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Abstract

AIM: To screen differentially expressed low-
abundance proteins among serum samples from
patients with different HBV-related hepatic dis-
eases and to evaluate their possible value in the
diagnosis of these diseases.

METHODS: The surface-enhanced laser de-
sorption or ionization time-of-flight mass spec-
troscopy (SELDI-TOF-MS) was used to screen
differentially expressed proteins among serum
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samples, in which high-abundance proteins had
been removed with acetonitrile, collected from
patients with asymptomatic chronic hepatitis B
(ASC), chronic hepatitis B (CHB), liver cirrho-
sis (LC), hepatocellular carcinoma (HCC), and
normal controls. Diagnostic models for each
disease were then established with differentially
expressed proteins. Protein databases were
searched to predict the possible structure and
function of differentially expressed proteins.

RESULTS: Compared with the normal control
group, 63 differentially expressed protein peaks
were detected in the ASC group, of which 29
were up-regulated and 34 down-regulated (P
< 0.05); 57 in the CHB group, of which 29 up-
regulated and 34 down-regulated; 68 in the LC
group, of which 33 up-regulated and 35 down-
regulated; and 74 in the HCC group, of which
28 up-regulated and 46 down-regulated. A peak
with a m/z of 15 889.8 corresponded to a protein
whose expression was up-regulated gradually
in an order of healthy controls, ASC, CHB and
LC patients, and its expression level in the HCC
group was lower than those in the CHB group
and LC group. The expression of a protein with
a m/z of 11 742.2 was higher in the LC group
and HCC group than in other groups, and its ex-
pression was gradually increased in an order of
healthy controls, CHB, and LC patients, or in an-
other order of healthy controls, CHB, and HCC
patients. The sensitivity and specificity using the
protein peak at 11 742.2 for diagnosis of LC were
90% and 86.67% and for HCC were 93.33% and
83.33%, respectively.

CONCLUSION: Ten protein peaks with m/z
values of 8 709.7, 13 759.8, 14 004.0, 15 361.89,
16 072.3, 2746.8, 3 449.1, 3 941.06, 4 098.3, and
9445.5 correspond to proteins that might be in-
volved in HBV infection. The protein peak with
a m/z of 15 889.8 might be used as a biomarker
for early diagnosis of HBV-related liver cirrho-
sis, while that with a m/z of 11 742.2 might be
an important biomarker for the development of
HBV-related liver cirrhosis or HCC.
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HH#: 353 2R KR FHBV)A X AT B
FHhE P o T £ KRG EHBVA LG R
KA A 0 & L

Fik: RAK AR B A @I RSB
W, & K AT B ] Uik (surface-enhanced laser
desorption/ionization time-of-flight mass
spectrometry, SELDI-TOF-MS)# R %+ & | T
e FERGHEFIRBINC), TEREFX
S -4% W F(ASCs). 1% LA X (CHB).
AT AR AX(LC) B R AT 40 e 5 (HCC) B 4 R AT
s HATHR, A B8 T AR
Kxa, Foal AT S E R kG HIEE
expasyF AKX £ KA 8, FEFREGE
89 T 58 25 M) B T R AT IR

8. 5NC4k, ASCsAAA63INMNE G Rk
Y0y R AL G ST F £ F(P<0.05),
204 LA, 344 TFR; CHBAAASTA, 21
LR, 364 TiH; LCZAA68A, L +33A
LA, 354 TFi8; HCCALAT4A, H 284
LA, 464 TFHR; Bt oA, K IAEAN
Jal B E K ¥ h LAt m/z A 15 889.8, &G
5% B A ENC<ASC<CHB<LC#4, HCC4
B CHBALCAIK; 11 74227 G4 3% E1E 12
NC<ASC<CHB<LC#E$=NC<ASC<CHB<HCC
40, £LCA=HCC4 3z 5y, JA B G915 B HBV
R R ML CHY R A et 7 5 5] 490%
F286.67%, 5 WrHCCH) Z A% Ao 4F 7 JE 5 7
#93.33%#4283.33%.

