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[ Abstract]  Objective To explore the application value of matrix assisted laser desorption time of
flight mass spectrometry ( MALDI-TOF-MS) inproteomics of HBV-related liver cancer. Methods  Thirty
patients with HBV-related liver cancer, and 25 healthy volunteers were selected from January2018 to June
2018 in our hospital. The serum proteins of these participantswere captured by weak cation exchange (WCX)
beads. MALDI-TOF-MS and related software were used to analyze the proteins, detect the marker of serum
proteins in HBV-related liver cancer, establish the liver cancer diagnosis model and perform blind test.
Results
0.05), of which 17 were up-regulated, 10 were down-regulated. Three differential protein peaks ( M/Z
9179. 55, 7789. 00, 4097.00) were screened by BPS5. 0 software to establish the model. Further blind test
showed that the sensitivityand specificity of the protein peaks were 90.91% and 77.78%, respectively.
Conclusions MALDI-TOF-MS provided an important basis for the diagnosis and treatment of HBV-related
liver cancer.
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Totally 81 protein peaks were screened out, and 27 protein peaks had significant difference (P<

<05 .
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25 L B i 3 % R (electros-pray ionization mass
spectrometry , ESI) S5 R Y24, BTk HoRTS 3] 7%
AR &, W oy 2 B B BT SR A T R 5L
FE PRI AR S P R 5 A B RO e O L AT
i [A] 3% 4 R ( MALDI-TOF-MS ) Xf HBV # 5 Ji-#
A F AL 2E AT 00T BRFEHAE HBV A ST
FB 2 2 e A R EL
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1.1 ## WX 4. %8 2018 4 1 Hfr—6 H
U7 1 AR BRI 2E B 5 AT = B k2 0 s FR
30 i, 445 38 ~ 56 &, V- HIAFE#E (47.50+8.50) %,
BAE 16 6, 2P 14 1] 55 A BUE R A IR 25 ],
SRS R R, A 12 B, Lot 13 i, TR ST X
SAENER] AR S — TR L, 25 R RS R
M(P>0.05) , BEICH AT f 5 34 28 241 200 B2 iE
SRR HBV AH G BB RS2 k)T, 6
FAR S e [ I A R 1 2 B AR T
s FDIRRIE S 1, ASWESE A WA G R K s
PIAE , BB RR A B, R KBS HZ 5
2t

1.2 HeBpbRAEE  AE SRR TR 0 D)
REAN 2R8I R i A 5 O R LA vk e 1
S AR L A2,

1.3 A

1301 FEASRAE . BT R 50 0 421 /= 25 18 i
kil 5 ml, 76 Ho & & R A7, Z 05 1 3 R
1 006. 2xg , #5.0> 20 min, FLA G EAT EP 8, 7
B LRI, 7E-80 CHEIP AT, fi .

1.3.2 FEAALFE, BERE S LT M -80 C ¥ 5E H HL
W FEVK G B R RO ARAE, 2B AR 13,50 em,
20 000 r/min,4 °C &0 2 min, B 10 wl A I35 #E
AL 20 wl 19 U9 AW (9 mmol/L JREK, 2%
CHAPS, 1% — % 75 ¥ 1 (DDT ) , 50 mmol/L Tris-
HCL,pH9. 0) , 182 )5 & il E 30 min, MIIA 170 pl
(R E 4 22 PR (50 mmol/L BSR4 , pH4. 0) Fi R .
1.3.3  WESRERAE . OWE 10 wl BEERES & 2% vh il
(BB) A 200 wl () PCR &, A 10 wl #2k,
WATIRA), A S pl LY, PR IATIR 2], # 5
mm,@’l%ﬁ‘iﬁzﬁﬁf\ﬁﬁﬂiﬁ%%ﬁ,}nﬁﬁf 1 min, =%
TR, BRI 100 pl #EBRIE VRS vPIR (WB) , T2k
SyEae LR E RS PCR A 10 Ik, W 8070, DL
HEEE 2 KO0 PCR ETFIIA S wl REERVEZE

W (EB) , REIRAT, EIREHE 2 min, SR AR
PO B AR WG RE 2 min, W IRCE 5 WROBCABT 1 PCR
(ARS8

1.3.4 MALDI-TOF-MS 3256 . 760 % #¢ & Z AT, 56
BU1 wl AR5 10 pl 28 T (-F3E-4- 2 SE A
iz ,HCCA)TRA HU 1 wl TRA TR s e THEAR |, i
FIGEP R EALRGI , KA Autoflex T AN 4T £ 05
KA, BN 5 ~ 10 D45 B IORE R AL B 1Y
FEA [FIBRIE S SRR DT R AT R, LA S 40K
BEAE - BH S 2 AR 2 o A 0 Y R . A 431
JiE 1x10° ~20x10° ; G 60%

