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2H ., IR AL PR BRI ZH A A PDGF-BB( 10 ng/mL) 535 24 h, PeTx ZH45F PeTx-1 3% 1 h )5 , T A PDGF-BB (10 ng/mL)
K537 24 ho R H RT-PCR Fl Western blot £ 0 o -~ # WLIL I 2 FH (a-smooth muscle actin, a-SMA) | 1 B 5 (collagen- 1 ) Fll
ASICla fYFRIE , MTT A 240 B4 2155 100, 35 UE HSC 40 M2 595 AL LA S PeTx-1 2 A5 BHINT ASIC1a 383k . $ZEUR ERNA e
BRI AT S RN, 57 25 F 2558 miRNA . 1855 miRanda 53E %) 2% 5 miRNA JEATHEIE DT , I %5 miRNA S5 DR 4T
IR A I 0T . G55 : PeTx-1 BT ASIC1a 5 , ASIC1a [ FRIAREAIL , HSC 20 M3 1k 1 FR 5 1 3 K -SMA Fl collagen- T 1
FRIE D IR PeTx-1 AT BHIT PDGF 52 1 HSC G fb . ST IR LA, BETZH miRNA 323515 1 25 57 383K miRNA 245 38
A H BP0, F324 (P <0.05), SHEBIL HAE, PeTx 2] miRNA ki H 22 55 38K miRNA 364 174, Kb i 14N, F
W16 (P<0.05), L5 mil R A5 PeTx-1 311 PDGF-BB i 4k HSC 1 Fth miRNA 22 S 363k3% , T IFLF 44k &l
TSR T 37 A SRR
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Changes in differential expression profiles of microRNAs during the inhibition of activated
hepatic stellate cells by psalmotoxin-1

Tong Chaogang',Zhu Yueqin®, Wang Yanan®, Pan Xuesheng’, Rui Chenhui’, Huang Yan™

'Department of General Surgery, Chaohu Hospital , Anhui Medical University, Hefei 238000 *School of Pharmacy,
Anhut Medical University , Hefer 230032, China

[Abstract] Objective: To investigate the differential expression profile and bioinformatics analysis of microRNA (miRNA) in
hepatic stellate cells (HSCs) activated by platelet-derived growth factor BB(PDGF-BB) inhibited by psalmotoxin-1(PcTx-1) , blocker
of acid-sensing ion channel 1a(ASICla). Methods: HSCs in logarithmic growth period were divided into the control group, the model
group and the PcTx group. The control group was not treated, after the PcTx group was stimulated by PcTx-1 for 1 h, the model group
and the PcTx group were cultured with PDGF-BB (10 ng/mL) medium for 24 h. RT-PCR and Western blot were used to detect the
expression of a-smooth muscle actin (a-SMA ) , collagen- I and ASICla,and MTT was used to detect the proliferation of cells. These
results verified whether HSCs were activated and whether PcTx-1 reduced the expression of ASICla. High throughput sequencing of

total RNA was carried out after quality control, and differential miRNAs were screened. The target genes of differential miRNAs were

[(E£WB] LR QRPN H (1908085J30) s ZHIAA AL A AABI = 7830 H (KJ2017A192) s Z U = AR B AR
K NG & NERHITG 228 2 58 Bt B (2015H040) 5 = AR F5 48 AA TR 5000 H (gxyqZD2016049) 3 L BE R 2 [
FYNRAFEQHF AL ZRRI55 5 (201810366060) 5 ZHIBEFF KFAHF AFRRAA L FFHHI (0601037104 5 F AR5 A 3
TFE(0601037206 ) 5 Ifi RIS 5 (“5+37 — k) Lol “ B bR I 21Xl 57 3511 352 H (2017-ZQKY-26)
*Jﬁfg{/ﬁ%(COrresponding author) ,E-mail:aydhy@126.com
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predicted by miRanda algorithm, then the functional significance of miRNA target genes and metabolic pathway involved in miRNA
were analyzed. Results: After blocking ASIC1la by PcTx-1, the expression of ASICla decreased, and the expressions of a-SMA and
collagen- I in HSCs activation were obviously reduced. It suggested that PcTx-1 can block the activation of HSCs induced by PDGF -
BB. In the miRNA expression profile of PDGF -stimulated HSCs, there were 38 differentially expressed miRNAs, of which 6 were up-
regulated and 32 were down-regulated (P < 0.05). After ASIC1a was blocked by PcTx-1, there were 17 differentially expressed miRNAs
in the miRNA expression profiles between the PcTx group and the model group, including 1 up-regulation and 16 down-regulation (P <
0.05). Conclusion: The differential expression profile of miRNA in HSCs activated by PDGF - BB inhibited by PcTx- 1 in high -

throughput screening, providing new targets and ideas for the study of pathogenesis of liver fibrosis.

