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[ ABSTRACT]

obesity-related protein (FTO) , are its demethylases, which efficiently remove the modification of m°®A mRNA, and is

N®-methyladenosine (m®A) is the most common mRNA modification in eukaryotes, and fat mass and
strongly associated with obesity.  Atherosclerosis is a chronic inflammatory lesion of the blood vessel wall driven by lipids.
It was found that FTO-mediated m°A may influence the process of atherosclerosis through lipid metabolism, oxidative
stress, mitochondrial dysfunction, and macrophage foaminess.
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DLIE S SRR 5T 4R 5 Runt A OCHE SRR 1 19
{R#% e FHE %) 1 ( Runt-related transcription factor-1
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S As RS ARSCRTER FTO Ak mC A {4
e As HERE AT BE B F S AL 48— S ah , AT A
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SREBP1 ¢ ) i 2 4 5 1T 240 B 18 I & 18 - 41 il 1 At
PR AT i AR SR R . SREBP e id i it 2
17 F A% (lipid droplet, LD ) 3 If (1 21 g 5E 1- 5 %
DNA Wr 24 [ ¥ o ( DNA fragmentation factor-a,
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Wi 156 [ 7% 32 (reverse cholesterol transport, RCT) %A
PERIBLRAE I LA B 038 P B D e A A BF 5T
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TN T As BRI T ApoE ™ 15 S 4 AE | 41 i
PR A4 AL N 38, ApoE/Plins X3 A i bk mI i
As, TEICE RS #Z I kB (nuclear factor kappa B,
NF-kB) | 5 I 1 Z 0 W2 &% B 2 & Tl [ Poly ( ADP-
ribose) polymerase, PARP | i B Mk ILES: 3 3% g/ 25
F ¥4 B B ( phosphoinositide 3-kinase/protein kinase
B,PI3K/PKB) 1222457 i 1k 2 FH 34 ( mitogen-acti-
vated protein kinase, MAPK ) il J #% #7 . I, ot
FEAED Plin5 AT 38 o 90 160 S A | 40 B T A S A
I 3, TR As ERRDY S ZERR I 4, FTO AT
it g H AL S 8 PlinS A R A LA, F
FTO /31 m® A B TE As FHIC AN h XS Plin5 3
ISR B VF (E K58, NADPH 4({L i (NADPH
oxidase , NOX) A2 M4 58 19 3= B R, 76 0 L 55 9 s
R SRR O AE ] . e P b HE 1) 5 5E 1) NOX
SRR AT DL 2 T P Rz B — AL A A 8 ( endothelial
nitric oxide synthase ,eNOS ) fiff 1H) 1 F1 £ 744 T HE fx
itk , P BB S — BT TR T SR IR YT AsPY
AL PR 15 5 % S 3 i PRl F (suppressor of cytokine
signaling , SOCS ) # /& A2 A5 5 7% 5 (1 240 JfL P9 98 7
#,S0CS1 Al A JAK2 | STAT1 Al PI3K {5 5
FERY RG] NOX 52 5 W) 2H % F1 NOX 7. {1 5%
IRV T WA e R S DT IR] R R A 1
FEAEFRF SOCST /K- Fr il Y, FTO 1Y Nl A B T4k
Frm K9 SOCST m°A B M, X FL 17 5840 A 30
YTHDF1 454, LI4ERF SOCST mRNA FyasE M, 334
I SOCS1 & F Y F LD FTO £ S 1Y
m® A BT LUE R 20 SOCST (2R HE TR I NOX
F Ik, B % 5% I F 4 (activating transcription
factor 4, ATF4 ) i —Fh 2 5450 0 3805 7 114) G B 7 5
0, 3h 2 b F B2 HE 2 (upstream open
reading frame 2 ,uORF2) H FEAL7E 25 & N S B (in-
tegrated stress response, ISR) ] [A] SC 80 ATF4 it £5
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OPAL) FIZ R ARl & 85 1 1/ R IR Al & 8 2
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PRI Z AR 53 24 114 A 5G] (fission 1, FIS1) (3l )
A M 1 (dynamin-related protein 1, DRP1) Flk ki
REE 1 18 ( mitochondrial membrane protein 18,
MTP18) B IR T i, I HAr S LRLAR A Y A
