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Abstract

AIM: To identify the gene expression profile of
hepatic stellate cells (HSCs) subjected to pres-
surization by next-generation sequencing.

METHODS: Primary HSCs were isolated and cul-
tured. After cultivation for 14 d, cells were sub-
jected to a pressure of 10 MMHG (millimeters of
mercury) for 1 h. Total RNA was then extracted
and reverse transcribed into cDNA to screen dif-
ferential genes between HSCs subjected to pres-
surization and non-treated HSCs using DEG-Seq.
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RESULTS: A total of 979 differentially ex-
pressed genes were expressed in HSCs, of
which 14 showed the most significant differ-
ence, including 10 up-regulated and 4 down-
regulated genes. These genes were found to be
related to anabolism, immune response, cell
apoptosis, etc.

CONCLUSION: Differentially expressed genes
could be identified in HSCs subjected to pressur-
ization, indicating that HSCs respond to external
pressure stimulation by regulating the expres-
sion of these genes.

© 2014 Baishideng Publishing Group Inc. All rights
reserved.
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1.1 JRAAHSC(primary HSCs)#HLH 6
SD(Sprague-Dawley) K i (45 ££400-600 g), 15 H
o N AR 5 R R 2 s s i 0,
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B 1 ENnHREsEE.

actin, a-SMA)TIEIN H EEAbeam A &]. EH
TR R A AA A AT AR Y. MRN AR
BRI TRIZoE HInvitrogen/A 7, mRNA%4E
ik F) G Dynabeads. B ERNA-Seq LAA
v2. B FPI™RIHROT2200 T H A A1 S 7Pl
200 T B AL E Lifetech A 7, 2 5G4
M1 AX 22000 H 35 [F Agilent Technologies/A ],
PCRIY % 53 54 1977 &35 5 TaKaRa A 7]
1.2

1.2.1 W B I R AR
BT T E20%MA 4 1175 (fetal bovine serum, FBS)
FIDMEM: F#30 . BUA i o Bobi i 505, BL
X10° cells/em R T 10 cmf 33, B CO,
HFRM R FR. 48 hig 5 410%FBSIDMEM
R, BRI, K972 AR AR AN i 50,
14 diE A, SR A i 4l FE 4 e il B Ok )
9¢ 6 AP DesminFlloi-SMA FI 2 il 4 5258 ¢ 6.
1.2.2 e S ESCER[10,11] 1) 77
kAT, AL, etE M R R R B R AL, T
HSCHA2 B Ny H E /R, DRI, B 14 dis = 100
WHAEAAHSCE T K /13 E W, 7 lbERE S M
(T, HEH R TS NGRS, ) B
%10 mmHg/5, KPR 15 E 7548, N1 hal A
ERCE D X(Z))

123 RNA mRNA  : ITRIzolik)
M R 3 BUE RN A (S bR ic A R 7 4R R
), RNAM)JI & H 248 462200:8 A9 B A
TREFFE-80 CHEATHEM]. RNASERE(E(RNA inte-
gral number, RIN)>7.0/JRNA J&i& 5 cDNA S &
A ). FiDynabeads® mRNAZ{L IR G4l
mRNA. mRNAFEASH 5 H T cDNAST g Al
il 5 8

1.2.4 RS RN AR U6 £ s
P B HEAT SR S A AT I 08, K13 2 clean
Readsif /T mapping, 4t i1l 7254 1) B R 7E et
A 1 0 3 A R0 R A S5 R B 23
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2 FF2RME2. 7. 14 dBEBRELZGERERN (% 200). A:2d; B: 7d; C: 14 d; D:

1.2.5 : XHRPKM
JCountsi#H AT £ KR E . HIDEG-SeqXf 5k
U5 41 55 0 B2 HEAT LR R, R A B 22 R A
iR AE N 2 A5 $Fold Change=8&Fold
Change=<0.125, % K W% (false discovery rate,
FDR)<0.05. Xf 7 5 B Rl 3k AT D g i 3% 43 T (GO-
Analysis)F 02 IGO0 %% H 34T Th R 142 4 2%
Mg, X 7 S B EAT M 5 7 S IE g I B
AT AT (5 5 100 5 U 42 D) 485 ) 2.
1.2.6 Real-time PCR %
1234 MUERNA, F 236G B TR DIRNARE: il ik
JE (ug/pL) = Aoff X Fs A5 50} 40/1000. BEiHH™
W EIYIERD), BUE /7455 B AR YE TaKaRa
AU 520 pLor AT A% 5, Wik
%37 °C 15 min, 85 °C 5s. 20 uL PCRIA&: LT
FE51H40.5 pL(10 pmol), 2X Mix 10 pL(f35 %
M. ANTP. MgCl,. SYBRGreen I . Taq
fif), M7 7K8 uL, cDNAREAR 1 uL. ¥k J14 5 %F
HRZHFEATPCR, KH2E(FAE 1495 °C 60 s, PCR
A5 PE95 °C 15 s, ZE{H60 C 60 s, 554 C), FEFF40
W, BRRIICHE, L2 YRR, HHRELES
&[12-151'

