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Abstract

Objective: To analyze the functional enrichment pathway and key genes of miR-125a-5p and
miR-125b-5p in cirrhotic patients based on bioinformatics, so as to provide new ideas for the di-
agnosis and treatment of cirrhosis. Methods: The target genes of miR-125a-5p and miR-125b-5p
were obtained from miRDB, miRWalk and TargetScan databases, the differentially expressed
genes were screened from normal and cirrhetic tissues, and the differentially expressed genes from
GSE25097 and GSE14323 were crossed to obtain the co-expressed genes from the cirrhotic data set,
the target genes of miR-125a-5p and miR-125b-5p were intersected with the co-expressed genes of
liver cirrhosis data sets GSE14323 and GSE25097 to obtain core genes, which were enriched by GO
and KEGG, and a PPI network interaction map was constructed. Results: GO was enriched in the
processes of glucose and oxygen metabolism and the activities of Outer mitochondrial membrane.
KEGG was enriched in the biosynthesis of fatty acids and steroids, four key genes of miR-125a-5p
and miR-125b-5p related to liver cirrhosis, NPL, H6PD, KIAA0319L and RFX5, were obtained by
constructing PPI network interaction maps. Conclusion: The related pathways and four key genes,
NPL, H6PD, KIAA0319L and RFX5, are expected to provide new ideas for the pathogenesis of liver
cirrhosis, molecular targets and early screening of liver cirrhosis, to guide the disease diagnosis
and treatment planning and management.
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1. 5|8

JH 200 B I D3t 8 T T 2 U DA B 1 A 7 ek e 5 DR 3R 5 S A R AR T, AR SR A T
Ak T EOIRZS 19 B 2 IR 41 MY (hepatic stellate cell, HSC)YﬁﬂJc, FrE23G A0 1) HSCs B3R 40 fw 41 3 iR
(extracellular matrix, ECM)UTR 5l 2 IR, 51 R ETSEERTFRE{0[1]. FHEiC 2 2 B s A 25 .
H & 5% 1% )% (autoimmune liver disease, AIH). U 14 /95 (alcoholic liver disease, ALD). AR iPAE 14 /i
Jifi 14 9% (Nonalcoholic fatty liver disease, NAFLD)%5 12 4 I 95 & R 1 5K [ 2] 2019 HEFFREALAE T A2
5%%@1@5t)\§&9‘]24%, BN At G 3 AR IR (3]0 A HA A A, 28 3 0K 22 00 A i IR B RE IR AN B
I PR b AF gk £ 3 22 Ab T RAREE I . 20 4%~ 12% 1 AT Rk B8 3 A 4 28 /0 A — IROBF I AL R AR B2 =
ﬁﬁy S5 DL ) AR AL 2 AR SR 2 K &8 B JECHT UK b 5K HS I R0 JHF 14 1% 995 (hepatic encephalopathy, HE)
[4]o
/N RNA (miRNA)E K R 20~25 MZHBRAESw S 1)/ RNA 43, i ik 37 5 40 f A= K A 21
SEERE, EEKEKEMEBERERBISEDKEREZEHEH . miR-125 XK H miR-125a F
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miR-125b ZH %, miR-125a-5p 5 miR-125b-5p ML O 7 51 A & — 8tk . AL B3 253
J7 R0 5 4 SR miR-125a-5p MIRIEIKF, 250697 f5 miR-125a-5p FRiAKFFEAK,  HBEAE /BT 1]
IREK, HFRIEKFFEE T (5] miR-125a-5p 7 14 L) (hepatocellular carcinoma, HCC)H 14 & [
i, Joim L 48 F) /8 F T TER2P 4%, 3 85 (R 15 JHCC N 4R N BE /1 LA R HCC (385 FiE /%5 [6] .
miR-125a-5p {EFLIRHE . B, BV BT8R R T S S5 A g . ET. IR, 1B
AR SRR (7], — TR T EE R A, miR-125b-5p o ik 38 AR 1E 5 BT 4 i SA AL BE 77,
B ARG It 48 A0 S0 (CAT) A S50 4 B AL i (SOD) (13 1%, S B I i3 S8 A IR AR FH (8]0 75 4 2 1 R A, /)N
BRI A A, miR-125b-5p MIRIAKFREAR, Hoamid 4 ITGAS iR, B RhoA 55 1@EE,
T3 F AR A R A2 (9]0 BT 4T 4 AL 2 TR A R J 1 B 21 B, HISC A2 JF 47 4 b Rk A % e il i v e e 22
A P 2 i, 5% 5 4 B (PHIDAE o #04) TAK1/JAK2-STAT1 Al Notch1 15 538 B 301 M1 56 20 i A2 4k,
DL % [ W5 40 e e Y05 1 A A AR - miR-125b-5p #EJE[A Stard13 3Kk, #f| NF-KB #i&, T HSC Hi4f
et N FRIFRIE, 9D HSC HITEAL, $OHI LR e [10]. TEN8PE 2B 25 . 2 R R AH SC A4k
(1) R 2 BH M HCC H miR-125b-5p B3R IE K173l i 2.85 £5.2.46 f5F1 1.89 £%[11].miR-125b-5p
TEME . FLRRE « B A B e b SRR R A EFLIRIE Y, miR-125b-5p 10 ) L g 200 e 1) 38 5
TN EREHE T, @ PI3K/AKT @, AR B miR-125b-5p (A, H0H0 55 bt
Ja AR JEE [12] 6

