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CHE] a6 Ny 3 5% om #O6 A W f B & AT B 8] BT 3% (SELDI-TOF-MS) $ R & RT? Profiler™ PCR Array Human
Tumor Metastasis(PAHS-028A) itk F- i 2 F 1] JITF 4% B2 B 255 10775 4% S 1k 260 0 OHH O g 328 1R, oA R W o JI 2 6 1) 2 3012 G 42 16
MG, ik MAHSHE TEARSH (WCX2) & SELDI-TOE-MS $ AR I 20 41 K Ji 45 F1 20 151 K 1 i 1 301 P56 3% 8
H LT PR AR &, PCR 3 HM A H AR R & AL AU R A A ik 47 25 S R R i vk, 48 B Fl SELDI-TOF-MS
I 3 ZREAS JBL faf LLAE 2 000~30 000 [AI A 3 774,11 851 1Y 2 MERFHWEA W& 2 5% . WA RT® Profiler™ PCR Array Human
Tumor Metastasis (PAHS-028A )it i 2 A & BUAE K M o I & 4t i 3Rk W & T HF S B 45 1 i SE R . ACTB.APC, CT-
NNAL, ITGB3, NR4A3, MMP10, MMP11, ETV4, CTSL1, RBl, GNRH1, HPSE. CDKN2A, KISSIR, IL8RB, ITGA7,
DENR,RPSA ,CXCR4 ,NME2 ,PNN,SMAD4 ,SRC,SSTR2,SYK ,RORB, TCF20 ,MMP3, MYCL1, TIMP2, TIMP3, TIMP4,
TRPMI; 7E ¥ 4 2K T B & TR A AR A . MMPY,FN1,CST7, CCL7, %4 #  FIf SELDI-TOF-MS K 3 K A 3
AR L 5 Jit 5300 I 5 A% B BIL 1R 0F 5% B 32 W 5 3R T i A3 S 0 3000 A ek
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Screening of serum proteomic patterns and tissue-specific genes for early liver metastasis of colorectal cancer
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[Abstract] Objective To screen for the serum proteomic patterns and related genes in early liver metastasis of colorectal
cancer by surface enhanced laser desorption/ionization time of flight mass spectrometry ( SELDI-TOF-MS) and the RT?
Profiler™ PCR Array Human Tumor Metastasis (PAHS-028A ) chip. so as to provide theoretical evidence for diagnosis of
early liver metastasis of colorectal cancer. Methods The serum proteins of 20 colorectal cancer patients and 20 patients with
early liver metastasis of colorectal cancer were detected by WCX2 chip and SELDI-TOF-MS. PCR gene chips were used to
screen the differentially expressed genes between the primary tumor and the liver metastases. Results SELDI-TOF-MS found
that, when the M/Z values ranged 2 000-30 000, the contents of two proteins (3 774 and 11 851) were significant different in
three samples. PCR gene chip found that the expressions of following genes were significantly higher in the primary colorectal
cancer specimens than in the liver metastatic nodules: ACTB, APC, CTNNA1l, NR4A3, MMP10, CTSL1, RB1, HPSE,
ETV4, GNRH1, CDKN2A, KISSIR, IL8RB, ITGA7, ITGB3, DENR, RPSA, CXCR4, MYCL1, NME2, PNN, SMAD4,
MMP11, SRC, RORB, SSTR2, SYK, TCF20, MMP3, TIMP2, TIMP3, TIMP4, and TRPM1; and the following genes were
significantly higher in the liver metastases than in the primary tumors; MMP9, FN1, CST7, and CCL7. Conclusion SELDI-
TOF-MS and gene chip technique can provide a theoretic basis for the mechanism, diagnosis and treatment of early liver
metastasis of colorectal cancer.
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DRI BF 5 7 300 T % 1) T 00 2 LR R 1 O I e 7%
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W5 S A2 W 53697 S (B A 8
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L1 R 20 01 KR & A G 4b i 7 Fi 20
1911 K g s o B0 B RS AR A Ok B 3R e T E AR BT R
I I R e P S A 8 37, 65 % (32 ~42
) Kl i W AU TF e B 20 V- S AR % 45. 5 % (39~52
), A I 1 X5 R e AL W K W e L 4 52 R T AR
BT ARSI AT AL BRA . BT A 0 ) R 252 R
BT ACST S5 58 BB IT L AR e s B0 W7 b e 20 30 4
R W AR AR O . R 0 I PR 1 B R 2 & L i
MR,

