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Abstract

AIM: To primarily screen and identify metastasis-associ-
ated genes of colorectal carcinoma and to illustrate the
molecular mechanisms of metastasis.

METHODS: Suppression subtractive hybridization was per-
formed between a pair of high metastatic cell line SW620
and low metastatic cell line SW480 of human colorectal
carcinoma, which originated from the same parent. Two
subtracted cDNA libraries for metastasis accelerating genes
or metastasis suppressor genes of human colorectal car-
cinoma had been then constructed. About 200 bacterial
PCR fragments were picked out randomly to obtain the
differentially expressed cDNA fragments by differential
screening (DS) method. After that, expression of partial
differentially expressed cDNA fragments was validated by
Northern blot. Then the differentially expressed cDNA frag-
ments were sequenced. Finally BLAST searching and lit-
erature review were done to analyze their characters and
illustrate the possible mechanisms in the process of me-
tastasis of colorectal carcinoma.

RESULTS: After Differential screening of about 200 bacte-
rial PCR fragments, totally 29 differentially expressed cDNA
fragments were obtained. Northern blot was then per-
formed to validate the expression of 4 cDNA fragments.

The results were consistent with DS findings. 29 differen-
tially expressed cDNA fragments were then sequenced and
Blast analysis showed that 25 differentially expressed gene
fragments were obtained. There were 10 known genes,
among which 5 genes were differentially expressed in high
metastatic cell lines SW620 and thus may accelerate
metastasis, including heat shock protein10, cytochrome C
oxidasell, mitotic control protein dis3 homolog, skeletal
muscle actin alphal and serum amyloid A. In addition,
another 5 genes were differentially expressed in SW480
cell lines and may have the potential to suppress
metastasis, which included egl nine homolog 2, eukary-
otic translation initiation factor 4A, similar to cytochrome
C oxidase IlI, glutathione S transferase mu 3 and mito-
chondrion DNA. These 10 known genes are mainly related
with cell growth and differentiation, metabolism and
synthesis, transcription, apoptosis, signal transduction and
so on. Except DIS3 and SAA, other genes were first re-
ported on their relationship with metastasis of colorectal
carcinoma in the studies. In addition, 15 unknown genes
were screened in this study. After BLAST analysis with
human genome sequences, 6 unknown genes were found
to be located on chromosome 5, including 4 candidate
metastasis accerating genes and 2 metastasis suppressor
genes of colorectal carcinoma. Those 15 unknown genes
have been collected by the GeneBank dbEST database with
the accession number of CD485499-CD485513 respectively.

CONCLUSION: Differential screening method is the efficient
way to screen the expressive cDNA library. Changes in
cell growth and differentiation, transcription, apoptosis and
signal transduction may play an important role in metastasis
of colorectal carcinoma. Chromosome 5 might exist many
new genes locations related with metastasis of colorectal
carcinoma.
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LB 24 200 MR PCR FBe2tid DS ik, A5 20
A HIFZERFIL cDNA KB, F[H Northern blot %} H-H 4
T cDNA F BIRISIE O TIIE, 455R5 DS fiit—a
SRIERF 20 22 cDNA B Bt il Al [l JEPE T, 1521
25N EFFGRFA, 10 AR, Hd s N EEES
MMk SW620 2R RIK, WREA R AEN,
AFEPPR TR 10(heat shock protein10, HSP10). ZHliE(G,
FELAEF T (cytochrome C oxidasell, COXID). #2433
VEEH dis3 AJ8)EY(mitotic control protein dis3 homolog,
DIS3). ‘B E&IL a1- P13h7%E A (skeletal muscle actin alphal ,
ACTAD K IMIFFEEAEE H A(serum amyloid A, SAA); 73
Ab S ANFER)FEIA L FAE SWASO AL LAk, HATE
TEREETLIIHIVER, €945 egl nine homolog 2 (EGLN2), H
L EEACEE R F 4 A (eukaryotic translation initiation factor
4A, EIF4A). AZHME ST I A28 (similar to
cytochrome ¢ oxidase III, COXIID). &BtH Ak S 44550
3(glutathione S—transferase mu 3, GSTM3) &ZhifE DNA
(mitochondrion DNA, mtDNA). 102 HIFRER FE—
Yo SAMAER . RIS L . T E S5 55%
AHEHIZERL. B DIS3 Fll SAA 4b, HASLE 5K mEsEs
B SR RAEZAR T P RO, oAb, IFER) 154 K50
HE B, 5 ARRAFTIH TR, ZIHT 64
HEEENMNT 5 59 EMk b, A4 TRefE 2R st ts
LR AN 2R . B RX 15 AN ARFIRE A B 28
GeneBank dbESTJFIR , GeneBank & i 54 CD485499—
CD485513.
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BRI EE T FEERE, H- SIS
AT PRI I AE (suppression subtractive hybridization
SSH)2 H i I FH 5 AR 381 — 22 S ik R e
AR FATEFFZEA , 1E—XI2k B [Rl—34 Ferehe )y
AR A KSR SW480 H1 SW620 [EIFE: T K
AR AT cDNA SRR, ik 22 SRk JE R S R
P L R 28 T R B9 F1] H Differential screening
Ik, FHEEEME R, MR A O Al
I s, NHR R A 7T HLsR T
IR,

