AU AH 2 B 7 T4 - Hhsa-miR-30a-5p i 4%

SLCTAT{g it gk At

AR, RRhl?, 22, Wk (1 FSRERR S — MR EERE AR B S8 AT 830054; 2. HigHlk

BER 258 s BB AR, sl B8 ARTT 830063)

WE: BeY WA O U5 1 % (metabolic associated fatty liver disease,

MAFLD) H1{#/’NRNA (microRNA, miRNA) WHEFET-HiHE . 753 #EGSE135251
i gt T 2= R R IE M M IE KA 50T (gene set variation analysis, GSVA) .

TEGSE114923 %054 th it 47 Z2 5 /0, IR R 88 ) PR 4 R AU T AH G ZE IR I miRNA . DL
202243 H 1 H 22202344 H 30 H T Hri R 528 — & 2= Be 4 I 08 75 112 AMAFLD(Y)
1051 55 2 1E NMAFLDAL, DL [R] 4 551 1A 5 DT A 49 10491 ik i 76 S5 A Ao fidk B o) R 4.

RESMEAMAEA . 18I S e % 8 B R Gl FE U M (reverse transcription quantitative
polymerase chain reaction, RT-qPCR) FlWestern blot llmiRNA J £k 46 T-AH % 5 A
[ GAREBARFETN 5111 (solute carrier family 7 member 11, SLC7A11) . &M H K
FALYIN4 (glutathione peroxidase 4, GPX4) . IMZL & %1 (heme oxygenase 1,

HMOX1) | 1Rk, i Bk G e W B S0AS I 4 B H K (glutathione, GSH) . A
% (malondialdehyde, MDA) FIZJEKXF [H40fi/ %6 (interleukin-6, IL-6) . &
IRFEIR T (tumor necrosis factor o, TNF-0) ] 7K. 455 GSE135251F1GSE114923%
PESMTF, SEFENBAML, MAFLDEZ F41IRIE (¢ =3.229, P=10.022)

FERBET: (£ =2.008, P =0.006) B EERIE, Z5F0HWraRRAMAFLDFIX]
HIEH 88T M R RILMIEER, HPEIINNEIL T EEER . 31N ERRIEN
miRNAFL5E T 7N A 246 00T (ImiRNA,  hsa-miR-192-5p (4.628 +1.23413.171 + 0.456;

t=2217, P=0.068) . hsa-miR-122-5p (13.532 + 0.9461,10.536 + 1.444; (= 3.472,

P=0.013) . hsa-miR-30a-5p (6.081 + 0.770t(:4.106 + 0.269; ¢=4.841, P =0.003) .

hsa-miR-100-5p (5.888 + 0.933}1,3.888 + 0.721; ¢ =3.395, P =0.015) {EMAFLDH#
261k Fi, hsa-miR-10b-5p (5.077 + 0.876£6.439 + 1.076; ¢=1.963, P =0.097) .

hsa-miR-223-5 (0.626 + 0.7231£.2.790 + 1.912; ¢=2.111, P =0.079) . hsa-miR-215-
5p (0.595 +0.771k2.738 + 0.885, ¢t =3.652, P =0.011) Fik N, HAhsa-miR-30a-
S5p E /K 2% . RT-qPCREEREH, HXTHEAH LE, MAFLD & fhsa-miR-30a-
SpRikAKFRETE (1.591 £ 0.22981.012 + 0.031; = 9.676, P < 0.001) , SLC7AlIl
mRNA (0.598 + 0.1081£0.997 + 0.034; = 13.64, P < 0.001) . GPX4 mRNA (0.724 +
0.0641£.1.003 + 0.029, r=15.34; P < 0.001) FIHMOXI mRNA (0.688 + 0.07811,0.993 +
0.034; t=13.92, P < 0.001) FiA/KFEZEEK. Western blotZE B Rx, SxIHA
FEL, SLCTALLZE [ (0.712 + 0.074E£1.000 + 0.053; 7= 10.01, P < 0.001) . GPX4
E (0.810 £ 0.034E£1.000 + 0.019; ¢ =15.25, P < 0.001) FIHMOX1&E [ (0.673 +
0.026111.000 + 0.029; ¢ =26.75, P < 0.001) {EMAFLD#EZ HRIALE T, S
SHEZAI L, MAFLDEEGSH [ (163.684 = 15.857) U/ght (197.728 £ 11.009) Ulg; t=
6.109, P <<0.001] /KT EFEIL, MDA (2494+0.253) pumol/ght (1.0612+.205) pmol/g;

