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W OE BE: B BB M B IR AR (HCC) 412U miR-1180 M3k S H I R .
FiE: F# GEO (Gene Expression Omnibus ) Fll TCGA ( The Cancer Genome Atlas ) AHICEUHEAE, b
B HCC HAFE S H LU miR-1180 Kikit, JF7rHT miR-1180 ik it 5 95 £ 5 I PR BEAFAE K2 791
Ja Z A R e o AR A W04 B 287 B0 miR-1180 AT JE PR R 47 B K Bh ik & 4 o0 b, T 45 & W5 4
Hrah B vk miR-1180 S HERB KL
ZR: miR-1180 £ HCC AU H AL mRis, HAF HCC B RIFMIZHiaEE (AUC>0.8, 1
P<0.05) ; miR-1180 MY AH 5 EFFWE . Mg RKIE L . M /- AL R BE LU S AFP 48R A ¢ (3
P<0.05) o AEAFAr BT R B HCC ZHZU P miR-1180 & 3R A 25 M HCC B3 B 1Y 48 7 i@ ke & (P<0.05) ¢
BRI miR-1180 AR EED 2w 2 TR BRI . 0N AS | e Sl 4 55 DI 5 R IR 7y 1R o fie 452 3
#%. PPARGCIA., ALDH2. SARDH, HMGCS2. ESR1, ETS2 %y miR-1180 SC##LIL K, £ HCC 4
LU IR TN (35 P<0.05) , HAMXERIEFETGEZE (1 P<0.05)
£5i%: miR-1180 75 HCC LU Rk T, HTRBAE N —F i miRNA 25 HCC kA . ke, I
HA R HCC 2 Wibr i) . BUS 8 br B A7 HE 2  v 26 1 FH A 1o
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Analysis of miR-1180 expression in hepatocellular carcinoma
tissue and its clinical significance based on bioinformatics
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Abstract Objective: To analyze the expression of miR-1180 in hepatocellular carcinoma (HCC) tissue and its clinical
significance through bioinformatics data analysis.
Methods: The relevant data sets from GEO (Gene Expression Omnibus) and TCGA (Cancer Genome Atlas)

database were downloaded, and then the expression levels of miR-1180 in HCC tissues and cancer adjacent liver
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tissues were compared, and the relations of miR-1180 expression level with clinicopathologic characteristics and
prognosis of the patients were also analyzed. The prediction of potential target genes of miR-1180 and functional

enrichment analyses of the target genes were performed by bioinformatics analysis. Furthermore, the key target

Results: The expression levels of miR-1180 were significantly up-regulated in HCC tissues compared with the
cancer adjacent tissues, which had good diagnostic efficiencies for HCC (AUC>0.8, all P<0.05). The miR-1180
expression level was significantly associated with age, family history of cancer, degree of tumor differentiation and
AFP of the patients (all P<0.0S). Survival analysis showed that miR-1180 overexpression was independent risk
factor for diagnosis in HCC patients (P<0.0S). Enrichment analyses revealed that the target genes of miR-1180
were mainly enriched in the pathways associated with lipid metabolism, cell migration, transcriptional regulation
and fatty acid degradation. PPARGC1A, ALDH2, SARDH, HMGCS2, ESR1 and ETS2 were the key target genes
of miR-1180, with significantly decreased down-regulation in HCC tissue (all P<0.05), and patients with low

Conclusion: The miR-1180 expression is increased in HCC tissue. It may participate in the occurrence and

development of HCC as an oncogenic miRNA, and also has potential value as a diagnostic biomarker, prognostic

%7
genes of miR-1180 were screened based on survival analysis.
expressions of these genes had relatively poor prognosis (all P<0.05).
indicator and therapeutic target for HCC.
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JEEMERF A IdEE (hepatocellular carcinoma,
HCC) &4 Bk WG e 2 —, H R %
JEt R 6L, BOERE RS2 BB, R
HHCCHZITHARKBIE A —EmMits, HHCC
RIS W W ME . 52 % . 5 e B 555 s A il 43
HCC B IR TS KA, B, AR HCC
WIER K . REALE, X THRITHCCHIZIR K
VDL K B R TS A A R

