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Abstract

AIM: To screen protein markers for liver metas-
tases of colorectal cancer using surface-enhanced
laser desorption/ionization time-of-flight mass
spectrometry protein chip (SELDI-TOF-MS) in
combination with laser capture microdissection
(LCM) technology.

METHODS: Normal colorectal cells, primary
tumor cells and liver metastatic cells were ob-
tained from 24 colorectal cancer patients with
liver metastases using the LCM technology. Pro-
tein profiling was performed using SELDI-TOF-
MS technology. Differentially expressed proteins
were analyzed using Biomarker Wizard soft-

ware and identified by querying the database.

RESULTS: Fifteen differentially expressed pro-
teins were found between primary tumor cells
and normal colorectal cells, of which 12 were
up-regulated and 3 down-regulated. Nine dif-
ferentially expressed proteins were found be-
tween liver metastatic cells and primary tumor
cells, of which 5 were up-regulated and 4 down-
regulated. Twenty differentially expressed
proteins were identified by querying ExPasy
protein database, including integral membrane
protein 2C, DNA repair protein RAD51 homolog
4, cell cycle checkpoint protein RAD1, human
epididymis protein 4, centromere protein R, and
pleckstrin homology domain family member 3.
Apoptosis regulator Bax-y, S100A11, Raf kinase
inhibitor protein (RKIP) and heat shock protein
27 (HSP-27) displayed most obvious differen-
tial expression among normal colorectal cells,
primary tumor cells and liver metastatic cells
(all P < 0. 01).

CONCLUSION: SELDI-TOF-MS technol-
ogy combined with LCM may allow to screen
highly sensitive and specific protein markers for
colorectal cancer and liver metastases of colorec-
tal cancer.

Key Words: Surface-enhanced laser desorption/
ionization time-of-flight mass spectrometry protein
chip; Laser capture microdissection; Colorectal can-
cer; Liver metastases; Proteomics
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2 FISELDI-TOF-MS# A3t 47 % & &5
#r; & F Biomarker Wizard# 4 541 £ 7% & ;
8 3E &0 R G R R T R T A 6 AR
SR GIATAY HE.

ZER: b3 4m iR 1) W9 SELDUR#E A, ALK
W 95 o B K 5 B K 7 48 18] B AR 15 AN A &
Fa, 124 F3k LA, 3 EGE TR, KAt
AL 5 R AR A EINMRER G, SA
Fik B, 44 F ik TR B AT 4 676.63
Da, 11 740.87 Da, 21 063.59 Da#=22 783.36
Da, %& &% £ 74 x ¥ 2.(P<0.01). i@iT 54
ExPasy’ & B Jfi it 120/~ £ 7% &, (L4& 54
JE%& @2C. DNAK & GRADSIE %44,
4 o B e & 5 F G RADL. AREEZ G4,
2 %% AR, PleckstrinF /B 45 #13% K 3% %,
R3%. L Pmiel A BaxkayLA, &
¥ iS100A11(Protein S100-A11). Rafi# &7
#) & & (RKIP)Fe 4k 522 @ 27(HSP-27) 4 IE
TR RAIEBENT SR m P 2 E
PR A, I H £ M R A 2(P<0.01).

£Zif: SELDIZ G RS A FEASLCMEARA T
AE I ik ARG B L ISR GG R AR E
E G, ifik e 2 & G TR KX R A L AT
A AR A AT EY.

%4#7: SELDI-TOF-MS; kB My, X
fhiE; I, BERAE%
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L1 A 2401 K br Ak H 1-2010-03/123
FRPERER A5 — M8 Be Bt W SRR R D) B bs
A, P A B R B 8 B AR S5 R AR T
¥, HARATIHAST. 51561, L9, F6%39-72
%, FI4159% . FABRAH T J5 BOFT i K iz 41
LGN AR H HEMI A 2, 4 Cokis
IKPBE3-5IK, PG 73 F1E1.0 emX 1.0 cm
KA, o3& THR&ETE 1.8 mLIAAFE B IA
TR, -80 CUKFAIRAF 2 HI. BEARAR L P45
#1730 miny. £ LIENRE L6 R (HEPES) JR
#(Urea)s 3-3 LJiE-1-INFER(CHAPS). F1JF
TIR(SPA)IE H K E Sigmans 7], VKD A HL
(Leica, Germany); WOGH IR LMD R SE(Arc-
turus, USA); Protein Chip Biology System(PBS
H-C) i A 55 BH 3 5~ A2 #e sk S 7 (CMI1 0
[1.8> F, Ciphergen Biosystems, USA), Biomarker
Wizard# {£(Ciphergen, USA).