t=7.602, P=0.002]. IL-6 [ (55.219 + 0.743) ng/LLt (46.456 + 1.831) ng/L; =
14.48, P < 0.001] FITNF-o [ (22.883 + 2.893) pg/LEtt (13.885 £ 0.169) pg/L; =
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10.78, P < 0.001] /K V23 T . 453 hsa-miR-30a-5pA] A L 4 7] SLCTA T {4k
BT, {EMAFLDH R AEAR 48 A S A0 AF
Kigia): ARUAHICE I YEI % hsa-miR-30a-5p; #KIET:; HRAE

Hsa-miR-30a-5p regulates SLC7A11 to promote ferroptosis in metabolic associated fatty
liver disease

Ke Yue', Liang Cancan’, Ji Wenjing’, Yao Ping' (1. Department of Digestive, the First
Affiliated Hospital of Xinjiang Medical University, Xinjiang Urumgqi 830054, China;
2. Department of Digestive, the Second Alffiliated Hospital of Xinjiang Medical University,
Xinjiang Urumgqi 830063)

Abstract: Objective To investigate the regulation of ferroptosis by microRNA (miRNA) in
metabolic associated fatty liver disease (MAFLD). Methods Differential expression analysis
and gene set variation analysis (GSVA) were conducted in GSE135251 data set. Subsequently,
differential analysis was performed in GSE114923 data set, and the regulation of miRNA
targeting ferroptosis-related genes were identified. Ten patients diagnosed with MAFLD by
abdominal ultrasound in the First Affiliated Hospital of Xinjiang Medical University from
March 1st, 2022 to April 30th 2023 were selected as the MAFLD group, and ten healthy
volunteers matched with gender and age in the same period were selected as the health control
group. Peripheral blood samples were collected. The expression of miRNA and ferroptosis-
related proteins [solute carrier family 7 member 11 (SLC7A11), glutathione peroxidase 4
(GPX4), heme oxygenase 1 (HMOXI1) ] were detected by reverse transcription quantitative
polymerase chain reaction (RT-qPCR) or Western blot. The levels of glutathione (GSH),
malondialdehyde (MDA) and inflammatory factors [interleukin-6 (IL-6), tumor necrosis factor
o (TNF-a)] were measured by enzyme-linked immunosorbent assay. Results Analysis of
the GSE135251 and GSE114923 data sets showed that compared with the control group, the
cell necrosis (¢ = 3.229, P = 0.022) and ferroptosis (z = 2.008, P = 0.006) pathways were
significantly activated in MAFLD patients. Furtherly, 8687 differentially expressed genes
were identified, among which 31 were ferroptosis-related genes. Among 31 differentially
expressed miRNA, 7 miRNA were identified to regulate ferroptosis, of which hsa-miR-192-5p
(4.628 + 1.234 vs. 3.171 + 0.456; t = 2.217, P = 0.068), hsa-miR-122-5p (13.532 + 0.946 vs.
10.536 + 1.444; t=3.472, P = 0.013), hsa-miR-30a-5p (6.081 + 0.770 vs. 4.106 £ 0.269; t = 4.841,
P =0.003), hsa-miR-100-5p (5.888 + 0.933 vs. 3.888 + 0.721; ¢ = 3.395, P = 0.015) were
upregulated in MAFLD patients, while hsa-miR-10b-5p (5.077 + 0.876 vs. 6.439 £ 1.076, t =
1.963, P =0.097), hsa-miR-223-5 (0.626 + 0.723 vs. 2.790 £ 1.912; ¢t =2.111, P =0.079), hsa-
miR-215-5p (0.595 £ 0.771 vs. 2.738 = 0.885; t = 3.652, P = 0.011) were downregulated. The
upregulation level of hsa-miR-30a-5p was the most significant. RT-qPCR results showed that
compared with the control group, the expression level of hsa-miR-30a-5p (1.591 + 0.229 vs.
1.012 £ 0.031, t=9.676, P << 0.001) was significantly increased in MAFLD patients, while the
expression levels of SLC7A11 mRNA (0.598 £ 0.108 vs. 0.997 £ 0.034; ¢ = 13.64, P << 0.001),
GPX4 mRNA (0.724 £ 0.064 vs. 1.003 + 0.029, ¢ = 15.34; P << 0.001) and HMOX1 mRNA
(0.688 = 0.078 vs. 0.993 + 0.034; t=13.92, P << 0.001) were significantly decreased. Western
blot showed that compared with the control group, SLC7A11 protein (0.712 + 0.074 vs. 1.000 £
0.053; +=10.01, P << 0.001), GPX4 protein (0.810 + 0.034 vs. 1.000 + 0.019; t = 15.25, P <
0.001), and HMOXI1 protein (0.673 + 0.026 vs. 1.000 = 0.029; ¢ = 26.75, P << 0.001) were
significantly downregulated in MAFLD patients. Compared with the control group, GSH level
[(163.684 + 15.857) U/g vs. (197.728 + 11.009) U/g; ¢ = 6.109, P << 0.001] in MAFLD group
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decreased significantly, MDA [(2.494 + 0.253) umol/g vs. (1.0612 + 0.205) pmol/g; t = 7.602,
P =0.002], IL-6 [(55.219 £+ 0.743) ng/L vs. (46.456 + 1.831) ng/L; ¢t = 14.48, P << 0.001] and
TNF-a [(0.022 + 0.002) pg/L vs. (0.013 = 0.001) pg/L; ¢ = 10.78, P << 0.001] levels increased
significantly. Conclusion Hsa-miR-30a-5p may promote ferroptosis levels by targeting