[Key words] platelet-derived growth factor-BB ; microRNA ; hepatic stellate cells ; high-throughput sequencing

JHEF Ak 2 22 FhAg P s 1) Ak 32 e fry 3
W] i 72, 2 W 5% 408 52, JHF A2 IR 48 MY (hepatic
stellate cell , HSC ) & 155 T JH 21 4 AL I 15 19 OC B 248
JL . HSC i A S B Ak WLSCET 4 B 40 D (myofi-
broblast, MFB) , 73 WA X 15 1) 4 il A5 B 1l 71 (exctra-
cellular matrix , ECM) FIVE M40 i K, B Z M0
B9 AW 2 AT R Al ok AT T |
B R U T AR L A0 BT A A . HSC Y X 2
AW AT O ) e R AT A AR A e Y
fili >,

P2 5 2% B 7 3 1A (acid - sensing ion channels,
ASICs) 2 M AR A 1Y — 28 BH 2 38 | JH-2F 4
AR HIT 301 A Bt 48 0 S N7, Jeg ¥ ) 8 i i g T 50
PR MR AL . T ASICla J& ASICs Y —Fh 32 2 1
R RS Na il Ca™ AL o AR S2 30 5 w0 5
W, KB £F 4 1k 41 21 K3 4k 89 HSC 2 7
ASICla 175 635, Bl & M A1 pH (EFEAIK, ASIC1a
IRIG I, [A] I HSC @8 38 78 o g, B H 4 21 1Y
I3 FHIL AN B

f#/IN RNA (microRNA , miRNA ) J&:— 26 21~25
R BN IEPE FREE IR S B RNA , REIE o R A
SEP 1 mRNA 3 5 #1EF mRNA 1) 37-UTR SO
AT T SR 7 PR R TR A R R
Ko SCHRFEHT, miRNA 25 HSC Il AL HYFE AR 7245
AW TR  TE I ARG A e e b i
EENAEGTY ) PR R (psalmotoxin-1, PcTx-1)
Je—BhEEXT ASICTa B 4SSV LIRS
DLR FH e d F 0 e B ARAG I PeTx- 141 /MR AT
H A= K A F BB (platelet derived growth factor - BB,
PDGF-BB) JI#E AL HSC I 2P Y miRNA #iki5,
PE—E W58 miRNA 78 PDGF-BB 175 5 HSC i fkid 2
FHR LI FI D RE B E A

[J Nanjing Med Univ,2019,39(04) :513-519]

1 #RFTTE

1.1 A4

KT IR A0 HSC-T6 A1tk (R st =4
HIRAF) DMEM K337 3 (Gibeo A H L 3EE) . G4
M35 (BN U= A=A FRA 7)) ; PDGF-BB(PeproT-
ech 2w UL [ s EBRF AL ( LI R R A s AL
(g EE I TABRARD) Tk O SR ( R
MAET—T ),

1.2 Fik
12,1 wmpisirmon

HSC-T6 4l ifi L) DMEM X335 3% | & T 5% CO, 18
MIEFRAE T 37 CHEFR , A 4 ML FE Rl 5 15 31 80%
DL EDTA-JRE R Ak, FERhTE 6 FLAR 1, 23 ko iR
H R PeTx 4, B4 3N AL, Xt B A i
AP, BT ZH A PDGF-BB (10 ng/mL) 5537 24 h,
PeTx 41 457 PeTx-1 ¥ 1 h )5, FElin A PDGF-BB
(10 ng/mL) 55724 h,

1.2.2 % &2 & PCR #= Western blot #)

