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[ Abstract ] Objective:To examine the serum proteomic spectra of human esophagial carcinoma by matrix-assisted laser
desorption/ionization time-of-flight mass spectrometry ( MALDI-TOF MS ), so as to set up a diagnostic model of esophagial
carcinoma and to investigate its clinical value. Methods: Thirty-two esophagial carcinoma patients and 28 healthy controls
were obtained from Fourth Affiliated Hospital of Hebei Medical University during May to September of 2008. Serum pro-
tein was extracted by weak cation exchange ( WCX ) protein chip system, and proteomic spectra was examined by MALDI-
TOF MS. The obtained data were analyzed by ZUCI-protein chip data analyze system ( ZUCI-PCDAS ) and an esophagial
carcinoma diagnostic model was established by genetic arithmetic ( GA ) combined support vector machine ( SVM ). The a-
bove 60 samples were randomly divided into training set and blinding test set, with training set including 21 esophagial
carcinoma patients and 19 healthy controls and blinding test set including 11 esophagial carcinoma patients and 9 healthy
controls, so as to examine the specificity and sensitivity of this diagnostic model. Results: Serum proteomic spectra of
esophagial carcinoma patients and healthy controls were obtained by MALDI-TOF MS, and m/z ( mass to charge ) peaks of
44 differential proteins were obtained after analyzed by ZUCI-PCDAS software package ( P <0.05 ). From which, 6 differ-
ential proteins ( whose m/z peaks being 2 210, 2 864, 6 634, 4 068, 2 083 and 8 131, respectively ) were selected to es-

tablish a diagnostic model of esophagial carcinoma. Specificity and sensitivity of this model in diagnosing esophagial carci-
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noma was 88.9% and 100% ,

respectively. Conclusion: An esophagial carcinoma diagnostic model has been established

from serum proteomic spectra of esophagial carcinoma by MALDI-TOF MS and has high sensitivity and specificity to diag-

nose esophagial carcinoma.
[ Key words ]

proteomic pectra; diagnostic model

VLA, A L AT ARG R R E e, JT RS
SAATE Y 531 bR A5 WA I b R AR Y R R
JEE RS 5 ORI SR I — AR g A
K AR 2E S 86 1 LA T WT 9, 5 76 A K
FIRE (AR AP 5 I 96 £ 11 o 1) 4 & 3l 2578 AR R
TR AR (0 2 b A2 B B e, Dl
FISIAR TR B o TR ) ST B
JCAE BT B Ak AT B[] 5T 335 ( matrix-assisted laser
desorption/ionization time-of-light mass spectrometry,
MALDI-TOF MS )Je: ¥ 4F i B — Bl i1 2 1 4l
SRS AT T ARG PR A% R AR AS, A0 LT IR
VB A A 3 i), S T BTSRRI
o RER

B N T WO 2 — . 38 Parkin®’
M, 2002 4F B EE BT & 462 000 i, Horp e [
e 243 854 B, 4 52.8% o i E G B 90%
AEPTERAT I ER AL TR L LIPS =45 58 S A i
FRX BRI B W T B R K
T BB A, A R RN E 22, Rt S 4R
R I THREY BRI A B L AT
FEFIH MALDI-TOF MS AR &, % £ 8 % &
X B I3 AT A, O ST DX A3 T R A
BB, PR HAE B A 8812 W7 b i P A S N
MM E.

1 #REFE

1.1 R %

ARG R AL AT Y 32 B R
BE MG AT H 2008 45 H 2 9 H IR L
ZE R} 225 DU = B g SR, o 55 18 91 2 14 ],
S 44 ~72 % IR 57.5 £8.9) %, RAETHY
RIEATHC AT 5 A AR A I 2295 BEIE S 0 B8 R
YN, Tk 5, iR AJCC/UICC & &9
TNM 3 HIbR e 7 ¥ T ~ T8 1E % it e 2 28
1), Jfd ARG R, 516 ) & 12 ), 4R 40 ~
68 % ,FIJEIR(55.3 +7.6 )% . P ISR L4
EEAE R A, R E e 2 R S A AL R
B e RS DR T, B TR R 3

esophagial neoplasms; matrix-assisted laser desorption/ionization time-of-flight mass spectrometry; serum