1.2 7%

1.2.1 LCMKE R 8 2m fitn: H5 (A7 1E-80 C 4 AT
FARAT 6 wmE VKR D) MHEG . K
FILCMELAR GO IR h 7 000), £EAIE LT R T
BN M A . e 3 R DX Sk e S 40 i R
TE R AR U5 2R D)0, TR AN R
AR e A M B 1

1.2.2 BB G RBBA LA BN SR (9
mol/L Urea, 2%CHAPS, 1%DTT)30 uLyK_I-Zfi#
30-60 min, & 7¥E¥%20 min; 10 000 r/min. 4 ‘C
20030 min. K CINAEALFEFIC M0 Fr A
Bioprocessor!, FEALIIA200 pL&E & 28 i, =
EIRG VRS2, BRS min, LT BALIMAKES,
TRAWI100 uL, P BEE 1 h, FLZFES, VLM
22 (100 mmol/L, NaAc, pH4.0)200 pL % 3k
WL 2R, XS min, JA T FFHHPLC H,0%E
LR, SRR BRSBTS, B AUIN2IK
SPA 0.5 pL, Bgi+ )5 EALINL.

123 BZErit ok am&BER L H
All-in-one FrHEHT TR IF BTG 28 42 11 ot
P2 < 0.1%. JRIEEHE /G LL Proteinchip Software
3.0 FAFRIE , AU B 1ol ok B
I H Biomarker Wizard A0 5%k 25 4 A
T, TR TR L 2 500-25 000 JF i L (m/z)
Yo AT 2 AR M Lk U8, WIan e d JE A
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1 LCMIRERERVZBIR( x 200). A—C: LCMARBUEH RGN, D-F: LCMAREURIZREE & A, G-1: LCMARECR
L7k e el laA

5, U SR A 2; 3 B4R m/z 75 2 500 LA
T RABWELL AN T 4 IR 0 L SRR I E s N
ZUCI-ProteinChip Data Analyze System 3 {f45
K S REA 225 <0.5% 1SS ; Wilconxon Fk
VRS, 56 77 ¥ i 126 % 21 1A) 58 22 e A7 G it 22 i X
(1) 25 1 s (P<0.01). X 22 57 8 1 iU AT ExPasy
B AEE FEH &R (http://www.expasy.org), k5
AT 53 v B R A AR I B BT, KR IN 4 5
T K ATLL £0.1%, PL{E 9.0£5.0.

2 R

2.1 LCMK B B 64 2 o, {EBOERAAT T, M4
St BLAE T A P IO A B RO N ST, WO R
T RS 40 W — ). D) 1 40 B iR N M
IR,

2.2 iS4 R Ciphergen proteinChip 3.1%K
A 43 o 0k 3 2E A 00 ot o VR R AT 4 A, Ok
Pk 25 5 8 (R (P<0.01). K UK i 5 %
L IER KR A A M e &S E, H12

ANTE R Wi 5 R kk b R IE R, 3ANTE K
JEUR AL T RIS TN, K RS A 5 R R A
PHAL I AEAEO b i B 1, L SANTE Kl I
MR RIE B, 4aNTE R AL R
IE R E2). b s th(m/z) 514 676.63 Da.
11 740.87 Da. 21 063.59 DaHI22 783.36 Dalf]4
Fh A 0 22 Sk B WH B (P<0.01). Jii4i7 L (m/z)
11 740. 87 Dalf) & U AE3 4 T (1 R AL 1
WL 3.

23 EFRORIAEE R ER WM XL
ExPasy#s (A5 FEALR I H20 N E R E ), —
S A EUR R —MEIE SR, WD A E R
RE RNy FiaEbr&EAcRL 2), K
fib 22 4% 3% &5 SR H ARG LA ZUR R . AR 2= T
Re, LA AN B A2 Ik, ik BIRIA
ISANEA, Rix PGS EA, ZREAT
O 1 1E Ko B 14125 2 10 9L b
WA, fib A2 #4 I E 2C(Integral mem-
brane protein 2C). DNABE HEHRADS1[F &

www.wjgnet.com



ROKIE, 5. SELDI-TOF-MSEXSLCMEATHILA it ieie SHIZ TG &S 299

6000 8000 820674+ H 10000 12000 B4 #H A E
10 4 820674+ A5 5 A SELDI
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3 FEtbim/2) 91 740.87 DaVEBIRFEIEE ARG RAM RAFEBDPEIRIA. A: Fifalb11 740. 87 Daf {34

R B, B: %8 73 ARSI K.

