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¥, CHAERORGMIER TATHRERNL L EGEG Rlem AL RS 4, FRITAERRT. 548
BLABE | 2 RABM/MFARTERT ¥, it KON GIHIT 2 RMIEIGHIER, T ZBTRAE SHEG RO A
ERFH, IRBOEFARATOTHRETAENLE LR EFRSYRITFH LRI PREELAL,
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Analysis of the Differentially Expressed Proteins on Combination-therapy in Rat Hepatic Stellate Cells
by iTRAQ

LI Yan', ZHU Min', CAO Wen?, HU Rentong’, ZHANG Xuerong®, LIAO Ming?® (I.Guangxi University Library,
College of Animal Science and Technology of Guangxi University, Nanning 530004, China; 2.Key Laboratory Joint Established
by Ministry of Education and Guangxi, Key Laboratory of Guangxi, Medical Scientific Research Center of Guangxi Medical
University, Nanning 530021, China)

ABSTRACT: OBJECTIVE To detect protein expression differences after combination-therapy on HSC-T6 and to explore
antifibrotic mechanism of combination-therapy based on the protein level. METHODS HSC-T6 as target cells, cells proteins
were extracted after treated by combination drug of taurine, epigallocatechin gallate (EGCG) and genistein. After equal amount
of protein digested by trypsin, the iTRAQ labeled protein peptide, separated by the cation column, LC-ESI-MS/MS used to
detect and identify differentially expressed proteins. The functions of proteins were analyzed by bioinformatics. RESULTS
Total 727 proteins were identified by MS. Three biological replicates identified 85, 102 and 94 differentially expressed proteins
respectively. The analysis manifest 52 differentially expressed proteins were identified in three biological replicates
simultaneously, of which 24 differentially expressed proteins were up-regulated, 28 differentially expressed proteins were
down-regulated. The differentially expressed proteins correlate with post-translational modification, transcription, recombination
and signal transduction pathways. CONCLUSION Combined drug treatment with taurine, EGCG and genistein can impact
HSC protein expression. The antifibrotic effects of this drug combination may be due to regulation of protein expression.

KEY WORDS: combination-therapy; liver fibrosis; cell proteins; iTRAQ
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(BT T7 ) o A AR 4 A AR DR 7 BT R RAA A
BHLIET TGF-B1/smad 155 Sl k10 RE & TILEH
B TRIR(EGCG) R ARyt EH, Jrae
FHIR S R T 1S5 = e e S A A T 2 R
BRI TR, r 00 T A Ak U S 9 2 4 e 1)
B, AR R BB R W, 4R EGCG
R = S B % T B FH e A o AR A M )
WagE, Lo — H 2 A I PR U SR 4R
g4 O,

7] £ 25 AH XF FI 48 % 5 & (isobaric tags for
relative and absolute quantitation, iTRAQ)Fric 455
AH €3 - HE BT 55 ER IR 5T 1S (LC-ESI-MS/MS) 1 J7
PO YAE I R a1 M R I B AR AR
(SR AT J) T o %5 VR RHIG = B P A I 1 2R
FEw, BmEMEL, HE AT 8 BN AEA [ ik
AP AT ITRAQ HARL: & it 41, Al f+)
Iy A E BT ERAN, s AR E
PR “axdifg A7 U100, RSz PUITRAQ Bk
gty LC-ESI-MS/MS 2 M4 FH 24 )5 K B AR
i 2z e RBEE, DL — ST EE H 2
T FE PR A0 6 8 B D O B 1 B ML
1 #MRE5AEZE
L1 RFIR S

K EUIT ARG 0 HSC-T6 g7k AL 40 i, 2 7Y
TSI HSC,  HL 2T 4 AR I Gl i A B 27 B ) 5
EGCG( VY )11 48 5 th iy @ 4in Al BB 7 A BR A
w, flb5: 20121207); RS 20130207)
A= F2 I F 3 (2013-021 1)) H Sigma 2w ;
DMEM(GIBICO A #]); Jii4: fiLiF (Hyclone 22 H]);
B PR LUK 2 B T (930 RIPA 248 T4
fiil. iERFREE. TEMED. SDS. % s i 4 15
H Thermo A7]; iTRAQ Reagents-8plex Chemistry
K& TEAB 55 F 2kl 348 1 Applied
Biosystems /A 7] . Mini-PROTEAN HL 3K {3 (35 [H
BIO-RAD); Triple LTQ 5600 J5i i (3% % Thermo).
1.2 Jiik
121 AMRIEFRAALA R RO TR AR K
FETP Y HSC-T6 5 HM 1% 10% /54 M35 1)
B DMEM R 980iF, 37 °C, 5%CO, &1 F 1
Fio YN SR R IR, BL 0.25% 8 8 A Y
g e RUGRIR I LE 5 HR AR K IR 40 i gt
1T o NI 23 Ay R 4 AT I 1 24 20 (4 T e 4
60 pgmL™'. EGCG 70 pgmL™". =335 04
T E LAY I 252 2014 45 11 J358 31 43565 11 34