K FHSPSS17.045 i 2 w3
17508 53 B, R S BT R AR B B0 A8 56
P<0.05 9% RA G L
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2.1 HSC NIl53 B 1)
HSCHHT IR R /NE TR A, TR —, 1A
T/NT IR, ARAMEEFR2 dJE KR 4 W EE, TEAS
SRR, e T B LR I R AR AR R FRT d)E,
IAASAN. (RO %14 dJ, AR 4 E,
A UL AT IS B 5. 328 nmER AR ST T
M2 & R gR 09, Desminfla-SMARI4H
MO 935 ¢ s T R IA PH 1 (K 2-4).

22 HSC RNA SMRNA 7724
WIZ 860 ng/uL, XFHEALIKRIE 780 ng/uL. H
AR 220085 AP 43 BT ORI 71 4HRINC
9.5, XFHEAIRINAO.0. IF 52 LR B oy 40 )
RNA(&5).

2.3 A LU B ) A S 5641
WP A3 2N FF B AE /N BT B (El6). [T
HIReadsfEchr14/Af i i %, XHEZHReadsTE
chrl )4 fi . 2 (K17).

2.4 FEM e, tn Rk Fold
Change=8VL_ L, wit AW EiREE, #F 74 K&
A 10 FE R R IR K E(582). Wk Fold
Change<<0.125CL°F, HIWrAN T AZE, WK
DA 4 R RIEAKCE T IEER3).

2.5 Real-time PCR JE S14H 3 R Oasia
Mx2. Apol9a mRNAFRIE &L =T XA =
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3 FFERMIIEFS d a-SMABIZRIA(GR I x 200). A: Rhodamine—a.—~SMA; B: DAPI; C: Merge.

4 FFERMIFIETA d DesminBITRIA(GETHE x 200). A: FITC-Desmin; B: DAPI; C: Merge.

bp M 1 2 12.00
3888 = —— 10.00 - .
— < 65
800 < % 8.00|
600 <
400 < 6.00 [
200 " 4.00 -
2.00 - H H
0.00 —— ] [
50 UTR5 UTR3 Exon Intron Tss Tes
B 5 HRERNAZEZEMN. M: Marker; 1. , RIN = 6 ENE. WRAEEENE. UTR:
9.5; 2: , RIN =9.0. .
S|¥2FR =22l 2R\ bp)
Oasla F: 5'-CGGAGGTCATGGAGCAGGAACT-3' 253
R: 5'-AACACCACCAGGTCAGCGTCT-3'
Mx2 F: 5'- TGCCTGCCATCGCTGTCATC-3' 159
R: 5'-TGCCTTTCCACTCCTCTCCCT-3'
Apol9a F: 5'- GCCTCCGACATCCTGAACCTCT-3' 221
R: 5'-ACACTTGTGCCAGCTTCCTCCA-3'
Lp/ F: 5'- AGGTCAGAGCCAAGAGAAGCAGT-3' 297
R: 5'-ACCAGCGGAAGTAGGAGTCGTT-3'
Mmp12 F: 5'- CTGGGCAACTGGACACCTCAAC-3' 159
R: 5'- CCGCACGCTTCATGTCTGGA-3'
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"RARE % 2 ENERFSRENZACIFER
EHR2R LEP S %3 EREH FDR
' LOC100364191 hCG1994130-like 8.579 1.22x 107
T Transferrin 9.081 2.11x 107"
Oasla 2'-5' oligoadenylate synthetase 1A 10.452 8.93x 107
Mx2 Myxovirus (influenza virus) resistance 2 9.655 0.036
Apol9a Apolipoprotein L 9a 15.945 3.19x 10°°
7 Interferon regulatory factor 7 10.474 2.73x 107
LOC680329 Immunoglobulin lambda-like polypeptide 5-like 8.161 0.045
fit1 Interferon-induced protein with tetratricopeptide repeats 1 17.326 1.06x 107
lgha Immunoglobulin heavy chain, alpha 20.910 6.39x 10°°
Marco Macrophage receptor with collagenous structure 11.405 1.05x 107
> 8, FDR<0.05. FDR:
& 3 ENERFERARDLTEER
HER2WR LERSED EREH FDR
LOC688452 Hypothetical protein LOC688452 0.081 1.67x 10°°
Lpl/ Lipoprotein lipase 0.110 4.22x 107
LOC682206 Similar to Zinc finger protein 208 0.089 6.35x 107"
Mmp12 Matrix metallopeptidase 12 0.114 3.51x 107"
Fold Changes< 0.125, FDR<0.05. FDR:
A il= 7 REEHTE. A
0.24 + = B
0.18
0.12
0.06
0.00 o n JI_[!;[I_[!\_[IJZI_[I_EID;
S VO™ o O O AD AN AV D AX o DO &
R LS
B
d
0.24 | m
0.18
0.12
0.06
0.00 — 6. 0.4 %0 A
S VO™ o RO T T o 9
é\«é\«é\«&é(\é\aé\&6\«§(¢x&\x&\x&x§x&x&@&x&x&x&wé%(\@
19.01, 2 =0.0028; £ = 6.6, P = 0.022; £ = 13.47, P = 0.0055), 350 HALI10.0f . 6.8%. 8.0
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MRNA .%P<0.05, "P<0.01 15

