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Abstract

AIM: To detect specific protein biomarkers for
esophageal cancer by comparing serum pro-
teomic spectra between patients with esophageal
cancer and healthy individuals.

METHODS: Serum samples were collected
from 63 patients with esophageal cancer and 62
healthy individuals, and randomized into model
construction group and validation group. WCX
kit and matrix-assisted laser desorption/ ioniza-
tion time-of-flight mass spectrometry (MALDI-
TOF-MS) technology were used to detect serum
samples from patients with esophageal cancer
and healthy individuals. Flex Analysis software
was used to analyze protein peaks for significant
difference. Mass spectrometry data obtained were
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analyzed using ClinPro Tools software. The mod-
el was then built using ClinproTools2.2 software
and evaluated in a blind test for reliability.

RESULTS: Twenty-four differentially expressed
proteins in serum were screened by comparing
serum protemic spectra between esophageal
cancer patients and healthy individuals, in-
cluding 12 up-regulated proteins and 9 down-
regulated ones. Three proteins (654.74, 1451.48
and 1 866.67 Dr) were obtained for developing
a ClinProt model which was able to classify
esophageal cancer patients and healthy indi-
viduals with a sensitivity of 93.75% (30/32)
and a specificity of 90.00% (27/30). In a double
blind validation, the ClinProt model yielded a
sensitivity of 93.55% (29/31) and a specificity of
90.32% (28/31).

CONCLUSION: MALDI-TOF-MS combined with
WCX kit technology allows directly screening dif-
ferentially expressed serum protein in esophageal
cancer, and these protein markers can be used for
diagnosis of early esophageal cancer.

Key Words: Esophageal cancer; Proteomics; Mag-
netic beads; Matrix-assisted laser desorption/ioni-
zation time-of-flight mass spectrometry

Liu QY, Sun LQ, Tu B. Magnetic beads-based biological
mass spectrometry technology for diagnosis of esophageal
carcinoma. Shijie Huaren Xiaohua Zazhi 2012; 20(31):
3021-3026

ik 2
i A Trisky B A RERR, Eih
IR W 0 v A T ik

Tk M A AR 12360 (B R 634,
IEFA61H]), R A AL An I iE 20 32 )
33 18 & F 4h A A% 2k (magneticbead-weak cation
exchange, MB-W CX)%4- AL F 4 B i3k fF 2R
B F T« 47 U % (matrix-assisted laser desorption/
ionization time-of-flight mass spectrometry,
MALDI-TOF-MS), & 5 &% /&5 E% A&
&8 Mk, JAFlex Analysis 2 43448 203,
& A Clinpro Tools 2. 2%k 4 xf AL 40324 2%

m¥ £ %4

RERAKBT
URCENEY
—, EFE £Z0 £
ZRAETHZ
SR B
JE A - 245 b o
e =l i =
A BEE. &
FHEFHRK
B, A YA
B eg Bt e T
A, TR
& -0 ad
EGREFHR
LR E 2R

W@ 5 F LA
B R, #ax, i
¥ E KT WA
EfR(Hizd P E
%)



3022

ISSN 1009-3079 (print) ISSN 2219-2859 (online)

HFRENBHE

2012011388 5520% ZFE31H]

WAL A 0%

o R BEZR o B 4
& KR A B Ok
R BT AT R
#(MALDI-TOF-
M S) il 3 47 rb
BE G R F R
K, TARIE
S+E G, @#id %k
oW, R EY
WAL, X R R
O i
1, LHEKEA
Ji 5 BT 5 6
B f2d T AT A
T4 A 5 AR
W %K % RAKF
L byt ER
g, 1%zt —
TR
IAE.

mia £ 8

FL ¥k % S MAL-
DI-TOF-MS# K
CRERTEARm
. UM . £
KRS R 9m  T
BE 5T, i B
S, LT A
V=R R
#5 B BEAL

B A306) BEA M £ R E G R AT
Z %57, & A Support Vector Machine 3 7% #
SARE R WAL R R B 3R IR 4 T B A 2
B 2B A R (314 B F B Aw3 1) B A AT
- R, VAR5 WA AL 6935 T AL

SR ARSI RETRSLE EF ARG E
B i, ZIER2IA £ 7% 2% (P<0.05),
L ERERY AR LR12A, AKX TR
A, AR H P 3A 2 54 (Mo 7 A 654.74.