SLC7A11, playing a pro-inflammatory and prooxidant role in MAFLD.

Keywords: Metabolic associated fatty liver disease; Hsa-miR-30a-5p; Ferroptosis; Inflammation

ARWTAH ARG 47 (metabolic associated fatty
liver disease, MAFLD) & —7Ff LA i 78 M ks
i, 5 A E B I S B AR 22—,
MAFLD € B — /N H A S P A ), 50 4
BRI 5y 2 — B NBIMERE, &R T T 2 e
LMY . MAFLDE 2 35 M fa7 55 1 i 24
WIAH ISR T 28 (metabolic dysfunction-associated
steatohepatitis, MASH) , #F— 0] K J& N Hi{l
S AR . MAFLDFIABRER R N25%, TN
FFF A 093 FE 6 1 K e b i JRUR ™ . MAFLD )
R AR B, PTREIE S R AE . EALNIE. R
PTG A e AR, BRAETAE N
A AR T T eI 2 8 1 )2 e
BRIET R — M S EA LA G . AIgiy . Ry
SR OV 7 i W =2 D=1 i B S5 L R R A e R
PR BRI T AR R AR R B
ik (glutathione, GSH) ¥Eu. 2Bt H kI S AL
4 (glutathione peroxidase 4, GPX4) iDL K 5%k
AR R B L AL T A S R R i e s S R )
MAFLD 5 S0 SR JORE I E5 V) 6 R, BRABTS ] RE
FEMAFLDH R I ML o R 5 5 s /R ™