[ Chin J Cancer Biother, 2009, 16( 3 ): 272276 ]

ml, EIRHFE 1 h, %5 2 000 r/min B.L> 5 min, BUML
K3 000 r/minZ L 5 min, 4335)5 - 80 °CIRAF,
SR NIRRT O AN e a4 B I I
1.2 KA FL 5

SRy 2B IR H s R B A R S, ASRIESE R
WAREE L 7 ( UFRRE R, AR M2 WAk 38, i 1% 2
P A8 2R TETRRAZE KT AR (e e D EA T 00355 2 1 42
afi, s R W A 78 E Bruker Daltonics 23
A R EAR /N T 1, £ FH 55 BH 25 weak cationic
exchanger, WCX ) G #EBRHEAT 53T 2 B v i
=M OTR NG L S IR A5 35 ok (5 4l e A
Sigma A H] . ARAEIMLVE W H Sigma 23 6, B3 1fE dh A
preptide Fl1 protein 15 %, H f&[E Bruker Daltonics
ocaEldRft . B A Autoflex I #Y, 24 78 [ Bruker
Daltonics 23 Fl 7= it o
1.3 RRARKEOGHRRLFERS

ML VKA R AR, B Sl A B 25 445 A 2% o
W BS )F WCX WEBRBORE LA TP, ERESE By ey 5
min; {7 20 W 25 B B WA, WG R R 22 b i
( WS I PE 3 W, B UCIE VAR REZR 3 125 e i s A SR T
LI R B R ShAE LA 10 IR( B REER S h 1Yz
Bl ), WA RIE L, 56 4 W 28 I 1Y WA O it B I
WEER s A 5wl BEER BN 22 vl ( ES ), 5 ik I B 7Y
TREBR 5 TR 2R 43 5 e 5 104, R U B 2min 5 ¥ 1 75 W
AT 0.5 ml B2, A5 Wl o 22 vl il
( SS), /NG ATIR A B A BT 34
1.4 MALDI-TOF MS #:n] 69 i 2 45 %) & H A7 e

BB 6 LR T 1Y) 4 AR S B o
AT IE , SR A —FR A i 45 i 0 R R 4G i 2
RURAE , B0 JE RAF AR i B3 A TEF- 2 43 i i
ZEN/INT 0. 01% o 2R A 4 0L 375 XoF 4 A S 56 i 72
AT RS, BT AR S 1 AR A I VC )
B EAT S50, SR A A o I3 RS S 80 P e
(RN I WX BAAH W] 2R B 5 1k B AR 1ML v s Lo
BOTRAS R R
1.5 MALDI-TOF MS # ARl &% & & # b 75 &
CELE 82k

JIPA RS BENL SRR T 384 L, Sk 1 pl A



£ 274 -

o [ e A M Ay 7, 2000 4E 6 H L16(3)

L IR TS, B S 1wl 2£5( 3 mg/ml CHCA,
50% ACN,2% TFA ), ZE i 15 _LAUK I . BT 4K
P RAE TR A ClinProt 28V PHE P, 2 80%
BANR B— B TR 20. 00 kV, 55 8 75 18. 90
kv, A6 I LA A X 3 B 1000 ~ 12 000, 4~
PR S A3 AR, TR — S S R TR 45 i A AT
L RAE A R AE 50 shots, 1 8 AN [FALE B
11400 shots. A ARAS B4 1) ik (R, SE a5 6 = e
(8% ~10% )HOtZ i, #8540 UK BOL RE R 4R
357
1.6 JREA M I oG A7 5 & G 35 50 E 5 wr AL
Y 32 5 Ae B iE

