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W = T P T S P R SR B O DL SRR VE IR, LA (GC) REE AR (CRC) 20, HEA%
JBAFHLHIE 2, E5MATLERE . B EENRIRIT 2 RHFARNENLGERT, BRRESH
BT RAFIIEIT R, H R SRR A A7 SR AK R 7 B 0 R 0 2R R . Ne— R L R AT L
(m*A) J& mRNA WP 325 A N SR EM , 7E TR 45 RNA ¥4 5% J5 18 1 A RNA A R i) BE P e & B A/ A .
JE WA SCE  (FTO) 2 A9 & LA mo°A 5 HUEAGER , AT LA BR m°A S8Rl &M . 76 8 miE
Gk bR b R R AR R, FTO A 1A T R PR Rk, R I R 40 6 B RS RS RE T 5 AR b
TR AR G 1) A0 L PR R SR AR DG A3 T 263k, B A ORI AR B (0 8 ORI & R 5 TRT IR AE AR T R 3R 9T
R 250 T R R EAE R . FTO R4 R4 J B GC R 383k B, IR R UR AR . m#RiE FTO
T B GC A ML AR FIIR 2868 07« SR AT RO TR 24 P L 1S RR g T 2 E AE  fk L R g Tk
fEHEGCHERE . 78 CRC WY & AR @R h, Z R 58 R B FTO 78 CRC A SURZN i b 5k B, ik
FTO 38 i3 2 JF CRC 4O 5 . 1285 RZZ2RE 1 . S5 XH LT 25 W vk LA G b B 1 5 e dbh, iRk
FTO ] 42 5 CRC 40 g 5t mRNA Hf9 m®A K, {2 F CRC B 1 40 Mo 38 7 o0k . R I B, 8 i it 24
P, IR FTO W AR+ 40 M 5 404k . 53 46, FTO o i Al 3 A 8 e e i . 2 Ao b R
KB, mERIAFTO MRt ke, HA /R TS AN R o FTO X H G M e RE A fE k78 1, G ad
S LR L B T 2 AT E W FTO 75 B W i )2 BURET . FTO 30 70 KM 56 25 4
FWF & Ao B I BB G R TR g R, HilC 2% @ CSH, WM Jp L B A2
(mupirocin) 3 13 B 42 5 ]3] FTO LIS 20 H) CRC & GC & J7 i HoA B35 008 R o i afs vl i ot
FTO 5 B9 S e ML DA b G s W o DRIk, BELISE FTO A 5 A9 G e sk ok . 310 FTO A S A0 9 28 388 1% LA
4 SRR G T2 A4 L 1 7 ok R Sk R Ay P T R PR TR T AR AL T e R . ] R4 FTO B SR T ORI
il GC AT CRC A | FEAE AU S I 251, BLA )RR B3R 7 il
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The role and mechanism of FTO in the occurrence and

development of gastrointestinal malignancies and research progress
in its applications
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Abstract

