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Abstract

AIM: To evaluate the diagnostic specificity of
differentially expressed serum low molecular
proteins for colorectal cancer by comparative
analysis between the patients with colorectal
cancer and with other malignant tumors.

METHODS: A total of 218 serum samples from
patients with colorectal cancer (1 = 68) and other
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malignant tumors (breast, gastric, esophagus,
liver, lung and kidney, 25 cases each) were col-
lected. Their serum protein fingerprinting was
read by surface-enhanced laser desorption/ion-
ization-time of flight-mass spectrometry (SELDI-
TOF-MS). Biomarker Wizard software was used
to analyze the distinct proteins between colorec-
tal cancer and other malignant tumors and to
create receiver operating characteristic (ROC)
curves. Then Fisher’s discriminant model was
established using the distinct proteins with the
area under the curve (AUC) > 0.8.

RESULTS: Relatively 12 proteins were highly
expressed and 102 proteins were lowly ex-
pressed in the sera of colorectal cancer com-
pared with that of the other malignant tumors.
Of all the 75 proteins with AUC > 0.5 by ROC
analysis, six proteins (AUC > 0.8) were selected
to establish the Fisher’s discriminant model.
The accuracy of distinguishing colorectal cancer
from other malignant tumors was 91.7%, and the
sensitivity and specificity were 88.2% and 93.3%,
respectively.

CONCLUSION: The significantly differentially
expressed serum low molecular proteins have
a high diagnostic specificity for distinguishing
colorectal cancer from other malignant tumors,
which deserves further research.

Key Words: Colorectal carcinoma; Proteomics;
Surface enhanced laser desorption/ionization-time
of flight-mass spectrometry; Mass-to-charge ratio;
Discriminant analysis
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B2506)) dn A ARA 2180y, A R E 3G R HOE
fEeR /o, B - AT B 1) - R kAR MR AR
%, JABiomarker Wizard®3 - oW A gL
H e TR G B e E P WK T ARG
J&, 5 AAE %X F TARSFAE(ROC) % B .
FiEBRROCHZ T @MAAUC)>0.80 %G, &
st Fisher#| 3| A2 A

R SAMBES LT R B, aF
T A 124 & G A & AGA, 102405 & 483K
%35, ROCHMZE R, AT54 & &G AUC>0.5,
A F8911. 8919, 8964, 11726, 14049,
14139 M/Z# & aAUC>0.8. X 6Ar & & &
S FisherP) AIAR AL, S0 4 A W & e SRV E
88.2%, 45 F1£93.3%, A F91.7%.
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45 H ¥ (colorectal carcinoma, CRC)2 @ A
KA 5 AR Mg 2 —. I E, fE
NV R RS i S 2R 7 U
A, CRCII R 2 EFHEH. ImERATA
MLVE & A AR SOEWEFTON T, I HI 2 1 1 5B
AR/ 3 - AT B 8- Ui (surface enhanced
laser desorption/ionization-time of flight-mass
spectrometry, SELDI-TOF-MS)# A, #1377 CRC
IS 5 IR 7 B2 Wi s 2, H A5 e 1
S R U AR S B0 B AT AT R 3 2
T RAB T, WCRCE TLAh A Mg i
F MG e T B R 2E R RIE K FEA.

1 #ER5A

1.1 A CRCS HAb A i 8 255 10035 b A
H2006-06/2007-12 1 [E N FEAR B2 55 1500 B
BEAE B FAR B, WERGHERZ. CRCA
6817, H336M1, 32/, Fikd<40% 1141, 40-60%
324, =608 2561, L Dukes A6, BH28
Bl CHA23%1. DRI, HoAth Sk o 241 L 45

FUIME. B, 'R s, e A
2511, 557841, Zc72451, <402 314, 40-60%
6711, =604 5211, 1FH AXRZH67H, J3354,
L3245, <404 1441, 40-60% 291, =60%
2441, Sy [F] A Rt A R A N BE. DA b = A B
TEVE AR B W oA BTG 2 .
A9 X ok R i I3 P R T ) oAt
LEP RS a7 -2 v <RI SN A CINS W SN
Z i (acetonitrile, ACN). =% L (trifluoro-
acetic, TFA). JFFM(sinapinic acid, SPA). =
J R R S B F e - Bh R 2 P (Tris-HC D)y 3-
IR 2 5-1- N R (CHAPS) J 55 2 3L NRIGE 211
(HEPES)Z: ¥t H 26 ESigma’/A 7. SELDIE
JFS P R G8(PBS 11 -CHY) K LR 1) 43w s flgk
[Hi(immobilized metal affinity capture, IMAC30)
] 12585 Y90 1 56 [ Ciphergen 22 .