Real - time PCR: fili Ff] TRIzol ¥ & B 41 Jifg &
RNA, fif i 4% B2 25 (A I {00 52 RNA ¥R .
mRNA [ #% 5% 7 cDNA, real-time PCR 61| H: mRNA
I ik, B4 295 °C 30 8395 C 55,56 °C
305,72 °C 305,38 M. LAB-actin A NS, R4
WML, AP ME, 51 B TAY T
PRI A FRA BT B BIWF S 2 1,

Western blot 15 « $2 B0 it S 26 (1, Wk 2 Fl i
H2 R B ARG S 7 o A% 4L AR AR A A T 10%
SDS-PAGE HLIK , VML 6 | BT 5% B B Wik i i
FH2 ho BEW, 20 B ASICIa—H0(1:1 000, 3 [
Affinity 23 7] ) ; B-actin .o~ UL B 2 F (-smooth
muscle actin, «-SMA) |, I FZ 5 (collagen- 1 ) —#t
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Table1 PCR primer sequences
R AR iS4 TS
a-SMA 5'-CGAAGCGCAGAGCAAGAGA-3’ 5'-CATGTCGTCCCAGTTGGTGAT-3’
collagen- | 5'-GATCCTGCCGATGTCGCTAT-3' 5'-TGTAGGCTAGCTGTTCTTGCA-3’
ASICla 5'-CACAGATGGCTGATGAAAAGCAG-3’ 5'-CATGGTAACAGCATTGCAGGTGC-3’
B-actin 5'-ACCACAGCTGAGAGGGAAATCG-3’ 5'-AGAGGTCTTTACGGATGTCAACG-3’

(1:1 000, bR A E ARG RA ) 4 Cit
W o TBSTYERRLS , N ABAR T A W bR iE i — 4t
(1:10 000), =¥ E 1 h, W5, A ECLAL2: %
DGk AR . B 53 B Ab FRER A0 5 45 5500
YR EE(E, LI B-actin S IE .
1.2.3  MTT skAam) 2m feL¥e 58 H oL

B B0AE HK 30 HSC 40 g il 3 Ak s 2 R e
96 FLHR T, 43 A IE B X HR AL ARAUL] PeTx 4, B 77
24 h, A 6 NE AL, B 200 pLIK R & T
37 °C.5% CO.¥5 5346 24 h 5 BALINA 20 wL ik i
495 mg/mL [ MTT %, 37 CARLER 4 h i, IR
HALH SRR, LI 150 WL AY DMSO, 5 min J57E
FEARA G4 L T 490 nm I KA WOERE
1.2.4 XM EFM

{8 H1 TRIzol 32 $2 B 41 g 5L RNA . K FH Nano-
drop il 5L RNA 212, >R T Qubit £ RNA 9 ¥ FE
FEFEAT R B, SR H Agilent 2100 K53 RNA 1458
R, Zead KA A% 5 1 RNA FRR , 3/ 0t k3%
e, RS54 28 , 5" v ¥ 3k i 42, I BE S
DNA, SR JG#E4T PCR Y14, M SO . SR Qubit2.0
PRI K SO TE 2 1 g/, WS (8 Ag-
ilent 2100 X 3C 2 (4 A R B BEREA TR o FH 2
JAE 1 PCR 7 0 SCE I R0k B 104 T 1A o 1
(CCEAR R BE>2 nmol/L) , IMRIE SO, #55
8 S ¥4 R A B0 pooling J5 #E4T illumina HiSeq
WY o
1.2.5 iz B3 o

e 3 P R LY IR R e 2 Fe ek L R
JoT i 3 40 L 215 g 0 459 3 5 0T 0 (high quality
data, HQ data) , s HQ data 52 % RN HNITH
XF o RERFFERE S AT miRNA A4 22 323620 # , i it
DESeq2 % B4 #4743 A AL B, llog, Fold Changel>1
H P <0.051 miRNA 222 5% miRNA, {fi f miRanda
X 25 5 miRINA PRI DR R4 7 0000, 3 2o A S 2
Y158 miRNA 5 mRNA B9 B AMIEX )E 2, ST
XF SR AT T A Ar 54 oAb, miRanda i FH
Vienna 2% miRNA 5 mRNA 25 & 11 [ H G474

