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The roles of m°A in cancer biology and its targeted therapy
PENG Yan-xi, DU Jun, WANG Hong-sheng"
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Abstract: N6-methyladenosine (m°A) modification is one of the most common modifications of eukaryotic
mRNA, and has become a hotspot in the field of life sciences in recent years. m°A modification is dynamically
reversible in mammalian cells and regulated by m°A methyltransferase (writers), demethylase (erasers), and
"reader" proteins. m°A can regulate various biological processes of mRNA such as RNA splicing, nuclear export,
protein translation and degradation. Recent studies indicated that m°A is important for the initiation and develop-
ment of cancer. The present review summarized biological functions of m°A on mRNA and discussed its roles in
cell proliferation, migration, invasion, cell mentalism, and angiogenesis. Further, the m°A can regulate the develop-
ment of various cancers including acute myelocytic leukemia (AML), breast, liver and colorectal cancer. Nowa-
days, the inhibitors of m°A related enzymes including fat-mass and obesity-associated protein and AIkB homolog 5
are being developed. We further discussed the potential values of m°A and its related targets on cancer therapy and
treatment.
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1974 414 X KBS 18 RNA (mRNA) £ 7E N6- H 35 fig
¥ (N6-methyladenosine, m°A)!Y, h#h mRNA IS A7 TE
N7-H 3 &4 (7-methylguanosine, m’G) 1 N6-2-%(-
FH L IR 1F (N6-2-O-dimethyladenosine, m*Am) &5 % f
HEABMP. m°A & K2 EAZAEY) mRNA =2
i e A 2B AR, BT I R BR ], 9T mRNA &
TIAE F R ShRe it R st e 228 . 2011 4F, Z 08 K2
AT NN 42 S = AR GE T AR — A mRNA 25 H AL T
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Jii A1 BE PE AH 2¢ 2K 1 (fat-mass and obesity-associated
protein, FTO), L 7] 4§ 73 MK mRNA L [ mA #: 46N
A, W mRNA b FIEA R U2 3) 2 a 00d 18, T4
TF RNA R AL 27/ R W S5 21 27 AT 78 7 o

ARG LR ), 38 4% 45 SN DNA %38 45 RNA,
MRNAALI#25 B R, AT 76 S (5 B B H AR
M1 T RNA (IAEY) 2247 N B s BT U N B
L PR AR 2 D IR, FLRAE AL 4632 %0E . 1F 9 mRNA
EFERE B, moA AR T R M E ALY
W . Dominissini 253 i meA Wl ¥ (m°A sequencing,
m°A-seq) K I A mRNA AT 12 000 4> moA &1
i, H B T & RS R AN T W, 5
HABAL S 73 AR AEN BR8] BE AR 57 o B, Meyer
LN 3o FPRE K RNA 4 2 00 S B2l (methylated
RNA immunoprecipitation sequencing, MeRIP-seq) &K I
7 676 NI FL A K (1) mRNA _E A7 7E moA &1, 32 2
I3 A T2 b B - Bt A A 3'-4EEH 1 X (3'-untranslated
region, 3'UTR). H1 T RNA 7 % [K ik b iy oo/ H
R R 22 1R UE 35 SC R RNA A9 27 75 i 8 v R 35 96
BThEET . ARSCLEER T moA Y # mRNA A 47
N, BT 9 LA e 24 0 R R L e AR I A
G LE W AT b AR D, A L AE ot I
S5 22 TR o RO T KL, PR R L PR A8 6 T
SR, FEVEA FLAE iR G T B AR AT AT
1 m°A7E mRNAIFFEMERREYFEX
1.1 m°A RHEXEE

55 DNA FI4L & 1 H AL AH 2L, RNA m°A T2
A i & — A B 25 AT 30 F¢) 300 2o R, 3 B ey

B A (writers). 25 F B {6 B (erasers) IR 7] & A
(readers) AT A #5081, Hrf mOA FFELHE 2 g 4 FY L 56 7%
R A1~ 3/14 (methyltransferase like 3/14, METTL3/14)
FN/8% Wilm' 18 1 #5988 [ (Wilm's tumor 1-associated
protein, WTAP)PIH1 2 F B AL i FTOMAN AIKB [F] 54 5
(AIkB homolog 5, ALKBHS) ! 43 5| 41 5% 41 il 1% W
mRNA [ FFEAL J 2 AL, TR a0 Y TS521-B [H
JEME (YT521-B homology, YTH) K% 1 YTHDF1~3
A% % 51 YTHDC1~2 . 53 B % A% W5 % 5 1 (heteroge-
neous nuclear ribonucleoprotein, hnRNPs) % JUI| 1] 15 5]
mRNA ] m°A MM 4% mRNA Y2247 4 (B 1),
meA 3 AL B 2 R F A2 0 < 5 N RNA AT
/5 RNA A& i 72, i1 METTL3 METTL14 1
WTAP &AL . 22 H o TEREEREEE 5K
H]72& M\ HeLa 2 Jfd % £ B4 23 89 Sk g2, g
METTL3 & % & & ¥ 1) fiE 1k #% -0 B, METTL14 &
METTL3 [ 4544 SCHF AR, P93 AT B 10 LR ReAe e 1)
HEYN, @K METTL3 & METTL14 ¥ 7] 5 841 i
P mRNA )54 moA P T, P 0 AR i —
b 5 #E$8 CCCH 3 & [ 13 (zinc finger CCCH domain-
containing protein 13, Zc3h13), WTAP, Virilizer. Hakai
J RNA 54378 1 15 (RNA binding motif protein 15,
RBM15) %58 i H B 5 R il 52 5 A4RU415], WTAP ¢ 4]
Bl %55 Jy METTL3 [R5 85 (1 I 145 52 309, 5 200t 51
R I WTAP Sl = R 55 1 40 3640 3, AR SR B
LAk 36 ), {fH WTAP 7] 5 METTL3/METTL14 £ &
Mgt & A EAE A, TE40 M P S5 A% B 2 (1 METTL3-
METTL14 57 = Rk 3L f7, L F 25 meA 18 i i
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Figure 1 The m°A modification, related proteins and biological functions. m®*A modification is dynamically reversible in mammalian cells

and regulated by m°A methyltransferase (writers), demethylase (erasers), and "reader" proteins. m°A can regulate various biological processes

of mRNA such as RNA splicing, nuclear export, protein translation and degradation