14 pg'mL™h), KLl 5X10% - mL™" 50T 50 mL
BRI, BEFE 12 h G, 2R R gk el by
7% 24 h, TEWZFICER[12].

122 MR E MR WL,
(K] PBS ¥E 3 ¥, %25 cm® MIEEFEM TN 2 mL £
FAR ) LA TN N i RIPA SRR LR 4 i, & Tk
FHRAERCE 20 min, BEFE S min AT 40, AR
WAk, T4 CHAFTF 12000 rmin~" 0 20 min,
B B3 ) _E3EWF A 10 mmol-L™' DTT, 56 C
JK# 1 hs BN 55 mmol-L™" TAM, 1§ %5 i & 45 min;
5 AR A TE R4 LVEW 2 h, 4 CE&MHFR
12 000 rmin~" 2.0 20 min & L3, {88 X T
iR AT, INAGE R 0.5 mol'L™' TEAB, ki
7 15 mins 4 “C4FF 12 000 r'min™" 8.0 20 min,
B EVE 3RS A . KM Bradford J7v2%f HEHL 3]
(1 2 1 IR AT 58

123 EAFEEEM iTRAQ Fric  FF4LFE S HL
100 ug 2K, 1 A-HE20 @ DIFLLEIIIAN Trypsin,
37 CHgfi 4 hy TR 1K, 37 CHE#E 8 h. HE
BT IRB, 0.5 mol'L™' TEAB & IkEL
F2 I ITRAQ Aric A& R E R A T IR B I A
i, 114 FRic e fE4L L 115 brid 2G4, S=iRKETFR 2 he
1.2.4  HEERBARS SR H A BHA A1
LC-20AB HPLC #%i. 1#i/f] UltremexSCX 4 & A
X AT . H 4mL ZhW A
(25 mmol-L™" B AT 25% 25, pH hy 2.7)
AR O TR A IR B . JE N7 Bt e AT
B VR (1 mL-min™"): 562209 A YEE 10 min,
TSR 5%~35%22 /1 B(25 mmol-L™" iR —
8. 1 mol-L™ 5L T 25% 2, pH K 2.7)
Ve 11 min, BJE A 35%~80% ZEohi B WL/t
1 min. YEMOREFEAFEREAT IO, 5 IR 79 3 20
ANy o R BRERAEXT AL bR R, AT T
N

1.2.5 EAFK LC-ESI-MS/MS 73#1 AW T 40
RS K Waters 2 7] [f] NanoAcquity, H BEH130
Cig #£(0.1 mm X 100 mm, 1.7 um) F1 Symmetry C g
FE(0.18 mm X 20 mm, 5 um)P B4 41 . BEH130
Cig FEF T 20 Bk BE, Symmetry C g A T KB
BRI R £ o R R TR B AT A (LT - TR R-/K=
1.9 :0.1 : 98)F1 B (L NE-H HR-7Kk=98 : 0.1 : 1.9)
NN — & LB R I BRI A ) R
9 uL(2.30 pg), L2 pL-min™ VK A WU
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15 min, BEATHRBOR P FIBREL . AR5 RH & 5%
B LA 300 nL-min™" SHEYEH 1 min, FFAAEESILE
Ji B S5 - B W 45 min P AR EEER TN 5% T2 35%,
28 5 min M 35%JH% 80%, Jiibh 80%FFLLuE/i
5min, )i 3 min REAEL