i /PRNA (microRNA, miRNA) &—2K/N )
JEIERNASF T, HilE 5HmRNAR3 JER 3 X
i, FEMRNA R FE R B H], AT R A
BRIEIL . JTAER, B Z FIEYE L], miRNATE
Z M AR RE R AEE ) R E T
FEEVERY . #EHREMAFLDH, R miRNAF
S Ik ok A AR R S UIAR . D
PIRERRN N R BE PRUR UE R R B, miRNAFT B
FMAFLD K fdt e . Awk 5t 8 R kst
T-EMAFLD 1 (1 FH & i LE I 2 L), R
GSE135251f1GSE114923 R R A F P L gt iT 2= =7
KIEHTFIEE A 7 o A, DA E SERPE oA K
(2R FImiRNA, SR J5 TEMAFLD & Al gk 5 ) i
NBEHAT IR . AR T4 2 H B T AMAFLD)
S FHLRI SRR P ERAE, R IIETT HERE S i
TEALE I R
1 575
1.1 4B E RS HT GSE13525 15 #5 4 05520611

B A AN [F £F 4E 0B BE M AF LD 151 A1 0451 fidk e 5t
TR TS A mRNA R IA B4 H5 . GSE114923 %45
AL FE A MAFLD A1 4451 {6 5 6T RE ) ML miRNA K
TSR . IR RIEEAE 5404 (gene set variation
analysis, GSVA) 1F/r%fGSE135251 % i fE it 47 2
BRI4EAR 00T, DL 5 MAFLDAR € i R2 5 1 48
MIZET B (PRFE. 4Uf 2. difAET . 2kIE
TSy HFETS) MBS . M8 A limma A 43 5l
SFTGSE135251 fIGSE 114923 ¥4 4E 34T 22 F 4047, LA
U5 TEAEMAFLD A 35 R0 g R R 2 ) d 3 22 e 3Rk 1)
FPIMImMIRNA . ik 25414 [log, (53R | = 2
HP < 0.05. ffi ] TargetScanft. 4 T K e T 22
SFERIEmIRNARFETEREIE R . 38 i A miRNA
BRI RERBE T AR DG RE R, IR A AT RE AR kAU T2 A
RHEDR ) 22 7 R 1A miRNA .

1.2 A5t AR UREE20224E3 A 1 H £220234F
4F30H T 37 5B R 5 — I = e 48 BE Rk 75
W2 AMAFLDI 1061 3, gINbrdE: OZEEHE
AW AMAFLDI) 83, HARGE 7 R I RS2 3R
[l P 3 e, TP L S5 A ORI B R AN, e
R A B 2 ki n, S8z CRPFFREGRES) el
55, FNEFEEEAEM; @FE18~65%; LN
FEBN S ol B RS RN B AR T 140 g, Lo
T70 g HEBRFR#E: O HADFIRE S, QRS M
Wi AL R SE @F FLAMIg Mg, o
B BRI BAEER S @16 H WA
HEATRESZ M AT RE M 25 @2 s AL IE 2.
IF) SO MAT B A1 1) R A 4 UG T 49 10497 e e 26 B 2 1y fie
XA . T2 5#H RESEINEIMS ml, R
FrgtE h, fEfEE —80 CEBKEKEE T & . &
W 75 20T 5B R LK 2 55 — P I 2= e A B 2% 0 2 it
(K202309-11) « A 2t & 5258 5ig R 1.
1.3 miRNAF»mRNAK-F 6440 {f ] TRIzolixk 7
(Invitrogen, 3&[E) %M i W5 I AME MLAFE A
JREUERNA . {# fiNanoDrop 20001 5 fiF i1 iF
FERNA A B AR, HEEN AL, / AygofE1.8~2.0F]
RNAREARH T 928, 0 TR RBAFKETR 11
(solute carrier family 7 member 11, SLC7A11) .
GPX4. 4L £ % E1 (heme oxygenase 1,