B TR . 22 5 miRNA T ft 40 56 D
T EE 43 M, B KEGG pathway 7 B Fl & 4 70 H7 o
KEGG pathway £ 2 i 62 2 i 40 i 2B Ak 2 A AR
W Feis A5 15 AR RIS — R R, A
WA oA AT P 26 2 BT B A4 T 5 A ) Y SRR AT
FAES BT AT LU H 25 55 miRNA B0 R b 25
)38 15 o

1.3 “%it57s%

K FH SPPS 19.0 G it 4k A T ge it i, T4
PR Bt 22 (3 = s) 2, 2 1A HOAER B A
REH S, I HLEBCR /M 221k, P <
0.05 A2 R A GZIT2EE L,

2 # R

2.1 PcTx-1FPDGF &4k 49 HSC-T6 # % %

PDGF 3 J5 , a-SMA . collagen- I F1 ASIC1a £
FIAT mRNA IR H 380, 4R s i, PeTx
-1 BHIT ASIC1a )5 , ASIC1a U IRFEA, i PDGF 31134
AT o-SMA Fil collagen-1 1% 3¢ 525 B S8/, i g 334
FEARLAZ BN H], SRR AR 22 A BaEE (A D,
LR ASIC1a 2 595 HSC-T6 (3G ALI4FE ; PeTx-1 7]
FHIT ASIC1a HYZRIE , | HSC-T6 TG AL IS5
2.2 illumina HiSeq M /3> %&

T HLRY SR B L S R A AR BT A Y
FFA, AR 850 B B WA 1, T B 1) i
BRI T 08, bRiE sl - O LBR PNk s @ L bR
IRt 1 731 5 X B 45 )5 51 i2E 47 9 B2 2k 4 bp (1)
sliding window JET A5 I , 1 2R 14> window [1)°F- ¥4 [T
KT 15, VIBRIZ window 2 5 BP9 ; DR A
FEART 10 bp B9 . U85 A5 B0 HRE A | J 2kt
TR AT AT 9 MAEA AL B B 55 Bl L
TR, B R IR R Y LLBITE 80% VA L A5 B T
ZLoTHTECK
2.3 PcTx-1#7 %] PDGF-BB & it i 4t HSC it 2 %
miRNA 89 £ 57 % ik

K 1L (voleano plot) A] RATE [A]—F- [T A & 718 21~
HEFEFR (P {E A Fold Change ) BY%T H X34 . 1E K
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= # =

junng
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= 0.001 % 0.000 05
O
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a-SMA collagen- | <

Control PDGF PDGF+PcTx1

a-SMA  collagen- | ASICla
D
150
—~ k.
T = #
5 100
pi
:
= 50
F
T 0

PDGF PDGF+PcTx1

Control

A :PcTx-1 % PDGF 1554 HSC-T6 4 rh-SMA | T B JFURT ASIC1a 25 FAZEIR A0 s B .C: PeTx-1 4 PDGF 551 HSC-T6 4t tFro-SMA |
1 ZU RN ASIC1a mRNA FE35HY520 ; D : PeTx-1 % PDGF 75 S5 () HSC-T6 40 A 451 (1 520l ; 5% BEZH (Control ) FLAZ,"P < 0.05, 7P < 0.01 ; 54

TIZH (PDGF) Hb4s,"P < 0.05,%P < 0.01,,

El1 PcTx-13t PDGF %S HSC-T6 4AEiE L 1EIE A0
Figure 1 Effect of PcTx-1 on activation and proliferation of HSC-T6 induced by PDGF

W EH BAR AR R -1gP, #4545 4 log, Fold Change,
IERSRER TREF XN LIRS T E JahEp
A5 — A AR — D miRNA, L0 5 A B 5 2
51 miRNA , B [A] B # J2 llog.FoldChangel >1 Fll P <
0.05 B4 551 o Wi s J2 H 2 P < 0.05 [ miRNA,
T 25 p 2 F5 e llog, Fold Changel>1 i) miRNA . &
1% 38 PDGF Hll 3% 4 19 HSC () miRNA 335 3%
Z 53R miRNA A5 384, Hor FiH 64>, R H 324>
(P <0.05), ani& 2A f14& 2 i /s o 7€ PeTx-1 FH Wt
ASICla J& , PeTx 41 5 Y 4 2 [0] ) miRNA & 53
125 52658 miRNA 3L 174, Hidh B 14, Tl 16
(P <0.05), NE2BFIZFK2 iR, 78X 2 miR-
NA 7] BB B R A ()35 fb 3 A% DL & PeTx-1 BH BT
ASICla J& AR A0 0 % AL 55 3 R rh i 21 1
ZEH
2.4 £ miRNA 3ok B 694X 438 5447