Y)4(DNA repair protein RAD51 homolog 4). 41 3 1118

it A 7 55 8 FIRAD1(Cell cycle checkpoint  SELDI-TOF-M S5 A & 354 S 91 D 1 —Fh 8 [
protein RAD1). AF{52 (H4(Human epididy- 4124 A, HAG MM, B, RS, X
mis protein 4, HE4). ##kifk[IR(Centromere 7 A 1of /27 30 5K H 2R (1 R A e, 5
protein R). Pleckstrin[FlJH 45 M F R 0L $k b Rfe BE N 2 M7 AR I 22 S 1, M 3k
3(Pleckstrin homology-like domain family A F {4l 4 i & A= 9 AL (0 045 1+, A BIF 53 i oeg
member 3). 20/ R E AR AMEIA T Bax  bREWS IR R R KRR T RIFERT A,

& 1y IE 8 (Apoptosis regulator Bax-y)s UK H AT V2 B T4 FHRIHORE I

S100A11(Protein S100-A11). RafyiliiiHlE Engwegen?s"N FISELDI# A H % T 40
(RKIPYFI#R e 8 FI27(HSP-27)FEIEH Kl 4445 i % 5 4944 1F 3 0 B s 28 141 5
JEUJZ b K T3 B b g A b 38 B s Sk Rk, i, SRR SN 22 BRI R 1 Ward ST

I 25 MR W 2.(P<0.01, 383). BRI 25 BRCAR Sl 2R 1 5 K5 C3a.
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AR KM
I B BT R4S 0
TG, A A
e B 04 BF R
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GRS R
A

ESEBR(Da) Swiss-Prot {13 FHHL HDF=(Da)

BERER

2735.04 QINQX7 6.74 2735 Integral membrane protein 2C precursor

4628.76 000453-7 9.49 4629 Leukocyte—specific transcript 1 protein (Isoform7)

4676.63 Q07812-3 11.22 4678 Apoptosis regulator Bax (Isoform Gamma)

5386.36 075771-2 6.52 5387 DNA repair protein RAD51Thomolog 4 (Isoform2)

6439.23 Q53870 9.69 6437 Leucine zipper protein 6

6636.59 014548 9.77 6636 Cytochrome C oxidase subunit 7A-related protein precursor

7779.19 P78563-5 10.40 7778 Double-stranded RNA-specificeditase (Isoform 5)
Q06643-2 11.71 7780 Tumor necrosis factor C (Isoform 2)

8206.74 043521-15 525 8202 Bcl-2-like protein 11 (Isoform Bim-beta6 )
Q14508-4 4.24 8214 Human Epididymis Protein 4 (Isoform 4)

9503.81 P35222-2 4.88 9501 Catenin beta—1 (Isoform 2)

10268.06 095777 4.34 10266 N-alpha-acetyltransferase 38
P02775 8.94 10271 Platelet basic protein precursor

11740.87 P31949 6.55 11741 Protein S100-A11

12612.62 Q04609-3 8.60 12603 Glutamate carboxypeptidase 2 (Isoform 3)
Q13352-3 7.83 12624 Centromere protein R (Isoform 3)

13244. 73 P06702 5.71 13246 Protein S100-A9

21063. 59 P30086 7.43 21057 Raf kinase inhibitor protein(RKIP)

22783. 36 P40198-3 5.97 22783 Heat shock protein 27(HSP-27)

SEBR(Da) Swiss-Prot ({18 ZHHES HFE(Da) EORBIR

4676.63 Q07812-3 11.22 4678 Apoptosis regulator Bax (Isoform Gamma)

5914.77 P05067 7.01 5911 Gamma-secretase C—terminal fragment 50

6027.30 Q13794 10.31 6030 PMA-induced protein 1
P02776 10.03 6033 Platelet factor 4 precursor

7573.24 060671-3 6.00 7576 Cell cycle checkpoint protein RAD1 (Isoform 3)
P53634 4.76 7578 Dipeptidyl peptidase 1 light chain

9296.24 P02775 7.85 9292 Connective tissue—activating peptide Il|
Q9NQW1 6.55 9294 SEC31-related protein B (Isoform 3)

11740.87 P31949 6.55 11741 Protein S100-A11

13881.46 Q9Y5J5 9.72 13891 Pleckstrin homology-like domain family A member 3

21063.59 P30086 7.43 21057 Raf kinase inhibitor protein(RKIP)

22783.36 P40198-3 5.97 22783 Heat shock protein 27(HSP-27)

o l-PUJB AR IR AN R B 1, T4 E e RAT
Wi . HRrEsT LA is bR &80 3, i H
SELDIEARGEAT K g S ST # 4 2R 25 S o
AT L. ARWFFN HSELDI-TOF-M S &
LCMH AT K ML A 72 i A,
Eb A 340 40 B 1l IS EL D T I, & BRI i
KL IEH KW AL AAE 1SN PR, 12
ANRIE LW, 3ANRIE W, K Egits
JEUR KL AL I AAAEO M bR s B 1, SANERIA 1,
ANFIE T, b iifr L4676.63 Da. 11740.87
Da. 21063.59 Dafl122783.36 Datk |12 S %

W] 5L(P<0. 01), JF HAEIER K. i Aokt S H4%
R kb an o rp 5 2 SR IA . W A ExPasy
WA I AT IR, W18 808 5 1 iU BT Y
(AR 143 S 2 40 M R T T Bax B [y IE 2
H I S100A11. RKIPAIHSP-27, & ()i
ST100A1TFIHSP-2751k i, 148 M T 4y
Bax it (Hy WA FIRKIPE (4 KI5 R ifA.