EA e A
EAES i

mOA FE SR TR A 22 AT 9 b AR T B L V6 T S - 1773

U7, K WTAP 7] {2 2 PR AR 4 i mOA 7K -7, Hoa]
fit 5 WTAP & 148 % METTL3/METTL14 & &4 4E H
T H¥# mRNA [ Zh A <0,

mA AL = B A FTO (1 F8 ALKBH9)W
A1 ALKBHS! 1 3 3514 Fell o~ 1 — i A5 14 X
A AIKB WE K % %R, B Fell F a-Fi 1% — 8 4K 6t
. FTO fig /e i i 42 PR 2 OCHRA 7T (genome-wide
association study, GWAS) 75 #1 % 52 1| (11 5 I it AH 5¢ 1)
FEDRUST, 2011 4 2 naf K22 ) 2 R H S R L FTO
JE RNA [ m°A 2 W EAGER, HHT 3 7 meA W78 #4811
FFHe. 20174, FEZS /R K% Samie Jaffrey 235 5@ 41019
38 FTO i i 1 % mRNA B m°Am 7K, 521 mRNA
f R e PE AT B0 . mOA F mSAm W5 45 4 41 3 2
8L, 25 AN AE T 4208 2'-0 b H R 8 1. 2018 4K, {
J IR LAY FTO /5 10 RNA 2 6L AT T
S AT AT, R IL4E B AZ 1) FTO 41 3 meA 1) 25 T 4k
1k, 405 A FTO A 5% mSAm Al mSA 125 Hi 34k, H
FTO W] DL 45 & 315 /K RNA (transfer RNA, tRNA) & #%
tRNA ) N1-F 3 24 (N 1-methyladenosine, m'A) 2
FBEACRGAE T, JEdtE— P 2 L ) BB A . 2019
4, Samie Jaffrey Z#7 R A APk B FTO A AE H +#%
P/INRNA (small nuclear RNA, snRNA) [ m°Am &1 f:
0 mRNA [ A28 5782 . ALKBHS 5€ A7 T 40 A%, Ut
BR Bl 8 ALKBHS 3 0] S8 44 g 1 meA (17K 710,
m°A BB RARES WO T FH 5L 3 #e i A 25 R AL I
Z A ThEeAH AR .

m®A U & [ A] 3 S meA B IR AAB I 5 2
M 3% mRNA [ 4EP) 2447 8 L Thee, EEAHE YTH XK
R AR RNA 45 A H . B RNA S5 & 451038
MY TH 45 #6330 28 T 7 35 — AN 0 B3 TR ) ) “ ) 13
#3722 YTH (YT521-B Al 14) 2% 2 [ YTHDF1~3
A% R 2 YTHDC1~2 A B4 5 4 m°A ff] RNA 45
Ao MRS RZFEAEKRE T2 mRNA 4 & & H
(insulin-like growth factor 2 mRNA-binding proteins,
IGF2BPs) 7] i 7l 3 4 7 %1 GG(mCA)C M 1 % [
mRNA % R, 760 7L 3 ¥ 40 e b K 5 mOA %
X[ 8 B A 7% RNA 454 2 1 (HuR) #ThnRNP %551,
1.2 m°A T mRNA BEZF1T R K AT gL

IR 7E R, mOA B 15 LT 2 5
¥ mRNA AEY) AT NI Ak 2, B mRNA BT 5] M
4 M K% 1) 200 B 5 B i R R AR B R L B AR D
A, meA 7E K 85 9E 40 15 RNA (long non-coding RNA,
IncRNA) F17#/N RNA (microRNA, miRNA) 4= i Az
T ReSE )7 T B R ¥ 7 A Y,
1.2.1 m°A %0 mRNA ST ) R AR AT /4 mRNA

(precursor mRNA, pre-mRNA) 2| % # mRNA f L 72
3 TFEBLR: 5-niE 3-2 R IR AL A BT £ .
Pre-mRNA BY 4% 2 J& K R I8 B 2 #, W RN & 111
Fi B V) B R0 A S (0 R 4, T B 0 R R PR I 2 R
PERS, mOA BB NA  — PR BT R R T R, B
Jt K UL E AE pre-mRNA H L 7E B 24 mRNA 5 5=
e HYF 2 meA A AR TN E T8, FTO bk
AJ . 3 U Y pre-mRNA BY )i A5 o [ b 2 7 Bk iR = A
I B 3 AR oAb TR AAR, B IR R R AL R T 16
(methyltransferase like 16, METTL16) & IIT # % 72 N
RNA AL, Ha] B 2L 46 mRNA F 3'UTR A1 U6 )
43A MM H 5 mRNA 5'8UIA7 550454 I 5 ) FL 5y
PIBo, YTHDC1 A 5 85 §) R 7 & &% 22 & R AR 2R
I 85 $2 K] 7 3 (serine and arginine rich splicing factor 3,
SRSF3) 45 4 I it 3 pre-mRNA [f] % %% mRNA ff) 57
PJBY, hnRNPC & hnRNPG H] il mRNA m°A Jf it 5
pre-mRNA JII Tl mRNA f #4052,