/PRNA ( microRNA, miRNA ) E—KK
£ LY ] 22 AT BRI IR EE S S RNA SR T,
A FE G S G 7K 5 mRNAKE 5 145 6 1 I8 # JE H
MRk, WHZPE R, miRNAW R RILY
i ged B A R TR DA O, B R AR
ECMEERE e, CAMR KB, miR-11807E
ZR SRR T e R RS, HER M —ER
2 S R R S . I, miR- 1 1807E il 9 B
g b 2R as BR, REAR 2 e A0 M A 6 A . R R
1228, JF5 Ml R E TNM A FOR K155 % D14
K5 HmiR-11807E B e s vh 20 2 AR KR 35,
KA AR AR BT, miR-11804
HCCHAHCPERT 5T i A HE , SR BF 583 T GEO
( Gene Expression Omnibus ) FITCGA ( The Cancer
Genome Atlas ) ¥4 E R F T miR-11807EHCCA
ZUrb g R IB T 0L LI R B S, IR X miR-62 1 2
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1.1 HHERIR

A5 HGEOEIEE ( https://www.ncbi.nlm.
nih.gov/geo/ ) T2 T HIEGSE36915 miRNAFE
BEE, W e8BIHCCALR, 214 HH A . N
TCGCAL R (https://cancergenome.nih.gov/) 2B
FET37TTBIHCCH LA RS04 45 55 2 LU A 1Y
miRNAseq. mRNAseq3R ik i MG IR EHE (3904
), HA 3710 H BA TR mi RN AR A
I R E e, 36561 FH B A VL A miRNAZR KT |
m RN AR IR T8 A R o
1.2 Hik
1.21 £5 &% 45 #  HH R (The Project for
Statistical Computing ) edgeR £ '™ (http://www.
bioconductor.org/packages/release/bioc/html/
edgeR.html ) 43 Jll ¥F miRNA Fl mRNA 2 ik ji iF
fraduk . H—fRAb itk HCC A 45 0 55 4 41
Z A 2% 5 %35 mRNA il miRNA ( ffEArdE: log2
2 5 AG B I>1, P<0.05) o AR LS B miRNA Al
mRNA %35 {H L4 100 J7 b5 30 3 A Ah f 1~ /9 152
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AH (counts of exon model per million mapped reads,
CPM) FIr, 4 log2 #fb g I TIagsr .
1.22 &H54 RETCGA ¥ F 371 il HCC
A VCBC A miR-1180 3% 3k 35 1 B B dl, ]
X-tile3.6.1 ( Yale University School of Medicine,
New Haven, CT, USA ) #{f O 3 Kaplan-Meier
5 M Log-rank ¥ 565 37 e FE# T 7.05, # B &5
7 miR-1180 X Kk 2 (n=250) Fl miR-1180 /& %
KA (n=121) .

1.2.3 miR-1180 $e & B M % 2 # o A4 ff
JH DIANA-microT (http:// diana.imis.athena-
innovation.gr) . TargetScan v7.1 (http://www.
targetscan.org) . MiDRB (http://www.mirdb.
org/ ) 3 En A (B ) B miR-1180
AL A miRwalk (http://129.206.7.150/ ) |
Tarbase ( http://carolina.imis.athena-innovation.
gr) . miRTraBase ( http://mirtarbase.mbc.nctu.
edutw) 3 MEUEFER R (BOFE) C LR i
IE 52 Y miR-1180 L JE [N P % 19 & 4 5 HCC
2 2 rh 22 S AR SR a8 DY AR B Ry 52 4R Rl AR BF 5
JIEAfl 57 B9 miR-1180 H8 56 A48 4. b i, ) I 7E
Z& 1. H DAVID (https://david.ncifcrf.gov/tools.
jsp) X miR-1180 AR IR E A7 B R AR K38 (Gene
ontology, GO) M} KEGG (Kyoto encyclopedia of
genes and genomes ) il & E ST, GO &HENHr
WY (biological process, BP) | 20 A%
3 cellular component, CC YT 31 6E( molecular
function, MF ) 3 &4

1.2.4 X4y i R iFHd FHAELTHSTRING!

GSE36915 GSE36915
12: 1.0
P<0.0001 . ’_‘_,—I_'7
T 0.84
s | . ek -
-1+Ck>( ™ . e
2 (.41
= 4
E 029 .-~ AUG=0.8 704
. 4 P<0.0001
0.01= T T T T
0 T T 0.0 0.2 0.4 0.6 0.8 1.0
FSFALL (n=21) #4121 (n=68 ) 1455 R