Z£it: "I ErhgFEEaF 2 ASELDI-
TOF-MS# K /% £ HBV & % 48 % M AT 9% &
FhFPNSTFEFEE, m/zH8709.7.

13 759.8. 14 004.0. 15361.89. 16 072.3.

2746.8. 3449.1. 3941.06. 4098.3. 94455
10N E G T SHBVA LA £; m/zAh15
889.849 & &M T Ak R A HBV & % 5 it &
LCY-HAi Wt dh 4 &4, fam/z A 11 742260 %
&5 2 HBVAR £ M LCRHCCH — N E-&

7.

XA CERFRFREETE, B ZRREWRF
%; RSN, RS ERE KEEER; £
TED 09 B YE AR IR B B - R AT Bt IR BT

TRUSR, RUKE, TER, BT, B¢, REM b, HEE.
N3 EREBAHBVABX AR S IIEPHISELDI-TOF-
MSffiE. BFRENENHZTE 2011; 19(2): 143-150
http://lwww.wjgnet.com/1009-3079/19/143.asp
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YR SN ~E PN E4 R V5 s I Y D NS SE S A= 2 T
FE LA PH B DR 2 2 B 1) 2 1 B 2, R R R
PRSI BE AR AR 1T & e, e v SR TN O
fiA Pl FE 25K AT B TR % (surface-enhanced laser
desorption/ionization time-of-flight mass spec-
trometry, SELDI-TOF-M S)# A &1 J LA s
KRR — M B A 5 R, SELDI-
TOF-MSEA T2 NI T3 H e (R 1 i
TR AR B, H N H T ORI 4 R4
55 CHIRF R NE R 1 25 B, 24, St
JIF 48 97 B (hepatitis B virus, HBV)E4L J5 fIAH ¢
PR3 0 A /N o318 1 RIS DL G
AR CIEUTEE B E s R R G
J5i, F % ISELDI-TOF-MS#i A . 598 FHE 748
it (weak cation exchange chip, WCX2 chip)
RO 50N Gl /Ny 1 EE, RS
X L4 #T 7 3% B A 2 TR BT 4% 9 B3 485 717 3 (chronic
asymptomatic hepatitis B virus carrier, ASC) %1%
PRI 1 4T & (chronic hepatitis B, CHB)+
T R ATHE4L (liver cirrhosis, LC)~ 5 & AT 41 )iy
Ji (hepatocellular carcinoma, HCC)AS R B FA L
AN TG,

1 RIASE

1.1 A# Fra s %34k 112009-06/12) 74
R R NES AR TR B SRS S it 7Y SN
— B B G R RME B R, IR XL (NC
Y1)k AT 7 B BE K 2 55— B B e e AR T
NIEARHE: NCHLREAE M0« JH 28990 B da
W B B AT 2 R4S A 34T ¢
i, HAS A AR R I AL ; ASC. CHBAHILC
YIS T 5 20004 74 22 4 [ 95 B PRI 48 25 1
il s Wb, JEHERR G ORI BUF 8. T Y
9. %, A5 R, Hkrn]
BE A I 1 W HR 9 R () YRS PR 9 ; HCCAL
FE4 B4 A I 22 AR BB T IR 12
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b, HLRZT AL I7. o767 LOAI mikas
FCCHL Z BT 4 0B o b, F0, 6% S B (HBY) &

XTHREA130M1, Horh 531441, 16, ~FIFEREA
32.8+22.4%; ASCZH30%, Horh B 1741, L1341,
SRR H26.7£7.4% ; CHBAI3041, i 5524
%], 6, FHLER H28.6+8.4%; LCA13041,
Hrp 332841, 26, R 46251135
HCCA1304, b 52541, L5, “Fa6 0
53.6£11.0%. JR &% (Urea). 3-3K L J%-1-N TR
(CHAPS). &Jf§ ZHisbERE(DTT) BEFR
(NaAc). = LI(TFA). ¥ ZHEWREE Z AR
(HEPES). JFFMR(SPA). HPLC/K¥JM H 3%
Sigma’y#]; 8 5 F Y R G0(PBSIIc) L WCX2
SR HZEECiphergen/s @l; 4 2 A %
LU H J2[E Thermo FisherA &l; U9ZE i (9
mol/L Urea, 2% CHAPS, 1% DTT); NaZZ /(50
mmol/L Z R, pH4.0); HEPESZE (10 mmol/L
HEPES, pH4.0)