122 m°A /5 mRNA M 40 B #% [=) 40 A J&R A9 36
mRNA 4 H A F A0 M A% P 2 SR T 5 4 B ot Y
Fk 1) T FERY, AT B R B R R A . B A
W], mRNA (¥ m°A AJ {2 mRNA [{)#%%i tH, METTL3
7k 2% AT H ] mRNA A% S 1549, 240 il ) ALKBHS [
BB AT N s H A RNA M 28 A% 7] 4 Jf 5 i) 4% 30l
YTHDC1 A 5] m°A H £ mRNA Ff {2 i 3 5 ¥ iz
i A %% SRSF3 K % RNA % Hi [ 7 1 (nuclear RNA
export factor 1, NXF1) [ 45 & M A2 3t 4% i Hi 351,
123 m°A AT mRNA B&F mtA a2 Fiol
HE R R, FEAHE: © HAEEN S mRNA #
#: YTHDF 1 i 5d 454 meA 217 ) mRNA J# 40 55 50 2
H A T 3 (eukaryotic initiation factor 3, eIF3) &
B % k2 4f K 7 4A3 (eukaryotic initiation factor 4A3,
elF4A3), 1.2 5 =i I8 1 (Cap) 4 #80RH 3 1 R, {2tk
m°A H 5L mRNA [ #8 %8, 1 YTHDF3 "] it 5
YTHDF1 [ eIF4A3 25 & {2 3 ] Pk 4515, R & H
IGF2BP1/2/3 AJ i 1d #2 i= mRNA f) e e 14 2 B P 2%
M2 HE mRNA #3523 @ METTL3 fJ i i 5 %0 4
gh AR PR UG 5 A W A 2 M A e 2 R 3R R
HE KR F-52 44 (epidermal growth factor receptor, EGFR).
BSOS ) 5 PDZ 45 & 5 T (transcriptional coacti-
vator wit PDZ-binding motif, TAZ) %5 i &1 1% I+ 12 128
T R BT, g — B SR B, METTL3 & il @i 5
eIF3h {45 & 2 2 mRNA FH %3 (loop) AT i L K44
PEIFIH (ribosome recycling) K BHIEIELS; B) A if
FZH BT T T R B, AE R e B i R OGS R
Snail mRNA f¥] % % J7 %] (coding sequence, CDS) [X ifij
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4F 3'UTR X ] m°A & 11, 7] {2 2F H mRNA 1) f 3 4E
i, HAT BEML I A2 8 3 YTHDF1 5 B A% & 7 2
(eukaryotic elongation factor 2, eEF-2) I 3L 45 AL ik £
SRAZ AR SK G TR0 8 T 3 S o P 1 Y
1.2.4 m°AiFIE mRNA BIPERE  m°A 5 mRNA f2 e
FRARA <. H AT 7R 8, YTHDF2 7] 45 4 mCA i
T HERH E 5 1 mRNA 3 i P-body 25 ¥ 20k AT [ AR 122,
M METTL3/METTL 14 7] 4 jji 3 ¥ JE [X] mRNA )%
KO, BT FE R P, IGF2BP 2 41 5 (1 mOA 7E Tk
mRNA (1752 € 1 77 T B A SR D) 8, 2309 IGF2BP
A fE 5 mRNA F& € B A W ELAV #£ 5 4 1 (ELAVLI).
JE 5 25 A 3 (matrin 3, MATR3). i85 £ 8 (A) & &
11 [cytoplasmic poly(A)-binding protein 1, PABPC1] ff]
gh A T 2 2 AR mRNA RIS 1230
1.2.5 mlASTIESRISRNA BRI R R INEERD  FRmRNA
Ab, AEgm i RNA 1152 mCA 145 . IncRNA FIl miRNA &
PIRZEAESRAS RNA. mCA 454 25 1 hnRNPA2B1 1] 54
2% miRNA (pri-miRNA) 8 V) & &%) DGCRS & [ #H H.
VE e 3 miRNA B, METTL3 A # il pri-miRNAs
) mSA &4, 34 5% DGCRS X pri-miRNAs f] 11 51 Az 57
I, M2 3 miRNAs A= 4, [A]1}, hnRNPC PL“m°A
FF &7 4% 19 77 454 IncRNA MALATI () 2577-m°A
e, AT R 2 MALAT ) Dy g, {72 2k 6 20 it 33 5 A
1RZMIE MO, AU 41T IR 7T 2R B, mOA &1
IncRNA RP11 (RP11-138J23.1) Al il it 5 #% 4 RNA 45
4 % 1 hnRNPA2B1 45 & M FEAK 41 1 4% E 845 6 8
F8E M 1 (zinc finger E-box-binding protein 1, ZEB1) &
FIRE MR, Bhah, mOA B TT DA AR RNA (47 8 Al 45
1 Je Fo 5 RNA 25 & 5 H I 45 A0 52 0 (RNA XF
mRNA %15 [1) 3% 9 P4 F L T 38 23R 144 & miRNA 5 4
B mRNA L 25 A AT R FEVE F

gk BT iR, mSA 7E H B AL B 101 R 4 E Ax
mRNA HE 17 mCA A&, 83 A [R] (193908 5 8 1 R AH L
43 T LR 1 72 mRNA 0T A% it B0 18 A % fi 25
HEEFAT N, 85 KR 2 A AE F ik meA 21X
— I FRARAS A T, AT AL 2 I8 mOA B B A
5 mRNA 17 A FIAEF, 8 15 2 1 P 208 73 moA 2
WABTE A B FE R HE T EHERIER .
2 meATEREREFIT AP RER RALE

b8 T T8 RN, 1T R B mOA B I TE N S5
WHE AR P& R H &AL DR R
1) B SR e S5 22 0 B U AE DR 1Y, iR A ff B A R
B A 2R IE, RN A B RAERE S K
55 AN BUR HEPUAE B AT T I 7 OB ) B i e
Fp 2 10 15 AR L R A | g 1k 3 i ik e

IR IR 280 A M A R o R R AR AR AR E A=)
SEPL RIS, R OK [ E mOA TE Bl R B AR AT N
R B AT BE LA R F AR )
2.1 m°ASHE R BFEEL (epithelial-mesenchymal
transition, EMT) K124

EMT & M8 40 (= 22 e B M i P IR —, 4R
) R A2 8 AR B FEAG O0 T, LA AR b Bz 48 i
5] 5 A 41 A 5 AL O B R 0, L T SRR 2 b Al R
B9y T 40 B-45 5 F (E-Cad) % 2K F0[0] 53 40 B4 PE G
WIE R (Vim) B3RS, AT A5 i J68 248 A 455 i 248 A 1)
FH b, I T N E A H A0 5 BAR 22 5% e v,
A WL R B HI METTL3 3234 7] B4 E-Cad 214 H-
BE 5] 5T b3 25 W Vim 85 1 2 0% T 2 40 i EMTH),
Snail # A9 & EMT i 2 v i S P R 12—, HE
15 E-Cad 3£ [ J3 2 7 I B-box (5-CAGGTG-3") {E il &
P S PR G B L 5%, AT S 3 EMT i F2 681,

AR T AR AT R B, AE i R 4 e EMT i 2
H1, mRNAs ) meA (B 13G I,  H 545 2 METTL3 1)
Sl SR A5 1 mOA ZKST T U, R0 1 e A 7 A AR R AR Y
B R 22 F EMT i 2. mCA-seq Fl1 1)y 5 52 45 3% B,
EMT [ 56 8 %% 5% [N -7 Snail (1) 3% 14 52 m°A ¥ ¥, Hid
X Snail B8 1 # METTL3 H 2k T 8010 41 s EMT #)
Hlo HE—BHF S LW, Snail mMRNA [ CDS X i 4E 3'UTR
X 1 meA &AM, AT 42 32 mRNA #5281, 3 AT fE
MU @ i YTHDF1 5 eBF-2 (3L 45 & (2 it 2 R iz b
AT IR EAE B[R, 38K I meA F 340 ] §: 3K
IncRNA RP11 & F i A AR 128 40 M ¥ 3 4% 4= 28 Al
EMT KA1,