i# 13 miRanda 58 75 X 22 5% miRNA #E17 #0 J&
TIP3 PR R AT D 6B 43 AT Bl Gene Ontology
(GO) 4y K& 401 . FIHH KEGG pathway 5045 12
i g MR R 22 5 miRNA ¥ [H P g 2
ENYIE B, iR 3 Frn . 22 5 miRNA P SL A A
Setmar . Nefl . Col7al . Colda2 Fl Kmt2d 45 , #H AT
T3 S B 38 R 1 O T A R A A 3 B B A B
SOl A0 AN LR (ECM) 22 A HH B AR G 58
P 553 B R PI3K- Akt {5 5 Bk 45, 2 5 FIE
R — RS E SRR

A llog, Fold Changel > 1
‘P<0.05 .
34:P<0.05 Hllog, Fold Changel > 1

% 24 .
- :
11 e
0_
T T T T T T
-6 -4 -2 0 2 4
log, Fold Change
B 54

llog: Fold Changel > 1
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Figure 2
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Volcanic plot screened up and down-regulated
miRNAs between the model group & the con-
trol group, between the PcTx group & the mod-

el group
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Table 2 MiRNAs of differences among groups (part)
T2 vs. X} HEZH PcTx 2H vs. FEFIZH

miRNA log: Fold Change PIH miRNA log, Fold Change PIH
chr16_35936 -4.09 <0.01 chrl17_37162 1.04 <0.01
chr6_19200 -4.64 <0.01 rno-let-7d-5p 1.03 <0.01
chrl6_36737 -3.89 <0.01 chr6_18778 -1.18 <0.01
chr5_15728 -6.62 <0.01 chr5_15550 -1.18 <0.01
chr5_17211 -5.62 <0.01 rmo-miR-350 -2.09 <0.01
chr10_26166 -4.91 <0.01 chr13_32014 -2.24 <0.01
chr5_15056 -3.18 <0.01 rno-miR-466b-4-3p -2.69 <0.01
chr3_8933 -5.51 <0.01 rmo-miR-129-2-3p -1.54 <0.01

£3 ERKIEmIRNAPTELREFAN S E@EE

Table 3 Enrichment pathway table of main target genes

of differentially expressed miRNA

o W

{55 A5 PH
i 5 AR 50 3 <0.01
M E IR 55 2 <0.01
Wil DL R 5 3 1 <0.01
BT AR o i 13 <0.01
R IR A 5 E 5 <0.01
FhA B 19 <0.01
ECM SZ14AH B AE 5 8 i 7 <0.01
JUUI B P 200 T A I 8 <0.01
P55 T 7 <0.01
HU AR F AT O E O WU 5 % 4 <0.01
PI3K-Akt 55 8 <0.01
Notch {5 518 3 <0.01
BRIOK P 15 53 4 0.011
RIS DB A YA 558 1 0.018
R W5 2 0.019
I/ NRE (5 5 4 0.019
PRI R A 3 0.023
JiEE T miRNA {5558 #% 4 0.025
e H AR b (55 i 6 0.034
Hippo {5 =i % 3 0.035
/N i £ B 3 0.038
2R - b e 5 1 0.040
2 BRI 15 5 1 0.040
B Sk} ot R il 1 0.045
BRI E 9 0.045
e Z A5 5 % 4 0.045
Bl SR %5 13 SR 15 308 1 3 0.046
BRI (5 i i 3 0.046
W A3 {5 -3 I 5 0.047
Wi PRI I KT H Y AGE-RAGE {5538 i 5 0.048