i FHI F% &) AB SCIEX A ) TripleTOF
5600, E51J5% Nanospray IlIsource, PAA794f k)
PRI ET R BN A o SRR, AR 1 S
WEWTN: ZAETA 30 psi, 21U H R
2.5kV, WiZ5 T Hs 15 psi, MWi%5F HARLEE 150 C
S, 2 HE3 =30 000; B 250 ms (1A
273 SR s ik L R S AR A SR 120 41
BT 30 A4S, —MEH 3.3 s BCEH 2 NN
PATF(Q2) itk A v 114 100 Da 24 100% fikf 55 45
LA 11 kHzs A28 IR A A5 26 8 40 GHz;
DL 4 NS 73 il s ks 5 S, 4t 4
JE G I AR I s s & TR g B
H(35E5)eV: BERS 1B A HRER BCE 4 A1 H I I [H]
V(29 20 s), AHIRIBEES 7R RA BT 2 K.
1.2.6 HEAMEENER  MNHA] Mascot 2.3.02 ¥
fF(Matrix Science) AT 8 [ Jit ) % 5E o P Al FH 2 dhs
Py TP R B V80 22, DL mef SO [ 255
T S MS/MS) B 14 IR da S0, BT Sl
R . FSHORFT: KK MS/MS lon
search, M: Trypsin, ##E/ZE: IPI KB A H0E
JE[IPI_3.87(39925 sequences)], 1X#5J5AY: Triple
TOF 5600, A&#s 85 fi 3Rk, 2 8ok
F 125Uk, Hagitkie It PAE<0.05 I, 1
hZE R RIK A
1.2.7  EWE Bt gt sl il Go
53 Mt B P& FE (http://www.geneontology.org/) X 4 3¢
T 25 = AT GO Thagid BT, 437 M
) 2% 3k 7 (biological process, BP). 4 i 5l 7>
cellular component, CC)Fl 4 ¥ I §E (molecular-
function, MF)iX 3 J7 47 /04 il & EAH
YEH ) STRING %4 /% (http://www.string-db.org/)
X 22 IS R AR 1 R AT SR 1 o TR PR A ELAE MY
T SEIEIRIA R X £ Row, 4L LR
KR 2 Ty 2250 0, s b BRAT A SPSS 2 At
P P<0.05 A HA DG Lo
2 #HR
2.1 AU E T A e A R

ALK F T iTRAQ FRid 454 LC-ESI-MS/MS
- 1304 -
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W ATER . EGCG A1 =8 3k e it Il 2 il () 165 HH
ZifEFHT HSC-T6 J&, X 41l i 3 8 11 iRk (1 52 i)
AT T 25000, RILEER| 727 M am. U
W& BT 0 114 B IN25%) HSC-T6 4l 5 7= 41 4
W, P RRAC N 115, WoE i A T 2= ik 3
>1.2 5 E)E<0.7 (i), HAEgiHR%GIHE P
<0.05 HIN ZERE . 3 RS2 5 % 5 B 22
SEATEES SN 85, 102, 94 A4S, fE 3 KH
BHEe RN ERERAN 524, Hdh LiEA 24
A, NIAEM 284, HAKMEE 1. R Mascot %k
PEXTE AR T RS e, 3 IRER % e 21 L
VRN R 2 WA 2 AR 3.

®1 ZRZAEARHK

Tab.1 Summary of protein quantification

%13 FEasE  MRGA%NE REREONE
1 39 46 85

$2 W 46 56 102
#3W 43 51 94
3RES 24 28 52

F2 KALYIER HSC-T6 & &3k Hill 0 & B R
Tab. 2 The up-regulated proteins in HSC-T6 after treatment
with combined drug

Bl HEE B R (112%14)
1P100392875 22 SR/ A A TR R 1 1.870
IP100210920 LMK T B S 1.365
1P100207390 JEIR A3 1.259
1P100230907 e 4 0 e 40 A1 7 1.771
IP100203690 y-2 T R i 3.410
IP100200601 T UL S AL 1 1 1.223
IP100231229 B MEH IR S-H A5 1.284
IP100391791 R PI31 1.384
IP100231920 Wzh -2 1.512
1P100204738 LT CTHA T A £ 1.336
IPI00188158 P2 BE I AR A A 1.704
IP100464532 L R WK 5-JR R34S S 7 2 1.463
IP100206626 ML A A 1 1.458
IP100480766 LA A 1.564
IP100194085 WM A 36 1.481
IP100231196 (22 3| 1.465
IPI00195160 TR 1 1.423
IP100371124 22 SR AR BT R - 9 1.515
IP100324986 GDP f# B Wi R 7 1.372
IP100206712 JUBE AR IR G 1 1.274
IPI00194130 iR 4 1.407
IP100365286 i S| 1.246
IP100188921 R T 1.331
IP100324633 BRI 1 1.205

e 114X 115-E 2.
Note: 114—control; 115—Combined drug.