Key words

Gastrointestinal malignant tumors are common worldwide, particularly gastric cancer (GC) and
colorectal cancer (CRC), with complex and not fully understood molecular mechanisms behind their
occurrence and progression. Treatment typically involves a comprehensive approach centered on surgery,
which, despite achieving good outcomes, still faces challenges due to high recurrence rates and low
survival rates impacting patient health. N6-methyladenosine (m°A) is the most abundant internal
modification in mRNAs and plays a crucial role in regulating RNA post-transcriptional modifications
and downstream functions. Fat mass and obesity-associated protein (FTO) was the first identified m°A
demethylase capable of removing dynamic, reversible m°A modifications. During the development of
gastrointestinal malignancies, FTO regulates the expression of specific genes, affecting tumor cell
proliferation and metastasis; modulates the expression of tumor-related cytokines and immune-related
molecules, influencing the tumor microenvironment; and plays a significant role in sensitivity and
resistance to chemotherapy. FTO is upregulated in most types of GC, indicating poor prognosis. High
FTO expression enhances GC cell migration and invasion, increases chemoresistance, promotes tumor
stem cell proliferation and differentiation, and inhibits apoptosis, thus facilitating GC progression. In
CRC, many studies show that FTO is upregulated in tissues and cells, promoting CRC progression by
enhancing cell proliferation, migration, invasion, and resistance to chemotherapy. Low FTO expression
can also elevate m°A_ levels in CRC cell cytoplasmic mRNA, promoting tumor stem cell proliferation,
differentiation, tumor formation, and increasing resistance. In contrast, high FTO expression inhibits
tumor stem cell proliferation and differentiation. FTO is also upregulated in other gastrointestinal tumors
like pancreatic and esophageal cancers, where high expression promotes progression and indicates poor
prognosis. FTO has both promoting and inhibitory effects on liver and biliary malignancies. As research
confirms FTO's widespread oncogenic role in the gastrointestinal tract, developing FTO inhibitors and
related drugs offers new avenues for treating gastrointestinal malignancies. Currently identified agents
like CS1, omeprazole, and mupirocin significantly inhibit CRC and GC progression by directly or
indirectly suppressing FTO. Tumors can evade immune surveillance through FTO-mediated
mechanisms, suggesting that blocking FTO-mediated immune escape and enhancing the antitumor
effects of immune cells could provide treatment options for gastrointestinal malignancies. Targeting FTO
in combination with immunotherapy to inhibit GC and CRC growth and metastasis and reduce resistance
presents broad therapeutic prospects.
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B Wil RN R WL G R, 1 FTO®MIThEE R E X RNABIEIRIER

RAGHGAT Tt 7E 2020 4F 4Bk 1930 J7 8 & 956 1
Moz AT Bl , 45 H e (colorectal cancer,
CRC) SRR HETE 20 KRR AE 156 360, HFE R Tt
B2, HiE (gastric cancer, GC) Bk R
RIRIEER S AL, e FERHEAE S 4 2 BUR R AT
7 A AP R R R 83697, (H i T 0%
PR PEJE RS RIS AT R 2, 0 35 R
BB BAR S A AR RANR T 15%7, T ARG IK
AT 5 I Ak % # 1Y) CRC J8 3 1Y VIR S AT SR A 22
SARAAF AR T 10% . Hitk, WA T GC K& CRC
19 & A R AL, SR B X HHR . 52 K A
B HIIGR TR MG, XF T R RO BT R LA e Bl s A T
JFHAEEE L,

