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Serum microprotein spectrum analysis in vivo of nude mice with hepatocellular carcinoma
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[ Abstract |

Objective We injected nude mice with human hepatoma cell line (Bel-7402) ,in order to analyze their serum mi-

croprotein spectrum,and so as to find the early diagnosis markers of liver cancer. Methods We injected every nude mice with cell
suspension (concentration:1>X 10" /mL;dosage:0. 1 mL) to built the tumor model, the control group was injected with the same
dose of serum free medium. We observed the growth of nude mice and sampled their blood in different time,and then we analyzed
the serum microprotein spectrum by SELDI-TOF-MS and screened the proteins related to hepatoma by the embedded software (Ci-
phergen ProteinChip 3. 0 and Ciphergen Biomaker Wizard 3. 1). Results We got 115 significantly differentiated proteins ( P<C
0.01) ,and among them,there were 5 proteins expression regularity, M/Z was 2 016.3 309,3 442,3 745.2 747 Da, respectively.

Conclusion Bel-7402 human liver cells in nude mice in vivo growth process has five proteins have difference, further protein identi-

fication and reagent developmentcan open up a new way for early diagnosis of liver cancer.

[Key words |

T AF SR 8 08 8 AR T R HE A2 2 . E 98 1
W B I T KA AR A (X Ty kA R
W A RS RIS MRS R, BUE A A R AL .
R ML Y R N O O A R R B AT I R R
(SELDI-TOF-MS) j& i 485K & R i) — TR R EH AR A
Al Ak, AT A D LV PR VR 20 R R S PR A I B L PR
R, AR ISR A BH B T A Bt A (WCX2) FE TR X 1
AL 43 AT T BT i B R A B UK P ) B R B L AR
SER/I
1 #R5FE
L1 MK
1L1.1 54tk MEHE BALB/C #ER 32 1,3 Ji#h, ik
Bifk 12~16 g, W TERBEW /R LRI WHEARAA,
Bel-7402 A -9 40 s #k 0 F 1 A& i B} 2% OF 5% B 40 i 9% U
Tt
1.1.2 &{F  Ap A A (Ciphergen 23 A, £ [H) , 7 fif 79 55
BG4 1f %5 Al RPMI 1640 40 Jitd 1% 3% 3 (Gibeo 22 &, £ H) ,
0. 25 % R (I (B = RAEY A 7D AL E B IR B M % Ol R

EER N TIFA987 —)  EEH I 6 . FENE IR EALEIR. -

liver neoplasms; proteomics ; SELDI-TOF-MS; nude mice model

WA FD .

11,3 fUr e Ol Cs B2 T R AR E R
& % (Thermo 22l , FE ), PBS T /C #1554 45 & B 3% 43 7
X (Ciphergen 24 /], 3£ E) .

L2 Jik
1.2.1  Bel-7402 Ji- 40 B bk i 8 57 AL A0 AR A R

SR RMPT 1640 ¥ 3% 5. 8 1 37 °C 5% CO, WERIE &
A HEAT B SR AL AL TC B MR D 1X 107/ mL B A L
B,

1.2.2 BR/NBRIERY QBT AR B A 22 08 R R T 6
B AT S A IR BCTEE AT 9 I A0 MR 0. 1 mL(1 X107 /mL),
ML TESTEF TRRBUZC 8 B BB R o %) IR 2H A B A 4 o 4k
T3 15 92 0 20 AR [R) L HL 3 O R 5 I B9 RMPT 1640 B4
IRk

1.2.3 BREMERARUE FEBRHEREER LN )E 20,40,
60 d FF 47 IR Bk 76 BRI, AR AS T° 30 min PIAE AL 4 °C kAR
B 1 h, BKIE 3 000 r/min .0 5 min, $f IfiL 75 47 2% T Eppend-
of E i MR AR 3 ET —80 CukAh &M,

#IR{EE . E-mail : lzyxyjyx@163. com,



FTRES 2016 58 A% 45 K% 22 19

1.2.4 PUEE PSS

1.2.4.1 FRAHAL B B ERAE AR A L T S8 3 vk AR G
WA R RIRL (4 °CH B0 (10 000 r/min 2 min) . BUMTE 5 pl 5
PBS G2 i S5 (R BUE 51 I 2 AR BB 10 L) B9 21 F SPA
VB AGR S R R A

1.2.4.2 WAL 2R N AR AR 1 AL IR B AT 7E
A ARV TR TR A R TR O TR T R R Y R
A 50 pL AR —Fh RS W T3 PR 5 min 54T L%
P ICT A  BT A AR A AL R R 4 10 min Y 5E R
1.2.4.3 SR IS ARSF I8 b 3R 10 BT 4 U A
HAF PR U MU AR A 2 L, IR B 2 (X IR R s P TS
FEF AR R R SPAER 1 pL, 5 A BT F BT |
BT

1.2.5 i fodcde  fiH PBSIL/C B3R (1 % 15 50 8 A K
Wi J5 .38 i3 Ciphergen Proteinchip %4 1 3 it 4 s .

