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Abstract

Objective: To investigate the differential expression and clinical value of microRNAs in the serum
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of patients with primary biliary cholangitis (PBC). Methods: First, high-throughput sequencing
was used to screen differentially expressed miRNAs in PBC group and normal control group.
Second, qRT-PCR was used to verify the differentially expressed miRNAs in expanded samples. Fi-
nally, computer analysis was conducted to predict target genes. Results: By high-throughput se-
quencing, we found 94 miRNAs were differentially expressed in PBC patients compared to the normal
controls. The analysis identified 60 up-regulated miRNAs (>2.0-fold) and 34 down-regulated miRNAs
(<0.5-fold). qRT-PCR verified that the expression of miR-410-3p was significantly up-regulated in PBC
patients compared with the normal controls, which was consistent with the deep sequencing re-
sults. The prediction results of target genes suggested that the related target genes of miR-410-3p
were involved in the differentiation, activation, proliferation and homeostasis of T cells or B cells.
Conclusion: There are differentially expressed miRNAs in the serum of PBC patients. miR-410-3p
has certain reference value for the diagnosis of PBC.
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1. 518

JEUR MR RE A 4 (Primary biliary cholangitis, PBC)J&—#h [ & G AT, AR . ZNHA 3t
FTPEBIR, AR 200 v E BURBIAFAE[1]. PBC EEANPELMELZ K[2]. WKL, HRETWAN PBC
AT RE A 5y R IR] . RS f B IR 31 AN Ho e 25 L AH HL 245 S VB I 45 R3] SAT, PBC #iYI it &I ML g ANis
A PR b DAL A I S B 2R B LR (AMA) A S WRE, (H 2 H 5%~10%) PBC i
AMA J9FTE[4]. MicroRNAs (miRNAs)j& —H K0y 21~23 ML) /N RNA 735, 3830 5E PR i
¥, S50 403G TE RN A T A L AR FE[5] [6]. ERSRERZ RS R, TEAS R A
P99 1 miRNASs A 12 AN 1), A BT 50 RIS WA yT . sl fwt7esE b T PBC B 4R
AN I PBMC 145 5E ) miRNAs R . Fritbz 7, PBC &3 B IMLIE H —L£% miRNAs tH CL i iE B 34
F[7], XEWE miRNAs FJRELE PBC i A ML R HE — € VR« ASHIFF0 8 vy i & 07 i 7
PBC H# M5 miRNAs IR FIA, BEFEE PBC IMjE miRNAs Fiki¥, Eilszhf7¢)tE® PCR
(QRT-PCR)GIIE 2 57 A ) miRNAs, F4 1 Hm AR A .

2. MEREFH*E
2.1, 7

IEHY 2020 4 12 H % 2021 4F 7 A T8 B KM 8 B Be 2 H UG IR #f2  PBC 3% 82 1 ifsl4H.,
Fepl, 76, FIHEE(B7.2+11.0)0% . FIAMEREG . RS PBC BE HHILACH 20 44 R ik #
NIEFERT AL, 20 4181 O BT 5 (CHB) B E AR N HAR I R 2H . BURIGIR BT R 1. SRIR T RE
T B R M R Be At B S 53 ke o BT N B B8 5 3 258 T R I e I R FE AT SR R 21t Fe il R = 157

2.2. IRAEWE
PBC 411X} B 412 T35 2 25 A B A J& 5 ik 1ML 2 mL, 4500%g 50> 10 min 43 &5 _E 2 i , f- 77 #E—80°C
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BARIR VKA
2.3. SEI Gk

2.3.1. B RNA IREVS &

FAF i 05 (4 28 4 54 Hlumina NextSeq 500 (35 Hlumina A 7). i Trizol LS {71(
Invitrogen A &) M 3 4 PBC i35 1 3 44 1E % 6 8 250 uL My FEA 2 EUE RNA{# ] NanoDrop ND 2000
(2 EZRER KA R RNA AT E BT I35 RNA £ Agilent 2100 Bioanalyzer (3¢[E %416
HEPIRNE A J) HL UK TR B 8% I - F . miRNA SCZERY KA Hlumina Truseq Small RNA Preparation Kit i
7 £ (LC Sciences). At RNA 884 5423k fll 38k )54 RT-PCR T i/ T RNA ) cDNA X%, 4
6% LK 2 MRS IR HL UK 2 B8, K BEDN 4T bp 1/ 1 RNA PIIR I