1.3.5 HaRE A Clinpro tools B4R A& K i
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1.3.6 EZWHEAPYETYTSHIERIE: 2
Biomarker Pattern 5.0 ( BPS 5.0) ¥4 H %7 iy TEST
PR BEAI LK B 2 R P —— A A, Bk
U AR A BB I B AR AT E LI,
1.4 SZitEAE R SPSS19. 0 B AF T84y
Brab PR, THGORCR I B b5 i 22 (xoxs) HH3E,
ZH[] FL AR FHARST AR AR ¢ K56, P<0. 05 HAA Giit2%
= Y . XM Biomarker Pattern 5. 0(BPS 5.0) R A
2= 58 TR IR IE ; >R F SPSS19. 0 F b1 T
T DL By SRV

2 #R

2.1 HAEOEHESWSILER K1 pl S
AT S RE ST MALDI-TOF [t 84 b A6 #1437
FRATILAG I 1 81 AU, Horp 27 N A TSR St
L (P<0.05) , 1ix 27 MEEES, Hd 17 4>
ZSRE AR L (B fr b M/Z. 8 943.00,
4477.00, 8 489.48. 6 662.31. 16 200.17,
13 761. 00,7 789.00 .4 856.19 .9 645.48 .9 292.5
15 504.5.9 179.55 .4 760.91 .7 895.66 .6 315.22
8 593.75.8 720.23),10 M S HE I R R (BT
e M/Z:7 777.27.9 550.00 .4 097.00.4 177.00.
4700.91.5 317.22 .8 282.61.3 960.65.5 701. 52,
5916.07), X 27 A~F H B, Fifr b (M/Z)
99 179.55.7 789. 00 Ay W 8 11 76 A A 21 5 1=
K TAEIE H 2H 2 ARETA Bt (M/Z) 24 4 097. 00
(B 7R IR 21 52 i 38, e e 4 S (IR 38 5 1
HEMMREESEASIHAE X (P<0.001), W
£1,
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R HBV MR R 5 W X R 22 57 8
Tab.1 Comparison of differential peak protein concentration
between patients with HBV-related liver cancer

and normal control

iiREE ERHH B (WZ) t P
9.29+1.56  1.05x0. 12 8943.00  26.30  0.006 83
1.20+0.10  0.30+0.01 4477.00  44.74  0.004 34

10.77£3.58  6.87+1.01 8 489. 48 17.42  0.007 73
12.82+3.89  8.06x1.08 6 662.31 17.97  0.009 12
8.83x£1.32  7.63x0.67 16 200.17 412 0.006 22
0.62+0.02  0.23+0.01  13761.00  88.61  0.003 45
17.23+2.89  3.55+0.82 7789.00* 14.52  0.000 32
3.14£0.58  2.28+0.23 4 856. 19 6.96  0.006 64
8.10£4.28  4.95+0.98 9645.48  26.43  0.009 02
27.25+4.01  15.93%2.67 9292.50 12.05  0.027 78
0.3320.02  0.14x0.01  15504.50  43.17  0.002 39
18.11+1.12  3.96+1.11 9179.55*  3.81  0.000 23
4.39+0.99  2.85:0. 14 4 760.91 7.70  0.009 87
5.49+2.01  3.27+0.32 7895.66  20.20 0.017 83
10.54£2.00  6.96x1.04 6315.22 8.08  0.00222
11.45+2.06  3.210.78 8 593.75 18.88  0.007 85
13.6922.59  4.32+0.99 8 720.23 17.06  0.002 34
4.09+0.98  15.87+2.97 7777.27  20.46  0.004 35
4.5120.72  5.154.05 9550.00  27.45  0.007 96
3.42£0.58  16.12+1.03 4097.00% 12.23  0.000 78
6.95+0.24  11.36+2.12 4177.00  24.17  0.036 74
1.1320.03  3.62+0.66 4 700.91 20.68  0.029 87
4.65+0.98  8.04x1.58 5317.22 9.73  0.033 36
4.12+£0.97  6.16+1.01 8 282. 61 7.62  0.006 67
0.27+0.01  3.58+0.57 3960.65  31.86  0.007 83
2.71£0.26  4.92+0.95 5701.52 12.17  0.005 64
3.35£0.67  6.65+2.01 5916.07 18.71  0.005 32

T S W R 1 22 S A e = i
Note: The differential peaks that make up the diagnostic model are

marked with “ * 7

2.2 MELCEHERREEEWIE 12 H Biomarker
Pattern 5. 0( BPS 5. 0) #f4: F 7 i TEST B Rt LK
BG4 b P —— AR 2H (35 1)) AE I 4H (20
i), LA ROC #hER T 1 AU K AL A0 e 2 W 4l
AR SE it BPSS. 0 BME AR S R, R
AT G (M/Z) 43912k 9179. 55 7789. 00 . 4097. 00 4
3NEREAAGI#E X (P<0.001), 7] LLIE
(K HBV FH G T8 BB A fa Bl B R & XA T, Bk
G EATE S 2 W AL UM 85, 00%
(17/20) B 5ME N 93.33% (14/15) , T4} AR Y
AT EERAE, 25 R Won . H IR 20 FIREA T A
17 W7 IERS , 3 F R WA i, Horb 12 5] HBV AH
KR R, 10 610 W A R i , 2 310 T Ry AE
11 8 5] TE 5 AR A v 7 {530 e Sl TE 8, 1 {80 Ay