1.2 7

1.2.1 S AR Ay R4 35 = 25 I A G ik 1f S
mL Tl TR, Wil N CEA L4 hak4C
VAN 12 b, Hr IS )5, 1000 1/min 2020
min, U EVEWI AL, BRH7100 pL, H-80 CUKFIEL
WA P ORAE. TSR I 1 3 B TR A e R
N, —IREIE100 mL, 43%% T EppendorfE 1,
B50 pL, B T-80 CARME VKA ORAT, VEAERX
S PR LA AL

1.2.2 #m by £ 4 4°CRLAEINLTE, 20 000 gZ0010
min; B20 uLiiF, &1 1.5 mLELEF; 40
uL U9ZEME (9 mol/LJK#E . 2% CHAPS. 50
mmol/L Tris-HCI, pH9.0); 4°C#23%30 min, f# 2
FITARPE; B0 pLAR PR J5 BOAE bh, B IAN120
uL &5 2 e 22 B (5 100 mmol/LI IR . 500
mmol/LEALE, pH7.0); 4°CIRA). ffif)a LFER
LB MR L1401

123 YAMTRAEARLS hFEass: D
FAEALIN100 mmol/LERFRHIS0 pL, =ik 5200
t/mindE %5 min, BIFRGERE; H &8 TR
PesUE BT, BEFLF TN 100 mmol/L R HY
(pH4.0)50 pL, EJH F200 r/minf&i%5 min; 25
FKIPVES UG B R B LI &5 /0 10 22 bl
150 pL, B FI% % 1, SR ES min)5 2k
i, LR, JBEALINIAS0 LA R 4 1) i
HREG, BT R E, 4CHE60 minfq k2
SRR B 150 pLgh & /v 2 v ph k2
R, BRI S min, 551X AT mmol/L HEPES
(PH7.0) PR, BUHL S P, A Ot RIDRE AT
IIAHIFISPA(SPA 1 mg# 15 puL 50% ACN.

www.wjgnet.com



BETE, 5. SEBESEATTIHIMBINER D) T ERECHHER 947
15 pL 1% TFA2{K, £:X0.5 pL. KT )5 LAL mia £ BiE

.
1.2.4 %Rl 5 Kk £ 42 SELDIE M
O 7 ol A A A W RE i B F 2085 R
TN 23 1 ot & I A o 2 1 i R E, R
7£<0.1%. i) % SELDI-TOF-M S0t
SRIEEA1TS5, REE A8, WA B 0 e b
(M/Z)75 il 242000-20 000, W 547 & 20-80. H
Ciphergen ProteinChip 3.2.0%14 H 3l R,
HIBiomarker Wizard 3.2.0%K {450 F Al #5 21
(1) 2 ) JBORE 0 5 SR 1 MY Z 8 s AT 53 A
AP, Biomarker Patterns#k {4 r X 4340
NP 254

SihF A RS R AR
RISPSS13.040 . %0t bl L il
Krge. N2 E LAVERHiE(receiver operating
characteristic, ROC)#i £k X} 2 57 85 [ HEAT VEAT,
I E S AMROCHZ T fif(area under the
curve, AUC). IEEAUC>0.8HIbr &8 A, #or
Fisher #4731 & 4.

2 BR
2.1 R ey e H bR AU TSELDI-
TOF-MSH A KR PR, H5 s i35 2 e

ZE 5, ARIGAEANF L5 H W =458 B n B
R, DOV LA R 1 2 5. 45 R BOR, S
RS 0 1) P[] — A S S PR b P R AT T A
BB R0.3%F10.5%; H W bR v 4k 5 B (1
i) FRIAEE A R ) A2 S 2R 50000 001 A 9% A1 14%..
22 ZAABER R 5 EM LR E FIHBio-
marker Patterns®A% 1S 21 132 A HF)
15t S0 B EAT B 124, L ) P SR 4y
FRPEERICRC A 2 o8 S 1 i N ) i
%599 97.1%(66/68) 93.3%(140/150)
95.5%(64/67), SHEMI#£94.7%.

