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Gene markers for early detection of colorectal cancer
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[ABSTRACT] It has been indicated that the oncogene and anti-oncogene are closely related to the development and progression
of cancer. With the development of molecular biology, detection of oncogene and anti-oncogene has become an important
approach for clinical warning and diagnosing of cancer. Since the establishment of the molecular model of colon cancer by Fearon

and Vogelstein in 1990, the genetics of colorectal cancer has gained major advances in early diagnosis. Early detection of related

gene mutations is helpful for the early warning of colorectal cancer,especially for palients with hereditary cancer(the detection

rate is fairly high). This review summarizes the progression of study on biomarkers of colorectal cancer.
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HHEBHEELE R EERESAW LI, HEMSH
I Je 9 2R B T g, BEoR S R Bon 45 G 1 T
J5 5 B I 5 0 O Connell 250 738 1991~1999 4E3A
ST 20~40 ZIVHEFEHE T 0V IBEE, = 5 4
TERHIN 87.9%.75.4%.51. 3%, 8.0%, 60~80 % &
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2 INEALEE 2(cyclooxygenase-2, COX-2)E

COX-2 RN FH 1 S EMAK 1925.2~25.3, K4 8.3
kb, HAM @RI & T4 S COX-1 ML, & 10 Mo T,
H mRNA #5272 90 4.5 kb, 45— A& 604 PR IR Y
FSHK. COX & AT g) iR £ 1 BRHEfl . 2 5 & AE I, i
FERETUSEEM L EEMRENG A KR, RIEHE
B B 85U S HA IR R E KT COX-2 3K
Y3 B 3k L R 7R 70, U MR KM 25 B i B % .92. 0%
T L 25 % B8 R 3 NI 100 % B4 T 5% B 18 35 v 39 0T DRG0 )
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PR /I L IR A IR N R B O I A L A L IR R U B S R By
BRI R 1 52 R A R A e

3 K-ras &

K-ras B2 —F RO SL B, 07 T YL B4k 12p12.1 1. 5
TR T 1 188 ~ 189 A~ & 3k M 4 ). AH XF 4> F Jii & 24
21 000, K-ras & X 7 38 0% B 5 3O & AL O A 2 RO
AT DA 2 TR B, B A B 2 AE , BR N FE Y GTP i
PET R BT LRSS GTP & GDP 454 9 36 A%, JEH
KA K ATE 12,13 1 61 BT, DL 12 i F R W,
AELL 50 %6 1Y 25 B B H 3 B Koras 192 Fak =2 &
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T 17 SRR S ER T BREN BX &S 0 R
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colorectal carcinoma gene, DCC) # il /% {iE B 13 T iX 4~ X 5
1 DCC 1Y 2 B8 7 571 5 i 28 200 Jifd 3% 11 32 A& (NCAMD) K2 HoAth
AH DG 14 240 e 2 T B A 1 B R IR L X 8RR DCC D RE I &
J& T B S SO I 2 kL R0 B 6 0 T R DT B R A 1Y

HAHe S, DCC M p53 — k. R EE P E], Br i
DL 1R 2 R AL A AR RS

6 %At {& & & & (mismatch repair gene, MMR gene)

MMR SEHFE AR P A Y THEREHE . Y R A4 E
PEER S I A0 M R T B R M5 ARG 0, R AT B0 N & R
T BE T B L 0 500 2 45 B 1 98 B TR 0 2K 0 L I & R UM 19 K
Ao BTV R B FE AL PR AR B PR M 25 B 9 ( heredi-
tary nonpolyposis colorectal cancer, HNPCC) Fli 43 F it %
T 45 M 9 BRI & M 45 B 9 ( sporadic colorectal cancer,
SRC) % A i 3% % B MMR 2 ]9 28 78, WA 1 18 fieh 97
MR SR AL s iR s AR kAT, HATHFE R, 20 H 6 1
MMR % 5 HNPCC & 4 F %, 2 #% hMSH2, hMLH1,
hPSM1 ,hPSM2 hMSH6 Fil h(MSH3, 73X 6 A>3 #, hM-
SH2 1 hMLH1 %8 28 45 5 B 46 #] 28 25 19 90 %6 LA 117,
Ui P~ 2 R ZE HNPCC & Al =8,