I8 5 %o 2L T A 2 BN W IR N AL, BR824 25 30 MR R K R ST A K g i 7R
PRI AEYME B R — T I A HAR WS . el BB AR 28t Basa T4
WEES THEANRFEERG U R SRRV, B AE RIS (1) AR 2 i B B SO B AR . AR
YIME BF RN B AFEIE R A ey, Ay, SS90, @RISR
TH, FTUCH AP HAE AT I s BRI T 8 s A TR 35 ER 3R 0K 43 A1 45 45 40 A FH AR o
A G B TN AR SIS A BROA TE AR I 384 o5 AR R R VR 22 5 AR ks ic i F LA AT i TR
[13]. FEPFIFIZLELE A (gene expression omnibus, GEO)& — MHEFRAIAE B, FsTid FM oy K F 25
BIBERE S T — AR A0 At % 3 v 8 T R R 4 2 8 Mﬂ%n I AEE B2 BT miR-125a-5p
I miR-125b-5p REEFE[R, APRZR AL A2 W A6 T T 3R L8 R 2%

2. MBEE®
2.1. BHEIREL

W T REA I N, 3B %03 % miRDB. miRWalk #1 TargetScan (W7 1)73 5 3%H miR-125a-5p

Al miR-125b-5p HIHEIEDN . T GEO Bl FEAS 2% A Ak JoE DR 30k it 85 v B 4, 285080 405 /2 DL R i ik

At © EAMERABFALSNA:, @ BMURERDOE 3 MEAR. 19231%dR 4 GSE14323 (EH T
HLREAR 194, FFREALREA 41 AT GSE25097 (IEH AP ZREA 19 4, FFEILEEAS 40 4N).

2.2. HIEALTE

¥ miRDB. miRWalk F TargetScan #(#4f % il () miR-125a-5p A1 miR-125b-5p (1) 435 [K 38 i
Bioinformatics /—\?EIJ%'Z' HURZIEfG P < 0.05 FilllogFC| > 0.585 HIFEEE N2 S RIAFF(FC: fold
change, ZRf5%0), il Bioinformatics X GSE825097 f1 GSE14323 flifs % FRIAFL NI AL 5, 553
F1kFL [N (differentially expressed genes, DEGs), X} GSE825097 1 GSE14323 {3z w3l R 1G5
HIFE D E R B il A B AT KL Bl . J85d Bioinformatics X miR-125a-5p Fil miR-125b-5p #EJE K A1 DEGs HX