1.2 EZEBAEZRAA
(PBSIIO 2 BT i A BE WIS 31~ SPA 55 BH B 752
(weak cation exchanger, WCX2) B 2§ H i its A . Pro-
teinchip Software 3. 2 1 BioMarker Wizard Software 43
Wrax ) 7 26 | Ciphergen A & 7= dh . LB (ACN)
=% & BB (TFA), JR £ (Urea), Tris-HCI, DTT,
CHAPS,HEPES % i | # l§ [l Sigma 2 #], RT’
Profiler™ PCR Array Human Tumor
(PAHS-028A )it A (Sabiosciences corporation) ,

1.3 SELDI-TOF-MS # AR & 33t #2 & JR 45 4 9 4
2 CRAEBFEZEFHIKI 3 ml, 4°C#HE 30 min J5
Sy B IMLTE , — 80°C PR AF . S50 I IV AF A B UK & b
Al s LA 8 000X g 4°CEI.L> 5 min, HL 10 pl ML . M
A 20 pul U9(9 mol/L Urea, 2% CHAPS) 1Y% i
WL 7E EP A UKV IR % 30 min 2 A, 30 ul It
WAEME S RS I 360 1 WCX2 ik J 28 Wil (50
mmol/L NaAC., pH 4. )R BRF LAE, B WCX2
M IF e A E W i b B 8% . AL A 200 pl
WCX-2 ZZ th il A A 5 min, & 1k, P )5,
BALF A 100 pl AL PRAFAORE ML ERZ G S A 1 h
(400~600 % /min) , #RJ5EALH] 200 pl WCX-2 22
MR VAR S S 5 min) L3 2 KRR
fLmA HEPES(1 mmol/L,pH 4.0) 200 .l P ¥k
w1, W R KT e A AL B SPA

Protein Chip Biology System

Metastasis

(50% CAN+0.5%TFA)0.5 pl 2 K. FE2 TG LAl
Mg ., REBHEFTLL All-in-one(F 7 MREE H) 5
R AT A DG = RAGE, SR PBSIC 298 H JBE
[ A B A ] Protein Chip Software 3. 2 43 #H74K
8 A SRS EE A T 43 0T 3 R A S 8
WE. PO 185, & I R Mk 8. it 1k v
20 000~300 000, & K AHXT 43 F i & 200 000, Y4 A
B 22~82, - ¥ A g O 8 kL IR 104 IR, BUHE
Sy M7 HT X IR 4G BHE E 4T 3 — 4k, S8 )5 ) Biomarker
Wizard 3140 [k M8 &, 900 0 2 10 B e, TR0 SR &
10 Y I FEA TR AE I8 > 5 A ol 2 8 i [
— 2 T TE AN TR REAS TR i i 22 <<0. 1%,

1.4 SELDI-TOF-MS # K g R # 43t % 7 % R
JH Biomarker Wizard K45 %F A [6] 26 AH [6) [ fa7 bk B9 85
H & E#HEfT g . UAF S P<<0. 05, [F —
WA TE PR 2 v )4 M LS B L =2 B TG
A 25,