N6- H L i 122 18 (N6-methyladenosine, m°A )
J= RNA IR H RS 6 fif N b & A AL Frg e, BP
m®A A, AN S o P A0 05 0 AOR A R 9
A, AR 45 RNA B 5% 5 18 4 1 RNA |/ T 5% 2 AE
AR ZWEN, IR . mRNA R E
PELOBHRE . As L R SRR R R AR mOA B
CHIES 25 ZFh g kA kgt f2, 2 m W
HACH A M (writers, 40§ METTL3 | METTL14 7l
WTAP) . W HALRG (erasers) FIH FALLE S HFEH
(readers , {91 41 YTH £5 44 38 5 1 &5 11 A1 IGF2BP 5%
B A TEEN, mOA JE— B B ORSE Y 3h AR
AR, YRR AR R B W R T AR AE RNA |
7 25 FP B A e G R O F R BR U2 AR R
BLA RNA m®A 2% FFJE (L, 5 U5 IE B A G 28
(fat mass and obesity-associated , FTO) AN{HAEVEFT NG
05 2 G 5 A b R AT, % BR mRNA Y
m®A A A A I H T A B BE A8 S AR H
25 B AL 2 B>, FTO M AIKB [R] R4 5 (AIKB
homolog 5, ALKBHS5) N H P W P RR . FTO
Vo meA 2 FY Al 7 45 7 288 R0 A i 1 v & 45 S B
P EUEER, I8 2 mOA R AL ) A% S s O 1O
Z T Ak H A B D R R s, [R5 A0 i 1
B BT AR TR RFEMIN AN, T
) Z T ST AIE 52 FTO 72 15 W 18 % 1 o 19 % A2 %
s R rp R R AR . A SCE A T FTO
1 GC K CRC &A= K Je v 9 T RE M AHSCAHL I, IF 3]
1B T FTO #0044 57) (9 £ 7 Bk Ji& L 40 ) FTO B4 S
1697 H B e R T .
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FTO J& — it RNA m°A W EL A6 R g, e 9] 9
5 EBEAH G . FTO & 7 78 N P e ik 16p12.2 I+,
ENKRVF Z A B )z ik, e KNG, 5
5 A A A BRI B (4 K SE B T, FTO FR 502 4~
HIEBR AL, 7 T M 58282 Da (Q8BGW1)., ¥
JE AR ML 21 28 XU [Fe (T1) =1 2 13— PR K 461
PR SU T 4R il R T 1 A Y, A b S A SR T A
HEMR 42~324 (8 1) o FTO fil H: A 25 44 S5k £ 35 BH e
XL DNA 3% RNA 25 G 10 38 | I W0 25 & 45 14 35 2
i 15 R 45 A S A T RNA Y m®A A& i iT LA i
m°A “HERR AT FTO Al ALKHBS M H %E fk mRNA 4§
ATl BRI H A (E2) . HE,
FTO 38 i W 4k B 1 A 2— i 1 — R 4 1 7 XU 4
it (%) v T 0 o mOA S AR A TR AR NO- 2 B i
T (hm°A) . HK, FTO H A LIAHE A9 5 ik — 4
AR A hmA, JE B NO- R IR (°A)
e JA . hmA R PA FE K B WD OH R A O R
e (A) M, 3@ FTO 2Bk meA &4 &k A 25 W 34k
Je . mCA B R IR O s TE YA B B AR R
({1 4n YTHDFs o YTH & 1) 5], Jf H —8&
RNA 5 &8 AN GE Sk e S A B AE M, M 52
M N UF RNA A BY 32 . i . B EBE A . FTO 5
MWIE L2l NO, 2-0- IR (mfA,) - —
HH A 4 9 mRNA 25 B 34k, IR BRARH fb 22 Fa e
PEM iR, KEaFs" IR, FTO 16 £ F i 5
AR R A CHAE , JF B FTO By 2R 94 5 9%
s e AE B VIR 6, ik e 25 SR SR B FTO 75 £ F i 5
HE Rk . FTO 7 M & B R et i D) fig 5 m®A
25 B3 AL S Mk AR 5SS FTO AT LA i 25 bR m®A
160 I 98 57 H A mRNA B9 82 2 v, 0 0 R A0 i A
o, R FF T T 40 A FR BT, O R g R R
G RN

2l Y RS A Ak
JEWES A AR

BELIWT DNA/RNA (31
1 4 304 S0

At
BE1 FTO%#H
Figure 1 Structure of the FTO




55 10 9]

PR, % FTOZ & Mt M B g KRR b B 1E R AL & B R B Rt R 1717

METTL3 @

L i

meA

N

2L

@

mC A A 1 RS A 5 25 TP Sl T sl 7
B2 mABGHRENXSEREMLAFETRE (MDNAKER
Z| RNA T2 1, BR ¥ B 7 B & L B METTL3,
METTL14F1 WTAP E/ER TEE RN R EREN
&6, Bl mAfgif; MXLELEEE m A BIHRRE
FEFTO 1 ALKBHS XA ESREA TR E X REN,
f£15 RNA BREAL B A — TR Y R A )
Figure 2 The reversible process of methylation and
demethylation of m°A modifications (during
the transcription process from DNA to RNA,
adenylic acid undergoes methylation at the
sixth nitrogen position under the action of
methyltransferases METTL3, METTL14, and
WTAP, resulting in m°A modification; the bases
that have undergone m°A modification can be
demethylated by the enzymes FTO and
ALKBHS, RNA methylation a

reversible reaction)