B 1 miR-1180 £ HCC AL}

Figure 1

2.2 miR-1180 Rix5 HCC BEIRIFMIEMXF

] Joi o Hr 37 1 HCC R miR- 11803 1k i
G RERAE LR, 45 BoRmiR-1180 1) ik K-
HEEER . MR RG L. MR LR . AFPAE
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(https://string—dh.org) B & Cytoscape e f 1Y
4 4 miR-1180 #0 J& [H & (1 B AE M &%, Jf iz i
CytoHubba i 75 K 3% i% # £ (degree ) i € i Al
30 (i KfE LA (hub gene ) o #2365 {4l HCC
B OCHEBE DY Y SRR T K TS B, SR X-tile 3.6.1
0 O TS XU L, ST e A 9T 1 2 o
Kaplan-Meier £k .

1.3 ZitFAbE

KHISPSS 22 08 F AT 43t b . iR
BORER B SEAEAS e 56 o A2 a3 AR e AE i 2

(ROC) M T fabriz b aag, H8 & T m
1 (area under the curve, AUC) . ‘EfE0¥r % H
Kaplan-Meierik & Log-rank ki %, F32 H Cox Lt {7
JRUIS [T 053 A5 78 93 i 52 Wil 52 2% TS R fE B I =, 3
B I (hazard ratio, HR) JH95% 0] {Z X 6]

( confidence interval, CI) . Z5m¥atr R HEH
BATEW] (overall Survival, 0S) , BRI 5 H
1222 H R 2 R DA AR Dt A BT T A () B i ] . DA
P<0.0524 2253 A Gt 8 o

2.1 HCC AR 5ESHA miR-1180 ZRFRIL S
GSE3691 5% 48 % 5 TCGAEHE 4 1 73 Hr 4 R
—F WKk miR-11807E HCC L 41 rp #5003 55 4 41 22
R #IE (¥P<0.0001) , HXF FHCCEA REFHL
Wi iE ( GSE36915: AUC=0.8 704, P<0.0 001;
TCGA: AUC=0.8 450, P<0.0001) ([&1) .

TCGA TCGA
12 1.0
P<0.0001
0.84
= | e
H 0.61
& 2 f
=z '.?;:'!:Eq';n'ﬁ (.44
£ 4 .
El 0.2 ’,r’ AUC=0.8 450
i P<0.0001
0.0 T r - :
0 T . 00 02 04 06 08 1o
FESFAILL (n=50) FEAILL (n=371) 1SR

EEEARRIIERHZHE HCC B ROC B4k

Expression levels of miR-1180 in HCC tissues and adjacent liver tissues, and ROC curves of miR-1180 for diagnosis of HCC

FYIME (HP<0.05) , WS . TNMAH .
4L VE4> . Child-Pugh4yg . AR ICEFE ARG
BEER (HP>0.05) (F1) .
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Fz 1 HCC #£# miR-1180 RIXESIEFKRIESHZ BIHE R
Table 1 Relations of miR-1180 expression with clinicopathologic factors of the HCC patients
SR n (%) miR-1180 Fikir ¢t P ZH n (%) miR-1180 Fik i t P

HiZaR (%) LA

< 65 233 (62.8)  6.654+1.148 5067 0.039 0~4 135 (36.4)  6.444 +1.053

> 65 138 (37.2)  6.409 +1.024 : : 5~6 79 (213) 6498 +£0.887 -0.382 0.703
el TS 157 (42.3) —

= 252 (679)  6496+1.112 1702 0.090 Child-Pugh 732

e 119 (32.1)  6.705+1.09 : : A 219 (59.0)  6.613 £0.986
JilIRg 52 e s B~C 22 (5.9) 6.438 + 1.061 0.789  0.431

