTRLEN . ERBLIEVNVERT
Hot=. thdD RNA IEER THDAFILT T/ AEERMEANZDWTEHREFRITRET LR . — 5D Refee $ESERI X mbA EEISN T
WAATREER B L ERDH Mo T=,

B#IZ. in vivo IZE (T35 Refee DIEREA L INIMERET T B1=0 . YTORZHEIND Refee 27V F U AAYTIZ&Y /v o5 9T
BRERFTIHo Tz COFER. /vIF OV TIEMEFEEN SRR ~4 M) TEIELTLESZEEZRE LTz, DFY Refee A2
REMEEARR IC M ELRRF THAEETELTEY . AT T Refee MY B S REMHIEKEFEZBEMAI T EADETEUN IS
ni=,

2. ERAEEOPME (R

This project aims to elucidate a regulatory network in totipotency built by Refee (Gm31312), which is transcribed from Murine
endogenous retrovirus—L (MERVL) promoter. First, the grantee attempted RNA immunoprecipitation (iCLIP) utilizing an anti—Refee
antibody originally established in the one’ s laboratory. The experiment revealed an RNA binding activity of Refee and transcripts
strongly bound with the protein; MERVL, Refee itself, and Zscan4 RNAs. The identified targets here were all belonging to genes
expressing specifically in totipotent cells. To speculate what happens on the transcripts through the interaction, the grantee
generated ES cells inducible to express Refee fused with Venus fluorescent protein. The Refee induction led those targeted genes
upregulated in protein levels. This result indicates Refee can enhance the translation of the selected transcripts. Also, Refee could
indirectly affect downstream gene—expressions of Zscan4, as Zscan4 is known as a transcription factor for various genes (Zang et al.
NAR, 2019).

Next, the grantee examined if Refee recognizes 5—methylcytosine (m5C) modification of the transcripts. For this, the grantee
predicted m5C sites in the Refee binding region based on mRNA modification profile in ES cell. However, the sequences hardly had
m5C predicted. Instead, a portion of the binding sites highly likely bears 6—-methyladenosine (m6A) modification.

Last, the grantee conducted a knockdown of Refee in mouse zygotes to test the impact of Refee’ s function in vivo. The antisense
oligonucleotide knockdown disabled zygotes to differentiate further than 2—4 cell embryonic stages. This result indicates that Refee is
essential for early embryogenesis, and hence supports the importance of this project to reveal a mechanism of totipotency regulation.
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