1 #RREE
L1 A AR s S A ik SW620 RN RS 41 i
i SW480M H 2 [ ATCC AL PR, ATCC 54351 CCL-
227 M CCL-228, PIFMANMIERAC B[] 1 145 iz ki
&, B RME. S DMEM 1 100 mL/L G415
MR FRAET 37 'C, 50 mI/L CO A5HF T BLES 35 41
1.2 ik AR AR mRNA B4 B 32 IS I Quick Prep
micro mRNA Purification Kit(Wg H Pharmacia 23 #))16H
PHEATEAE. MHIHE A2 S I PCR-Select ™ ¢DNA
Subtraction Kit (%) B Clontech 2y vD Ut 784E. 1E
[ 25 (A A1) UK e e A AN bR SW6200 6l
F(tester), IRFERS AN SW480 M IR EH T (driver): S 7]
ZRAZZH (R ZH) AR L. THIE e DN A SCPE A 8 B S i 3
pGEM-T Vector System I(Iq H Promega) Ui B P 1 TH#4F.
¥ PCR Y P S pGEM-T Easy Vector %, ¥4k
IM109 JEZ AR, 167 X-gal/IPTG AN H R R B
EHEFRth b, 37 Clladihae. SR rsvg, §774. U
Nested Primer 1 5 2R VE5 [ ¥13E47 W PCR Y71, H3K
WEL PCR PP A 5 — i B 2 Al A TE ) 24527
YA, RIMFEZEYIR. EmARIEE~Y(1-C). in]
REATY)(2-C)1 ML 4T PCR Dig HEFE ML, SV AS
PRFISE 2 K PCR, FH 5XPCR DIG Mix 245 1 mmol/L
dATP, dCTP f1dGTP, 0.65 mmol/L dTTP, 0.35 mmol/L
Dig-dUTP. BEHLHEIPCR FRPERE AL AR RS , 23 S
FIUSK IR AE R AL AER A &, 80 CTHE2h. #%
18 0.2 mL/em® BETE AR A LA I A T 42 22 M (6 XSS C,
5%Denhardt i, 5 ¢/L SDS. 100 mg/L AEPHfe ks
DNA, 500 g/L K&-FH B, 42 CHiZesc 8 h. #4
P Dig hRic A9 4 F PCR AR, #20.2 mL/em® A LGN
EWRAZH A, 42 TLLA216 h. FJ51#%Dig DNA Label-
ing and Detection Kit(#gJ H Roche 23 &)U 45 01TV
S IRTACEN RN N 8 Sl b (3 LAY /AT Bra w5 | 4 LU S
B 7 45 R Blast 4K 445 GeneBank /A7 B9FE R 1 7
FEEE AR, B Qiaex IT Agorose Gel Exiration Kit(Wg H
Gene 73 5)) [ 4 FHEFERE Y cDNA 3738 F B AN 22 1R
GAPDH J B, X HAATHENLG ¥ Dig K5 HRIC(Dig
DNA Labeling and Detection Kit, Roche 23H)), Ff#%
NorthernMax (I I Ambion 23 )15t B 45347 Northern
blot 7347, B Tester il Driver &\ RNA &4 30 Ug, J&
R Amersham 2S5 77 5.

2 H#HR

2.1 JH B cDNA S A a M RS TE X AR -
TR AR SW620 F11 SWASO[H] , 43 HIHEAT IF [A)(A 2H)
AR A TH I 2E (R 4H). Zend i A BEfE , A 4H3R15 235
MEOER, RAA 232400 EE. FIHE R PCR 2%
PP TR A ke, Pl BIE 98 % 91 % 11
A FERESAmART B, KNk 200-700 bp(& 1).
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1 ZRABREEPCRY R & M: DGL2000; 1-8: FEHHKERM &
ERE.

2.2 Differential Screening %% % 5 & & 1 & DS AR[A
MR 1-C, 2-C, A, R 5F—4H AR #1744
A, X ANRE AT E S Z IR e SRS . A O
FE 5. 221 DS A A RFNENRE. 72 1E () TH I A 20
o, X ARMERER D B2 R R R S (5 T R 5

A R
2 EmERAAERHEERR<2-C < 1-C<A).