making

2 FTO#EBImEMEF I RIERAERLE

21 FTOE4XEH BB MEME R RIE LAFHREHE

EREERE

WFFE16 W], FTO 78 246 K 22 5028 000 1 firh
JE Y FRs L, RIAESh GC By — ANl ST Y TS FR
Pr, mRIKMFTO /R HFE AR, FTOEKiL S
GC WYL LU AR AL o bR B 25 576 B A TNM 433 2 1
M, M5 BEEN . AR MR RN EBA
A B RS | W T IRAT TR ER L A5 DR R 1 T W A G
PEL HFTO 7R M2 3 GC & A= i HAR 5 7 HL i B
Hw A BIMT . BFE & B, 7E FTO Sk 19 N B Bt
i (AGS) WYL FRBIE T, 7748524
FRWETIH, 3134 NFKEEFE AP, Wang
VR, FTO @ik 3% T % & % B1 (ITGB1)
mRNA 1 & M B K F 19 % 35, JF 3 58 ITGB1 1Y
mRNA mlA &1 K, H ITGBI Y1t 2 3k 1 L1343
W FTO B AR H A GC M BT R AR 28 . 16
FTO AT LA 3 B AR m°A 7K P 138 ITGB1 Y 2 35 K 12

HGCH ., Yang VR B, GCH MYC 3 N (19 %
KFEE, 1 FTO AT LL & B MYC 26 A 5" 35 1) m®A &
i, fR#EGC T MYC ik . Zhu 55158 i Western
blot 52 56 K I £ 72 i 2% 3K FTO A9 GC 41 g 5 85 Mg
T AL TSE 3— I il / 22 24 R/ 7 2 IR U i (PI3K/Akt)
B AH G BR H RGA N SR AT b, ARk
W1, Akt Al PI3K 1Y %5 B2 koK F E 9, 356 W] FTO %)
GC 4t ji 0 Pk 3% AU (9 4 1 A ] — o 18 B b 2l i
PI3K/Akt {5 5 38 J% SC B o FTO 30 i 4 % 7% 5% 5
) [] 5 5 70 & HOXB13 B 384k, M fff HOXB13 #Y
FIRKF-HE AR HOXB13 38 i H T i it A5
JE i RRE A KR T 2K 1 (IGF-1R) A5 1 W 1R ot
JUL T -3 4 /2R 3 B/ L h 4 R 0 B A
(PBK/AkY/mTOR) 15 *5 i@ #% # 58 GC 19 = 287,
HOXBI13 FAH & 115 5 38 B A W GCIRIT A
A S L LiZEPUERB L FTO BE MY 98 GC T 20 i 4 1
fe, MR HE GC Iy A K FIELFS . AMPK 8 1k W 3k
al (PRKAAL1) 25 ZFEIE M & 4 . Zhang 557
KB, PRKAAT i iof 34 15 S Ak i Jit P 47 ok 7 15 20 it
AR AP TS, 7E GC B T PRKAAL Fil FTO 33k F
o, H R IEA . i FTO i i 3 5 PRKAAL 1Y
mRNA m®A & 1 Fl K& E 1 K 38 il PRKAAT (1) 7K 5F- .
PRKAA1 HA7 {2 JF 240 M 3% 7 . 45 75 T BCRBE I f7 11
TyeE, w5 A i ST A DT A Sk A i GC AN i Y
JT . WERPIE I, FTO & Al 5@ i %/ eg EH 1
(caveolin-1) ) mCA & i FI1 2 7 AR 3l T 24 B9 4% 15 74
T PE GC AR FFE RS o caveolin-1 76 26 R7 R 1R 14
P 2 EHEAEF, caveolin-1 KB B & R
ATP & HE, FTO #[i] caveolin-1 I E HERE AR, AT
fRE GCAMM M ER MR, RZ, FTO FEHiE
3 caveolin-1 1 ] T £& ki A& FE I, 31X 7] fE 5 2
ATP Rz gl /b, DT B ) 7 s 4 A 9 A . (A
IR, Xu SEPR AR —FP 2 & BT A GC e ] 9%
() i E 43 I B —EB 5 B¢ 40 ¢ H 9 (EBVaGC)
. FTO Rk A, 03 b B I 4 35 R AP-1 % 5%
K A7 (FOS) 1Y 23K & il EBVaGC 4t Jfd 1)
AR, HeRB K FTO $28 B /5
S SO
2.2 FTO7ECRC HMIFRERIEAHLH