DA b 45 AR 7R, mOA XT840 i EMT K= 285 %
A EEMAER, FA LS A it — P BT .
22 m'A 5T

TE MR (PRI I FE 2= 25 SO iR T A
AR EARPIMER o T 25 220 il ok ST 14 B 988 v 7 R 1)
F R ZR, B S g it 245 ) L 1) % 30 e T 9 xSt Atk e
YR YT A B . T T AR B, mOA TE iR
iy 245 v R 45 A AR, A RO MR I 2598 9T T
0 5. meA BT 55 FZD10 i Wnt/B-catenin iE #,
it 3t BRAC = 1fif ff U 5L I B2 %% (epithelial ovarian
cancers, EOC) 41 it (1Y) PARP #1#1] 1 fif 25141, mCA H J&
Ak METTL3 {2 i3k fig i I 240 M 10 A0 97 R80T it 2,
I METTL3 1] ¥ 2 14 0 Jik Ji Jess 248 B o i e 254 5- R
BEIE (5-fluorouracil, 5-FU). 41 (cis-platinum, CDDP)
K JEOTT UMDY, FTO 76 5 #1140 il (cervical
squamous cell carcinoma, CSCC) ZH 21 A ik, HnJ
JB 3T B % B-catenin [ mOA M AT AR H R0k R A
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CSCC YN I AL yT BURMESY, @ik YTHDF1 Al 4111 45
L P e 200 G D 3 5 5 3 5 AT 25 0 5-FU A I
1) U, [AIIF MYC (myelocytomatosis oncogene)
[ 1 23 AT {2 34F YTHDF 1 [ 38 75 At {2 3 CRC 5% 44
i&%[sz]o

fR T 41 B (cancer stem cells, CSCs) I8 ¥ & 1 71
TEITR 25 P 0 S N R, T 7T R B mOA M A X i R
REZH 983 20 il (GCSs) 119 B 58 Ao kA4 LA
HEAERE, EM2 TR T4 AR (glioma stem-
like cells, GSCs) 1, METTL3 & 1A I £ SOX2 (sex
determining region Y box 2, SOX2) mRNA 3'UTR ) m°A
B Ak AT e R e MR A 2R IA, M B L T A
B 42 = DNA S 5 3R,
2.3 mA 5pagEE X

AR, IR AR R 2 B ST AL 1N
i3 41 B 6 A 25, Warburg 2808 5 B4 A2 B R340 it B
TE S8 HE R 78 70 19 4% A1 1 32 2 DUOBE % A SR X g B2 054
FTO i 7 /2 38 i GWAS 75 #7145 58 1 5 L JEAH 55 1)
FEDRUS, LE/NRE SO AL R, FTO BRI T 5 35088 i 21
ZURNAA B8 1) S5 2 B AR, UML) % 30 o Y 5 e £ VH FE %
AR IEALIS, EAR, FTO A5 mOA 25 H 34k 25
5 16 107 18 75 B 7 RUNX T A B 432080 78 7L I 9o 400 it
MDA-MB-231 1, L [a) 41 il FTO 7] F#AIC 7L BR F1 ATP (1)
A2 R, o P TR R R S O W O s, R S B
AKT %3, o 221K FTO I o] {2 12F i 8 4 Ae b 152 Ak e
Je PI3K/AKT i 4% (35467, 4R 10, H AT 9% T moA HAh
FH K S 9T 200 B W ) S i e 2 D
24 mASMEERK

I A S 527N, meA TR 4% mRNA 7 IfiL 8 A Bl R R
PEEBAEM . FTO 18328 (106 L3040 Ik Ak 200 L
2 i 2 s 95, 38 0 % v /N BRLC JIE Y FTO B 298 AT
I SR AL 5] RS 1K) mOA T R O LR 4E ThEE T BE, 750
VLAE B /N FRASE B o) FTO 3o 3 32k ] PR AR O LN il 41 4
A IR b o A S, 38 I E i E 43 AT R BILFTO 1)
235 AT R 5 EGFR AH G384 F 4% 8 A4 {5 5, i
FIE FTO nJ #1101 44 P4 fi 88 A= 4090, 7E b 8 4t i v
METTL14/ALKBHS A 3 ik 1 42 1 8 AE B AH 9% 356 X 4
TGF-B 321 M K H i g A FH 01,
3 mARIGBEMERALZELR

R R 2 (W IF 78 R B, R T R R A R R S mOA
A7 E T Z I E B R . mPA /E A mRNA H Z £
FRIAE, T SE IR S5 A IR AR 10 B o3 4, AT PRk PR R
I 4% mRNA (49 % Dy Ge AR, SEEILG 20 il 1) R
AT . QifE R EMT i 2 1 mRNAs 1 m°A
23 B, HnT R 22 5 S 20 M R0 A OGS R

AN, mOA B AT 3E I 520 miRNAMO4T K IncRNAM261{H]
AR F TR R R e ME VRIS R R . B R
K, A SO AR A [ 1) 8 2R B Sk 458 mPA 5 MR 2
[‘ETJ E{Jg"e% (i% 1)[37,39,53,62-76]

3.1 mfA52MHIMR

55 1E H i i AH 0 i A EE, METTL3 A1 METTL14 7
SMERE R M (acute myelocytic leukemia, AML) 4 fif
2 ERIA29), METTL3 mbi ol LB RIL AKT KF
FT5 S AP A S T, FEADH] AML B4 1 fE, B
FEHRE FE 1 mOA W 7 R 3 mOA P 4% c-myc BCL2 J¢
12 T A1 55 5K 3K [R] YR %) (phosphatase and tensin homolog,
PTEN) 255 S R (1) 1A%, [Alif METTL3 A] 45 & 3
[A 8 3h1 X 38 38 i mRNA meA MM AR A 1 5 4% ki
IREE A FERIIE, 123 AML AL, METTL14 B r] i@ id
i #%# MYB (myeloblastosis oncogene) & MYC ) m°A
AT R 32 8 240 L ) A o % 1 L e A 1030