hMSH2 (human mut S homolog 2) & 55—~k 43 & 2 iy
ARG ESE, Z R S5 Mut S FE. 7T
2p21~22, HIEH DNA K4 79 kb(N R 7). &K
¢cDNA i 3 111 bp . &AHK 2 727 bp B9 IF B S HE 28 , 1 1%
J& G A —Fh E 909 A~ 2k R AL Y A 1 % ; hMSH2 2 A 7E
G E S Rl A IR R G B TRE B RE G A5
AR A AL AT G AR 28 A8 3R B s hMSH2 7 HNPCC
TR MR IR 2 60 967, REAS i o AR B9 (9 e AL A R

hMLH1 (human mut L homolog 1) J&—4~45 HNPCC %
WA RIS TS R S, RN A EL B E 2 mut LAY [H
BY, 5 K% 30% 1 HNPCC A %D, Z W& M F
3p21, hMLH1 # cDNA 2K 2 484 bp. RIS K E K 2 268 bp
FIJFEMESE . hMLHL & (A 756 2 FE R ok S 4 0, B %
5 hMLH3,hPMS2 & hPMS1 #E H 41 % B A R 5 ) g 15
PRI AR WA N B — A T ERE.
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LW 9 R A o R v i TR SO A7 AE DU M 3 A DA PR T
XF 6 B BUEARAL T AT AT, BET. E SR A T
AW TS A AL T I B B, K B IR A A H—,
S5 H e e Z R S P 0 SR IR, RO S B g AH OG0 5 IR A A
PR RE R AR I R A7 AE S, T R 78 T AL B iR P, dn APC
M p537E 60% HIm MR E T AR K T4 H
¥ g R BRI 100 T vk 22 Sy H A 2 g (0 FOR) T 20 R AR
) PCR R I, A A 35 Ay 16 4G 21 40, o 10020 A I v 77 A8 A A Sk
5 PR ME R 1 L

VL b ¥ S 45 1 e B0 10 A I A AR RS L R Atk 4 T
o PR 25 G I B 2 T 5 L I R 018 R S R s e ol v
RV (e ARG ) 2 5 30 LK LA 0 L T o L SO A T 17 R B Y



o8 . 2

W8, 5. 2 L o B ST DO ) i PR 2

+ 905 -

Jita

[Z % X #]

[1]

[2]

[3]

[4]

[5]

[6]

[7]

[8]

[9]

[10]

[11]

[12]

O’ Connell J B, Maggard M A, Liu J H, et al. Are survival
rates different for young and older patients with rectal cancer
[J1? Dis Colon Rectum, 2004,47:2064-2069.

Frattini M, Balestra D, Suardi S,et al. Different genetic fea-
tures associated with colon and rectal carcinogenesis[ J]. Clin
Cancer Res, 2004,10.:4015-4021.

Grady W M. Epigenetic events in the colorectum and in colon
cancer[ J]. Biochem Soc Trans, 2005,33(Pt 4) :684-688.
Wang X L, Yuan Y, Zhang S Z, et al. Clinical and genetic
characteristics of Chinese hereditary nonpolyposis colorectal
cancer families[ J]. World ] Gastroenterol, 2006, 12: 4074~
4077.

Thorstensen L, Lind G E, Lovig T, et al. Genetic and epige-
netic changes of components affecting the WNT pathway in
colorectal carcinomas stratified by microsatellite instability[ ] ].
Neoplasia, 2005,7:99-108.

Johnson V, Lipton L. R, Cummings C, et al. Analysis of so-
matic molecular changes, clinicopathological features, family
history, and germline mutations in colorectal cancer families:
evidence for efficient diagnosis of HNPCC and for the existence
of distinct groups of non-HNPCC families[J]. J Med Genet,
2005,42:756-762.

Dihlmann S, Gebert J, Siermann A, et al. Dominant negative
effect of the APC'% mutation: a possible explanation for gen-
otype-phenotype correlations in familial adenomatous polyposis
[J]. Cancer Res, 1999, 59.:1857-1860.