L3 Eitst b B ORJT SPSSLI7. 0 B AR 47 20 47 - v 5 BT R
L T+ Fon, B AR E S5 87 F Biomarker Wizard 3. 1 %4,
E AWM LB T F R, L P<<0.05 J 2 58 it 74 X

2 &% B

2.1 MERIEGAYEE B AT Bel-7402 JIT i 20 10 2K A9 4R BRL. 16 ~
20 dJi Y BB S e, x AR 2 R RN JE B L S L LR 1.2,

B 1 xfRARR

B 2 KEARR

2.2 WRBAEREMI ARG E BRI A RS
o B2 A6 45 2R W R I B 2 4 oo A S PR T L 4
PR B B . WLIET 3.

2.3 PR S ORIEE R A M A S g AR R M v 2 B

3041

LRI FH R DG B X 80 0 A7 A T 23 J i 6 i 115 4 22
FAIEE A (P<<0. 01, Hor A UA TR B A9 A 5 A ot fif
H(M/Z) 43 52 2 016.3 309.3 442.3 745.2 747 Da, Ji HiAl 4
P 2 (1 R IR B i o, WL 1L 4

B 3 RIEYI R AR (X100)

*1 BRNFREZEREARNLER (TLs)
SCIGH
M/Z X B2 F P
Awi20d  @#Bi40d  #AR60d

3442 13.1841.68 21.2441.78 22.861.56 24.05£1.50 6.77 <<0.01

2016  9.2841.70 9.424+1.87 10.88+1.44 15.52+1.52 21.38 <<0.01

3309  6.63E£0.76 7.284£0.78 8.1941.45 8.4240.36 17.90 <<0.01
3 745 1.4520.71 2.9140.76  3.97£1.07 4.04=£1.43 11.29 <C0.01
2747  6.2841.76 5.93+1.33 5.38+£1.48 4.08+0.35 13.64 <C0.01

B 4 EZRERRZBEESHEMNXR

3 i it

TEA 5286 il 3 SELDI-TOF-MS 4% AR #il Biomarker Wiz-
ard 3. 1 A6 0 43 A 52 56 26 A0 xk B 4 40 BRI AP i iR R A
B, KA 1S A ERREEA, HPAE SAMERARA
R R R AR Al S A R ZE R BRI AR R R e,
5 P B v B AR AR ML X S MR AR AR MY/
Z 435K 2 016.3 309.3 442.3 745.2 747 Da,Tij 4 Mg EE N
FE A5 I W (H B T I 0 L U 1 AR B 1 3R 0A P U (E B R AR
W 5 AR A Swiss-Prot 5 HEE E TR LI, X
N PR BT 43 2 Protein 2A, B 3H B T K L 22 S MR K B4
W5 2 M AR P2 & RET T SN & UK. BEATE R A A
[ Y D BE  w] BEAE MR iy AR R B P R IR R AR . MR X
ol 1 R ) B — o R B L g A 4 WD T AL
T O %0 I BEAT Sl Y S g, il B B Ak IF R 5 sl ik 2 1 AH X
IF B A Iy 2 AR S AR T e DR AR S S ) 0T AR A
o 0 4 4

SELDI-TOF-MS $ R & Jie i, )R T il 8 B i 4 2%
WX B BB RV & L 684N J7 T 00 3 BB  B  » Jn i A
T il FEI BT AR AT f /D G OB L e L (H SEL-
DI-TOF-MS 45 AR X 52 35 5 09 20 85 L A3 245 e 25 R S 0 458 4 45 1
SEBLRBT T . A M i B R S TR R N AR



3042

FUAMR » 57 A A [e] I A 00 L2920 00T e i o8 e 248 280 26 %o Ay
55 2R 1 520

TR AT 9 TR 5 7% R 22 i 22 A S B 358 L BT RK R
WA AR AT 5 A 0 >0 15 A0 R R A AT A U I S S
¥4 AT BB R 2K A8 A [ g PR B TR ) 7 0 T RE 2 S BIOA () 46 i
2 TR0 R A 1R A 3R 36 0 R B R A 2 ST T A
FEAAAR T — b T 200 M0 765 2 AR b e 7 A ) T 2
MR A BF SR N 3 R OO 25 0 W T A R AR S 0
A AT 4 i AT RS R

AHIT AT fis 40 D AE Bl 900 3 v SR JTT AR 2 B2 T S A7 385 6K
SR a5 200 M0 I 45 b Sl Ay e R A N IR A RIS R R S
BT He R iR 22 S L AT AR A 7 R Ok WL TR AL
S Py RS R A A DL ROROR S B i — P R

S &k

(1] % 5k/NA. 28 BT 20 2 1 R LA % 7 15 2 v 14 g P A
BULTT. o [ RO R A B 25,2012, 23 (1) :19-20.

(2] JH00. B0, 28,4, RNA T4 FABPS % & X A
HepG2 2 f 41 BRUA% AE 8 A= 4 s ma LT 1. o [ 20 2 20 %
#,2015,31(4) :603-608.