CRC W) & A K ALK IE AN R —1, FTOfE R
Z5HFZ—, FECRCHELER ., REKBL
T B A7 250 7 i R HEEEAE . FTOAE Wi dE
K775 N8 CRC H AR FH it A7 i BRI I,
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33 &

FTO 76 N2 5k S 5- %R g (5-FU) Tif 25 CRC 41
LRIk B, mRIBIRR UG 2 . FTO 7E CRC
T 5-FU IR YT R BSOS R F D) E T, HGE
POHE VAR S SR T S5-FU M 245 1 CRC 40 J 1Y
fif 32 P, I 38 i B S 0 R T AR S AR T R R
PE CRC 40 I /Y i 52 P . FTO 38 5 BH Wt AMP 3% 1k 25
H B a2 (AMPKa2) B m°A T EAL AT B3 MYC
Fik, R F CRC A % 18 78 AT 08 T 4F A i
Fb, FTO FE N L 18 AT i 38 #F PI3K/Akt/mTOR i % 7F
CRC 4t ff b & #54E P, 56T CRC 5 B JHE AN FTO K&
PR 22 T) B DG IR o NS 28, IR 0T IR A A, 4
B2t N E AR B 4L 20 A i s I, Rl RE &
& I I8 HIT 20 i 35 B RN A7 5 B 98 RE LU R R AR
P Can R &y Z AP B R AE ) 5 e
RA T AR F AR A %, S 808
A RAE SRR Ak I R T O E 1 LAt AT
JHEAH GO R . — S 5RO B FTO JE R A —
T X Y 2 3 M T BESE R T FTO BRI i 2
Ik K LA K B 5 9 T 9% 2 ORI IR B R AR T i T XT
CRC AUBS = A= 52 . b Ah, FTO JE A o 2K 1l e &
P v AV P KO, AT S B AR BE B (AN 1L-6 .
IL-18) M, JFH58 VEGF 35 5 49 I 45 2k 1 LA 42
#F CRC 19 & 4 & Y. FTO/mMPA/MYC 15 538 % © 1
FERE A PR . TE 0 Yang SR 48 I AY , AT
40 L o FTO Y 58 hn A0 meA Y 3 Ak A sk /0 AT DA E
MYC mRNA ()% M, 14 5 9 6E 40 I 19 5% B8 F =
7%, MYC /& CRC S E M E R 2, LA
FTO 7] 3@ & 2 F 43 +F HLHIE 2 CRC ) &4 . R %8
MR . 5358, Lin EPVE B, Mog %% br i L A
(SIVA1) 1EH FTO 7E CRC 41 s h A/ S 1o 09 F 2
TUFHE A, FTO A5 SIVAT Y mOA {5 1 5% i 41 it o4
T2 o AT 58 CRC 20 AL XT 5-FU BT 245 7% . Wang
AW R % B FTO 38 3F G6PD/PARPIT 2 1 4L Ak {2 ik
CRC & JE I ¥4 b yr i 25 ¥ o 5 Z M e i 2,
Ruan %51 & 3L FTO 761K S8 F1 & 3 ¥ 3] CRC %%
FTO 38 i Ph m®A A8 v 77 2040 ) 5% B 40 C A 1
(MTA1) 135K A& 44 g 30 I /5 H] . FTO 7E CRC
HA P RIXEAL, FTO M I ACE 85 1 58 35 1S 5
U, X5 Lin SR A58 45 RAG G A B . IR FTO 3R
KT T CRC 40 M2 mRNA P A mCA, K, Ml &
M P BOUR PE AL S PUPE R SR Ye SV oY K
B, FTO A1 ALKBHS & ik 1% 9 /b 2L [F] 1% 17 FOXO
5530 B, M5 30 CRC 41 i 1Y 5% 8 RE 7 19 58
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It Ak, FTO/ALKBHS () F 18 43 3 /it METTL3 7K - 3f:
FEAIK METTL14 K °F, #E— 252 i CRC #F & .