232 BRENF

cDNA 4fift f5 4 Illumina’s Cluster Station £ il DNA #%, #RJ547 Illumina GA 1l x i 5 . il SCS v2.8
B SIS 3 Hril e B e, B R A1y 32mer, I HASTH RTA v1.8.70 #RIUIIEAE B . $2HU SR 46 541 F H
ACGT101-miR v4.2 (LC Sciences) x4, AE AR IGEHR . A ORIETT G 2 B B R R 25 3, BIFRTT
EEXT B 5% < 10 (3L . o 20 Hr PBC 2N 1E o R 7] 25 57 634 1) miRNAS.

2.3.3. EEFEmMN
K FH# A TargetScan %3 P2 Al miRDB 4 2 L [ 1 47 1 35 1 Fim)

2.4. ZR3FIE miRNA B qRT-PCR iF

b 7 EnEE T FEARSL, 2 1) PBC, CHB LA IE & X FE W IS FE A4 H T gRT-PCR S258 50 iE,
MAEF 8 PBC: 82 fil; CHB: 20 f; 1E#XHH#: 20 %, R TagMan 5% B miRNA [ IA7K
SEPHEATREI . 1 4E N 300 L F I iE HHERE miIRNA, 5 AT N2 BARTIRR R B, AR o 4% B i 7
ZATH HG TagMan miRNA RT kit 13 4% 5 i 1) & (We /R VB R A B]) & % cDNA. {4 QuantStudio Dx
Real-time PCR % %i (35 E ABI A #))H1 HG TagMan miRNA qPCR 7 & (W /R I RE R A 7)), 7F 20 pL
) PCR [ MR & H 44 H 11 miRNA. PCR Jx M4k %A Golden HS TagMan gPCR Mix 4 pL, 5|#)FI#%E!
ML 1 pL, cDNA BB 2 uL, ROX %4kl 0.4 UL, & RNA F/KAM e AT % 20 L, JRAIEE Tok b. *t
T H 1% hsa-miR-410-3p, FAUEH LA T 5190: 1E171 5147 51: 5-CGCGCGAATATAACACAGATG-3';
KI5 YF5: 5-GAGAACAGCTCTGTGTTATAT-3'. W B NAEF N: 95CHiIAME 15 min, 95°C
AP 10 s, 60°CIB K GHEMH 60 s, 3k 40 MEIR. [ PEIL AR 2RI JbE . 4 SDS2.2 B E4y
PrEFRAE (CT 1) LA hsa-miR-16 1NN S, KA 274 4L iH 5. miRNA I3k, HARH5R 578 AACT
= ACT (##) — ACT (fEFEXF ), ACT = CT (#EEH) — CT (WS EH).

25. MFEARESHRGTTFE S

PBC AHANIE 0 M 2H 72 57 321k miRNAs K H4tit% Mann-Whitney U f 4% . KA MeV4.6 i+
PBC 411 1E & % i 2H 22 573 78 miRNASs 11528047, P < 0.05 o 22 556 G it 3 X - >R F Graphpad Prism
6.0 #FEE IBM SPSS 22.0 BT Giit 4 M b B, St St E R AT ER AR . ERS MR
EVORER AL + WHEZE(X £9)Fow, HMEBRAREE T Z0H. EESHMITHEREER AT
R (M)APY 53 fr 2[R (P25, P75) &7, ZH 1A LR A Kruskal-Wallis H #46 . BL ROC #14k 2 AUC 43 #r
AL ILIE miRNAs Xf PBC 2l , P <0.05 NZERA Gt L.
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3. &R
3.1. IPRFISCIE = HFHE

PBC 4155 CHB 2H . 1 % REZHL (1 B AR PR AN S0 25 KR AIE L 32 1. 45 R BoR : PBC AL N U BF(ALT)
BEEFAFE(AST) BPEBEIREE(ALP). SR I EE AR (GGT) EEHLT K (DBIl) 3R /K1 & i F 1E H X
M, EAERAKHETES AP Y <0.05), =4 BEMMEHRERZF I #E L.