AN TR T Bax i (& Bcl-2 5K K K R
2, PIERIE KT I PR TR B A G
Bax¥ 5, /S4B T=; Bel-248 5, #0540 A A
T2 Bel-2/Baxe: P o) 4 f i T4 il 7k FH 5w 55
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HFE(Da) PE SV EERBIR IhEE

2735.04' 0.002547 i BERED2CHIA VBB MR, HDHIAPPBYAD L
4628.76° 0.004613 | BARFERMERIEENAT BT RERN

4676.63° 0.006648 I BRECETIBaxE By NRERIHRIRSE T

5386.36' 0.009294 1 DNABEEBRADS 1@ FA)4IHI2 WRDNANERSABE

5914.77" 0.001434 T y-DMC-imH E&50 MRREZA, BRIFE

6027.30' 0.000824 T IIRES4ENR HFEIMEANRAHIRIZE, BivR s
6439.23 0.005498 T ==BREESe el

6636.59 0.004415 T DRBRCANEIETAMBRESHIR 1B MRNEASRES

7573.24" 0.000525 | AN ERESRAD IS EDNABEPRIFSEZIER
7779.19° 0.000126 T B RS -CirEL2 RNEBNE THReH DiEigia
8206.747 0.000182 T ANEES4TR FRETRRE REE

9296.24' 0.009294 T EEEELEERNIN R BER AU YIBIEARD D)
9503.817 0.001613 T BEAEB-IER BABWNSSRMER, BiEiRzom
10268.06° 0.000545 T VRIS SANAR RIZIDNABYERR, BLLDH, fEiEMR
11740.87° 0.000041 T ZEBFS100A11 Ca 55, I5SES, midiEnik
12612.627 0.000419 T BLRIESRIAS 3R, BIRERE AR B HDHIF
13244737 0.000434 T ZEBS100A9 Ca58, ESES

13881.46' 0.003230 | Pleckstrin@)RESIER AN R3 POEBINHIER, HIAY/AKTESES
21063.59° 0.000062 | RafEBEIIHIZS VETBERKAINF-«BIESESMARBT
22783.36° 0.000263 T AMRKREB27 S5ShPE #HMBES
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TRIPUIR A A W, Lee SR IRKIPLE
JFF i o A 2R 08 B AR T A0 I ) IE AL,
IR K IP IR 23 AT BLsl 2D JH-Jet 40 B 1) 386 3 A G
B, ML &5 SR 0L T B e i e, H i,
RIS BT RKIP () RIA 1 IE #4141
TR AL R, AR R AL R R R A T
BoAl, RKIPIMRRILEE R MR B . 1=
ZeVEsi, WG 2, WOA I RKIPE R i % ]
FEIA.

S100A11J&E F4> T #10-14 kDalfJS100%
KGN 2 —. Torres "™ R ILAE B A8 b
SENL T A A%, T AR P e AT A T R
ST00A 112K [ 7% e ik Ji v (¥ B4R FH ARG
ARG, (B RRPA RS B, LR
o iR MR, aviivE. M. B
Jeet (K0 R 2B R AR OGN WF 9 R I, S100A115 T
B LR (0 A R AR G, JL o B R IA REAE 4 I
TR VORI T, R BT
YEFIP. Shankar% P UHF 7 & LS 100A 11K A P
18158 N R O DS R DN d oy LR e SRS
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chidaE ™R BLS100A 11 ) 2% 35 7 B A 1) . 391
Hom B LT, B R R AE S S N
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FEAR KPR T e 5 R e (B S B AL,
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CToEaR: Xt
AAFR K ALCM
#2SELDI-TOF-MS
A Ih i R W&
B A A AR &
EH. ZkMAH
TR REL, A2
R —FIE,

AW, AT B A HE RN TR
W TR L P4 5 155 K AL 2 2 TR 1
ZE RIS E A, I A H 7200 EREH,
RKE2H T2 H5MBNAEY ISR, R4
WG, Btk T AR EATE. A
M B AEThfe. Horh DL B4R (AR IR K
JiR R B T A B Ak A0 M SR OA 72 e M I W B
PRI RE 5 O W e 1 R AR R MR A OR,
{02 AARAE FIALR M ANGE 2, A A AT e 4 i
JAT A Bax & AMRKIPE AFIE N &L EH
JFiS100A 11 HTHSP-273%3% 13, i 40 fu i 1= JF:
A58 240 1 1) 285 B VE FH 95, AT AR 8 K M s 40 i
(RSG5 S
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