3 % R

H i, Sl il e m e )z . RS
HIHARFSE & B, ASIC1a 25 T HSC AT Ak 385 FE R
LAY & T ASIC a4 5 BELIBTF) PeTx-1 AT
il PDGF-BB H 345 fk i HSC 3878 HAFHIL I
AR E—015% . 1T PDGF-BB RSN IR AT 2
R 20t e AT B A 22y SR T DL B 5T R
PDGF - BB | 4 1% 1k (1) HSC-T6 40 it A% A | 5 i
Western blot F1%¢ )6 %€ & PCR ${ A KM o -SMA F1 1
AU SR, LA S MITT S 56 A6 00 240 A 356 8175 0, 460 F
HSC-T6 &G L) o SEIn 2t A R AERE R 40 rh
o-SMA I T 7 g Jir dd 32 0], 200 if 14 e o 3 e
PERPERI NI o 76 PeTx 4 i a-SMA Al T 78 i J5E 7
R A4 B A A A2 2 I A $E R PeTx-1 7]
DA ) JFF B2 R A0 ) % A R B, I AT West-
ern blot F1%9¢ 6 22 1t PCR 7 ARG ASIC1a B £ 15,
KOAERB AL W2 B, ] PeTx-1 540 1 &
B EH o i — 2 A e P R T e S 5
T miRNA |, G246 2 K0 A9 FUB & BT miRNA |, 2 1)
i 3 miRanda 553 WU 2% 55 miRNA 79 #8358 ], 9f:
HEAT miRNA 1 PN 1) fiig S AR 13 2% 1 o 25 M 4
Hro

7£ PDGF-BB Hl 3 75 AL i) HSC-T6 4 g, i 1%
B JH A miRNA A 6 1, F A A9 miRNA 7 321>,
2 5 miRNA (1% 88 5 PR 2 68 LA A= 94 72 (biological
process) K &, FERIVIEANMEEB 53 (cell part) (4
7% (organelle) | 25 & (binding) F1 40 fd # #2 (cellular
process)%ﬁ]ﬁﬁ o Hk i@ KEGG pathway B
HEAT AU B W B, A2 5 n i 32
AT 0 o2 e A B B 2 L 3 B A 1 T
TH AL WSO 45 . 7E PeTx-1 BHIBT ASIC1a J5 , PeTx
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ZH SR L 22 18] 1) miRNA 63535 i 22 53 55 miR-
NA A 174, Horp EJE miRNA A 14, FE K miR-
NAF 164, 257 miRNA )05 K 1) 68 U AE 9t
oM E, R R MRS AN A AN
PERE AW IH T (biological regulation ) 1 L4 ffd 4 #2
(single—organism process)%ﬂ]ﬁ% o 225 miRNA 1,
L) tno-let-7d-5p 4] , # Hi 8 78 £F Ak S N B 2
AR TG AL R A R AN 225 miR-
NA ) #1 £ A A Setmar, Nefl, Col7al . Col4a2 Fil
Kmt2d 45, 11 A SCHkE , Col7al | Col4a2 5 2 1Y
DU YIRS, IF HAELF4EAb iy & A vh P i T B A
T ARIE R T A R R S 5 A
i [ EH ECM -2 AR L AE FHA8 i 75 30
1 Noteh {5 538 F 45 . A SCHRE , ECM-3Z (441
AR B Noteh {5538 1% 2 5 40 40 3 5 1 1
JEUTRR L S 2T A Al & A % Rt # o

JHF 2SR 200 6 P i 52 10 1 2 I 2T A A 1 G B 2R
7 3 g B T P PR A0 1 R 5 T A T A A3 i
A A i) ERE . miRNA 7] DL i mRNA 57 Y] af
EJRRIE I mRNA 45 61 TP St 7 i 2
5T A B i — RFE BRI, PeTx-1 M
PDGF-BB 3X ¥ Ff - 10157 °] G 38 2 miRNA 3855 46 3¢
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HE— 2B WFEUESE 4D SRRt i A 22 R
5 IF A HE AL i K A 2 TR LA BT B R 40 B 36 1k 1)
U= 1B~ 7S B VAN Y X e B g e R
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TEAL T RHA /N RNA AR08 BT iR
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GV T, DX 26 miRNA F1 ASIC1a Ay 82 5 6] 422 3
7 DR 0B 10 905 b 405 10F 55 JHF 8 A Ak 1 S ML
Ko B 3 R WAL T B JELIE T e 3 R O A 3
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SR IR A miRNA A FH ML 32
HETRE S H KR
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