HEBACR 2525 2014 4F 11 55 31 3555 11 )



R3 BKAHZIYIER HSC-T6 G RA TR EA R

Tab.3  The down-regulated proteins in HSC-T6 after
treatment with combined drug
Hils S5 I R 1 (11?::%14)
IP100358600 BRI R L27a 0.492
IP100207050 K45 25 19 3(EF T4 45 401 0.608
IP100197173 #HEEE 80 0.681
IP100205805 HE T4 8 B A A7) 1 0.629
IP100211895 AW H IR 0.597
IP100192246 LR (3R C A ALBEIESE SA 0.594
IP100480820 JERE OS2 A 3 1 SRR 0.686
IP100210945 JEAIREH al 5 C 0.526
IP100464535 LRV RS A a1 0.579
IP100194222 ez C AR 1 0.595
IPI01016575 WHiEA 2 0.659
IP100363550 YRR A 1 0.579
IP100567828 SKP1 il & 1 0.514
IPI00198619  JiFERf: A5G 0.605
IP100199448 FBREHEN 0.592
IP100192880 THR-FBE TN GTP 45 HE A 0.404
IP100393595 MR E o 0.389
IP100363849 BEHEEA y 0.676
IP100371178 -5 SENRE IR R 1 0.602
IP100205389 YR AR B HE 0.170
IP100324168 M4 ARG 3 0.658
1P100372499 PENRER 11 109 0.516
IP100326566 JHJERAT A AR A R 0.423
IP100391633 AT AR AR D AR G 1 2 0.667
1P100203574 HPEA 70 4EEA 1 0.659
IP100464735 AN AR A A A 0.613
IP100214461 A% 1 ZAREHEA 0.548
IP100198608 20 W 5 0 AR P Y 4 0.684

e 114-x%0: 115-E 2.
Note: 114—control; 115-Combined drug.
2.2 HEKEWE RS

X} 72 i IR B AT GO 43T, WFFT IR 28 B 1
MThfe. BP TR, ERKIERAKZZSHE
A ARG A U ) O s MF 23 A7
W, RMEA RS EGR TR A KAFA
WSOV B i PEAE DI RE: CC MRt Z R
FEAEA T A e b, WL 1. B A
STRING 9.0 fers & FFAH AR I 25 4 4
25 0H 1 T 4(cyclin-dependent kinase 4,
CDK4) . M 9 fi7 2 4 K Al + (hepatoma-derived

o R AR F 2527 2014 4F 11 H 28 31 558 11 3

growth factor, Hdgf). %2 il 1 (Glutamate
dehydrogenase 1, mitochondrial, Glud1)122 %R/
i %R BY $2 K 1 9 £ I (serine/arginine-rich splicing
factor 9, Sfrs9){E M & kb T-The M £ 58 S i, b
ATA] ReAE 8 A ELAE FH SO 21 A 1 e A R g i
it vh oy o E A

q ibuti cellular_t p (Filtered by #Seqs: 0)
proteinaceous o o [cytoplasmic membrane
lextracelular matrix (6) e __—— bounded vesile (6)
™~ —————Jcytoskeleton (6)

———{cytosol (21)]

[plasma membrane (18)}——

~————]|endoplasmic reticuium (7))

T {extracelular space (9)
B —————[mitochondion (1)

_|carbohydrate metabolic
- ocess (¢
~—{catabolic process (18)

—{cell cyce (7)

cell death (13)

_Acel differentiation (14)
[cet prolferation (11)]

e
ref \ g

‘legula fhiogcal |\
quality (5) \

lroten tansport (6), \
nuce A

cor RO
lipid metabolic process = -
© — =

[ion transport (S)—————

1 £33 %&KAEEH Gene Ontology 4T
Fig. 1 Gene Ontology annotations of differentially expressed
proteins