FTO7E t(11q23)/MLL #HF X t(15;17)/PML-RARA.
FLT3-ITD . NPM1 5875 () AML 4 ity v 5 ik, ml 35
Jo SR R 3 1 40 B o A B 1 I B R, I I8 I BRI
ASB2 } RARA (retinoic acid receptor alpha, RARA) %
LR B mOA $ fi1] FE R 8 AT # ) ATRA 55 AML 4H
M 5344, Ik Ah, R AT B IR i AR 1/2 (IDH1/2) R
AR P W) R-2-32 JE 1%, — R £5 (R-2HG) T #1 %] FTO
M, AT B I R-2HG 802 M B I 5 28 i mPA &
T, T P MY C/CEBPA # s A A2 e 1, 5 280M 5%
B . R-2HG 38 i $ ] (1 10905 4 B 3 B /A7 3
A 30 200 o SR BEL A AR T, EAR AN B T2 BBt
L5 ¥ 7

YTHDF2 /£ % Fl AML 4 jf i 5 3% 3/ 5 AML
()R AR, L AT R A S R mOA FF A 3 2 5 H Mg 18
98 L5 T- 40 (leukemic stem cells, LSCs) [ &g, i
R0 38 R 32 B 5 24K Tofrsf2 55 . FIR, YTHDF2
1 22 18 X 1E % & LT 41 B2 (hematopoietic stem cells,
HSC) KR4 R IR0 7 2% 1, AH R FH ok EL 2 A H|
T 1458 HSC 36 P,

X BLPE IR, mOA Rl @ I i 5 AML 5% 8 35 R 1)
mRNA 4= 9 % ) 8 T R 32 3k A2 R R, JE ik #E )
m°A Zh AT K E A, A EIF R B E X AML 17697
TE R A T IR IRIETT -

3.2 mA 5fE

i A 4 BR AR L R, 2 S MR SE T
FEJFH . HZArdEiaTT fEFEE R Z B E KW S 4
FEZART 15%87), R, TR HT O Ml v o7 B s B
HIEE L MREERA R (TCGA) 2R, METTL3
mRNA 76 A fili i & (LUAD) () %3k 235 Th s, Honl
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Table 1 The biological functions of m°A on cancer progression and its related mechanisms. METTL3: Methyltransferase like 3; METTL14:
Methyltransferase-like 14; FTO: Fat-mass and obesity-associated protein; YTHDF2: YTH N6-methyladenosine RNA binding protein 2;
ALKBHS: Alk B homolog 5; MYC: Myelocytomatosis oncogene; BCL2: B cell leukaemia 2; RARA: Retinoic acid receptor alpha; m°A:
N6-Methyladenosine; EGFR: Epidermal growth factor receptor; TAZ: Transcriptional coactivator wit PDZ-binding motif; USP7: Ubiquitin
specific protease 7; MZF1: Myeloid zinc finger 1; SUMO1: Small ubiquitin-like modifier 1; CDS: Coding sequence; KLF4: Kruppel like
factor 4; NANOG: Nanog homeobox; EMT: Epithelial-mesenchymal transition; DGCRS8: DiGeorge syndrome critical region 8; NSCLC:
Nonsmall-cell lung carcinoma; ZNF217: Zinc finger protein 217, ADAMI19: A disintegrin and metallopeptidase domain 19; EPHA3: EPH
receptor A3; BNIP3: BCL2 interacting protein 3; FOXM1: Forkhead box M1; MMP2: Matrix metalloproteinase 2

. . Change in )
Tumor tissue or cell line . Function Reference
expression
Acute myeloid leukemia cells METTL3 &  Promotes oncogene translation and induces cancer cell growth, survival, and invasion [62,63]
METTLI14 1

Acute myeloid leukemia cells METTL3 T Loss of METTL3 leads to increased levels of phosphorylated AKT; [62]
enhances MYC and BCL2 mRNA translation

Acute myeloid leukemia cells METTL14 1 Enhances MYC and BCL2 mRNA translation, inhibits cell differentiation, induces [63]
leukemia progression in mice

Acute myeloid leukemia cells  FTO 1 Reduces ASB2 and RARA m°A, suppresses leukemia cell differentiation, and enhances [64]
leukemogenesis

Acute myeloid leukemia cells  YTHDF2 T YTHDF2 is overexpressed, target genes mainly include receptor Tnfrsf2 [65]

Lung cancer tissues METTL3 T Promotes translation of certain mRNAs including EGFR and TAZ [37]

Lung cancer cells FTO 1 Promotes the growth of lung cancer cells by regulating the m°A level of USP7 mRNA [66]

Lung cancer cells FTO 1 Facilitates tumor progression in lung squamous cell carcinoma by regulating MZF1 [67]
expression

Lung cancer cells METTL3 |  Modified by SUMOI at lysine residues K177/211/212/215, reduce the mRNA m°A [68]
level, inhibit the proliferation and cloning ability

Lung cancer cells METTL3 |  miR-33a suppresses proliferation of NSCLC cells via targeting METTL3 mRNA [69]

Liver cancer tissues METTL3 T  Promotes liver cancer progression through Y THDF2-dependent posttranscriptional [70]

Liver cancer tissues METTL3 T Upregulation of Snail CDS m°A level, promoting the cancer cell proliferation and EMT [39]

Liver cancer tissues METTL14 1 Inhibits liver cancer metastasis by regulating its interaction with DGCRS [71]

Liver cancer cells YTHDF2 T MicroRNA-145 modulates m°A levels by targeting the Y THDF2 mRNA [72]

Breast cancer cells ALKBH5 T ZNF217 interacts with METTL3 and inhibits the m*A methylation of KLF4 and [73]
NANOG

Breast cancer tissues FTO 1 Promotes breast tumor progression by inhibiting BNIP3 [74]

Glioblastoma stem cell METTL3 &  Induce the expression of oncogene ADAM19, EPHA3 and KLF4 mRNA, and promote [53]

METTL14 | the growth and self-renewal

ALKBH5 1
METTL3 1

Glioblastoma stem-like cells
Melanoma cells

Sustaining FOXM1 expression and cell proliferation [75]
Upregulated in human melanoma and plays a role in invasion/migration through MMP2 [76]

B4 N EGFR I TAZ 1335, {2 i 40 f A= K A7 3% AR
2807, fifiE 2H 23 FTO i 3208, v] F# 4k USP7 m®A 7K
S, 3 = L mRNA (95858 1%, 8 i 3 n 3 2 0 2 ik
/N ﬂ@ﬂﬁiﬁ (non-small cell lung carcinoma, NSCLC)
Y A AR K0T, Ak, FTO I8 AT i P MZF 1 meA
K SF T $2 Ry e mRNA £ 7€ 14 (i 33k il s 3% 5 5
AR, £ NSCLC H, METTL3 F i & R ik 3 K177/
211/212/215 SUMO A& ] # il 2 mOA B B AL B vE P, A
M B 41 A mRNA mCA 7K P, F 4300 i1 Jili 962 41 A 1 38 7
e i BT R RE F108) . Ak, miR-33a i@ i # 7] METTL3
mRNA 1] 3'UTR, 7] LLJ§ 55 NSCLC 41 Jfd [ 38 551, X
LU HF 5% A 1 % METTL3 F1 FTO £E fili & o i) 3 2 4F
PR TR .
33 mASHFRE
W 722 B, mRNA m°A & HAH OC 8 7 e 1) 3%