2.3 CRCALY Hple Tt b i 40 o S Ak F 2 54 %
8 HBiomarker Wizard 445§ o 40 i iy b
(AR 23 ¥ 8 SR 808 B s dEAT %5 L a0y, 3%
RINZE S8 11440 (P<0.05), L ECRC
Hh s RIS B 120, AR RIE A 10274

2.4 23 FQROCH &3 F 0 X 114102 FENH
5153 9 HHIROC - ek T PEAfT, AUC>0.5 HH:95%
AERR T IR>0.51 2 3L A 754, JHLHPAUC>0.8
PL BRI 64, M/Z4 58911, 8919, 8964
11726, 14049, 14 139(%1, E1).
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wEEE  MAN3SE

—————— PE AUC (95%CI)

Wz  EERE HithhhEs

8911 0.648 4577 0.000 0.859 (0.808, 0.909)
8919 1423  7.896 0.000 0.829 (0.773, 0.884)
8964 0.441 2.867 0.000 0.909 (0.870, 0.948)
11726 0717  3.456 0.000 0.849 (0.798, 0.899)
14049  0.225 1.500  0.000 0.853 (0.804, 0.902)
14139  0.173 1.033  0.000 0.804 (0.747, 0.861)

2.5 Fisher#| Al 5 AT A 6922 5 LIAUC>0.8
M I # L I Fisher A & F: CRC =
-1.244-0.01X,+0.054X,+0.005X,+0.062X -
0.002X+0.198X; oA EE: i = -2.16+0.015
X,+0.188X,+0.132X,+0.225X,+0.468X,+0.46 X .
HdX, v X0 Xov Xov Xso X ALK,

8919, 8964. 11726, 14049, 14 139 M/Z
A B SEAT R oy AT IR, KR R
1R AE R 5 1 2 AR N R 24N 4 ) ok A
SKRAA, WIE— A0 ) R BB R, T2 0 ¢ B A
s T W28 A SRS v ) C R C ) B
88.2%(60/68), Fi 5+ 1£93.3%(140/150), kR
91.7%(200/218).
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K. H R IE RY FH 85 22 1 C R CAH I i 988 A
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RIS U2 W ASE R 14 16 B B PRy
ARHTCRC & FH BEATUEM 73 1, bR IR T 4t
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H RT3 T R 1 e 03 2 A R AL 24,
PNE2 SR S EP QIR e N N ()
ST e At 2 e e 87 A N R HEAT I E A
%. Engwegen et al' FHCMI10:t: 5 34T T 7741
CRCHEF 5804 1EH A B M35 8 H 5, A
TEHX 38451 FLAth 22 458 (1) SV e (LG FL I L O
U9 T A0 R A A /N Al g ) B AR 4 B
BN Ay R P C R CIR AU 5 R 57
PE465%-90%. ASHIFFTBATAE 1 3 A (¥ B A
b R R A DL R R (L . &
L L B . BEHME I, JF
DA FE N AR IE W0 B S IR R R 4 SRR 1)

CRC. A g S AE 5 N R HERf 2643 53k
97.1%- 93.3%-. 95.5%. Mk CRCY H
b B bR (0 LTS AR 23 1 2 RIS S, W H
ROC & Hr ik I AUC>0.8/F EE 18911
8919. 8964. 11726 14049. 14139 M/Z, LAt
OFP R [ #  Fisher M AR, Fe & sk BB, @
ST (PRS2 5 55 C R C 5 At 335 17 it 988 1) S0k
88.2%, 5 1£93.3%, HEWIF H91.7%.

H T SEL DI A A B HAT 400 IR 454 40
PE, S50 25 SR DRRE ol ok 5 R0 A B A% AR I AS —
e AR A AR R UEAL, 3 RS IR 4 Bt R
1) B[] A AL AN [RGB 2 8] PP AT
BTG 2, Al S g5 ALK n] {5 R R i
SEUST AT AR S v T A B TS R A R
B, XTRE S A . PRAFI TR) L VRl ) I
B USRI I 36 R LA RS 2 B 1 A
BT HRREAT TG, 57 T SELDIECA A%
HEAGSE 6 AR S AT ] — AN IE N I
T A N R I, A SELDI-TOF-MSHA [ e &
PEHEATVPAN, &5 330, JeA T L et ksl g
EEA R R E v

M, AR E A RS AR T
CRCL LAt A g 55 3 i i P IR 20 7 22
RIKE [, R I8 (g8 S 10 A5 43 Hr s 7
HABGF S0 W Ge ), 450 75 2 K
A R FORIESE. [, XS br 0k 2 SR
AIRETECRCIR AR e il 2] T EZA/EH, X
XL T e RIA R I S e AR AT .

www.wjgnet.com



RiE, & SERBESEMTENBINERD) S EREBR 949
4 2@ biomarkers: lost in translation? Mol Cell Proteomics M@ % ¢4