1.2 7%

1.2.1 AR AR S U2 A #0027 I i ik 1M 2
mL, 3 000 r/ming.0>10 min, YK 2025 10035 T
-80 CAKil VKA TR AT H.

122 LHRRRFhhEsFETG AL
@R R OAEUK EERELT MG 12 000 r/min,
4 "C 5 ming BL_E#200 pL, INA 125 AR £
i T e iR IR v s R R AT JE LA12 000 t/min,
4 °CE0015 min; BX300 pL B35 T2kl
WAEZS50 pL, BUHES pLH FBCAILEE RN
W, FEARHE BT I g5 SR T 4 B b 1 A 5
AR5 g/L.

123 BabR SR Ko LRmEEER
{4 M3/ 10 000 r/min, 4 °C &5.0>2 min; B33 uL,
IMA2EAAFIUIZE MR (DT TR RE, A b ok
730 min; K9 uL L3R AR 5 RS I 108 ul
150 mmol/L NaAc(pH4.0)ZZ MK, 2 BIvR~) L
AR E SR

1.2.4 LR AR, LB BWCX2 A
BN AL B, FEFLINA200 pL NaAcZz
MR, EREGVEGR2IK, FEKS min; BT R
FLABIIANT00 pLIAL B LF (AR, R &
1 h; FEERLAR, 200 uLiINaAcZE ik
IR G VEER2IK, FKS min, JET; 1 FH200 uL
HEPESYEER 1K, LA PRI A9 b ab 2t
&, WS A, AN IFEL - n270.5
uL SPA, Byt F 5 Bl AL 45 3.

1.2.5 ¥R % RHPBSHCEE AL EMAR
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EREH ASC4R CHB4R LC4R HCC4R
) 29 21 33 28
™E 34 36 35 46
Bit 63 57 68 74

GRS G S BB FWCX2:8h fr B ifiniE &
BEAT B M. A4S T 28 0 3 A ml 4R I AL L-
IN-ONE [ JFtbrifE 7y TR IE, 18 5 58 10 5 i
Z£<0.1%. BOEWOLHREL N235, Rl iU 49,
He i AT FEL A 50 000, ARG 42-20 000,
v BB CRAE 1300 75 18 3 it (1) 77 1E,
K51 0000 N U & 2, DL A Ji iU n) &5 Lt B
Tk

Bt A03R 55535 K FH Ciphergen Protein
Chip Software 320347 AxHEM, LIIR & 15
&Koy ¥ RN B —, WIREE L IR NS,
O I YEAH A 2, e/ NBIE A 5%, PRAEAL S I
¥ HIBiomarker Wizard @4 PR vHHAH R AH
X935 o 1Y) A A A 2 ) WA 2 e 1) 3Rk i
J&, R4 A5 4 1) A 1 e 8 93 0 B 1 R
WA EAT LA, AT HH 4N I3 181 4 LA 1) 22 S
T AR ILRIE S, P<0.0SH AT %5 X,
i b m/z{5 2R, T3 AExce & (% X
5 A\Biomarker Patterns Software(BPS)iF4T 44T,
e % 21 ) AR W R A ALY, s A
Expasy  F #0405 i DUZ SEAR OC 22 5 dl U s L

2 BR

2.1 F ki fe AT oA A RIBEA
TR bR AL S, #Em/z{H ki 1-45 000175 [l
PSS I 3 1134 2 e, H12-20 0005 867,
20-45 0005 164, 752 000LL R & % & b4 8 5
TR IETE, ST NG AL D,