AT RIL IR
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2.3. REEEREREEBIEE (Kyoto Encyclopedia of Genes and Genomes, KEGG)
FNEFE A& 4Ki2 (Gene Ontology, GO)EE 774

X% O @ Metascape 11 WebGestalt 4% PEEAT GO &40 4, M4 FE1HET GO 1 KEGG
BT,

2.4. ZBMHEE{EH (Protein-Protein Interaction Network, PPT)4Z ¥ 2E
I String X T3 S EERL R4 22 PP %% .

Table 1. The bioinformatics websites and analysis tools

1. FTANEMEEEMSE ST TANR

Targetscan http://www.targetscan.org
miRDB http://mirdb.org/index.html
miRwalk http://mirwalk.umm.uni-heidelberg.de/
GEO https://www.ncbi.nlm.nih.gov/geo/
Bioinformatics http://bioinformatics.psb.ugent.be/webtools/Venn/
ChiPlot https://www.chiplot.online/
WebGestalt https://www.webgestalt.org/
metascape https://metascape.org/gp/index.html#/main/step1
WAEAE https://www.bioinformatics.com.cn/
String https://cn.string-db.org/
3. {R

3.1. miR-125a-5p A miR-125b-5p ¥0 5 E 70

IS #4% PE miRDB. miRWalk Al TargetScan 737! Filll miR-125a-5p A miR-125b-5p [HEEEA, K 3
ANEHE 22 BT f$ miR-125a-5p A1 miR-125b-5p (4R R 73 HIEL RS 4, 50443545 miRDB 918 .miRWalk 14,419,
TargetScan 931 MEIEK . H4 3 NEHE B T 43 $E 2 R I8 T Bioinformatics 2z i 55 BUEI (LK 1), 3 ANEdE 22
HE MR 51514

miRWalk

TargetScan

Figure 1. Venn diagram of miRDB,
miRWalk and TargetScan target genes
1. miRDB, miRWalk FA TargetScan
S0E R Venn
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H— % %

3.2. GEO ¥UiBEE IR BNFTF L BB EFIFIE DEGs

LN T 2 MRS, 58 GSE14323 (1B AT4HZAREAR 19 A, ATFRELEEAS 41 1), GSE25097 (1E
WIFHLREAR 19 A, FFEALEEA 40 1Y) EHURIESS P <0.05 Fl|logFC| > 0.585 IRERIE Ry 2 5 Rk
[A(FC: fold change, ZRf5%0). LA log FC > 0.585 A _LiE%EK, Ll log FC < —0.585 A Fi%EA, k15
GSE14323 Z 53K 1789 A, FIHIEREA 1030 4>, TIHBIEEREA 759 4, K15 GSE25097 % R Jk A 2528
A, BIEEENA 1236 4, FIEMZERA 1292 4. H Bioinformatics % GSE25097 fil GSE14323 fifd %57
FERHCZEE, 192] DEGs. ffH RiEF, £ GSE25097 F1 GSE14323 #EIFI K 1 EI(WLIE 2).
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Figure 2. Figures A and B are heat maps and volcano maps of GSE14323, respectively; Figures C and D are heat maps and
volcano maps of GSE25097, respectively
2. Bl A\ B 5507 GSE14323 FABIFALLE; B C. D 254 GSE25097 RYFAEIF A LLIE
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3.3. miR-125a-5p. miR-125b-5p ¥ F5 DEGs FEZLER

4 H5 % miRDB. miRWalk Fll TargetScan f7f3 miR-125a-5p Al miR-125b-5p f] 515 MBI AIF1 GEO
B 5306 Y B FFREAL 649 > DEGs il Bioinformatics H/E Venn B 3), 3K OIERE 17 4, %
B 2 NAFFA IR AR ER, BRI 15 AR, HrPads 9 AN MR, 6 A BIESEH. A chiplot
FELE S22 15 MO ER R (L 4),

miRNA

DEGS

Figure 3. Venn diagram of miRNAs and DEGs
B 3. miRNA #1 DEGs #J Venn [&
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Figure 4. Heat map of intersecting genes