Table 1. Clinical and laboratory characteristics of PBC group, chronic hepatitis B group, and normal control group
2 1.PBC H. CHB 4AFNIE & Xf BRLARYIG AR FSEI8 = HFE

i H PBC 41(n = 82) CHB 4 (n = 20) IEF TR ZH (n = 20) P1H

PERI (1 B) 76/6 15/5 17/3 NS

FEWR (%) 57.2+11.0 55.0 £ 6.5 52.6 + 145 NS
ALT (U/L) 29.5 (18.8~45.3)" 21.0 (16.5~23.0) 15.0 (12.3~22.8) 0.001
AST (U/L) 31.5 (21.0~40.3)" 24.0 (17.3~48.0) 20.0 (17.0~24.8) 0.0001
ALP (U/L) 160.0 (118.0~242.3)" 65.5 (53.0~91.8) 59.0 (49.8~73.5) 0.002
GGT (U/L) 89.9 (45.5~225.4)" 15.0 (11.0~19.0) 15.5 (12.0~23.3) 0.0001
DBil (umol/L) 8.2 (6.6~11.6)" 5.6 (4.0~8.2) 3.0 (2.0~5.4) 0.003
ALB (g/L) 35.3(32.1~37.7)" 44,5 (37.0~47.1) 46.3 (44.6~47.6) 0.0001

e THIEH WAL (P < 0.05); *5 CHB 41HE (P < 0.05). NS: L4t Y.

32. BEEBMFERTH

T EEEN T LRI, PBC A5 IERE X RRAALL, SILf 94 > miRNAs RiIAH ZE R, HAR
ik Eif(FC > 2)[145 60 ) miRNAs, i T (FC < 0.5)[1145 341> miRNAs; H:H|log,FC| > 8 [ miRNAs
A 64, HARIA LI miRNAs £ 54, FIA TR miRNAs A 14N, W4 2. 3853 70 # &< 3 miR-410-3p
1 3 % PBC & A #RE, HEEER R, KILRATES miR-410-3p #H47 /5 20 7 .

Table 2. There are 6 miRNAs that their |log,FC| more than 8 times between PBC group and normal control group
52 2. PBC A5 IF &%t B84A 8)|log,FC| > 8 f&HIF 6 I miRNAs

FE  miRNA 4 fiffﬁ T P i miR 751
1 miR-3614-5p 8.71 The 0.035 CCACUUGGAUCUGAAGGCUGCCC
2 miR-671-3p 8.69 Tt 0.035 UCCGGUUCUCAGGGCUCCACC
3 miR-380-3p 8.67 Tt 0.026 UAUGUAAUAUGGUCCACAUCUU
4 miR-410-3p" 8.52 The 0.001 AAUAUAACACAGAUGGCCUGU
5 miR-488-3p 8.33 Thi 0.004 UUGAAAGGCUAUUUCUUGGUC
6 miR-543 8.14 FoA% 0.013 AAACAUUCGCGGUGCACUUCUU

% TR SSEI PO E & PCR IRIE R miRNA.
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3.3. SERPRYEEE PCR WhiE

K S 2 & PCR X} 82 5] PBC &3 (B H& H I HEAT W Fr S2 5610 3 45 /B 2) . 20 5 1E 4 X e AT 20 1]
et 2P 5 B AT BRI . IESS B R, HIEWX A S 2 RIPT K BE AL, PBC 419
miR-410-3p &k /K- B, WA 1.