FTO 5 Z Fp K [R5 5 B S Bk, 45 6l % £ fh
B, X AT B HE— 25 i R FTO 7R 98 0 T 2 4%
BB M T, PO RS R R Nl e AR e g 4
di S, R FTO #2538 1T g 5 80K [R) /Y 3%
R, 5l mOA AN 2 4 0 S A S A B s, D
K ok BB . 5 A AR R Y A AR R
8 T B9 A7 A6 5 75 6 FTO 3% P 1Y 20 8U8% S pE Y,
PR T A2 2R R 1 A L FTO YA 8 A i oh g
[i) By - A 1T R 3% £ 1Al 8 35 K SE B9, B 58
HREEL SRR T R AR, X BB KT B AR T 41 413k
UL 2 g E A 3 AT B A R FTO i IS At %
IEXT CRC W52 M 25 S R I Hh — Bt iy I I8 . e Ak,
A BR A REA B A TR ASI J  REAh  AE 1
250 7] BB T B0 FTO 76 5 2 J 0 28 B0 v T 4 36 19 o8
JEVER . Bz, 285 FHLE AT LU i FTO 25 H
BTl 1 3 TR RN A A, O S R L AR A% e A v 0 %%
F R IHAEZE F . FTO 7E CRC WY kB R BT b
A F Be ol 3 A 5 mOA B4 78 4% Ff 2 BEAS 1T A
AR AR W £, T BT £ 0 S5 K IE
WIHA FTO 75 CRC i I 42 4 FH S & Fh AR B A5 T
(A AL
2.3 FTOTEAMIHLEMERRRIEZRZIERIE

25 SCHRO R B, FTO 8 R R R 9k k
P, R RIE B FTO {2 JF T R MR 9 A0 M A AE . iF
B MR 208 1. Tan R R, HRIEFTO %
k5 RS RE U AN R A G, MH FTO 3%
IR ST A0 s aE . AL L, FTO B4 #E e o/
WA A KT C (PDGFC), Jf L) m°A-YTHDF2 {&
i 2088 E H mRNA £ 3k . 1fif PDGFC L8 5 5
Akt {5 53 B TR O, R IEA A K . A,
Garg Z8™IN R FTO i Tk om 7 AEK . =3 f1 1
2 — 8] 3¢ & ¥ 4k (epithelial-mesenchymal transition ,
EMT) , M7 77 198 B 545 1 R 20 B 1 350088
£ . Wang Z¥ JIE 52, FTO 38 i [ A 198 1 o 40 i
Y TFPL-2 (1% 3% 3k fiE 3 J iF F € . 10 @I FTO 15 m
JIg 5% 98 20 Lt TFPI-2 mRNA B9 mOA F 354k, AT 38
id m®A 25 4% YTHDFIL 3 il mRNA £ 2 7k, 55
TFPI-2 F 3k L, I 300 e At i 38 78 . AR V& TE A .
BRIKIE L . RSP ERS AR 28 DA S AR P g A= <

FTO 76 T 1Y ok e oo 2 o & 92 (4 1 FH it G
VI, W, A, cicGPR137
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B FHHEFTO, /5 cireGPRI137B [ m°A 2 H1 54k
JEME E H 3k, il 1 cireGPR137B/miR-4739/FTO [
ot B9 1) JFF 20 B g ) K AR RN ER RS 5 Liu AE0Y % BT
20 it 95 1 B 2 Tk i DT BR A B R R 1 (SIRT1)
T H FTO () 235 B3R mRNA g P LA 9F b g 1) %
B 5 1 F 3K FTO ib ] 3 1 il 3K 98 3k I TEAD2 7% 5%
B B 19 mRINA B 14 f 400 i A o R4 98 1 i
JEPA . Bian SRR B, S MR B SRR A AR T I
(AMD1) i i FTO £ 3 (1) mRNA 25 H 560 A2 2 JH- 41
s T 40 M3 5, H FTO &5 AR WG AR .
LncRNA FTO-IT1 /& FTO 3 K i N & F X 6 52 9,
T 40 B A b R ak A OF TR A0 I 0 g, O
STIP U (T30 i O T o Y O R R S P
e

FTO 75 £ 48 98 P i 2638578 FTO 3 a3 39 i
i $E 3 P AK3 mRNA [ f2 e M, O 5 B0
K1Y Ake3 B TR, HE I AR 2R B A e A0 R T 1
B A B B, FTO X K 9E 4 #% RNA  (IncRNA
LINC00022) 1) m°A 2 H 356 £k 3 ) JH 5 A5 75 1R P fi2
T B SRR A R K, HFTO b R
FiJ5 AN R, Duan SR WY, FTO 7] B8 A B 132 4
F1 YTHDF1 [ {5 HC 0 35 X HSD17B11 £ B 135 5% 3% ok
B0 A g A0 B b RS T AR R, AT T
1) & % .