1.5 RNA#RRA%A 4 50~100 mg KA S
KIpFEa RS IF B AR IMA 1 ml B TRIzol ik
F B SRR AT S0 . AR A BUAS R ot
A0 MR T F Y TRIzol AR 10%, K
HEERE OB, KAS RWEIRA LLUUE R
HE) RNAL A S P9 B 1Y £ A A5 A B 50 R A
1 ml TRIzoBRAFI AR AN 0.5 ml %R EE, RAJE
15~30°CH¥E 10 min, T 4°C12 000 X g &> 10 min,
B2 E3EW A 1 ml TRIzol IR 2138 O RE S P IMA R
D1 ml By 75% SBEEVE RNA L. % )5.4°C
7 500X g0 5 min, KR OBEH W, S AP TR
RNA JLJE 5~10 min, 7£ RNA JLIE A TE RNA
fifg 7K F AR R AT JLIR L8R G 55 ~60°C IR E 10
min %% RNALFKAG 1) RNA W47 T —70°C,
JC RNA fifi i) 7K ¥ 4 53 DNase 174 1k 19 RNA £ §
(RNA<U45 pg) MR FRIE R S 200 pl, SN 700 gl
buffer RLT.FE4MEA) . 1 500 (] JosK 2B B W AR
B T ROIR A) )5 L B 700l A3 B U 0 AR
(RNeasy MinElute Spin Column) , 5% 55 & &% . iR
8 000X g BL> 15 s, BRI S H Ik, R R
rt il A BTN AR SRR <700 pl, AR
FH 2 ml WG, N 500 pl Buffer RPE JkEF,
RIS AR IR 8 000X g B0 15 s, ZRRIEE S
BV KT D R o, A R R 3 — Y 2
ml WA TR I35 T R B0 5 min KIR
LB RWRET, LB FHEE 31 15 ml
WHEA VHL 14 pl TG RNA il 19 7K 8 25 i 14 1 14 i
e RIS T RO ELG 1 min EBE RNA,

1.6 & cDNA % %82 % PCR  THF PCR Ar-
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ray FAORE N 25 RS E] PCR Array Xf b A9
AL, 5 E % T % E PCR Array, fEi%#® PCR 2
JF HIDKE E 45 47 9 PCR Array JUTE VK b, SCitiE &
PCR 7% & 5¢ )5 . % PCR Array B T S} E
PCR {47 PCR ¥,

2 # R

2.1 SELDI-TOF-MS # % XM SELDI-TOF-MS
Fi AR WL AE A AE g EE oA 2 000~20 000 WY i il
WA E T 96 MEAVE 4 MEAKERA ST

Y (P <C0.05), H B ka5l h 3 774, 625,
7 828.496.11 851.58.11 681. 16,

DAE W L =5 R 28 0T 06, 6 A X 43— o2 o 3 1]
2 000~20 000 HAEME] T 96 MEH., Kipkwdl
5 K B R R 4L [, A5 A P<<0. 05, ] — g
E T 4 e i A M GO S8 (8 H B =2 19 AN 2R
FCAHXT 3 F i R 3 774,11 851 (&l 1), a3 AH X}
Sy TR 3 774,11 851 WA A X 20 B K
TS 20 B K g 709 JFF 6 A% 4 J BT 0 4 L 4 S 1
U4 R 90. 00 % (18/20) .85, 00 % (17/20)
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Fig 1 Protein peak chart (A,C) and gel electrophoresis (B,D)

A and B showing that the contents of protein of 3 774 was significantly higher in the primary colorectal cancer group than in the early liver metas-

tases group (taking case 527,450,657 as examples) ; C and D showing that the contents of protein of 11 851 was significantly higher in the early

liver metastases group than in the primary colorectal cancer group (taking case 523, 342, 556 as examples)

2.2 PCRY%:A %R KM PCR.GSH AZMLLT A K
FE KM 988 T kv 3 BH 0 i 1 FF A B 2850 (O B A%
B 272 >1,% 1) APC, CDKN2A, CTNNAL,
CTSL1, CXCR4, DENR, ETV4, GNRHI, KISSIR,
HPSE, ILSRB, ITGA7. ITGB3, RPSA., MMPI0,
MMP11,MMP3,MYCL1,NME2,NR4A3,PNN,RBI,
RORB, SMAD4, SRC, SSTR2., SYK. TCF20, TIMP2,
TIMP3,TIMP4, TRPM1,ACTB, LA T 3 [H 5% % A
FIRUIR & TR Ok (P A R L 0<<2 72 <1, &
2): CCL7.CST7.FN1,.MMP9,