1451.48. 1866.67 Dr)i& S5 bR 35413
T 93.75%(30/32) 89 # R F290.00%(27/30)
RS, S0k AR E RE, LR BUEA
93.55%(29/31), 455 JZ %190.32%(28/31).

ZEi: A TRz B AMALDI-TOF-MSH# K
At AR R R A R EFABEG,
#5095 W AR A LA AR B 00 AR A i 1
AR H R IR A — e e R L.

KR AR ERAHY; IR BB RO
W BB RAT I A BTSSR

XER, IR, /. ETUROBNENRERARTEE
JEIDFRIZHT. HFRHE S 2012; 20(31): 3021-3026
http://www.wjgnet.com/1009-3079/20/3021.asp

0 515

L T U g 2 — 1 R, s
fR R 2 5 BT HA, 7R3 E AT BAT R m
KRR RBCTA, g B R 55 & b
PR R i, SO E N P R AL
HH R KON T ARG IT 5 SAE A A7 0] 390% LA
e, AE A Y] R B AT LT RO B ZR AR
7, AT AL R AR R R R R R R
HAT, i Mok BAR A e, B8
UL EEREE SN 2R, Kk
) JEAh P R — B, RIS R IR A A
A7 SRR T IR (K DGR, A 7R W C Xl
KBE BRI A5 5 Tl B SO AT 2 70 AT I ]
Jiti% (matrix-assisted laser desorption/ionization
time-of-flight mass spectrometry, MALDI-TOF-
M S) F5e AN B A8 g S8 e A e A et i A
J i B A BEAT 73 A ef B, B AE IR T
EE R RS W KR Tk, LA R
WK, B T

1 #RAITSA
L1 A AT H W5 2Bl B2 51 2 AL,
FIT AR N 9] A 3 5 B i 19 [ B S AT AR AR

BFAOCH Ar. ARA G 8 BE 63, REEM
HZ Oy e, P TNM I #1645, TNMITHH
4701, FEIFR h(48.0£3.6)%, RATABESY
Bk, BRAME. BB, R, BRERE
I G614, fEie 5 & ERAERTRIY
B, i E. BERESRINEE S
PEIAZ. DL b AR AR 3 B A% 150 7 Lo BE e
feft. B REILI T, B eERREs
@ FREREE r AEEA SE R, b, #AEA
ALFE 32 L TNM T #5841, TNM LA
24450 55 4g R A6 IR 3041, B R 28 AU 4 e RS R
#HEERE A3 MHIGEPTNM T 8%, TNMII
12341).

ARG IEFE R AR Ik A LS m LA
PUBEA), IR E30 minjg, L2 000 r/min L
15 min, K LSR5 HCGEIF70 28, YAy T-80 "CK
R, SCIGIN, R EIRR, AP BT
ENIEIEREIES S

e Tl DO AR AT 28 1A TRAT IR ] B A%
(matrix-assisted laser desorption ionization time-of-
flight mass spectrum, MALDI-TOF-MS, Autoflex-
. 55FH & 74Kk i ¥k (magneticbead-weak
cation exchange, MB-WCX) I HZZ WA Z . a-
FIe-4- 2 I A FEMR (a-cyano-4-hydroxycinnamic
acid, HCCA)FIR AR HBrukerA . 4
Ji(acetonitrile, ACN). =3 L (trifluoroacetic
acid, TFA). SPA(sinapinic acid). JK%. DTT.
CHAPS. Tris-HCl. NaACZ:l [ 3& [ESigma /s .
1.2 77k
1.2.1 WCXZhAL % Ak: (1)4 “CUKAREL L BRI 771
o, WO 59 B & TGS R IR L Tal LR
&), S AT AL IRETFEW, 1 ming ()X 10 pLi
R4 4 2 (binding solution, BS)IA200 L
FERE T, FEIIANT0 pLiAER &S LI i, Fn
FEAE B RUATIR Y, ™ A0 (3) S i
5 min, KERE L E TRONBEER 7 B9 4, ATREERIG BE L
min, fERL B AT B, FIFEA IR 25
TR (A INA100 pwLpEERTE VLS (wash-
ing solution, WS), ZEfEERES 2578 81 f5 AH AR P FL
) [ ERE B A 10K, AR i A R 20 15
ar DR, WLERIGEE, HIINFERENN 25807 RIVRAK,
s SKe I T Gk B H B, e S B B, A
ARG (5) NHEER 7 3 2 IR R, JF 1)
FESVE TR INNS nLEBRDE 2% ph i (eluting solu-
tion, ES), JRAJWGEEFRIMEER, RAZWAT100K, Kkt
i B TN 73 2 s, ARG BE min, BAER S &