B 4. ZEEERE

3.4. %ULERE#EIT GO M KEGG s EESh

1 AE(S . Metascape Fl1 WebGestalt 4 22 X 1% 0 3 R T GO M (JLIE 5), 1Z R A4
IR 75 A V03 F2 (biological process)H 3= ELAE CUBEACHIFI RS S 5, E A4 i(cellular component)
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Hh S AR A AL /N RS UKL AN AR A MBS s 4R, #E 0T DI (molecular function)Hh 3 #EAE
FAR IR I /I A Tt 1) AT H S S T e B PR S5 h s R o E KEGG = & b (LA 6) 3 ZEAE i i R
AW RN SRS ] e A A S v e R

GO Results of Three Ontologies
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Figure 5. Core gene GO enrichment analysis map

5. #LEE GO ZENE

Pathway Analysis
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Figure 6. Map of KEGG enrichment analysis of core genes
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3.5. ZEAEEEPPHMKZIE

BT String X% OFEK M EE A HAEMG(LIE 7), Be&R3] 4 N5, 4 438, 53] 4 DS REIEH,
43528 NPL. H6PD. KIAAO0319L 1 RFX5, H.rdr NPL Fil RFX5 N %K, H6PD 1 KIAAO319L A

LA
o=S
@
.

e AR B,

AR T

Figure 7. Interaction diagram
of PPI network

7. PP1 M4 E{EE]

4. g

AW U3 T $d5 BE miRDB. miRWalk Fl TargetScan £ miR-125a-5p F1 miR-125b-5p f] 515 ML
5 GEO Hfs [ v BT A4 B 5 55 GSE14323 1 GSE25097 ] 647 MR HUZE 5, 53] 17 MO IR,
MRIETHE R AE, Z285 2 DAFFEIRAERI LD, 23R 1 15 MLOEER], X TS 0 £ K1 1T GO Al KEGG
BEHEAHTUAL PPI N2 R4, B3 4 AN CH A

GO ‘& &4 Hrh 3 BAE ORI R LR AN SE R s 5 . NARTRAI 70% 1) S0 b Ak o JH- 4
ffd. HSC FHEEE B4R, & R IRRAIH i =5, JHE I s bR e s, bt % S i s BT
[14]. FPEENEL G hnf7iE 40 (2K P450-2E1 (CYP2ENMITHIE AL IR, Wi M AEMA R A W
R AR T DA R i TT A AT R A MBS IR AL, SRR IE B D RERR S AN B R T, AT
HORRFIE TLR4 30 BA & NAFLD/ARTE A Vg 197 £ T % (nonalcoholic steatohepatitis, NASH)FIF£F4E
IR A[15]. CCl4 -SRI/ b, A 47 0 S AR CORE A SR WS 258 [ 16] [17]. B MEH K
T AL Y (GPX4) i i 2 R4 B N R G0 — AMIELEE (7 i/ P I3 67 i (TOMY/ TIM) & & R i#E N 2 b A
GPX4 FEL@ITRifk HWE LA K ROS F5F LR AR SZ I B B A, S EUFAMREIET:[18]. KEGG &4
ST R EEAE SRR AR G ORI 2 [ R A= W P 4R o 7E NAFLD 10w 2, 7 FL 4/ 2= 6 (IL-6)
MSREN T, R R M RS R E ARG AR P L RS R ARHUR AR R [19]. RSN 2 2L
P JEF U i BT B RN ZE R, TR TR RE MR MG DG S R, TR DT R A N AN R IR TR, DL R 18 Bk
NEWITR(C18:0. C18:1. C18:2 Fl C18:3)F1 22 Bk /N IR (C22:6)FE ML L F 151 [20] 0 S B 2 o3 il it
22 B 2 5 R AR U B T e MR 2 IAIAEAE W R R IR AR, AP AR (SR i R, a3 & R AR
Vs, SEEIRSE A B T 4E R IR E I ThRE[21].