[3] Xia HJ,Chen CS. Progress of non-human primate animal
models of cancers[]]. Dongwuxue Yanjiu, 2011,32(1);
70-80.

(4] 2Rl 8 B, 30T . 5. RNAG JTE CDC25a & N X AT
FRANM HepG2 BB AR W [J]. LHE¥RE,
2015,31(3):348-352.

[5] Liu C. The application of SELDI-TOF-MS in clinical diag-

FTHRES 2016 %8 A% 45 K5 22 4

0 Xof JiR 24 P I 1 40092 W (B LT L v T SE 38 12 W 2
2013,17(2) :293-295.

[7] k¥R, ReAE B AR JE 5. HSP27 16 A [ % %% P 1 51
U 98 A0 Ak L AR B AR AR ) A F S LD ] o E AR EE
2 ,2012,22(35) :19-25.

[8] Larkin SE, Zeidan B, Taylor MG, et al. Proteomics in
prostate cancer biomarker discovery[J]. Expert Rev Pro-
teomics,2010,7(1):93-102.

[9] #ZI5 . BRAF , XIVE A2, A [m) oy 2 ik B 5t 1 IV o A 3
I NYRYT TG ML 2 4 SCR S iy g€ L) 0. v | v g 2
254 7% 35,2013,33(10) :1352-1355.

[10] 2%, JH 4156, 8 O B4 2 78 J5 R P 8 i BIF 9% 3 Jig
CI7. AR g 15 2%, 2015, 23(9) : 1306-1310.

L1170 2, £ 2R, 2005 N, 45 I T 2858 hn s 75 18 T
FE A SMMC-7721 A R A 2w )], h e E 45 &
W45 ,2015,25(3) :156-158.

(127 sRIEEN, 1 9, 00T, 55 T BT 1 6 i RO AT 0 4k 25
ZSE AL P EBEZ,2014,9(4) :509-511.

[13] Wang Z, Gou W, Liu M, et al. Expression of P53 and
HSP70 in chronic hepatitis, liver cirrhosis,and early and
advanced hepatocellular carcinoma tissues and their diag-
nostic value in hepatocellular carcinoma; An immunohis-
tochemical study[ J]. Met Sci monit,2015,23(11):3209-
3215.

[14] Wang L, Yao M,Dong ZZ, et al. Circulating specific bio-
markers in diagnosis of hepatocellular carcinoma and its

metastasis monitoring[ J ]. Tumour Biol, 2014, 35(1):9-

nosis of cancers[]J]. ] Biomed Biotechnol, 2011, 2011 20.

245821.
(6] sRE®. RS M. S M MMP-13 M TIMP-1 ¥ IS H 1 :2016-02-26 & (8] H 1 : 2016-04-02)
(3% 3039 7)) (12):69-70.

by the ¢cAMP/PKA/SRC/ERK1/2/P38 MAPK signal
pathway [J]. PLoS One,2014,9(3) :e92482.

(6] ZEWEA. 258, T, 45, 1,25(OH) 2D3 %t Hi 4Rk 55 i %
75 19 /NS L B2 A MO e o A A TGEF-By B 335 1Y 52 i)
[T, 25 50 TS g 2 2k i . 2012, 28(2) . 156-159.

[7] Szuster-Ciesielska A, Mizerska-Dudka M, Daniluk J,et al.
Butein inhibits ethanol-induced activation of liver stellate
cells through TGF-8,NFkB, p38,and JNK signaling path-
ways and inhibition of oxidative stress[]J]. ] Gastroen-
terol,2013.,48(2):222-237.

[8] Reyes-Gordillo K, Shah R, Arellanes-Robledo J, et al.
Mechanisms of action of acetaldehyde in the up-regula-
tion of the human a2 (1) collagen gene in hepatic stellate
cells: key roles of Ski, SMAD3, SMAD4, and SMAD7
[J]. Am J Pathol,2014,184(5) : 1458-1467.

(9] s4d, EIMTT. WA 1 B 81 F i o SMA By Rk K & 5
AT BRI hELA S A EERE. 2012, 17

(107 BB e 5 3 0] 3C 58 o 24 e B - 70000 T 0 44 B 450 4 K
BUPR B 22 A & B IE TGE-Br mRNA Rk sgmiL]]. o4
HE 2 Je 5. 2013,28(12) :3714-3716.

[11] Zheng RP,Bai T,Zhou XG,et al. Lefty A protein inhibits
TGF-B,-mediated apoptosis in human renal tubular epi-
thelial cells[J]. Mol Med Rep,2013,8(2):621-625.

[12] Yang L,Ma X, Cheng T,et al. Effect of tangnaikang on
TGF-betal-induced transdifferentiation of human renal
tubular epithelial HK-2 cells[ J]. J Tradit Chin Med,
2013,33(3):388-393.

[13] Sarkézi R, Flucher K, Haller VM, et al. Oncostatin M in-
hibits TGF-B,-induced CTGF expression via STAT3 in
human proximal tubular cells[J]. Biochem Biophys Res
Commun,2012,424(4) :801-806.

CISCRS F B 2016-02-25 4 01 H 48] :2016-04-11)