www.wjgnet.com



XEE, & EFHIROBNEYRERARTRERBIGRZON 3023
R 1 EREESERTR/IMBEPNERREIED U IR A

IEahz% NEFR(mean £ SD)
E=REERELM/2) a=Em RETEE PE EREEANTRIATY
698.68 104.08 + 27.41 72.52 +25.72 0.00371000 1
622.97 53.17+26.88  29.98+16.06 0.00603000 1
622.40 52.81+27.77  33.17+17.59 0.02160000 i
676.68 37.73+£23.13  13.70+7.97 0.00000173 1
909.79 25421259  37.24+13.12 0.01160000 !
654.74 25.38+7.21 16.61+6.10 0.00125000 1
1505.35 16.62+11.93  30.86+15.98 0.01160000 !
720.86 14.31+5.39 21.96+7.22 0.00323000 !
894.11 12.02 +6.61 21.40 +7.48 0.00121000 !
1618.31 11.35+8.26 19.21 +14.36 0.03160000 l
1451.48 9.17+3.25 11.85+3.68 0.02170000 !
3193.32 7.86 +5.49 4.02+2.47 0.02340000 1
1546.39 7.18+4.85 10.39+3.07 0.02250000 !
1246.07 6.93+3.71 10.62 +4.90 0.03940000 l
1866.67 6.57 +4.42 13.23+7.36 0.00121000 !
2770.63 6.43+4.65 2.36+154 0.00125000 1
2933.95 5.01 +3.97 1.98+0.99 0.00518000 1
5340.24 2.12+2.45 0.54 +0.75 0.04870000 1
7776.13 0.84 +1.00 0.35+0.52 0.02300000 1
5963.74 0.76 +0.77 0.23+0.35 0.01720000 1
4645.47 0.46 +0.38 0.23+0.23 0.02250000 1

FRAA TR 5 5y B 5, ¥ E3s % A5 1190.5
mLAESE (CEEE N INAS nLEE Zai(SS),
HIIFEAG N O AT IR 2); (6)56 i1 p LUt AT
ft, FARBCT R, A1 L35 (3 mg/mL CHCA,
50%ACN, 2%TFA), =353, & US4
1.2.2 Frigteml 5 2 48 k& RH Autoflex-I1T
MALDI-TOF-MSAX#%, N &AM, KA H
IR 57 5 [1600-18 000. [ Flex Analy-
sis 2.4 AFUWEEE s, ClinproTools 2. 28 /34T
YT, BLFE TG S . SRR AR BT, I
fia HE A A LA R0 5 R T E x ce Lk 2 B,
WA B s EE AT et 2 A B, PAP<0.05 0 22
A G2 X ClinproTools 2.2 T A5 4k
AT ], SR SCRF R S HL(Support Vector Ma-
chine, SVM), 15 RS 5 R . 2 itk
P UE L FEA AT 43 41, LAVEAN 12 WiBER 1112
WA

2 R
2.1 2R EGQME TN IR
Ji B 3249, 1EH 3060 M3 & 150, T

www.wjgnet.com

JFHE600-18 000 P LLR I £ 70425 10, 1R
H TS L. B A o A A g A R R
Z 0] 22 S B o, SRR 2 A AT B
PEZE 7:(P<0.05). Horp e g b ik B2
A, FIE N HIEONEED. Lim/z 654.74, 1 451.48
1 866.67 Dr 3/~ 7 sk UG M4, AEI20] I,
TX3AN i VA 23 ) S B 2 B A A

2.2 b Bika ey i 5 FIH ClinproTools 2.2 3%
FEmRHLUE L@ T ER3ANERREED
(M35 4 654.74, 1 451.48 521 866.67 Dr)2H i
(R BT RY, K15 T 93.75%(30/32) It B A1
90.00%(27/30)[1HE ST, IEHIH 491.94%. 43T
465474, 1 451.48 %1 866.67113/N 5 12 Wi
TEIROCHIZ N A 7351 240.82. 0.74 )%
0.83(/43).

2.3 LRGSR kD A ST B
LS WA K2 WA M8, FRATTRE R 12 A
BRORE 36 UF AL FE AR HEAT XUCE i, 45 R BRI R
% 993.55%(29/31), 5 57 4 90.32%(28/31),
A8 Fa%080.84. Horh, SFIGAIEA] 851 FL 0
(TNM T H#3)i2 W7 1) R B 49 87.50%(7/8).