HMOX1) , fffJPrimeScript RT reagent Kit
(TaKaRa, HA) 4% M1 o 1) i W £ 1T cDNA&
i, BEfE{#HSYBR Premix Ex Taq II (TaKaRa,
HZA) XfcDNABEAT I e 3¢ 2 5K & i i 20 B
(reverse transcription quantitative polymerase chain
reaction, RT-qPCR) . X} hsa-miR-30a-5p, ¥
miRNeasy Mini Kit (Qiagen, £ [E) % I8 i i
(F135d B E AT cDNAS &, B J5 fE HImiRCURY LNA
SYBR Green (Qiagen, fE[E) XfcDNA#FEAT €=
KA M N (quantitative polymerase chain
reaction, qPCR) . PCRIRMAKRRUIT: 95 C, 30s;
95 °C, 15s, 60 °C, 30 sf172 C 1 min, 401§
s 72 °C 10 mine {3 FH2 0 H L H AR RR IR AR X
FikE, LAp-actinflU6 NS HHBATIH—1b. Hr
FYESIMFAI KL,

1.4 SLCTAIL. GPX44=HMOXI18&& FAK-P-4494m] 1 ]
TR G B UTE 73 T 2% (radioimmunoprecipitation
assay buffer, RIPA) ZZphil (& 1% 1) & H E
il 71 FH 1 % B0 B R M A 0 R WO E, P ED
MOEEJE L AR A RIS R . BE S A
Z ¥ A7 ® (bicinchoninic acid, BCA) EH
WEMEAF&E (Ba R, HE) MEAK
Ei#irEE. BEENEAREL (30 ug) 5
5 x SDS-PAGEZLRIR G, &S ming T4 k.
FEA N B SDS I M Bk i et i v, JFAEfE R R
BEAT HEVK . A FRVE R K 73 B B 2R B e 72 2IPVDF
JE b o 7R ST F 5 % B iR U 7E e e 4R ¥ A% b3
2hjE, WS —P0 CEMZE), TE) 184 TR
Fid. RIFKEETBSTH K3 NGERWIE TS
HPREZ A I —Ht (ZHERw, PED HE2h. HH
B ROCRY B5 . PhB-actin yN S EH, ]
Image JE /XS H K8 H AT E 20T,

# 1 PCR5IHFT

AR 145 (5°-37)

SLC7AIll #3514 TGGAACGAGGAGGTGGAGAA
TF#3514: TGTGCTTTTTCCTTCACAGCG

GPX4 #3514 TCACCAAGTTTGGACACCGT
F#314: ATAGTGGGGCAGGTCCTTCT

HMOX1 L#314: TCCTGGCTCAGCCTCAAATG
T#514: CACGCATGGCTCAAAAACCA

hsa-miR-30a-5p  _E#3|49: GAAGGTCAGCTCCTACAAATGT
Fi#314: CAGTGCGTGTCGTGGAGT

U6 #3514 GCTTCGGCAGCACATATACTAAAAT
TF#514: CGCTTCACGAATTTGCGTGTCAT

B-actin #3514 GTGGGCCGCCCTAGGCACCA
TF#514: CGGTTGGCCTTAGGGTTCAG

. 45

1.5 AR it Ae KR B T a9 42 J 1 B 1545 FH
56 G, 925 Wz B 3 A 4 7510 6 A 00 i 375 A AN R 25 B H K
(glutathione, GSH) . N % (malondialdehyde,
MDA) . H4HMfi/ 26 (interleukin-6, IL-6) F1g
INFER o (tumor necrosis factor a, TNF-o) 7K.
1.6 %eit 5432 {# FlGraphpad Prism 4.0317 4511+
M. miRNA K E A BIFEX X BN IES A 1
BEOORL, Pl sEox, P4LA LB S FEAR

4. AP < 0.05NZEFA G2 E Lo

28R

2.1 A Mmiest i A £ ¢ R E KA 5T
FRAM L, MAFLD&E R4 IR3E (¢ = 3.229,
P =0.022) FEZIET: (r=2.008, P=0.006) ifik
EEWE (F1A) , ZROT g RKHMAFLDA
X R )5 86874 &2 ik I R Hl (E(1B) , H
A NEIET MR EE R (10 &