EXEEY * ok k%

g
H
g
a5
S 3
T+ £
g &4
E o ]
2 24
P =
2
c L} T
Control PBC CHB
(n=20) (n=82) (n=20)

vE: Control: IE#XTHE; PBC: Ji & M IH 4 0 %5
% CHB: 1814 . HALFRA miR-410-3p )
MM FixE. ™ P <0.0001.

Figure 1. The differential expression of miRNAs was
verified by real-time quantitative PCR

1. SERYPZEE R PCR HE miRNAs ERFRIA

3.4. M3& miR-410-3p %F PBC KIS Hi &

221 ROC & P¥Al PBC &2 Il - miR-410-3p MR ME . I3 miR-410-3p 7L 4712 W PBC 41
R IE 8 %o REZH I i 28 T THRIFRCOA 0.775 (0.688~0.862), 24 miR-410-3p fie f£: I FHE >y 1.44 B}, RS N 64.6%,
KN 95.0%. Ak, IIE miR-410-3p ZE 34 PBC 41411 CHB ZHLI 2k N1 #7% 0.791 (0.695~0.887).
4 miR-410-3p MR Im FHE Jy 1.31 I, BUKFEy 80.5%, FiR AN 70.0%. WK 2.

100 100
80 804
Z 60 = 60
g ® z
a4 Z 401
@ @
201 204
c 1 L] 1 T G ) T 1 T
0 20 40 6 8 100 0 20 40 6 80 100
100% - Specificity% 100% - Specificity%
@ ()

7E: (@) 4 miR-410-3p fEE 512 W PBC 4LANIEH X HRAHHT ¥ ROC iiZk; (b)A4 miR-410-3p 7E 451
21 PBC N8 M 2, BT 5 4H B (1) ROC 12k o

Figure 2. ROC curve of serum miR-410-3p for diagnosis and differential diagnosis of PBC
[ 2. 1m3& miR-410-3p 2T K £ 712 #f PBC #Y ROC Hi%k

3.5. EERHmM

X4 qRT-PCR % iERA 1) miR-410-3p #EAT#EEL KT - 1 i TargetScan A1 miRDB %4 22 43 Hr
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KB miR-410-3p 343 539 AMHEIED, Horp—se B BRGNS T 4H)fnk B 40040, iEAe. HEE . A
SRR, — LB BRI S AR 4R A A E MR R B DIARSS, I miRNA-SEIL R 2% B, 5] 3.

%T

miR-410-3p

S

Figure 3. miRNA-target genes network of miR-410-3p
& 3. miR-410-3p B miRNA-#E XL [ ) 4% [&]

4. ¥ig

C1 miRNA 2 —FNIEIER . dEgmASH/ZN RNA 201, KEZN 21~23 MZERR . miRNA @l 5
T MRNA ) 3-UTR XIRA e BAMS G, AT A0 B 35 R PR e SR R 18, B SR IS 7K1 719 JE AT 1)
FKIA[5] [6]c mIRNA 541072, 4ifusr1b, ZHMsEsE, AMT, A% D)ReseiT 2 B
Vi e 5 HAR B S e rEm AL, BAE Wi T PBC B A ZUMNANE I PBMC HRFSE I
MiRNAs F£iEi%. i, AHFFERKI miR-139-5p 7EFAEH LB & Eid, Him#Rik miR-139-5p 5, HEHE
FEIH c-FOS A FIZR LA EFFK, TNF mRNA K& TNF FiA R EF R, XFEH miR-139-5p 1] fEiEid % K
T-kB (NF-kB)E 525 | PBC HIAAETIIHE[8]. 1 —WIWHF kI PBC E&IHE b 40
miRNA-506 %k Fifl, S5BEAE 732K 2 (anion exchanger 2, AE2)FILEE 1,4,5- =BEIR214 3 (type NI
isoform of the inositol 1,4,5-trisphosphate receptor, InsP3R3){ITE MEFE KA 5, A FHMPHN Ca® 5 54T
HIIE T BRIR S #h 20 WA/, AT 51 AR AR AA[9]