5 EAIHEEFE LI Mmpl23 8T X
H(r=17.0,P=0.0198; r=29.26, P = 0.001), 45
XTHRZE 0.3, 0.17F5(1&18).

3 11E

HSC& — Rl ARk o th4m i, £ & AN 4n
JEH 5 %-8%, 5T AR AT 52 P9 B2 240 i 2 18]
HIDisse Al BN, Disseld B T 53 4 Bz 40 f 1
“EAL” ST, AANEIRT AR R
VLR ET 4E 4, 14 dZ0 B 58 4t e, e i 2 0F
LB Sk 4 U, FE IR U, HSCAb T #
BRE, RS 544 R ARAGH, 62857 1)
Difie, HSCHNEW X Z B R WL 1 2 Fh
BRI ZR BT, ZEW) 027 R 3R 2 o 3L 3h 4
MuDife MBS N R 2 —, Hd, K Kk
7352 2 M e A A B 7 R R, AR 4R R4
JH P T 7 RS 4 38 5 S T TR HE AN W] 20
e RN E A2 I TR, AR R
HSCIhRE B A B TERM: Sakata5™ Wt
SR, HUBGH (HRE 2 R #EH S CHE AL AE K K 1
B(transforming growth factor 3, TGF-) mRNA
M ARG &, HUCNRho S ENURL 5]
ITGE-p& ik R % V). GotoSP W st RN, £
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mMRNA ; B:

HSC

. HSC:

Ik R L, MU AT HS C MMP1A R
R, SRR 4R & AL HF-1(tissue
inhibitor of matrix metalloproteinase-1, TIMP-1)
HITIMP2-E il keI 1 77 710 1) 40 L & 5 5 ) A

H A, [ N S S 27 4 40 T 0 48 050 4y
HAE T AE AT M HSCRE L, (HEEE 70 A
T3 AN A B 2 TR AT R 1k o 45 T HS C
RSS2 B AL,

AHIF 5T A BRI R AR PR, @it
JEIAE I FHS CHEAT 22 F IR JE IR 1) i k. 3
H LA 14N BE DR H IR 3 A8 4k, o 10N SR [
Fiks B, AN FERRIA T, RIAREF IR
5& AR, RN AR TSRS T
NERE A, S 5RNEES T, Lol
wANGNIRE, 54N, B =8 &EE
I ARG, Oaslafd AR 2e Rk &
e BRI ST AR TE R A B A 0 R
VEF I 5 R R 56 1 R A8 BB AR Apol9a
& — PR I AR DGR R, kB = 4 5]
+ AR AN Py %S R 1 R e RERT TefT R —
RT3 & (interferon, IFN) T K1, A Al LLi% S
IFN-o/BIIFRIE, THIFN-a/p ALY 5 R IEE
I REH LOC682206 K —FhEr48 5 1, il
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