2.2 miRNA# 2 F 5o A G548 XIK 1E
GSE114923% 444, MAFLD A R x] 1 [a]
P31 Z B RKE FImiRNA (E2A) , TR T
5354 A I BR A T AH G R ) miRNA, Hp
TPmiRNARZEZE EZEZEZR (K2B) , hsa-miR-
192-5p (4.628 + 1.234t3.171 + 0.456; 1= 2.217,
P =0.068) . hsa-miR-122-5p (13.532 + 0.9461t
10.536 + 1.444; t=3.472, P=0.013) . hsa-miR-
30a-5p (6.081 + 0.7701£4.106 + 0.269; ¢ = 4.841,
P =0.003) . hsa-miR-100-5p (5.888 + 0.933 Lt
3.888 + 0.721; ¢=3.395, P =0.015) Fik M,
hsa-miR-10b-5p (5.077 + 0.87611,6.439 + 1.076; ¢ =
1.963, P =0.097) . hsa-miR-223-5 (0.626 + 0.723
F2.790 + 1.912; ¢=2.111, P=0.079) . hsa-miR-
215-5p (0.595 + 0.771k£2.738 + 0.885; = 3.652,
P=0.011) FikFifl, hsa-miR-30a-5p Fif/KF & &
%, WE2C. hsa-miR-30a-5pHf [ 425 (42 S T2 A0
KIHEKSLCTAIIEMAFLDH %15 R i, WE2D,
2.3 hsa-miR-30a-5p ek L ™A £ & G 89 kX RT-
qPCREGM 45 BB IR, SXTEAAE, MAFLD &
# Fhsa-miR-30a-5p Rk /KFEE TR (1.591 +
0.2291.1.012 + 0.031; ¢ =9.676, P < 0.001) ,
SLC7A11 mRNA (0.598 + 0.1081£0.997 + 0.034;
t=13.64, P < 0.001) . GPX4 mRNA (0.724 +
0.0641£:1.003 + 0.029, ¢ = 15.34; P < 0.001) FI
HMOX1 mRNA (0.688 + 0.078.0.993 + 0.034; 7=
13.92, P < 0.001) FIEKFEHFEK, WHK3A.
Western blot45 S Wor, SxtiEZAAHLEL, SLCTA11%
1 (0.712 + 0.0741£:1.000 + 0.053; ¢=10.01, P <
0.001) . GPX4#E 9 (0.810 +0.034££1.000 + 0.019;
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t=1525, P < 0.001) FIHMOX1EH (0.673 + “FREHIL, MDA[ (249 +0253) pumolgtt (1.0612 +
0.026E£1.000 £ 0.029; ¢ = 26.75, P < 0.001) £ 0.205) umol/g; ¢t = 7.602, P = 0.002]. IL-6
MAFLDE# HRIEEE i, WE3B. [ (55.219+0.743) ng/Ltt (46.456 +1.831) ng/L;

2.4 MAFLD &4 GSH. MDAA= SRR F/K-F EfgRE  1=1448, P < 0.001] AITNF-o [ (0.022+0.002) pg/L
FHEZHAHEE, MAFLDHEEGSH [ (163684 +15857) Ulg  vs. (0.013+£0.001) pg/L; £=10.78, P < 0.001)

e (197.728 £11.009) Ulg; t=6.109, P < 0.001] 7k  /KFZET -, WE4.

1 {#FEXTERA MAFLD £ & B ZF MMt TREMERTIAEE
VE: A N MAFLD F5 HEZH 8] 3k AT F2 P P 20 AR A0 T3l 4% 10 3 R 41 A8 = 43 #1;. B O MAFLD A xR 40 () 2 F Rk R Rk L C
NZEFRIBIER GYICT A IR 254, P < 0.05, TP <001,

A B

2 ERFIE miRNA S8 THEXEERFERLE
TE: AN GSE114923 #4541 MAFLD AN RS I [a] 22 573235 1K) miRNA KL B IR IEERAET AR ZE A K) miRNA 5 22 573815 miRNA
M54 C J9584E miRNA 75 MAFLD R e BT AT B D A28 miRNA ST AR A M 4; P <005, "P <001,