A R REER 5 A MA
LDI-TOF-MS3 &
BATRE AL
BE G RS et
R, RILT $ A8
BT ELT
LB BEAR, 38 3E
FWiE, FH TS
Wi B2 A 8 )6 R B
R MR, Atk it
R, B RAGAY

HERE

miA2E
TR TRE RS
kA, Ak
I E W E IR
BT RARES.



3024 ISSN 1009-3079 (print) ISSN 2219-2859 (online) TR ELZTE 2012611888 55205 315
[ PAEE T4 1 REESERRERERARMEED
MALDI-TOF-MS:  [ntens. BRig. et ais, Hafki
BOLBAT B FR [au]x10° | BEEE,

CATH R, 5
B O R B 3 ‘
HOR (%) fa 2 v P e e TR j
&, BEREHA T a TN RSN G s e —
BREFIH, K e -
AAAEFEG, ~d?‘ﬁﬂgff e
}iii’g‘]ﬁﬁ?}ﬁ;}&, jf’ 1 L Am 1} 1‘_LJU LLlIIlJ:I.ILT_ﬂ I 1 - Ai X - .
T A A AR A | e —— : :
BT IR & I e L —
Wi, BA Fil R ‘ ‘ ‘ ‘
B EERA 2 000 4 000 6 000 8 000 10 000 m/z
.
A B Cc
100 | 100 |- 20 r
40
30 -
50 “ﬂ\\ 50 + 20 F
—-— AT L
T am “—— i = —_—
— B o
0r 0+ \J/
| | | | -10 C L L
1 2 1 2 1 2

2 [RFELE654.74, 1 451.48 %1 866.67F3BBERERDPRIARI. 1+ (& ; 2 HEEEE AL B, CHAIFRR

654.74, 1 451.48 21 866.67%%53 N E .

A 1.0 C1.0
0.9 0.9
0.8 0.8
0.7 0.7
£0.6 £06
= =
-‘é 0.5 ‘é 0.5
0.4 0.4
0.3 0.3
0.2 . 0.2
0.1 Peak 3: 654.739 Da, AUC = 0.823864 0.1 [|peak 22: 1451.48 Da, AUC = 0.74053 0.1 Peak 29: 1866.67 Da, AUC = 0.833333
00 1 1 1 1 1 00 [ 1 1 1 1 00 1 1 1 1 1
00 02 04 06 0.8 0.0 02 04 06 0.8 0.0 0.2 04 06 0.8
1-Specificity 1-Specificity 1-Specificity

B 3 [REtEN654. 74,1451, 48] 866. 67E3ZBOZMTREEMNZAE TIFRHERLZ. A. B, CHAIFRI/R654.74, 1 451.48

K1 866.674%5 35 M S EHYZIUE TVERHIERDZE.

3 e

BN WSR2 —, gk E &
I R A TR, U AT
R, B AR RIS W ARG T, SHEAAT
AL F90%, BRI L, K B E2 I
At Tt R E O AT R, il T ARERETT
Tl A L DR TR e 1 v 1 2 W 5 ik,
DT b ALY <3 SRS e AR b A 0 T o
132 W7 2 I DA 2 7 90 e PO A 5 35 988 L 1002
bR 77 9% R O 4 A A A A S8 AN [ R

FEAE R NE R S VA v 1 100 A G A
BT HA RN 5 TR sk 261
WFFE AR, L H I PR R 48 2 1 & 5 A
FNEMP AR EW A CEA. CYFRA21-1, SCC-
Ag. CA19-9. CAI125. CAT724%, {EBINIIAR
S S A EA B, AL SRR T
IR LIRS T IR R PR AT S v 1) IR A S
1) LA AR A o) R,

HEmIRE. RER-NZHER, 2T
S 5N R, XA R 2 00 B R

www.wjgnet.com



XER, F. BFHIRD BOERERARBTRERIDARZHT

3025

N, Horh 0 5 T R A R, R 2 AR ]
it E A0 JE i A T A B DR S 40 A il 3
A ] LUR IR 2 A7 AR R I I ds o5 4,
O3 MTIX LT AR AR, AT DA B 3RATT R IR
SEVE R bR S, ki W e K W9 R 1)
Ak, FEZ AT AR AR BV T A