PBC J& — i AN B ) B & S ME,  FOWBRRRE NI W /NIRRT YRR, IRk
PEIRAE RIE, & PEURFA4E, it e, Bl o fliE k212 0 PBC Habndt, (HA
SURK A IR A, ARIE N R HIIZ I PBC M E IR A . Haai 5 KM, PBC & 4k & i -t Rk
JE] miRNASs [7] [10], iXEe4E BHEIRAME I miRNAs IR A BT %5505 11 53012 W, ?ﬁfa‘vﬂﬁ%@ﬁ
I7 N

M5 iE H Enl T ORI PBC R FIE 0 RE2H B) 22 R R IA 1) miRNAs, KIS 94 4
miRNAs KA, Hr 60 4~ miRNAs Fi& i, 34 4~ miRNAs FiA FiH. FSER 26 E®E PCR X}
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miR-410-3p #ATINUE, Z5RIER, SIEWXTH. 180 4R & EE ML, miR-410-3p FIFRIA/KFEE L
VAo BRI R, A SR I miR-410-3p (¥ —SLEIBE R S T 40fusk B 40t vtk HEE. £
A%, 40 Ets-1 (E26 transformation-specific-1)+2 Th17 4HfMd 1 B 4 734k (1) F k45 R 1 [11] . Ets-1 1)
BRIAEHE Th17 4L 73 A6 F1 1L22. 1L23 SZAR ) ik . eAh, Ets-1 SRACAIEME B 4 f 2 734 o ik
HEERE A M (IgMYFI A ZERE 1 G (IgG) 3¢ 4HMa[12]. #E4RiE, miR-410-3p £ £ Rk h 2o £k,
ELFGEEREAN [ 5 e e, RIS . REBAGTERS . T 5SS MM LR . AR,
miR-410-3p TEMfifeFI4s B 38 BR, M50 T anie . 2B A I[13] [14]. Seaiiist
FLF M, miR-410-3p TEIF LR RIA /KB & N, miR-410-3p i it 35 28 IR HE 5 & FH ) NF-kB
5SS, AV ST 2 20 M T LA PR P 20 B DR R 8 [15] . AT, miR-410-3p 5 PBC Al R &R ik
B . DRI, ASHERE IR miR-410-3p 5 PBC Z A ATREFEERE R .

PBC & —Fh sz /v SIS JORE MRV AR 0, I ARORE IR 5 3 08 1 A9 AL, IR b — e LA
M1L375 HRASI H B2 R AR BT A (AMA) £ BE BRI i BR B (ALP) FF i o 2 B2 Wik B . J@ i ROC 20T, 45 R4
71N, IfL3E MiR-410-3p 7Ei2 W7 [ 4 52 K1 PBC F1IE & 5 FEI, FUE N 64.6%, K5 577 2 A 95.0%; miR-410-3p
TEX 5> PBC g1 2B 98 I6F, BUBE Y 80.5%, H757 %4 70.0%. miR-410-3p X} PBC ml e i —E /12
W AN RS KT o {H 2 miR-410-3p 7E/MA 8] 1) v FE T A2 11 58 A miRNAS ZE47 Il R V2 W 6 77 vk b i
Ak Il T BE PR T miR-410-3p 1E A2 Witk A= Wb B B L 3 75 AT KRR AN 2 A O R 70 R ER I o

5. B4

gi FRTR, ABFFUEAGIN PBC &3 MG 2 5 FKIEM miRNAs, #E—PF & T PBC HEHMLE
mMiRNAs FiAiE . IMiE miR-410-3p Fik_LiF v sExT PBC BG 2 W18

EHEIWMB

T KA B B e 75 AR BT AR 4 9E Bl 30T H (20141201)
FZEhoE

RNG HAAE & BB AEFTRIZR ISR, RBEZATFTAS 4 AR 55 50 45 2
{E& STk A AR

IRHHEASTREANER . SRIGIAE . B T BN R R T, RS SREABCERSSRIIE: 2
I Z SREAWCEEMBIRRE R, X FE 7 ST LS AR T S E AR 2
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