1 Zhao G, Gao CF, Song GY, Li DH, Wang XL. 2006; 5: 1720-1726

[Identification of colorectal cancer using proteomic ? Powell K. Proteomics delivers on promise of cancer

patterns in serum] Ai Zheng 2004; 23: 614-618 - fgmarll;irs. Nu;ng 2903;‘/9\; 95\(’) d MD. Cl
2 HES Rk AES ELE TAT AR am BL, Qu X, Davis JW, Ward MD, Clements

ER AR Dukes ASEEEGE. WERZEES: MA, Cazares LH, Semmes O], Schellhammer PF,

= 2005; 30: 460-462 Yasui Y, Feng Z, Wright GL Jr. Serum protein
3 WG, AT, MES. TR, A, PHEE. & fingerprinting coupled with a pattern-matching

ElpEDukes B. C. DHIEZMIEIRE H R algorithm distinguishes prostate cancer from

BF3T. rhAESEIA SR 2yt 2006; 23: 1348-1350 benign prostate hyperplasia and healthy men.
4 Parkin DM, Bray F, Ferlay ], Pisani P. Global cancer Cancer Res 2002; 62: 3609-3614

statistics, 2002. CA Cancer ] Clin 2005; 55: 74-108 11 Petricoin EF, Ardekani AM, Hitt BA, Levine FJ,
5 EAE T, FLAE, ZOEEE RO, PEERS Fusaro VA, Steinberg SM, Mills GB, Simone C,

HLO003F B i A R R EEF AL thE g 2007; 16: Fishman DA, Kohn EC, Liotta LA. Use of proteomic

494-507 patterns in serum to identify ovarian cancer. Lancet
6 Engwegen JY, Helgason HH, Cats A, Harris N, 2002; 359: 572-577

Bonfrer JM, Schellens JH, Beijnen JH. Identification 12 Azad NS, Rasool N, Annunziata CM, Minasian L,

of serum proteins discriminating colorectal cancer Whiteley G, Kohn EC. Proteomics in clinical trials

patients and healthy controls using surface-enhanced and practice: present uses and future promise. Mol

laser desorption ionisation-time of flight mass Cell Proteomics 2006; 5: 1819-1829

spectrometry. World ] Gastroenterol 2006; 12:1536-1544 13 Engwegen JY, Gast MC, Schellens JH, Beijnen JH.
7 Chen YD, Zheng S, Yu JK, Hu X. Artificial neural Clinical proteomics: searching for better tumour

networks analysis of surface-enhanced laser markers with SELDI-TOF mass spectrometry.

desorption/ionization mass spectra of serum protein Trends Pharmacol Sci 2006; 27: 251-259

pattern distinguishes colorectal cancer from healthy 14 ~ Poon TC. Opportunities and limitations of SELDI-

population. Clin Cancer Res 2004; 10: 8380-8385 TOF-MS in biomedical research: practical advices.
8 Zolg W. The proteomic search for diagnostic Expert Rev Proteomics 2007; 4: 51-65

i FEZ W4 TAA

ISSN 1009-3079 CN 14-1260/R 20094FRRAN VAt S 4 N yH b A4 &

HRFARNE EALAREL

AHRR ATIERA “WUr-gmit]” (255075, BCASCH I FA BT A0 307 20 5 HE e SR8 E A [RIAT
AR CUR R I SRR S04 T 78 40 IR OB, FFAESC i 51 AR B A5 48 5 RS, SCrpngiiE# k4,
MIFE7E “Pang et al” [WAT EAMVEMAY S & IFESCPAG IR SCIR P iRk, WA XIS R AR A E M.
Uy AR e ISR et al® TNy e ey 5 PCRUFIEBEUEM: a7 SCHR T 5 1F IE SCRUR I, 5 1 SC RS
BB I, AR 5256 75 125 I SCHR(8]. W%[ﬁ%lfﬁk%‘éﬂlU\l&Z}ESClE, PubMed, {1 R 18 30 HE v
T FO SO AT H RN SR IR A ARSI A v, T8 R R 5 0 A B % DA O I
AT A HT SR, ELFE AR T A 2% 3G (http://www.wignet.com/1009-3079/index.jsp)Fl World Journal of
Gastroenterology (http://www.wjgnet.com/1007-9327/index.jsp). ¥iT]: 5, fEH @A), 08, T4, 4,
%, #I-1ET0, PMIDSw 5 5 1548 175, fEE (G H423), 454, &k, X, o, AL, 4, # -1k (4%
Il 5K 2009-03-28)

www. wjgnet.com

AL B R LA
P, T R
f]fﬁk R 5T
HERRTE, 2F
i%ﬂigl W% m
o, BA BT
FARMAE.