22 ZmhiF P 23 kk KA DIEHE AANC
A, Hop S AR5 SLHET PR EL 3R (P<0.05), ASC
YA 634 H 11 JTTI U o JBE AF A7 AR e vk 2 2 v
(P<0.05), H:41294 Fif, 344 T if; CHBZH A 57
A, Horp214s B, 364 T i; LCZAAT 684, Hoh
334 B, 354 Fif; HCCAA 744, Hirhagh
i, 464 IR,

23 ANRBIMER A XS —RGEFERE
INAAN g9 2 Ji A 10 22 e o 1 U L SR L
RIL RN (<20 000), Fh4k
F7A BV 22 R R AW, m/z5 8 709.7.

4 JG 049 A8 & P AT
e R R K3 2
T EAQWUHR
B ARE . KHF
AR L RIRE
Kk EBhETE
FEEGRE, &
% JA SELDI-TOF-
MSH K. 33 A
[z R o SN
(WCX2 chip)tainl
B AT B Ao i o
LRI s )
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% 3 NE
;f‘ﬁ?%;%)gsm_ ASCE <001 4.07+248 ‘F@
DI-TOF-MS# £ CHBH <001 422+182 B
i ik TAVAT K AR EEN LCH <0.01 537 £3.21 B
REAS L M2 D PR mean=SD o HCCE <001 435:241 T
;;Z]Lzﬂ;i 870970 NCAH - 6812543 - 944550 NCH - 6.12+3.03 -
HBV & % J& 1 F ASC/H <0.01 28.94:681  LiF ASCH <001 334x151 B
R AR &M I CHBYH <0.01 37.77+6.00 B CHBZH  <0.01 3.66+1.71 ™E
%ﬁ;@?ﬁﬁi LC#H  <0.01 33.84+10.01 L@ LCH <0.01  324x1.64 N
1B, PRI HCC/E <0.01 3769+9.16  d HCCZH <001 357136 T
a AT e 1174220 NCH - 0.20+0.19 -
foRiE. ASCH <001 034:0.17  L+iF
CHBZE <0.01 0.55+0.43 BB AflR = e —
LC/H <001 1.30+1.09 i@ ol
HCCH <001 081+060 i o] Rk
13759.80 NCH - 016£0.12 - *W“Mw“uﬁ == e =
ASC/H <0.01 1.84:095 I B |
CHB%E <0.01 1.15+0.77 @ _ B0 s gme oo 00
LCZH <0.01 1.29+0.73 B «]
HCC#H <001 1.75+1.32 £ ﬁALM ‘ AT Jwﬂk ‘ MAWbﬁ,MHNiMR,
1400400 NCH - 0.13+0.09 - c I
ASCH <0.01 049+026  LiF N 2500 s rme oo s
CHBZH <0.01 0.37+0.20 w5 »
LCE  <0.01 0.39+0.21 inc] LA L ] Mmuﬂ L
HCC#H <0.01 0.71+048 £ 2500 5000 7500 1000 12500
15361.89 NC#H - 020+0.16 - D BN || ﬂ"'¢mm y
ASC#H <0.01 0.58+0.52 N ]
CHBE <0.01 083079 LiF b AL Mww
LCH <001 1.00£0.96  F T I o — —
HCCH <0.01 087+084 E i T
15889.80 NCH - 0.13+0.06 = w© 250 S0 7300 10000 12500
ASCZH <001 1.03+098 I8 ﬁikﬂ MW%
CHB/ <001 283256 L F b | | | |
LCZH <001 3.24+286 I8 e 0 7 1o 12500
HCCH <001 2112130 L8 B SEEOENEEMNNSRBEIRESE A
16072.30 NCH - 0.11+0.08 = NCZH; B: ASCZH; C: CHBZH; D: LC4H; E: HCC4H.
ASC/H <0.01  0.44+0.71 i
ECHQB;H <881 ?;‘2‘*122 fg 11742.2. 13759.8. 14004.0. 15361.89.
Z <0. 22+1. i N -
HCCHE <001 0542073 L 1558‘9.8\ 16 072.3, 54N N ZE R E I, m/z
274680 NCH - 6304547 _ N2 746.8. 3449.1. 3941.06. 4 098.3.
ASC/H <001 1.92+177 T 9 445.5(3R2).
CHBZE <001 168x158 T 24 4ARHASWHA LS ARBIAD IS
W <001 004x088  THERRIRALIET BRI AR S ABPSAHTE,
e e I R AR S E RS
ASC/E  <0.01 0.31+027 B F&, ASCA Im/z5r 7413 759.8. 14 004.0.
CHBZH 0.029 051+0.43 8 3941.06. 4098.28. 3322.83. 5276.74; CHB4I
LCH <001 0432046 T 43 WI 413 759.8. 8709.7. 14 004.0. 9311.02.
oo zgggﬁ <0.01 2;*22 i 15889.8. 15 145.1; LC414r % 413 759.8.
. Z = . +Z. =
ASCH  <0.01 - 8 15889.8. 15145.1. 3322.83. 11 742.2.
CHB/E <001 117+122 T 5167.81; HCC#1 47413 759.8. 9311.02,
LCZH <0.01 1.74 +1.58 B 3568.40. 3941.06. 15889.8. 11742.2, H AL
HCCH 0.047 062+047  FF B & [ 114 52 0 R 5 s T 26346,
409830 NCH - 1278+876 -