Noguera Aguilar J] F, Amengual Antich I, Plaza Martinez A,
et al. Cyclooxygenase-2 inhibition in colon experimental carci-
nogenesis[ J]. Rev Esp Enferm Dig(Madrid), 2005, 97:637-
647.

Huang R H, Chai J, Tarnawski A S. Identification of specific
genes and pathways involved in NSAIDs-induced apoptosis of
human colon cancer cells[]J]. World ] Gastroenterol,2006,12;
6446-6452.

Sano H, Kawahito Y, Wilder R L, et al. Expression of cy-
clooxygenase-1 and -2 in human colorectal cancer[J]. Cancer
Res, 1995,55:3785-3789.

Soumaoro L T, Uetake H, Higuchi T,et al. Cyclooxygenase-2
expression :a significant prognostic indicator for patients with
colorectal cancer[J]. Clin Cancer Res, 2004, 10:8465-8471.
Sansom O J, Meniel V, Wilkins J A, et al. Loss of Apc allows

phenotypic manifestation of the transforming properties of an

[13]

[14]

[15]

[16]

(171

[18]

(191

[20]

[21]

[22]

[23]

[KFmBH] 2007-01-30

endogenous K-ras oncogene in wivo [ J]. Proc Natl Acad Sci
USA ,2006,103:14122-14127.

Pollock C B, Shirasawa S, Sasazuki T, et al. Oncogenic K-
RAS is required to maintain changes in cytoskeletal organiza-
tion, adhesion, and motility in colon cancer cells[J]. Cancer
Res,2005,65:1244-1250.

Khan Z A J, Jonas S K, Le-Marer N,et al. P53 mutations in
primary and metastatic tumors and circulating tumor cells from
colorectal carcinoma patients[ J]. Clin Cancer Res, 2000, 6
3499-3504.

Kleivi K, Lind G E, Diep C B, et al. Gene expression profiles
of primary colorectal carcinomas, liver metastases, and carci-
nomatoses[ J ]. Mol Cancer,2007,6;2-17.

Fazeli A, Steen R G. Dickinson S L. et al. Effects of p53 mu-
tations on apoptosis in mouse intestinal and human colonic ade-
nomas[ J]. Proc Natl Acad Sci USA,1997,94:10199-10204.
Akkiprik M, Ataizi-Celikel C. Dusunceli F,et al. Clinical sig-
nificance of p53, K-ras and DCC gene alterations in the stage
T-1 colorectal cancers[J]. ] Gastrointestin Liver Dis, 2007,
16.11-17.

Eschrich S, Yang I, Bloom G, et al. Molecular staging for sur-
vival prediction of colorectal cancer patients[J]. J Clin Oncol,
2005,23:3526-3535.

Fearon E R, Jones P A. Progressing toward a molecular de-
scription of colorectal cancer development [ J]. FASEB J,
1992,6.2783-2790.

Spaepen M, Vankeirsbilck B, Van Opstal S, et al. Germline
mutations of the hMLH1 and hMSH2 mismatch repair genes in
Belgian hereditary nonpolyposis colon cancer (HNPCC) pa-
tients[ J]. Fam Cancer, 2006:179-189.

Chialina S G, Fornes C, Landi C, et al. Microsatellite instabil-
ity analysis in hereditary non-polyposis colon cancer using the
Bethesda consensus panel of microsatellite markers in the ab-
sence of proband normal tissue[ J]. BMC Med Genet, 2006,7;
5.

Mehigan B J, Ashman J N,Baker R P,et al. Mismatch repair,
p53 and chromosomal aberrations in primary colorectal carcino-
mas[J]. Acta Oncol, 2006,45; 61-66.

Yamazaki K, Tajima Y, Makino R, et al. Tumor differentia-
tion phenotype in gastric differentiated-type tumors and its re-
lation to tumor invasion and genetic alterations[ J]. World ]
Gastroenterol, 2006,12:3803-3809.

[(EEBH] 2007-04-25

[Ax#mig] # X