I 210 (56.6)  6.280 = 0.983 (S 130 (35.0) —

H 110 (29.6)  6.690+1.100 -3.279 0.001 || =ZI0E

S 51 (13.7) — g 206 (55.5) 6.507 + 1.025
TNM 454 A 110 (29.6)  6.646+1.193 -1.084 0.279

I~11 257 (69.3)  6.543 +1.042 ok 55 (14.8) —

I~1V 90 (243)  6.735+1276 —1.413 0.159 |/AFP

[N 24 (6.5) = [H: 150 (40.4) 6.285 +0.988
AR [E: 130 (35.0) 6.947 +1.075 -5.368 <0.001

B~ 231 (62.3)  6.437+1.130 N 91 (24.5) —

% ~ ok 136 (36.7)  6797+1.028  -3.047 0.002

(TN 4(1.1) —
2.3 HCC 2&EME®MEZ 4

Kaplan-Meier 4 fi 2 /58 HCCAL 41 miR-1180 100 o R
HARKWEHCCEFE AR (P=0.0 012) P=0.0012
(K2) o o, B ZECoxMIH M R miR- E
1180F% k4 . TNM2r . MmiEHHEH SHCC E-Q od 0 e
BFEOSEYIA K (#P<0.05) ; ZFFK CoxElIH5r iR ‘
Bk — 4R R TNM 28] ( HR=1.734, 95% ClI=
1.127~2.668, P=0.012) . miR-1180F &L H
0

( HR=1.692, 95% CI=1.152~2.485, P=0.007 )
R WHCCHEFOSH Ml NE (£2) .

0 1I2 2I4 3l6 4l8 6I0 7I2 8l4 9l6 l(l)8 150
AEAFITE (H )
B2 AR miR-1180 kA& HCC BEMEFML
Figure 2  Survival curves of HCC patients with different miR-

1180 expression levels

F2 HCC B2FEEEFERZMERE Cox EIFSHT

Table 2 Coxregression analysis of factors affecting overall survival in HCC patients

5 LS EALES

- HR (95% CI ) X’ P HR (95% CI) X’ P
miR-1180 ( F#3k) 1.768 (1.247~2.506)  10.239 0.001 1.692 (1.152~2.485) 7.201 0.007
ISR (565 %) 1.266 (0.892~1.797 ) 1.740 0.187 1.215 (0.832~1.773) 1.015 0.314
P (&) 1.218 (0.851~1.743) 1.161 0.281 1.050 (0.713~1.546) 0.061 0.805
e KL (F) 1.173 (0.809~1.700 ) 0.707 0.400 1.019 (0.678~1.533) 0.008 0.927
TNM 534 (11I~1V ) 2503 (1.721~3.640)  23.022  <0.001 1.734 (1.127~2.668 ) 6.277 0.012
IMERREE (K~ oK) 1.098 (0.765~1.576) 0.257 0.612 1.202 ( 0.807~1.790) 0.817 0.366
Y4y (5~6) 0.825 (0.482~1.414) 0.489 0.484 1.279 (0.724~2.258 ) 0.719 0.396
Child-Pug 43%% (B~C ) 1.661 (0.821~3.358) 1.995 0.158 1.879 (0.894~3.950) 2.766 0.096
MR (CF) 1.336 (0.881~2.025) 1.858 0.173 1.058 (0.679~1.650 ) 0.063 0.802
s (M) 1.706 (1.103~2.638 ) 5.773 0.016 1.245 (0.763~2.032) 0.770 0.380
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2.4 miR-1180 ¥BE F Fill & Ty se 53 #r

miR-11804 W F BAAEIE X : miR-1180-
3pMimiR-1180-5p, 437K T miR-1180H A1
3% RIS S o A A ST LG BE AR AT miR - 11804 L [
1694, HimiR-1180-3pil £ K394, miR-
1180-5pl 2K 1374, & & M8 /7kmiR-1180-3p
FAOHE L DY 32 2wy L TR s B . b B 40 M O S 9
PR R (BP) |, % B R & UKL 45 & &
Sy FUIEe (MF) |, LUK Z R F0 3R I A I %
(KEGG ) . miR-1180-5p 3= % & 4 T 40 Jifg i —
R . AT AR S A Y AR (BP ), IF
ReEG . BETEES TR (MF) , LIS
B . ST RARM S E B IR . ARG . i Wi
MR A (KEGG) (&13) .
2.5 miR-1180 X &M E [ i i

45 5 3 FEAE WSO TS o0 B 25 2R, AR B
5% 0 % 6 miR-1180CHEMEBE I . i Sk
i 15 R B 0G 2R y B IE Il o (peroxisome
proliferator activated receptor vy coactivator 1
o, PPARGCIA) . CHEB B2 (aldehyde
dehydrogenase 2 family, ALDH2) . WL IS
fiff ( sarcosine dehydrogenase, SARDH) . 3-%
FL 3 H L Tk A A S B2 ( 3-hydroxy-3-
methylglutaryl-CoA synthase 2, HMGCS2 ) . M
W EZIK1 (estrogen receptor 1, ESR1) | E26