A S L BEOCR)E Wiliams F Wilkins
T19944 5 H, FRINE “— /N sk 2Tk
IR R . R DU R
TR G, WEEAR K43 B 40 i Y 3 2 A2 4k
18 AR RIEKP S BMmRE, LA
MEF T WA EAEH SECR, R 8 i
DiRe, M K 3E— 25 R A dr i 3l B B
FHFNPR & AENLEIS. Har &) 2l Fuombs
EW AR, MALDI-TOF-MS /2 H i 845 11
JRA SR R DEOR, B R B sl
. ER M EA N, GUOKREER AT DUAR Y &
JFCAH 43 1R BR AL PR TS [R) 6] 2 11 SEAT o B 4R
aff, HARFEE, WEsa hpmsEndl
Wt T M TR, HarbUH S
RERZEZE R g FLIE S br B T
%[12—15]'

AR AR R A5 MALDI-TOF-MS
FEARRE 3248 F 459 S R 30491 4t e A B AT
T g AR e BT g, SRR T A
68/~ £ 11 T B AT FI v 22 0, o 21N 8
g HAT B v R W AL B O
L EAREE, AT ClinProt Tool&E T4 4%
FEREAT 50 HT, #0577 Am/zh654.74, 1 451.48.
1 866.67 Dr&3A4N 8 [ U 41 AR, fié 1E fff
MR B R S R N AL, IR ALk
91.94%. Mt L VE 2 AR 2 Wi e, 3.
TR AR 1) 55 Ah— AUREAAE W S IE 4L, BT
(1912 W ABEAROO) 56 1F 41 FE AR AERUE 4548 N kAT 70
2, SERLRIR, AR T LK 3 141 6 B g H 129
1) 1 A 2 4, 3 1480 1E N A 92846 EAT 1E A 43
2, o BB R S B 43 R 93.55%(29/3 1), E
S 0090.32%(28/31), L1845 0.84, HAE
IS W E. AR, ZIZBER T DOk
87.50%(7/8) I W1 - (TNM. T ) 1EMfi2 Wy, it
HHAE L2 W B AR i N . R
I, H T REAR RN, JCHE F R R A
DN, B T R EARZ G — L5 ur
FLIw R N F A

AT, RILT 4 &S s g
B B 5/ 22 K, R SLEAT % e N e 43 it

www. wjgnet.com

AT W e R A BN, (2T
AL R BRI AT 7 0 A A R AR 45
DA, ANWTHR BT B ikt 2 R ik
1755 A Th BEHIAR A FRAT A 5 I F 7 1.

B2, BATRFAWCXBEERSS S-MALDIF i
X B R LS AR B AT TR, RILT —
Y SR A, JFEEL T HAT R R U R
SERERS W BT R LA 22 5 8 1A N B A
KA RIBWIRSRME T HMLR, Frgrmis
WASEAR by 08 1R 2 W Bt T8 A s vk,
X4 S WK AT B L

4  SEXE

1 Jemal A, Bray F, Center MM, Ferlay J, Ward E, For-
man D. Global cancer statistics. CA Cancer | Clin
2011; 61: 69-90

2 BRI, KRB, AR, i, 2O, AV, B
S, R g B HBIX 200 74F fvgg &SR ANSE L2047
HH [ firbRg 2011; 20: 162-169

3 Smith RA, Cokkinides V, Brooks D, Saslow D, Shah
M, Brawley OW. Cancer screening in the United
States, 2011: A review of current American Cancer
Society guidelines and issues in cancer screening.
CA Cancer | Clin 2011; 61: 8-30

4 Bird-Lieberman EL, Fitzgerald RC. Early diagnosis
of oesophageal cancer. Br | Cancer 2009; 101: 1-6

5 Issaq HJ, Xiao Z, Veenstra TD. Serum and plasma
proteomics. Chem Rev 2007; 107: 3601-3620

6 Phizicky E, Bastiaens PI, Zhu H, Snyder M, Fields S.
Protein analysis on a proteomic scale. Nature 2003;
422:208-215

7 Fan NJ, Gao CF, Wang CS, Zhao G, Lv JJ, Wang XL,
Chu GH, Yin ], Li DH, Chen X, Yuan XT, Meng NL.
Identification of the up-regulation of TP-alpha, col-
lagen alpha-1(VI) chain, and S100A9 in esophageal
squamous cell carcinoma by a proteomic method. |
Proteomics 2012; 75: 3977-3986