Mt RIE T EEEM . METTL3 5 & B & BlUs
ANRA K, RN METTL3 76 JT 98 41 23 vp 4 55 41 21
Tk B ETm, HANT uui YTHDF2 i %k SOCS2
1 mRNA M T $00 1] e Rk 700, SR, 4
41 METTL3 Al YTHDF1 £k & T 55 A 41, H
& AT R AR AE AT (overall survival, OS) AN B il f5
DRI 2R 09, [ A 738 B, e 4 mOA R A A& 1
K53 FEAG, R METT14 (0255 7] {22 g 1 % 2
DA JFF 4t s 1 5 %, ooy LI 7E T it 5 DGCRS8
1) AF B AE FH AT 2 56 T 0 miR-126 [ B 344 14 26 R,
1) 00 1 miR-126 W) 7] 386 % METTL 14 $1 il] fF e F f
(IVE FHUY, 25 b Bk, METTL3 b e METTL14 T i
AT TN 9 R TS AN R, JF AT S BUHCC 3 L
FEUOTN, BE Ak, 40 miR-145 8L $E 15 Y THDF2
mRNA ] 3'UTR T i H Rk FF E A meA FH kL




W WA mOA FE MR B AR ALY AT D9 b A T B AR R T R

BT KU, IX R 5T O T JE R I AR 1 RNA 3R
WL I5 A% SR B AL T B I IF 90 SR B R T 1
3.4 m°A5HthphE

W 7038 K I méA 2 5 L BB . KA
S AR AR LR T (HIF) [ ALKBHS =% 35, M
1M 5 B NANOG %: Hl mRNA _E mCA 25 1 3 4k 35 1
58 mRNA [ F80E P, 125 10 02 3 7L 8 = 20 B 11 4
FERIEE R, [EIAE, B AT i 5 2L T 40 i T iR, 78
UEd R fE B 5 ALKBHS A 8845 25 1 217 (zinc finger
protein 217, ZNF217) K51k EF+, 1fi 401 ALKBHS 7]
T )7L i 2 P AN 2L ) I () 4k P A B£ 150, FTO T
I BNIP3 [ 3'UTR 25 HE 34k AT -5 850 B8 At I idk
FLIR g 1 A K B R U4

m°A RNA HJ Ak R 2 25 2 3 3 P i 5 8 T4
JL (GSCs) BIAEAC 1 358 37 A0 MRE & A2 . GSCs % T
7 BT 251, 0F 50 R 90 4 A6 I GSC 41 i #k meA 7K
P Tt v 1T JEAR GSC 4 Bk mOA 7K P55, METTL3 5%
METTL14 )R i ] 75 3 J5 i 5 A A 35 A0 <5 8 JEk iy
25 14 3 19 (a disintegrin and metallopeptidase domain
19, ADAM19). EPHA3 il KLF4 mRNA [f] % i% , {1 i
GSCs A KA E 3 B9, ALKBHS 7] 2 F 25 1 A&
Y3k A% 2 A M1 (forkhead box M1, FOXM1) ()38 4 i
mRNA ¥ m°A M\ i $i iy F A2 e 1 I 33 CSC 2 Jfa 1
FAUSI, METTL3 /£ 2B (5 208 b B, JFisad 2 i & )@
# [ B 2 (matrix metalloproteinase 2, MMP2) 7E 12 28/
TR RIEVE R, £ METTL3 #0617 7814 )7 B &
Jo AT R B RIFHT U 8 A B 1, mOA B 1
AU A% AKT 38 26 3% P AT X fih J6 4 A 1 3% 4 2 i gge
R AT RS0, AR 2w AT T8 I, mOA AT
S IncRNA RP11 7F CRC 41 f #% 1t #2 28 5F e 8k
CRC 40 L 7% V1R 28 AT EMT K A9,

H AT 2% T mOA W45 iR ik e 3 A7 AE A — B it
L. LLAML NI, HEEGEF METTL3 7 45 & 13
B 3 1 X 389438 3 mRNA meA M T A 48 3 5 4% h
IR EE A IR, 1E0E AML ARG, & H EALEE FTO 76
AML HRIEKE T, 70T B 5L ASB2 FIRARA
ik AML 2 ff 38 52 . LA g 5L R 72 T METTL3 &
FTO W] i i AF A T4 [F] ¥ AR mRNA H i #2 H A
- T1Re, AT E R 3 e v 3k R R FEAR AR A o

PA_EAJF 7036 B, mOA AT R $5 6 45 1 I SR
JF9e il 45 B e R 3R 5 2 Bl R 1 R AE K
R, B IR 4] mOA AH OC ER R AH G ORI T B
BRI ) FH AT SR R AN . BB, mOA 78 i3 2% 1
A EAT R AR F AT RE S R A R R L 4k B AR
HURESFEZ PR A K, AL Ak — 25 5 1

4 ET m°ABHE X EETT R AR

B OTHE AR SN o TR T R B A BRI
Bl RN RMAE . —J7TH, /N> 45 e KR
B FLH 5 AW ThRE S o TALEIRE L. DLV & 4
5 1 4 (BRD4) Jyfgl, FLRF S LA 177 JQ1 [ JF 183!
o 1555 F Th g R AL HIAE 70 BLHm 20 K 57— i,
DY AR T R I PR 2B A T R S
MR 24 2045, H i 134~ LLBRD4 AFE S 259 2
223 NI R I8 78 B B

BT RMIBAE T WU R 259 H w2 A
TG T, FEEACE 259 DNA FH L AL R0 1 571
Fif LA HF (azacitidine)~ 41 25 [ 2% £ I Ak Bl 01 1) 77 AR S
Wit (vorinostat) S HAth 3 W 35 4% AH 9% B 14 4% 5 1 1)
PRI, R R B R IE B E S, ST R L
HE T X e 5 S B s PR AT R AR 1 4 AL, AT
HHRIE 70 25 S 3R 0 mOA 76 IR ) R A AR B E RS o db
RE AU R i B A B S S AR Y AT R R A R
PR, PRt mOA FH G B IR S R R R R R B
KRR 27 7 SCRNIG RAN B, AT 7 iR 6 7 v R 4% 25 2
ﬂfﬁﬁ (i‘% 2)[85-91]0
4.1 FTO 5