—— owa

3 it

AR GE B AL Sy T B AL S e B 727
g, HrhESEERNESEDN 521,
Hrb FEEA 24 A, NEEA 28 1. 0K
PR 22 B A0 B 0 4 R T BRI AR 1. 2R
HEM. WAEERED 2 HO8H KENIRIE HE
A kA KIEAK, XEEARLE
1655 T HRGE A ST A 3 R, AHETAR
KIL CDK4 #1. Hdgf 1+ Gludl & 11 Sfrs9
R I A AR R Ak T T R 4% A8
M AT REAE R A EAEH . LT R A K
JiE PP A AR E RS R Ry A
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ion(Filtered by #Seqs: cutoff=5.0)

~———lipid binding (8)

————nudleic acid binding (6),

2 ERFAEENMEERA

Fig. 2 Interaction of differentially expressed proteins

A fiiE HSC [R5 52 2055 CDK4 76 W (1 2 Fh
S ) AR S ) R %, FFUE S CDK4 S HSC
20 ) 300 S AT AR P R 2R 1 T
254 PD98059( 4 Hu 314 < A v 1 40 il 771 ) B BHL 11
HSC 1 G1-S ¥4k, JLAMEIHLE 5 CDK4 RikF
1 IR 1O WY R 7Y% S B S M N ST 2T
LR HOE — 380 BE 2 T R g0 i S
i ff CDK4 Rk~ , #fEWridk— 22 45 HSC K95,
NTIR e PR N IR

HDGF /& 1994 4F Nakamura 2522178 A FF9 40
i AR (HuH-7) G LG 85 5 1 EIG b o B9 20—
R A K KF-, HDGF fEAR N2 5041, B A 55 DNA
5 Ihie, S5t W, AL EME
K. K#H; HDGF 540 i s s a1 ¢, 16
Jigg vh A BN . AR IR I T Y At Kk
(1) HDGF =& %@ A £ U F LT 40 e o, ik
15 HDGF fefe it 444k A F(COL 1. COLII

<1306 - Chin J Mod Appl Pharm, 2014 November, Vol.31 No.11

TGF-BD)IE KA, FHEUFMMAIEEE YR, FoR
HDGF [#) i % ik 5 BT £F 4 46 95 BE 3 B 5% B
TGF-B1 nlid it 5 HDGF AH H A H A it I 4 4 4k gk
JeB, AW Bos HDGF & 178 JF AR 40 i 52 5
KEYER G, KB TR, HEMBAHZ
Al eSS AT AT FF, i P HDGF 13RIk,
#14) TGF-pl. COL I . COL I 2542 £F 4 Ak A o5 2R
FIRRIE, FEIBATEF4Eb it RE .

Gludl N E A 2 R AN, 150 =R IR
W EE AR, FIRIE RS H A% IS
W 1) 2 S AT AZ I I N PY . Ding 45 2988 3%
HBV-Tg /N iL(% # HBV 42 [K) Al HBs-Tg /) BL(HB
5y HBV JEPRE NFDBEATRIFFL, B Ik R IAE
HBV-Tg /MR IILTET, 252 LA 1 Glud] 55
LRk E, 5 HBV 131G I 72 i AR b (1 fe i
JRNiAT Ko Tang 25P°LE H] 2-DE-TOF-TOF-MS 4y
SR IE 4181 DBDCT 42 20 A il JFF i 2 11 A
ARG AT 0T, e 6 MRS AF 10
MEEA, Hp Gludl o EFEA. AHFRER
A 29 VE I RGN LSS Glud (W3R BT,
23R G Gludl 25 T 4 i I 72

Sfrs9 HAN 8 R B HR T MER, mr L
VAT B LR, ] MAPT/Tau 4hE 711
BIEE . Tong 257 H] iTRAQ S BTtk He R, it
Eb# HepG2 M1 HepG2.2.15 4 ik A1 2% S ik
i, ORI Sfrs9 ik B, [FRE mRNA 7KF15
FIAHFI ML R AR B RIS 297 I ALIR
M5 Sfrs9 fIRIA BT, #EN Sfrs9 MRIE T A,
A R I R &R A BT AL, BRI R A
[F) Th e B 10T, LASE ) JHF S R 40 A 1) 4% ol 2 28
Y

M2, AWM iTRAQ H AL & i) b
G W I B 25 W4 LR A0 M 34 5 AL, A3 3
— RN G FAgENA RN ERKLED, WX
FARH TP A4 & R # R A R
GF (ARG HIX S (AR AT it kA2 R
VEH MR SE TG R, W — DX L8 2
B E AL Wi 27 4E AL TRk JE b 0 K T S
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