¢ HF2 (ETS proto-oncogene 1 transcription
factor, ETS2) ; Hrr, ETSZﬂﬂmiR—1180—3p
MHER s PPARGCIA, ALDH2, SARDH,
HMGCS2, ESRINmiR-1180-5phy#BIL A . ik
6N EERAEHCCAR P 2 BRL T, HANX T
REFGARAGEVIHRE (¥P<0.05) 5 X
miR-1180-3p/5p & R EEHF 4, UESE T miR-
1180-3p/5p nf 55 A1 py #8581 3 g JE 4 A X ( 3'-
UTR) &4 (Kl4-5) .

GO: 0015914~ BEfIEH 2
GO: 0010633~ J4% [ J 4 iER |
G0: 0006811~ & T4z |

GO-BP
mm GO-CC
GO: 0009925~ I AEE - Eg(_}'(w
GO: 0030169~ IR AR FIRORIL £ 7

hsa00630: Z R A — B Mah it

miR-1180-3p

GO: 0071392~ £ T HE — BRI AG 1i 25
GO: 0030335~ IEHETHE AT RS
GO: 0071391~ £ Ml A i 25
GO: 0008015~ ML &
GO: 0009395~ B A /3o 72
GO: 0005886~ i
GO: 0005578~ # R M i
GO: 0072562~ I HCRE
GO: 0005576~ JfIANX.
GO: 0005887~ [ 415
G0: 0008201~ JIF L7
GO: 0005509~ 555 T4 45
GO: 0004118~ cGMP HIBIN T FRBRRR — G T
GO: 0004112~ JF 1 PRI —REMEIE 1
GO: 0005088~ M1 JPKAE — 1T AR ACH IR 7 1
hsa00280: AR, 52 =R 552 AR
hsa04610: #h 75 FIEE M 55
hsa00071: IR ff . .

0 20 40 60
FHEH (Counts)
B3 miR-1180 MIEFE M IR KB EE DT

Figure 3 Functional and pathway enrichment analyses of the

miR-1180-5p

target genes of miR-1180

B4 miR-1180 $MERMWEBL EEMEKE

Figure 4 The protein-protein interaction networks of the target genes of miR-1180
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—— IRIAH (n=76)
e EARIAUL(n=289)
P<0.0 001

—— KR IKH (n=100)
R (n=265)

\\\m\“\ P<0.0 001

—— fliRIAH (n=68 )
e EARIA (n=299)
P<0.0 001

N e
“L.___{_‘L_

N N
e

L

— RFEA (n=172)
— R IAA (n=193)

\\\\\_«“ P=0.0 003

—— KA (n=139)
—— R (n=226)

\ P=0.0 001

—— KA (=169 )
—— ERIBH (n=196)

\_\.‘1\1 P<0.0 001

5 miR-1180 XEHMEFHFXMETF ML R miR-1180 SHEEREE 3-UTR WE G R
Figure S  Survival curves associated with the key target genes of miR-1180 and the binding sites of miR-1180 in the 3~UTR of the target

genes
3 W it

miRNA R FHEMBENEAE . KREDEE
EREEMEMN, WA miRNA S M 09 40 56 Mok
R g 12 W B TR I B A S I R SR W
CAVE KM, miR-11807E £ i g 2H 21 =% i
A MR R AR e S Rk, HEH —Eras
SR R S, REEE R CAn g L R AR
) s SR (R e AE ) MAER . Bilan,
it 96 4 21 7P g K OF 2 A miR- 11805 B & TNM 43 1)
BT Gk A 5 B A g A0 i v 3 3k miR-1180
AE T IE I TNIP2AY R iK, WIS NF- « Bf5 5
H, PEIERE AN MR A . ST R 2B RE Y i
Jot g A0 i mi R - 11805 99 3L (R P2 1 1 2 AN %
ik, FHidFREmMIR-1180M A8 % FIHP21 kK
S, A B b A i B AT B, TRAGR T
miR-11807E AN [m] il 95 v 1) 15 F B FLAL A 4 FE 5
HEME L.