25 i ERARFELER GG RGBT —
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R 3 ZWASCERN N EBEHIE

R 5 ZHILGERN N EBEHIE

m/z e RPE%R  RHRE% m/z PME REPE (%) TR (%)
M13759_8 100.00 100.00 96.67 M13759_8 100.00 96.67 96.67
M14004_0 68.54 93.33 86.67 M15889_8 93.01 90.00 100.00
M3941_06 57.59 83.33 90.00 M15145_1 73.53 86.67 93.33
M4098_28 4417 96.67 70.00 M3322_83 68.23 100.00 80.00
M3322_83 43.40 96.67 66.67 M11742_2 67.49 90.00 86.67
Mb276_74 42.93 83.33 90.00 M5167_81 61.73 86.67 86.67

R 4 PWCHBERN N EBELIE

R 6 ZHHCCEEN6 T EREHIR

m/z DE REE (%) T (%) m/z payil REBE(%) S (%)
M13759_8 100.00 93.33 96.67 M13759_8 100.00 100.00 96.67
M8709_70 86.20 90.00 96.67 M9311_02 68.47 90.00 90.00
M14004_0 66.44 83.33 90.00 M3568_40 68.47 96.67 83.33
M9311_02 66.44 B3 90.00 M3941_06 63.6 100.00 83.33
M15889_8 60.82 70.00 100.00 M15889_8 63.6 76.67 100.00
M15145_1 o3l 73.33 938888 M11742_2 63.01 93.33 83.33

r® 7 EOYEELER
m/z{8 m/ZAB R VR BT 2R HUBEEPAIMW(Da) 2R
11 742.2 g kappa chain V-1 region Ni (P01613) 11745 I EBKEEV-IX
Ret finger protein—like 3 antisense gene protein (POC7P2) 11739 RETIEEHS3
(P31949) 11741 S100(555EBA
15889.8 Pro epiregulin (014944) 15 889 KRBEDHR
Centromere protein S (Q8N2Z9) 15893 BLRIEBS
Putative uncharacterized protein FLJ42384 (Q6ZVL8) 15 891 HEEIFRHIEMEBFLI42384
Calcium—regulated heat stable protein 1 (Q9Y2V2) 15 892 HEDNEERB
Zinc finger C4H2 domain—containing protein (QINQZ6) 15 886 HEEEE8
| ZERE AW RS R, KIS BilE MEAGE).
FHU48 709.7. 13 759.8. 14 004.0. 15361.89.
16 072.3F15 F i (1062 746.8. 3449.1, 3 Wig