R 2 HBV HOCHHES B S LR ik
Tab.2 The diagnosis model and blind test of

HBV-related liver cancer

S Wi

HIESIE

éﬂ (=] %"L
i;% HBV # EEA () HBV #H — (n;r
ESiiRE P
TRHIZES (n) 17 3 20 10 1 11
UFEE R (n) 1 14 15 2 7 9
& i(n) 18 17 35 12 8 20

9, HLRURME 90.91% (10/11) , ¢ S Ky 77. 78%
(7/9), 03k 2,

3 it

JHF 9 2 A 4 T SRS T P A 320 s 1) vk
Z—, MR EE AR E, HBV B i i LR |
2w, HETIEIR b o T R AR K SRR SE R
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BN I b o R X L B A ) R T A R B
XFT HBV A 09 & b S i oF o B — e
(R RE , PRI PR S0 T i % HBV AH G )
A B2 2 A SR i e AR b i 5 L AEAE
ORGP I 5 e J o 36 RUK S dE A T 5T, Bt
PRI BRI ) 7 5 i, A 2320 i A IR 3 (S AW
it DNA P P81 2 R 8 78 4 15 3 35 R 1 4565 8
(), PR L B 9 B R iR AT 3k I e A =) —— R
R FEAIT IR, A2 3 R B O R R
B9 RAT I 8] B RS AR %) HBV AH S FF98 4 25 11 402
PEATHFFERE I, #5898 HAE HBV A6 T 26 1 42 v
4 I AR

T U B ME 3 B OS2 Mare Wilkins $2
(), R BRI ER MRS T, — N 8 —
AN — P A P BT s ok I T A B B R, TR
Xt F2E AT R R 9T B RR AR A T LA
T T 2 ) B A IR A v R AT A i g,
AR EZAFEAYE L 2 A5 DL F
S = AT D X RIS R LOBURH L K R A0 1
SE G TSR AR B AT 43 85 e i DL R e 7
S EAT R B T R b kR, A AR
YRR, 8 AL B ST SR 2L T — b
PR MR DL R R | R A R D vk P, B
A T R B 2 R B 5T R B A 2 R S
HAY,
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SR T —Fh s ik, BARBGER AR 5HEA
A BRA T 4 Hr s 2/ 2K (R E
SRR EBVN SR FE R AN EEA S, M
REEEATHIFZ WA RN EDER, Rk
IR SR AR5 g bR 745 A 52 e, Xof 3505 A9 2 Wi 47—
SEVER, R, SRR A bR R 9 B Je b 20X FE AR
HEAT TR PR R LR A AR A, 55
TFREPR (WCX) 73 85 B U AR Rl A £ 1 —Fh
B ST B BRI v, PR e T AR, R R ik,
PRF 0] LA TS R A A0, il L3R T i pe 4 5 2L
A BRI B 2, BB AR G gl RN I T P A R
EHTRMEZI, HER S FEAN T, HE T
e ARSI

MALDI-TOF-MS $¢ A ) Ji #UZ A A — 5 I K
OGNS T R Ry 3 5, (5 43 B 90 43 BT 3L o
oS5 H T —E B TR A TR LS R, SR 5
OGRS A S B R A THE AT
PR R A0 0 B 400 2 Bl e KR ASORE T R
2 31 7 HOBF Y S2 36 v 3E ] MALDI-TOF-MS 4% AR 43
B I P i B A B B 38 LT 22 K 22 S i, i oy 2
FEHT 7 ZMRBE, 3% 26 K BE AT AR R W TE 1992 B
HCC BHR M TArddr . A 05 BN, K8 m i
VKA MALDI-TOF-MS FH&5 A, Kl Hy 19 4~ 22 55 2R
H, 2 550 2R e e, DNAJBL 7E HCC ZHE 3k
ik 3K, PSMA3 7E HCC 443k T2, a
%5 SR Bl MALDI-TOF-MS $ AR+ HCC 5 1F %
RS E A RIRZE R, KW 27 MEA G EES
A EE 1 5, HoH Acting, eytoplasmic 1 1 Ras AHICHE
A RESE VAR R bR 0 , LT R A I 19 & A HL
A A7 A I B AT A A

ARWF5E R &I, 1f F] MALDI-TOF-MS 3% A A6 1l
Y g T A R (1 T R IR S 27 A2 A
A Y U B4 (P<0. 05) 5 J5 TR A0 1
3 Fp2e S B it~ 8 U H g (P<0.001)
HENT T RS W A | 5 72 S0 E AR Y (1 A 5 DA
BB

Z& b Tk 35 ] MALDI-TOF-MS Xf HBV #H 3¢
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TRIT AL T EE MR,
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