FIHH ZUCI-3E 10 v 88l 53 A7 & 4i( ZUCL-Pro-
tein chip data analyze system,ZUCI-PCDAS ), Nf R4k
FIFE AT — A3, W3, s B A5 e L /N T 2
()2 0 , T 1> 2 11 J5 A7 LE UG A Wiilconxon £ Al
R0, Ui A 22 5 A S i BL 0 o 3 ok 3o A% SRk 4
B R i HLIs R B R R S R T
R, DL — RT3 URAIE . BT RO REAR BEAILRI Y,
2/3 BEARME R INGRAL, 1/3 BEAAE R B 34, IF
WV R REARFERE LA ) 1/3 BEF7 238 R IE, 224K
WA H R TR A BB a5
FAPE T
1.7 %itsam

XA 1 0 B 0 LV TEAT ¢ RIS,
B34 %E P Mann-Whitney 656, P <0.05 £ .3
PSR

2 & R

2.1 MALDI-TOF MS Jit & 42 %] 47 /& &b Fo 4R £ o 7
A 25 %

VBN S B i i AR B 11 2K 45
Y MALDI-TOF MS A% I (&1 33 an 1] 1, £ 1E V-3 53
T 2E /DT 0. 01% o Ay 5250 Ui B2 ot it 45 il 1)
RGAIRCIR AP I=RSE & L A =R Op o IE
WX i B AH R SR 4 T 1k B AR MLV B00Hs Hh g, A8 5
ZH(CV) <30% .

2.2 REEEH IF RO R Gk

1A T R R (e B X R %) LT R A 0 ) 25 5 B
WCX BEER -, F Autoflex I TS ot 3% 4G I, 76 AH XT 43
FJFHEE 1 000 ~20 000 i [ P, A 1) 138 > 25
Jotng g o XA I A LU I A B i 5 fRE R X R
PR EHE T g, b 44 2 5 G5TEE
(P <0.05), P{E#N, EIATERIZH H 22 bl g 2%
BAAN T FL UG 9 2 AL B TR . 1 Oy 6 AN LN

Py e . SRR R, m/z S 2 210,
2 864 .6 634 12 083 (1) 4 M E B BE P&
IR, M m/z 4 068 #1118 131 2 NME/EEE R E D
%55 ,m/z 162 210 F18 131 4NE 2 A1 3 fizR.

E 1 MALDI-TOF MS #&il & B % BkaR 4 B i B i
Fig.1 Mass spectra of peptide and protein standard
detected by MALDI-TOF MS
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Tab.1 Comparison of 6 differential protein m/z peaks

between esophagial carcinoma patients and healthy controls

m/z peak  Healthy control Esophagial P value
carcinoma patient
2210 8.38:1.82  1495.07£139.17 0.000 09
2864 313.61£317.82  885.60 £449.03 0.000 10
6634  64.32+47.51  421.21£287.99 0.000 23
2083 63.13:14.61 1223.94£390.45 0.001 32
4068 951.67+680.94 225.78£98.50  0.000 87
8131 653.67+183.82  16.58+4.24  0.008 51
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Fig.2 Comparison of differential protein, which m/z
peak is at 2 210, between esophagial carcinoma
patients and healthy controls

A :Esophagial carcinoma patient; B:Healthy control



XTS5 A R LY A 1 1R SR A D) B R 2 W L B 7 ST .75 -

2.3 RERE G IS ES B AL A 09 4 M A A
Bbk

FIF ZUCI-PCDAS 7538 5 85 11 g5 20 B 14
1, W A A A A R LB B, B m/z
22102 864 .6 634 .4 068 .2 083 Fl1 8 131 [ 6 1
[ Ao L 0 2 57 £ A0 B 1A SC RS2 T T
RTINS . UIZRE N 21 28 B
19 Z s, 5k h 11 ZEEEEEN9
PARFE . GE AR, 11 6 8 B
B9 HAEREE A 8 ZIEH 1 ZRAL, HiEW
AR BN, B SCEE 2 W s D R 24596 1Y
S5FPEH 88.9% , HUBNEN 100% .

« A Bal elal

B3 R m/z )iEA 8 131 WEBERERE
BEMERRE PRI
Fig.3 Comparison of differential protein, which m/z
peak is at 8 131, between esophagial carcinoma
patients and healthy controls

A :Esophagial carcinoma patient; B:Healthy control
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