H BT 5T mOA FH SCBG#0 51550 1) - R R B LT
AN R BL RNA 25 F 4L FTO. FTO j& — 2R <F
(1) 20G N4 B, 38 F #0751 NOG mI #ll il FTO ff35
o SRR R 25 BT 0 R 2 S e R AL 07 I
R LK 3 B8 /& FTO 3¢ 4 M il 57, 76 KRR A7 7E K1
3L FTO 1 25 F 2 A g 3% 1 9 R DX Fe2 94 BE 0 % 1T
WA, R\KHEBRAEA LEGERE T, HYHETE
i 5 #.8% RNA (single stranded RNA, ssRNA) JEY) 7% 4+
P 25 A AL AN ] FTO, AT 44 P9 40 FTO % mRNA
FmCA P2 AL R 1, AT 4 R 40 A TR mOA K.
B J5, o B9 G 2 AT AR T R B ) & bR i FTO &
2, — P 7 R IR & S5 SR (meclofenamic acid,
MA) J& —Fhige 86 M 5 1) FTO #0770, fE 5 FTO 45 &
FR45E FTO, M AN ALKBHS (1) 2 F 3L AL BT, v
PN mOA [ 7KF, BT FTO 2% f 41 i meA
IKFTE B el X TR 580 & I FTO/MA E &1
i A 58 K T W B R B T FTO o B3i A1 p4i T I BUAY S
PRSI MA BB K 148, 1T ALKBHS = A1 N 25 4,
AT I N T R e PR 0 FTO #2740 27 LA

AN, Aik PRI T — RAML AP AT E 5 R
B A HME 20G e 4 FTO S M, (H 4]
il 71 A 25 s 75 ke S 1 H A 20G AU, 2 =R
S . Zheng PR LA A V) REA 2 #1206
A I FTO, 1 H IC, {5 A1) 1% 1% 20G il 411 i) 71)
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Table 2 The inhibitors of m°A related enzymes. “ICy, represents the value of in vitro reaction. N-CDPCB: N-(5-Chloro-2,4-dihydroxy-
phenyl)-1-phenylcyclobutanecarboxamide; CHTB: 4-Chloro-6-(6'-chloro-7'-hydroxy-2',4',4'-trimethyl-chroman-2'-yl)benzene-1,3-diol; I0X3:

[(1-Chloro-4-hydroxy-isoquinoline-3-carbonyl)-amino]-acetic acid

IC,/

Inhibitor Structural formula B Target Biological function Reference
mmol-L!
Rhein OH O OH 21 FTO Inhibit FTO by competitively binding the catalytic domain against [85]
sSRNA substrate, also effectively inhibit m*A demethylation in vitro
O‘O COOH and increase cellular levels of m°A
(0]
MA Cl |, COOH 17.4 FTO Bind and stabilize FTO but had minimal influence on ALKBHS [86]
N
Cl
Radicicol 16.0 FTO Radicicol, as an FTO inhibitor in vitro, provided new information [87]
on designing more potent compounds to inhibit the activity of the
enzyme
o)
N-CDPCB y OH 4.95 FTO Inhibitory activity on FTO demethylation of the 15-mer ssSRNA, [88]
@SZWN significantly decreased the level of m®A of mRNA in preadipocytes
el
cl
CHTB o 39.2 FTO CHTB complexed with human FTO reveals that the novel small [88]
O OH molecule binds to FTO in a specific manner, regulation of mRNA
HO o O splicing and adipogenesis by modulating m°A levels
) OH
Entacapone o] 3.5 FTO Entacapone as a chemical inhibitor of FTO mediating metabolic [89]
HO XN regulation through FOXO1
o o N
NO,
10X3 Cl 2.8 FTO/ An inhibitor of the HIF prolyl hydroxylases, decreased cellular [90]
SN, ALKBHS5  protein expression of FTO, failed to alter the m°A level inside of
N~ -COOH cells. I0X3 also could bind to ALKBHS in a covalent attachment
OH O
FMN Nucleoside Combined with blue-light irradiation substantially decreases m°A [91]

R
N N (0]
/\f
XX T
N:H]/
o

levels in cells by directly targeting the nucleoside modification

NOG #EHT o HMI K 2 R bR IR B ZH 7881 IAR 7R 52 B
# (radicicol) .N-CDPCB }2 CHTB Z54L &4 ] /£ N FTO
7] o

2019 4, AT R L OIAR B FTO 1R 31 mOA & 1fi
JEAD I 53 WL S5 R, B 2 T ik a5 i e &4
Bt A RS T B, 3R FTO /N4y F 3 7). 1%
A Wi B F ] AML 4H i FTO f9 25 F 3L Th A,
-8 AML 56 8 3£ K] mRNA | meA &1, 59 40 5
15 51 1 ASB2 FIT RARA ¥ 3 B, B AR A e 2 10 Jo2
MYC #1 CEBPA (1) 3= &, AT 4 AML 4 fitd 38 5, JF:
HL7E PDX /I BB F B BT 1 If07 (096 97 3800, AR A
FEHR B T 40 # ) P T T mOA A& i AN T 5 1 i TR 2R
oy eI AL a8

BT, B A R AH IR T 6 g 1) R UL i DL R —
REVR N A A IE VESE G, R I Z 1B FDA HiLHE i

() AR (entacapone) 7] LAYEA—AN FTO 147 7 1
0] 77, FTO 1 1l 5 m°A 1& 1fi /K ~F £ FOXO1 15
RNA FF+E, 5l T FOXO1 & HFRIA T, A pE
Fr AR R BEIE Rl GOPC Y RIA, /I AL R H BB A = A 5 2
I LA B 2 D | B KT B FRAIC DA R 7 2H 21
PR I RS R . AHEFUIE— P HRIR T FTO #E/E
AU 7 T ) 43 0L, I B FTO B 40 i) 57 8 A
R AR R I T B 8 B I AR I 25 B — € 1R 3 2 e
PE N 2 8 d GWAS 43 B % 58 21 (1 5 e b A
K FE IS, FTO AL 5 A S g 2 DA O, 8 L
A2 5t 1$9939609 FJ fig 15 H1HX A 48 2R Gt 5 T i 2 BN
ae RS A 8 55 A R0, BRIl FTO #01 751) 1) 35 76 F o
R BTIHIRE SIS, 38 W] BE R AT R A 22 R 2540
4.2 m°AEXEMEBHIIFRRALEF]
ALKBHS #1 FTO ¥ J& T Fe(Il)/2- & /& — I8 #:



EA e A
EAES i

mOA FE SR TR A 22 AT 9 b AR T B L V6 T S - 1779

(20G) MU 4 i #E M (1) AIKB I ZX % . 20G BUIN&,
B O A E T 2 MR, 2 5l E AR A
Y4 . 10X3 1] BL 5 ALKBHS 3t 45 409, 7
ALKBHS 45 @ 56 4 1, F7 B IR 28 76 It & 11 3% 14 38 47
5 20Gs 1 Mn(ii) 554, 7] PLYE S ALKHBS 1 401 il 71
R AN SUIE 1 U7 A7, 7 H LR, METTL3 /& &
B0 3 A AL A7 5, T METTL14 78 & 4 31 51 5 75k
FIOCEAE R o fh T B Ab B R B RN A RNA FF
AL AT BR, L0 7 TF A R ig . £ H
BIoA IE, A R B & IR HF (3-deazaadenosine, DAA) X
METTL3 A il /E FB4, {52 DAA I/ER & T 15 4E
F, # Br A RNA HEEAL G A0 36 M, A £ X meA B
FEAGE IR

WAL, FFHAL 205 V5 mOA #EAT 25 B Ak e B
ST A — P B AL S T TR N . JE R R A PRI
H,0, %1~ R Fl AL 2% E AL 1 5 2. 45 2 0] X} mRNA )
mOA AT 39% MIHE 1 bR . RIS 0F) FH AR
PEYE B> T4 B2 (riboflavin) 7] 7E LED ¥ % 1 #E 4k
AT mRNA 1) meA JEAT % £ P s 8 A, AT B A
mRNA { meA &4 {EIEnRE E, 2R A 3t — b
AT AR 40 i _E 2 AT mRNA () meA 151 25 B (1 4k
BWE R B AZ R (flavin mononucleotide, FMN),
A[{E LED ¥t (118 46 F 75 40 g P 1517162 25 mOA &
T, T S 3R F A A 0 7 T A 4H A P9 3E 4T mRNA
mOA 5 1 2 FE LA A Y,
5 ZitFRE

AR SR, BEE T AR, mOA AL A& 1 A < il
A Z ~mOA 7E mRNA &1 4 /R AR 972 3 SLUL R
mCA TE P R R P L 15 2 T iR . mOA B
AL 25 F A SR B RS R %, JLT 08 K
mRNA V)% WA BB BRI DR, 250
miRNA . IncRNA )4 i K A=W 2 T g - mCA 7E £ Fip
A IR AR N 2 R R S T R E AR, R
B mOA B AT LLAE N TR A VG 7 NS e (1 5 R

WF 58 R B mOA AH ¢ KT (41 FTO. ALKBHS Al
HIF) #0031 551, sk 0l g 25 R S 1) v 07 S 416 T 35 B
I H AT 1k, DA HIE 1 2 Fh FTO ) 71 (K E R H
AF AR AN I0X3 55), KA EAR =M. BHESF
BB (MA) VE Nk B PE FTO # I ) 2 —, & —Ft 5
FTO 456 i fiSE G I FE S R 1 2 Z54e), FTO # il
FIMA2 (MA ) AT ) K T GSC # 4 /)N B
FF 107, 1K R mOA B T B8 A 40 ) PR o Je R0 3
Ji2 Joit B 248 88 TS RT AT TR 24 P R AT, kb, D
o I AT R AR AR B, AT R A B
(IDH) 2453 % 1A 877 R-2HG 3 i 411 FTO/mCA/

MY C/CEBPA 15 5 K FE L L% FIVE L, RIlGIRTEYT
M R 23R4 7 BT . BARC A RIL T 24
X mOA 25 F I )30 7R, AR R AT ROV AR AR RS A
PR, mCA A 2 E 1 0 PR 5 R s R R RE S AT A
IR A

[ IR, mCA T 425 i Je 2 e S LR e YR T AR AE R
2 AR U ) T 5, RNA B B A I S 302
PRI A 2R S, G U 428 A DAL ) mi AR P 2 R 2 )
e AT RN Y S5 0 B R, H AT B AR IR R i
ANBE T A2 mOA IR BB RS B2 E A7 H R, H R MR A
FEAR AT 0ot S 3 [R] 2 B L B S A ) mOA B3 [
9 B BOR, A UR FUAH AE HT I T AE 45 & PspCas13b/
gRNA % 4¢, #) 7 !} PspCas13b-Alkbh5 ff & & (1, F
EEXEH 5 K B i gRNA, 5256 56 08 3 AT 45 5 1 25 B
1 25 R mRNA 1) FF A0 AE U, AT 32 4 — b 56 T
PspCas13b-Alkbh5 HE A5 74 mCA 212 4 75 700,
J 2 A Ry g — 5 A B v g 0 R e
IEAh, BRI T — e 2 AL R 1) 70, I B9 g
FH 24265 7 1T IR I A5, AELTE A 9 AME FH B ELAR LI
ATEATEAE, Bk Z K. Rk, B AU AT EE 3R
195 22 B 0F mOA AH G EE 1 B R, R AR R T
SRR, 4R T3 T RNA RIS AE 1 b5 #8736

B[] DNA F 244 i 533 20 2 12 1 I 1Y) 204 S8
AR TR T IR T 3RS R IR T AR A BRI
LU . HET RAMBAE 42 T Pt 7t © 4 o
B 1 24 W 8 BEARBE 5T 1R 9 BR A sk . PR TR D I R) B
i, F AT L mOA &1 A% O [ RNA 2 0 35k £ 1F 72 14 A
TR WIB Bt H T8 1) RNA 2600 5% 3 20 036 Ho g it
B AR 2 32 5 R P A 2 4 Mt R R 288k 25 ) T A7 A R
(O34, DRI e B0 o o A 2 R A B R S M 4 ot 551, F
R BRL B DR R S 1 g B ORI 1) R T meA B A, AN
AT HE B AH 5 4903 1) L Al AT, T 7R R R T S R
o A DR A A e AL HE KPR . FH I S5, 7R AR A R AR FUET
24 T A [ I P A B R R
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