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The action mechanism of eukaryotic 5-methylcytosine (M5C) RNA methyltransferase
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[ Abstract] 5-methylcytosine (m5C) is a rich ribonucleic acid (RNA) modification, which exists in a
variety of RNA, including cytoplasmic and mitochondrial ribosomal RNA(RRNAs) and transfer RNA(tRNAs), as
well as messenger RNA(MRNA), enhancer RNA(Ernas) and some non-coding RNAs. In eukaryotes, C5
methylation of RNA cytosine is catalyzed by enzymes in the NOL1/NOP2/SUN domain (NSUN) family and DNA
methyltransferase homologous DNMT?2. In recent years, substrate RNA and modified target nucleotides catalyzed
by methyltransferases have been identified, and structural and biochemical analyses have laid the foundation for
the study of how these enzymes achieve target specificity. The functional characteristics of these enzymes and
their mediated modifications reveal their important roles in different aspects of mitochondrial and nuclear gene
expression. Importantly, these findings enable us to better understand the molecular basis of some diseases caused
by mutations in the genes that encode M5C methyltransferase or by changes in the expression levels of these
enzymes.

[ Keywords] RNA methyltransferase; RNA modification; Apparent transcriptome; 5-methylcytosine;
Transfer RNA (tRNA); Messenger RNA (mRNA)
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5- F 3 i s g (SmC) S A AT A G- A
BENE(ShmC) 5-FEEUmENE (5£C) Al 5-FR I s g
(5caC) i FEREM T, AT L & Fh A F
Bz R ) WA (2] SR, 5-FF 2R i i g
(mSC)WAEET AR RNA 1, & O o R R R ik
WEZ MM EZERFTET, G5 RNA fiit. 26
RS, FHEEA RNA F2E M. HATHEFZ m5C 1
775, PR EREER T . L mSC A G i%
UUUE(CLIP). Aza-IP MIFZEAL ICLIP(MICLIP), f#f
3 mSC 183 PR 4 RN S5 41 A B A 7 B 006 R i
PIERL. fERXFRLRAY, AT T HATCT AE
RNA m5C BAHRIALH], A2 m5C R T
YEFIMLE . 40 Th Re S HAE AL s iz, DLAX
S R Sfe o Ko 2 0 R A PRS2 o

1 EZ m5CRNA HEZBE K E A&

LA RNA H1) m5C & B NOL1/NOP2/SUN &
FS(NSUN) & I SRR 52 5IN, 25N
ZFENSUN ZJEH T 7 /N R (NSUNT-7)[3]1BA A DNA
H L FEFE B (DNMT) 1 [F)J54 DNMT2. NSUNI
NSUN2 Fl NSUNS 7EFAZ AW 82 R 5T 1) (TE %
B, )64 8 Nop2. Trm4 Hl Reml), 14
1) NSUN & FAAE T A5 HAZ A+ . NSUN &
2 S-RtF AT FR(SAM)IK Hi: H S A i lifg, I
BT ZERRFAIE & RNA AT (RRM)FIZE Y4 SAM
4 B A 711 Rossman 7T & EAZ O o HLHI] L, NSUN
B H RS AL S ML ez iR,
DNMT2 5[] A2 45 A 5 — 3 MR AL R e 2R 1Y)
DNA R[4, 5] TEXFALEIF, AR
(PR R FD RNA H [ s i 2 (] A7 A 1]
s, DABBOE SR LT S IE 3R, fi C5 % SAM (1) /Y
FoR Bt .

NSUN FIEF AL TR EEREF VI H i
IR RNA[ATH H b Bz ng (15 6 #E17 55k 20t
TEFTA 7 AN A2 NSUN A8 ikt (AR IR 2
RTEE B RIR. (EHF IV, SRR 34 B
RN OR A A R M B 1) S B it S o PE N MR A
Fl I O N ER N3 R BT B R . SR
&, IR R B SAM Al B (1) H
S, DT TR B R R AN AR i S- TR [ 7R 2 B R
(SAH). 4 T FERGX— B, 4 456 1 H 4k RNA
D5 250 DA il R R R . IX — R FE R A T

NSUN £ HEF IV FREE BRI . X Fpf
IR RR AT T3 70 DR ~F B 2 BR 55714, AR R+ 1)
B, FFEERBUR N . X T NSUN1 2 Nop2
EERERIJRY), OB RRFZILMEF VI
T R 2 T RE[6] L 75 (1) k4L, X NOP2
DLz N\ NSUN2 F1 NSUN3 (B 78 32 01 , 2 it = BR A
Y IV PRAAHNE R LA, FEREmT
Yr8E[7-9]. 5 NSUN & HAHE, DNMT S H 5
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¥ IV i R B E oA RIAE R 6 AbBLd . JE
FF VI R ST (4 2B (E NSUN 3L FF TV il
RAGRRIVEN, @i N3[10189 5 ALk L ph s
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FA, S-EMREENELE RIIEIR, T EUZ AN 8]
FaE LM A Bk

2 m5C RNA FREZZEIMETHEE R HYFE
A=Y: bl i

2.1 NSUNI #= NSUNS 154 ¢m el Ji #Z 424k RNA

(rRNA )

UL AW M T A2 B A 2 — P R B AR R A% R
SEY), mIUFZE AR RNA (rRNAs)FIKZ) 80 Ff
R E A H K, b & E = E R, 18
rRNAs G R, rRNA &Kk 4 K E R E 1B,
Hop R ZH02 thi/MZA~ RNPs (SnoRNPs) 5| A ) 2°
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B RO A KB IR LSU R RIRR S HE[15], X3
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NSUNG6 #= DNMT2 1E4t F AL

% RNA (IRNA) 2 &1 12 20 RNA.
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EIR (RNA B R AEAE (RNA AR R A A
FIF B, (H K Z 40 (RNA BIEEEEZ NN, XK
K 22 BB R A AE (RNA AWK AR I AR B .
5UbA —3, NSUN2 FEEM T4z, 4+ A
NSUN2 /5] tRNALeu (CAA) C34 [ R4k E
W RAETESH NS FI (RNA Rk R[21]. EHE
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