F G JE P PGC-1ar I 2% KL K 55 S I+ A
( mitochondrial transcription factor A, TFAM) {9 3 i
ZRNH e B A, FTO @ 2 Ak
SN 1 ( Caveolin-1) mRNA [ R AR M I8 35
LRI 53 24/ R A AR A IR e, K
TN AZ A A m® A B IR e AR I A0 A
FTO /Y1 JZ 3 3k m] DL 5 ek /> HSP60 mRNA
m A B FEAE UPRmt ' UPRmt (47 40 1 6%
T2 (R SORL A N Y 52 W), G4 ST R R 1k 2 R
LB RN S Pk S =l Y S D NG
P ATP FER SR (AR AL AT B 25 B Sk
S HT R H FTO ] DL BRI D R R 65 1) & A= (H
HAMAT3E 3 S SR A D RE AR TE As KA &
PR R VR 75 20 2 0 SR B LASRIE
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B R0 ) R AR MR AL, 2 As KAL)
KHEL YR, ATP 454 & %15 /& Al ( ATP-binding
cassette transporter A1, ABCA1) Fl ATP 45 & & %% is
& G1 ( ATP-binding cassette transporter G1 , ABCG1)
SRR IZ M ATP 458 & 5% 2 /K X% ( ATP-binding
cassette transporter family , ABC) fJ A B% 5% | 76 H [&
i bR A OC E/E Y. PPARy 3 3k N
PPARy/HF X 32K (liver X receptor, LXR) i 145 AU
T TR R R 1 SRR 5k . AMPK G it
BN ABCG1 21X RIS 3 F 20 i HDL A5 I [#]
B R AT As EHIY . FTO (3 B Rk i 5
ABCA1 F1 ABCG1 ik, 1 FI ] siRNA PLER FTO NI
FEAR T i B 315, 0 PPARy IS H R
oy AR FTO TS ABCAT 1 ABCGI
f3ik, FTO i1y AMPK fEfb V3 ol (AMPK
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IR KA LW BR FTO A5 /) ABCA1 F1 ABCG1
9 T AMPK 0 7000 AT LA S 2 ek 2 A
FIZRME PN s TR 10T CD36 S il Kz ik, A
A% B B 25 H (low density lipoprotein, LDL) [
PEHL, PPARy T CD36 2 1A il 5 v 20 fifd £ B 48 1k
I LDL( oxidized LDL,ox-LDL) ") FTO By3 i ik
T3 PPAR F1 CD36 FikFEK, K ULHEN, FTO
ZLE LI PPARy A/ Big o 45 B LA S o
AMPK 175 5 BH [ EE 3 406 ox-LDL 755 A3 IR 240
WIS Btz A1, FTO 4 ] BETE L Wk 20 i A% Ak
R IEVE I, STAT1 F1 HIF-1a 2 #F M1 #2 4k, i
STAT3 STAT6 Fl PPARy fieif M2 k', 7 FTO
R B L WE 2 o STATI , STAT6 il PPARy Y
mRNA FIEE K- FREAR, R, FTO R 7T B
I T U STATL () 3R A K Ml M1 Ak, If i i
YTHDF2 2 5% STAT1 1 PPARy mRNA €
PRI M2 B Ak (E 2) .
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SR LA L ANAAR 5 B, 78 22 b A s b K 4%
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( glucose 6-phosphatase , G6Pase ) F ik Hs i =X 4 R
PR ¥R IR 13 4 ( phosphoenolpyruvate carboxylic acid ki-
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235, FTO siRNA 4b BT L 22 400 1] 155 gk 4 i o
FOXO1 235", i i 4l FTO, Al LAAT 3 4 1k
HTTER FOXO1, iX — SR Mg A B2 J TR 97 AU PR
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Z 54N T AHHAE As R AR JARRVE HIBL
HATS IR T ZER R 1 SRR UE S, A WESE i AN fiE
WIH FTO J 51 IEAETE As 254>k 301 Ay g BEATL A
HETE A EAER], BARBARYLES A 7 ] (2
FTO 389 m® A B HARA AT RELE As o A8 1E T2 1Y) 4
BBl S —RE PRI, IR FTO A T /R As
IURIEPNE LY

Plins ——> HIHIRE. ARETIELER

°
( s0Cs1 ——> (NOX ——> o @

ROS
ATF4
RAE R AL
mIOR ——>» PGC-1«
¢
I mfA
MEN12  BISL
mMRNA OPAT  MTPi8
—
e © Caveolin-1
Lehitk
\ ABCAl —>  EmmEERAL
o "
e —> E Rtk
FOXO1 Rigges

E 2. FTO 7" 58 m°A €165 5 SR LRk Th e
&5 | B TGk 20 B K 1L Fn B IR 2B A AR 4L S 78
Figure 2. The process in which FTO-mediated m°A
methylation participated in oxidative stress,
mitochondrial dysfunction, macrophage foaming,

and macrophage polarization
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