3 FTOEBHEMERT PIEARTHA
HIE N KRB XA & R

3.1 FTO#M#I%I7E GC % CRC HHI&IT

B & FTO BU@/E B Wi 7~ LIk, FTO S5
(4947 5 30 1 AR FH 245 4 B AH G 1 40 4 700 o Bl 2 Bk &
M. CLEHM, FTO M CS1 e H A CRC 40l
ZMS5-FUM 25 PE4IL & (HCT116-5FUR) (%) CRC
A Mg, HHLHR CSTAME T FTO & A 1Y 2 1 3
it 36 P, T AT LS S A S i A Y B A
TR R 28 LU AR N g ik Jg . 53 4h, CS1 ik ]
LT JH CDC25C 75 5 4H i J8 W45 28 GyM i, I
RSEAMIPH T . CS1 ] DAE Ry B — B AR W sl ik &
iR, LA IRIETF 5-FU /) CRC Y7L T 250,
YE R CRCIRIT I FE IR YT MDY, K B R J2 9 & 3
() FTO {955 — A 5a PRl 7], & nl i M 45 5 FTO
I 5e PR b BH 1E mCA Y RG], ML T S
ssRNA JIE W) 52 4 P 454 FTO b F0 4 1 235+ a5k 310 i)

FTO. BLAh, RERIL XM H LAY MM EE, I
HAE % 42 =5 40 i N m°A mRNA B8 M K 100 53
VFXTT GC M CRC WIRIT A —EE T, X HARTT
7 A 0 H Al & AR U 0 FTO B S SO At £ R sl
oM s N A R E— g . A, RIEERXT T
ALKB W 52 0% 0 2 B MR AR /N, X BRI T8 AE Sk 41 i
P FTO Y 5 5 0k D) BB B &1 19 S8 FPESY S Wk,
Z W 58 6 ) T e 2 B MR 9 FTO B0 o H AR
YRR (MA) RAEESAREIL R TRy —Fh, FE
LT 15 51 R 25 A B0 0 ) A B ) B ARG T AN A
S Tt TR S A AR T P 4% . MA TE AR SR 2 FTO
P RAR Y S B R R . MA AT RBSE i 5 FTO
R E A EAEH T % A m°A 19 ssDNA 35 4 FTO
it . MR, MAANAES ALKBHS R4 G ; B
ANFE4r ALKBHS 5 ssDNA B9 45 5101, B4 & A M
B MA 5 4= ¥ FB23 1 FB23-2, &A1 A€ 40 il A &
AML 41 il (%) FTO 3 ¥ G 3 J7 1 2 30 1 AR 4f 1 3
B F T MAAE GC Iz CRC 44 iy b & 75 B A FTO
0 355 7 A A MGE E L, T AR — 25 W 9 E S
MA 7 8 [ it J8 4E 40 i o 4 FTO [ 52 . Feng %5122
KB, T IR A AR B 95 fr vk BE 0% 1 5 FTO 1
J 48R B0 3 W 9 mTORC 15 538 B 193805 , T
P T AT 25 0% GC 4 L A BT AR o 5 ]
B, B SE R S Y FTO TR 38 3 mOA 45 8 A BIL 1
- 9% DDIT3 () R ik /K ¥, 1fii DDIT3 fE 5 mTORC1 T
T — A 5 08 T A G 9 b g i 2R R, X GC A —
SE RN RN . T FTO 78 HOE R A A A AR i
R, 0, 5T 454 2 & W Sk N
W e AL AR TR, T NO IS A 5 0, M
L, %6 T, Kuschman Z5"HESE NO A 38 i 5 9
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