& 3
#: A A RT-qPCR #Jl] hsa-miR-30a-5p. SLC7A11. GPX4 #1 HMOXI1 f#] mRNA 7K3F; B & Western blot #l] SLC7A11, GPX4 Fl
HMOX1 [ F3ik; 7P < 0.001,

A B

R XTI A MAFLD 23 hsa-miR-30a-5p K $k L -t X EEFRIE

&4 f#EERNEBA MAFLD £ GSH, MDA FIZERF7KF

" P < 0.001,

31ie

MAFLD i Wi 2 —, 520 2 AR o
BRAET AR I R I R IA 1T RE 32 BImIRNA % . A
WFFERY, HIEFEXEAE, SIET-/EMAFLD & #
W SO, A BE 2O AR i 41k, hsa-miR-
30a-Spil i ¥ [ SLCTAT R #HELAE T 2 5SMAFLDK)
R o VARG T HRIC T AE 2 Pl i v A H i 7t
SR EGARM B, P T RIETEMAFLD
RIFRHLE b BB MAFLD R R AR B,
JF4m ARt T e T A O, i S EUFSG. R
FEAN MR A A RE™Y . BRFE T IR BN R R Ak, AE
MAFLDZE# (LU 2 s IlgatronT
RE A AR KEMAFLDHT V67 SRk, Gnis i i 2k At
TR RS AU AU T EE MASHEZ [k fE ™

554 1N 295 IMMAFLDAR 20 i B AN 7] 5
AL, T 5 AT R A2 AR AR F 3 IR ) 4 i U
miRNAYENFE R FIEMRER T, £2 /AT
FE AU AR R s e Y. AW,
YE TIN5 EIE TR 2 7R IAmIRNA, XLk
miRNA A 8 3 ik 10 [ 1 45 £k SE 12 AH 5% 35 [R5 5 1)
BRAL T AT IS 1, JGH /2hsa-miR-30a-5p. miR-
30a-5p#l K I AEPESE . 2800 JR 9 . MAFLD3) &
247518, SR7f, miR-30a-5p7EMAFLDH [/ Fi
AN A . A 745 R R miR-30a-5pfEMAFLD
i3 F AR L RISLCTALL R 2 N a] e Rl
TR R 2, F2IMAFLDR R .

FMHISLCTAT LI i il VR e 2R 1) 5 PR 1 GSH
&R, BSERET". 1E m IR R R SR 1 B



W, FESLCTATLFIGPXATE N MR FE T2 A W hs &
YR NP Ak, mE R S SEIETE S 1
JF45 40 T 3@ o B B SLCTA 11 Rk i N &Y, GPX4
Fe Rl 7 0 AL BRSO AHIIR 7, AT B
I R A A A AR T 3 IR R . ST
MRF AR, GPX4AKFTHE i Fe® LR, M
MEMMAFLDAEIR ™, #eah, 890 i GPX4 1] i /b
A8 BR B 3R kst T HE LR HMOX 1 )£
D, FEAPIEE AR R, AFRRY, SXt
R AHH, MAFLDHE#SLC7ALL. GPX4FIHMOXI
(MRIEIE) B PG, BB E{EMAFLD &35 ki 17
16, BRiE SRR BRI S Ak AR B TR ) AR
ML, RSN M3 MAFLD [ & 77 2, RaET
DL AR 1 7 Az i M A0 T, BRAR U X EL AN IR i
AL R BEARAER, GSHAIGPX4 F %, MDA
T REIET AR &Y. AW PMAFLD 3%
MDAKF & T (E RS T IR, R
FALFEAMDA, T GPX4 52 17 b id s MDA 4 4
oS P S L

B2, Rt HER T ERIETIEMAFLD A1 [ 5¢
BEH, JF%E TS IREIX R
miRNA. X IR NI EMAFLD) 7> AL AL 15
IR Z, FHRITRE T BRIET AR BT IR I SR i
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