3941.06. 4 098.3. 9 445.5[) %k BARLER;
ZH R I 86 ) A2 [R) S A7 A8 22 e, (ARSI 491 20
T I 12 W 3ef 486 B gk . T L RN i
(1715 889.8 8% [ U4 1R IL/ENC<ASC<CHB<LC
4, HCCHI B CHB4I ML CHL #8{%, H I
CHB. LCHIHCCI¥i2 b+ ¥ ke & 2 4E H .
117422 (G RIEALCHNHCCH I i, 1
NC<ASC<CHB<LC4IHINC<ASC<CHB<HCC
20, I ER 042 W H B VAT S PE R4 () R A8
J5E RS 55 B 4 5l 90% F186.67%, 12 Wi T4 1)
FRABE TS 51 40 8 93.33%H1183.33%. A
Expasy s (1408 i 2 i) Jo P RP 22 5 5 T IE 0 (S
KB, 3 R R 5y 1 B S AR I m/z AR 1) 2
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PHEDE R i CBH R B AT X, HB VIR G
JARJEILC, EnBALNHCC. Tk, VFZ 0T
FUAE WM AL 2R s R, L A AR 1) B
B AT DURE 80— 26 g 1 sl B 3 i i i HL
WA 5 03 1) R AR R e, I i 1 mT BLUR AR R
EIR TN R Y SN E N IR S A BT -4 S K 95
Yy, W B A (alpha-fetoprotein, AFP). Hi4
JIR 4 5 PEPiUE (prostate specific antigen, PSA)-.
BEPT R 125(carbohydrate antigen 125, CA-125).
CA-153. Glypican-3%5"" ™3 ¥ W H T 1 R i
S I S S TR 3

37 2 1R AR A S 240, 65%-97% 1 B4y
e FHE E AR R A, G ARG B R

WA R

ABFRAFHBVAE
EXEN R ¥ A
FRhsTFER
B #AT iRk, S
BAT T A F R,
B — W R
A8; 12 BT i ik 84
2R EG B
BRI KA
—FRANFR, F
ERFHEMT
Ve Re o .
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F S SR, BT mF R E O M S
b AR R E R ST HA AL I, Mehta
SRS T A WIhR s WA AT S i R ARk it
L R /NG T (15 i s = o P B o
Pl 5 PR B A P 20t A e B R R
MerrellZ5 A B WG S ER R FEH 2B e
A= B A 1 )[R B AT DA 2 AR 3= R e
o, AT B i i ST R Sk, I DUASHIE SR
V24510 Z 6 2 B 37 1) e T B B U2, T At
Rl 211348 (0, Hm/z¥4E45 000LL R, BR
2 000 LA F 11N 2 V% 18 Ok 4 J8 251 S AR o
AT A ANBTFLIN, 2220 00022 [A] 147864,
A U I 1K184.3%; 20-45 00022 (7147 164,
H15.7%, AT 2650 S X T bk R R
. REAC, PREEASCR RS, XT3
ST UL B AR G AR T A AFIGAE, Xt
AR A A ] m/z 68 677.57 1 AFP) i [A].
20024 [H br A28 8 1 0 20 24 (human pro-
teomic organization, HUPO)JH 5l T Al
H 21 & (human plasma proteome project,
HPPP)!", Jb iR 2 I N BN T
AT RIS, ORI BT R 2 H T B
TR T, AR EE . B M s R
SELDI-TOF-MSH; A th # Schwegler %™ HiF 5 af
TSR FEREAL . B0 13k g, i
ARG T I B RHIF 9% % S 10 1 37 25 1
HEATHE ST, HAE 44993 51 21 3 s i 3 — B 22
S RS B RIS W BB AT 2R G 0 . 8
T RIS R, HIESA L B 148 709.7.
13 759.8. 14 004.0. 15361.89. 16 072.3H15
ANRWEA2 746.8. 3 449.1. 3 941.06.
4098.3. 944550 it SHBVIEGAT K, AT
THHB VAH O A B3 2 UK, 1K
g Loy 5 Cui 5 15 889,84 [1UE (%
IE{ENC<ASC<CHB<LC4l, HCCZ#;CHBZ Al
LCZH#BM%, JEAECHB. LCFIHCCHIS W ik
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