8 Fan NJ, Gao CF, Wang CS, Lv JJ, Zhao G, Sheng
XH, Wang XL, Li DH, Liu QY, Yin J. Discovery and
verification of gelsolin as a potential biomarker of
colorectal adenocarcinoma in the Chinese popula-
tion: Examining differential protein expression us-
ing an iTRAQ labelling-based proteomics approach.
Can ] Gastroenterol 2012; 26: 41-47

9 Ray S, Reddy PJ, Choudhary S, Raghu D, Srivastava
S. Emerging nanoproteomics approaches for dis-
ease biomarker detection: a current perspective. |
Proteomics 2011; 74: 2660-2681

10  Lehtid J, De Petris L. Lung cancer proteomics, clini-
cal and technological considerations. | Proteomics
2010; 73: 1851-1863

11 McDonnell LA, Corthals GL, Willems SM, van
Remoortere A, van Zeijl R], Deelder AM. Peptide
and protein imaging mass spectrometry in cancer
research. | Proteomics 2010; 73: 1921-1944

12 Sui W, Huang L, Dai Y, Chen J, Yan Q, Huang H.
Proteomic profiling of renal allograft rejection in
serum using magnetic bead-based sample fraction-
ation and MALDI-TOF MS. Clin Exp Med 2010; 10:
259-268

WA R
AR AR
s Jk B T A —
M S



3026

ISSN 1009-3079 (print) ISSN 2219-2859 (online) HFENBHZE 20126511888 552056 315

13 Dai Y, Hu C, Wang L, Huang Y, Zhang L, Xiao X, abuse using magnetic beads and MALDI-TOF/TOF
Tan Y. Serum peptidome patterns of human sys- mass spectrometry. Proteomics Clin Appl 2009; 3:
temic lupus erythematosus based on magnetic bead 821-828
separation and MALDI-TOF mass spectrometry 15  Fan NJ, Gao CF, Zhao G, Wang XL, Liu QY. Serum
analysis. Scand | Rheumatol 2010; 39: 240-246 peptidome patterns of breast cancer based on mag-

14  Sogawa K, Satoh M, Kodera Y, Tomonaga T, Iyo M, netic bead separation and mass spectrometry analy-
Nomura F. A search for novel markers of alcohol sis. Diagn Pathol 2012; 7: 45

it FEZ BB SR

ISSN 1009-3079 (print) ISSN 2219-2859 (online) CN 14-1260/R 20124ERRACIH tH 46 A TH AL 2%
° ?ﬁ»ﬁ ®

(HREAZWR L) BB A&

BFIR 4 7 RUEE R R Je i e 2%, )R 3P 1 3 5 1 S A A A 2% A6 10 B VB RS, AR Tk 4 Rl i 2 5k
R,

1 BEREYE

KA RAEPTAVEE R IO B R, AR (DIRIECE R RS2 8 Q)= 1A L5 A a sl Al %
RIERIOM P QYT A EE W SO AR, Fra e e # 40k, It gizsen
RILFWIFOIER, RIESCTT A5 (PN EIEE e bk, Wik, AR 7 B8P S RAE N 5 D
HIAEE TR, B SO A R A (5)FIH A STk I A5 (6) A N AT 4538 AR LI HERA AR, PRALE
Joit s, WRGE LA AL S AR S, WITT ZERL BT 25 AL IHERE A (7)RE0Rs BRI AR HL 1 it OB ik
IR SHIETE RS

2 REER

RAGLNRAT & 5 A, IO AR EE S b 78 O Y I, 2 2 95 3R 40 SR 3 R AR R L G
WZF WA F A U, AR 20115 dAR SRR FHE - AE B A & SRRV o FROBURE LE A5 55 15 1l A4k}
B [0 B, ) IR B U 1 T R AR AR LR RS, TR IR, A EDRT RO A B

3 KRR

R RESAEFHFZAAELAR, SCTTHAER A5 VEE ATEA AT BOA NS VRS g DL S T & PR
ACUR, ARER R T (AR NIAZREDY XX BO): &k 50, a1 N S FAl S A F A N
PR g Bh, ZUAEAS CHEFEAR AT AL ARG ) e 3 T ), S04 48 RS AR BT AT g ml s S0
1 P ESEARIIFDE R SR LR IR AT 18 RVFZSCTE RS (RSO« (A 2 S P
OO MBI UGB« CPEAYEE SO S E NSO S R RECE.

www.wjgnet.com