© MR IT F EHFFNHFEIH

HAi, XFFmiR-11807EHCCHL LIy F ik K
- K HAE MR T B . Zhou S UIRFSY K& B
HCCZHZ (84 ) FHepG2%HCCHH ML #E P miR-
1180114 2 3k 7K -5 Hoaa 55 41 21 K LO21E & JIF 41 i &
F W, HidH£EmiR-11800] & F i H LR KN
TNIP2. OTUD7BI KL, WIGENF- « BI5 5 i,
I SRR AN ML e . TR R ERE S . HIER
LR RAFAEREAR B E R, AW e
T GEO K TCGAKE M RAEA 37 T miR-
1180FEHCCH LI AR IXE M, UESE TmiR-1180
TEHCCAL L i 38 KV 3 i 55 L 4L 35 1
FAN, ROCHIZ 45 R @Rk miR-1180% ik & fE A&
HIX SFHCCH IR 52 040, #2278 TmiR-1180E
A AE R HCCHE 2 Wi bs 35 W 1V LE N B .

AN, AR — ST THCCH A FmiR-
1180FK ik i 5 HCC B I PR B 48 5 L i J5 18] 1Y
A e ASHESE & M miR-11807EMK & K /H b HCC
HY P LIRS, HmiR-1180%K 1k &8 5 &
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FIER AL, XK TmiR-1180% Y LHCCH
EAESKRE, HAEZWE, AFREKHHCC
HA P miR-1180F A& 5HCCHE A LG PG &
FHRIAEEME., EAFRIEL, ZFmiRNA
43 F 7 b e B g 21 20 B i v b RT [R] A A R
S, HES — @i tE A 208 =0k, i o
miR-215"" miR-329""%% HAj, EHEHARLM
miR-11807E HCC 3 1L 28 3k & A9 A SC 9T,
XF FmiR-1180FE 75 B A —Fl B B HC C LG 4 12
Wrbr &4, LURAEREEA AFPH THCCH & 1Y
WA R — 2 B . Ak, Kaplan-Meier
ST R HCCAH A P m £ A miR-1180 5 HCCE#
ARG A K, HZHEECox T/ H1iE L miR-
11807 A & I HCC M F T 89 0 <7 15 K 4
., WK, 4548 miR-1180MF A KF K H 511 K
g BRFE bR AN TS B9 AH G, HEMImiR-11807EHCC
W& R R R i S A A

HFmiRNA-mRNA G {E DL &R 480
YR B, AR E KX miR-1180 0 # 5L A
HEAT T8 4 T U S DI BE A B . B R o AT R
AmiR-1180M 5L P = 2 5 45 T gl Al . 4n i
TR B WA S SEIeE, UUKAE
7 T2 ok five B A TR L S A TR P S A TR I i A 3l
o 2RV, NE A 2R AL g AR Y
HERAEZ —, — 7 1E AR A R I R A A Y
HHE AL S K fe i oy — 7 EZ M s T 2
MR, IREfES A FREEA S, S5E2MN
Jo MR OGRS S S i, W AR (FEHCC) 1
WA B, FRE . M A R A R
HET, EEEARKLKHmiR-1180F 5 ¥ 45 g 5 AL 15
MR BFSE, IRAMFF miR-1180 ., J5 AR .
HCC =35 [a] (A OGP TC B8 5 A T Al o

St — AR miR-11807E HCC P i/
HLHI, AR AF 50 45 & 0 3 IR 3 A 4% KT S
SR 6 S miR-1180W 7E X B ¥E B[4, />
W METS2, PPARGC1A, ALDH2, SARDH,
HMGCS2, ESR1; HH'PPARGC1A. ALDH2,
HMGCS2 . ESR14 5 B A I/ 22 A0 O L K . 9t
HHWF5EFEW, PPARGCIA, ALDH2, HMGCS2,
ESR1GF4NCHMN LN S HCCW &4 . AT
UG, SRR R -8, MXHRC LR
PPARGCIA, ALDH2, HMGCS2, ESR1Z:J: A 7
HCCTH R EL, HEBEANRBUGH X
AN, Y EJHHCCH A fR b b 3R 2 A 3Gk oK
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S D) AT 5E Ao R A AE OGS Sl B ( ANAMPKAE 5 iE
B, FESERFSPIAE ) 3 A0 HC C A0 M Y 36 5
M SREEFEAEY I E, /8 TPPARGCIA
ALDH2. HMGCS2. ESRIfEHCCHI &4 . RIEH
R AEIE LR A E Y, HET, ETS2. SARDH
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