304 8

I Mo S R I8 80 5 DL ) B A% A% 2 K

BT E BRI, 2y 25 %0 my 45 I o A k2
i E AT Ak 5 7% P I e A e 3k 5000 L) I, Bl
1/3 BB E FRALAUR RTS8 1T e 7 i
FAAMAEATIRST P A A 5~10 DAY, B
VURFHE % (9 T 30012 Wt HG o 22, T L Ol TR DD BR 2 3t
AFIEHL, A S PR L FH A R i ) R 30D T 7%
4932 W7 B i 467 vk AL 8 A R Bn i ) DL B 8 A A
UWIARRT AR HOR I CT 45, L35 8 A 2 DY 7
iE ST (9 FR AR L BOHAE K 98 7 0T e 2% 1032 W v
(1 R e e S SRR AN i s TR AR A A A 9 L0032 W
RORALMELLS NG R, BERR SCHR BRI 19 5 5
BEINEE 2 W7 L SR DRSS R 8 1 B A i S e g
W2 Wik E MG RS B i AR ok
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Tab 1 Amplification folds of genes
2 Fold Difference
Symbol Colorectal Liver Colorectal cancer/
cancer nodules Liver nodules
APC 8.5E—04 2.0E—04 4.28
CDKNZA 5.8E—03 2.0E—03 2.86
CTNNA1 1. 0E+00 4.4E—01 2.33
CTSL1 8.5E—04 2.0E—04 4.28
CXCR4 7.0E—02 1.7TE—02 4.10
DENR 6. 1E—01 2.8E—02 21.56
ETV4 8. 5E—04 2.2E—04 3.85
GNRHI1 2.6E—02 8.2E—03 3.17
KISS1R 8.5E—04 2.0E—04 4.28
HPSE 1.4E—02 4. 0E—03 3.58
IL8RB 1.0E—03 2. 0E—04 5.19
ITGA7 8.5E—04 2. 0E—04 4.28
ITGB3 1.3E—02 5. 0E—04 25.06
RPSA 2. 1E+00 6.8E—01 3.13
MMP10 1.6E—01 2.2E—02 7.30
MMP11 6. 0E—01 2.8E—01 2.16
MMP3 1. 2E400 2.2E—01 5.62
MYCL1 8.5E—04 2.0E—04 4.28
NME2 2. 8E+00 1. 1IE+00 2. 44
NR4A3 3.8E—03 1.7E—03 2.23
PNN 5.3E—01 1.5E—01 3.66
RB1 7.9E—02 4.4E—03 17.78
RORB 8. 5E—04 2.0E—04 4.28
SMAD4 1.1IE—01 2.6E—02 4.00
SRC 1.7E—02 3.5E—03 4. 86
SSTR2 8. 5E—04 2. 0E—04 4.28
SYK 8. 1E—03 1.7TE—03 4.73
TCF20 4. 1E—01 1.4E—01 2.96
TIMP2 1.1E—o01 4. 7TE—02 2.36
TIMP3 8. 5E—04 2.0E—04 4.28
TIMP4 8. 5E—04 2.0E—04 4.28
TRPM1 8.5E—04 2. 0E—04 4.28
ACTB 1. 0E+01 1. 3E400 7.82
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Tab 2 Ratio of amplification folds of each gene

—aC
2 Fold Difference
Symbol Colorectal Liver Colorectal cancer/
cancer nodules Liver nodules
CST7 3.6E—03 1.1E—02 0.33
CCL7 8. 5E—04 2. 9E—03 0.29
MMP9 4.8E—02 1.6E—01 0.29
FN1 1. 4E—01 3.6E—01 0.39

H AT Bl 2 7 T K i 98 O G 1 AR S 2 a0 9
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AR 5 7% 21 36 BT 4> A1, R S RS RO A B
90.00% (18/20).85. 00% (17/20), WMABFFTLINH
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