i PPI 2% HAF KR EE 3875 NPL. H6PD. KIAA0319L F1 RFX5 4 PxEEILH . N-ZBEHA R
MR s 45 BE(NPL) BE 5 fHE 1L N- ZBEMH 2 Z R (NeuSAc) 24 i N- .k - H 25 M i (ManNAc) F R B R, A2 ME K
PRGN DGR . —, — MR BLTE 75 2 0 AR MR VR IR (1 AR s A PR SO IR 1) R A i A v IS A &
M R R 2 B R AR — B R [22]. RS BRI R FR i ) AME B RIS AL B AR . B
KB ZMES 0T E5EBMARSMAHEER. LRI EENE8Y, 2ANES S TR, %2
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PRI S5 FSHO0 F9mp. FURBRIETT . %R — AN R miAs 2 i s, fE4E
FR A A Th T I PR 5828 A S 2 B A P (23] MEVIRR VR b A (3 RORE I A S B A 4y, RTINS B
it R ANFE R I R Z 0GR B, A R 3R O PR TR 4 A A I A Y VR LB P L R A 3 A R A
[24]. C.HE-6-1% 1% it B (HOPD), 114 F25: 2 [ BE i 205 1 BU(HSD11B1) A2 198 B2 BT ias i 1t (1) S B g
2 BRI A S TR R P e A A T R R (NADPH) I 7R (138 JR Bl v5 P, HOPD 1T LA Ak, 0 ok e fit
WENS — R FR(NAD)IE 5 NADPH, 2 P [RIVE s MR B S 3= (13& 1%, Rllk HSD11B1 5 H6PD &
B BRI SC B IE (M [25]. HOPD JBITRAM 114-F5 J 215 [ B fid U 1 18145 AR P 4L 4 1t 5 3 sk 1)
B IR AN AR, 3 T BRI SR AR R L TR S 3 HR R R R MURE 1T AR 2 B OP SR G AE[26]. 11-8
PRI R ERE 1 ZU(HSD11B1)TE HO6PD A5 ik F2 ot 0 v 14 o] BIAA R AL TG R R T, I 1 %
AR REAE TR 2 ZRE BRI (diabetes mellitus type 2, T2DM)AMAAE BE 5 A BAE FH[27]« KIAAO319L 7£ &
R B ALE (systemic Sclerosis, SSC)F1 5 4i M 2L BEJR I (systemic lupus erythematosus, SLE) 35 1) 40 41
bt Rk, KIAAO319L AI{EN SSC Fl SLE [ 5 AL 552810 X i ml etk b Bz Ay 993 A8 (HSTL) A 22 1)
R b R AR AR (LSIL) 82 1 A1 J& ILRE AR 3R 47 B PR R 1% 73 #r, 55 LSIL AHEL, HSIL 1) KIAA0319L £:[A]
B B, HUEE, KIAAO319L W RES 5 B AU ATKAL, v HAE S Sk b 5 P98 48 (SIL) 2 Wi 2B Wb
HEYFIREIAATT[29]. AT X-5 (REXS)/2 % R4 1S i K1, SaEMs a2kt
KDM4A 7 HCC iR 2H 4 1 3 /K - 5. 3% TH 1301, REXS 76 HCC F4i il & A 1) mRNA FRik/K &
& ], RFXS AT LLE = KBRS 1 (TPP1)JE 3+ X384 &, B9 563& 1%, TPP1 7£ HCC ZH 2 it Rk,
5 HCC BEMA RTE A FHK[31].

5. &t

b T, AHEICIE TS B2 miR-125a-5p 1 miR-125b-5p LI JFF A LA 5S4 A5 (1 b 3545
SR e D T 0 SR B R 1 4 AN SARIETE, WIS IR ZIT AL R A HL, BLSs AT B
TR £ AL L 157 e A o (O LR L S . SRTT, A0 IE TR B MR RS miR-125a-5p
1 miR-125b-5p BAJHFREALHET T — 52 HUBFSE, 5 HF AL ARG PR AR A SL I (0 — 000, RS20
2 LR — 255 2R S I BB FIB R LS 9 48 AT I

&E 3k
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