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FTO Demethylates Cycl/in D7 mRNA and Controls Cell-Cycle Progression
(FTO IZ&BH A2 D1 mRNA D N6 AFIT7 T/ &AM L= B0 51E )
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Abstract of the Thesis

Background and Purpose: N°-methyladenosine (m°®A) modification is the most abundant
modification in messenger RNA (mRNA). m°A modification regulates the stability, localization,
and translational efficiency of mRNA, which contributes to a diverse physiological and pathological
processes. Recently, aberrant m®A modification has been implicated in cell proliferation, but the
molecular mechanism has been largely unknown. In this study, we investigated the role of m°A in

cell growth.

Methods: Fat mass and obesity-associated gene (FTO), a m°A demethylase, was silenced by siRNA.
Total RNA was subjected to RNA-seq to analyze the landscape of transcriptome. To analyze m°A
sites in mRNA, mRNA was purified from total RNA, followed by m®A immunoprecipitation and
RNA-seq (MeRIP-seq). .In addition, m°®A modification level was examined in cell cycle-dependent

manner and the correlation with FTO was investigated.

Results: RNA-seq showed that FTO-deficiency suppressed expression of cyclin D1. MeRIP-seq
showed the presence of m°A modification in cyclin D1 mRNA, and m°A induced degradation of
cyclin DI mRNA. During cell cycle progression, m°A modification level of cyclin D1 was

differentially regulated by FTO, whose subcellular localization changed through cell cycle.

Conclusions: Our study suggests that m®A modification of cyclin DI mRNA regulated by FTO
controls the stability of cyclin DI mRNA and regulates its expression, which contributes to the

progression of cell cycle.
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[ BB | N-AFINTT /2 (LT mfA) [FAvE2P+—RNA (LIF mRNA) OREEREHOFTED
EELREBHTHY, RATSA 7P mRNA DREN., ¥ NI EHREFHH T ETY—-HTF« T2V
ALDREPHRRESMBEDEBRFARICEVTEELEREZE-> TS, AF, EOHMAEIERES m°A D
BILEMAMEZIN TSN, HFHEASTFANZXAFBELNITE>TIVELN, AHRETIE. mA OftAFIL
{EBERD—DT#H S fat mass and obesity-associated gene (LIF FTO) ICEB L. FIO [C&L D m°A BHOEEL
LUNCHIRIBIE ICE ST 50 FHBIC DWW TR LE,

[F&E ] OEEOHBZERWNTFTOD/ vy 48D ERIZ/ v o790 ML A MIIEIEREDIEEITo 7.
/o5 ARG RNA 2 U GEEMICHITDFTO /v o 50 DEEE RNA > — O T ATHE
Bl £ /v o8O kD5 mRNA ZHE L m*A 2RO TRELE LY FIL%E RNA & —
O T A THERL T % MeRIP-seq Z1TL\, BIEEICHEEZS X3 BLTEREL LA, S SICHBEARBICEITS
mAEERL NILETEEL =, -

[#R ] FTO (ZHARREHRE ICEEH S Y4 £ 1 > D1 mRNA @ m°A B L X)L ZHIEHT 52 EAHBAL .
FIOD/ w50 C&UY AU DI O meAERLANILHEINL. 342U Dl O mRNA SR E
Eh, Y420 Dl OREBETESUICHIREEEMSMET LE, £/, Y142 U 2 DI O meA BE# LN
DR EHICE > TEE L.

[ 8 ] HRABCE T34 2 ) DI DRERBIEIIEFF Y - 7AFTYV—LZDY X E L X)L TH
HENDZEIZLUBIMNSBEOMICHE > TWED, SEDERNPSE5(CERIO mRNA LA THHEHENT
WBZENaMY, LUBELMEAROETRSGICEELTWADTIEAWMAEEZEZISNS,

[ ] FTOICLBY A2 DI O meAER L ~NJILOFIESHREROETZHRETSL0D, mAD
MEREBNERERKLE.