R A
3 RIEMRAZSMHELRA<I-C < 2-C<R).

1 2 1 2 1
L
- !l- i .
GAPDH A140

4 5FPEE M Northern 22324558, 1: SW620 40 JE%k; 2: SW480 40 %K.

FeRR DL FARE, MOA, RAAMEHIEEE 100 4~ E @
SEREMI TR PCR = T %5, 2 ALk H 29 4~ 22
5315 cDNA H B, H A4 154, RA 144, H
PRI EE B A A0 B BE 4 1~(A140, RS57, R159, R163).

BT ER: R<2-C < 1-C<A(& 2). MTER MIEE R
M, A 5 IRmBIHEENE: A<1-C < 2-C<R(E& 3).
2 IR 50 ) T 08 A 2H A RAG BTN 5 Rz ) T sk
R UM A 51242, MIRFIE R 2L R AL ERIA.
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B ATHE A RAE LRI W, £ 0 2 L R B L

+ o+ 4+ % 2%/ MBI E R RIBER
+ o+ o+ 4+ EMREERFREA
- - - - e R RS ER
w LY
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LS
% %
1-C 2-C
8 &
¥
n, LY
.‘- LY
i
2C 1-C
2 1 2 1 2
-
A98 R57 RS

2.3 E K BAMFBSH K DS Gk H i 29 25
FBaM e, 2577 A87 5 A186, R119 5 R154. R142
5R163 43 B[R —~vifE. FIH GeneBank 1 5% HFER I
AFEF AP BLAST texfoige, ABLR32 5 R145J8+
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Clone(bp) Known gene description Acclession Identities Expression

AB0(400) Heat Shock 10kD NM_002157 200/209 (95%) in sw620 Proteinl (HSP10)
A98(138) Cytochrome C NM_173705 75/75(100%) in sw620 Oxidasell (COXII)
A108(181) Mitotic Control Protein NM_014953 130/131(99%}) in sw620 dis3 homolog(DIS3)
A164(300) skeletal muscle actin NM_001100 167/168(99%) in sw620 alpha 1 (ACTA1)
A184(301) Serum amyloid A(SAA) NM_030754 276/276 (100%) in sw620

R159(91) egl nine homolog 2 NM_080732 90/91(98%) 1in sw480 (EGLN2)

R57(450) Eukaryotic Translation NM_001416 448/450(99%) in sw480 Initiation Factor 4A(ETIF4A)
R178(298) Glutathione S—transferase AF043105 260/264(98%) in sw480 mu 3 (GSTM3)
R211(155) Similar to Cytochrome ¢ BC013930 153/155(98%) in sw480 Oxidase III(COXIII)
R32(214) Haplotype As9y AY195792 213/213(100%) in sw480 mitochendrion

A—AEFE AR R B, Bk 25 42255000,
HApEAEE 10173 2).

HAMATREE R T 15 A RFIIEF A B, 5 A
DRI 20 A A T R U EX , 2 LS 55 et Py 471 )
FISERAE 61, alE 245 H 5 3, 18 4L aik)7 41
FE, B, BEREES4, 6, 10, 11, 16 54
FAER. BRI 15 MR BEE S8 GeneBank
dbEST FECE, GeneBank &[5} CD485499-
CD485513.
2.4 Northern blot 33E25 R SFMRE 9 S5 EE LR
PP ATIE RNA 2428, 455 N01ET 4. SW620 Fil SW480
FhamiEdkt, NZIE GAPDH 32 PR 3238, IR F i
TEF A140 40T SW620; A98 7E RN 4R it Fh I ik,
{HTE SW620 HYFIR K-8 R57, R23 BRIA UL+
SW480. D) 455 5 DS fHikst B AT 4.

3 e
MR R REERT M EERRE, EorilkzEs
P SE A . BF R ARGE O B RFVRE S S5RE R
TR AR, ISR O RSB 1 T L 4tk
THEMLE, A EEA R RN E
FPERZ R, HeAh, HAGI B 22 [T — el LA
PRI I8 20T, S B S e 6 R 1] (A B DG 38 S ke I
B XK IGERE RA C B R A T Se b, AR R T 1
WK IR 0 710U, T B RE R IE IR b T &%
. FEPEAYT TN S W SR O A

pliiga o B S N 25 2 N S L S N i B S R P S TS
bl SO B S s N  E s WN 7E
FER AR RL R B A AT BE. 1996 4F Diatchenko e al% 37 H
FEFHH PCRIEAN 19 SSHE A , B H K EE .
RE AR & R B RS AT A E R
TR, A2 BT SR S —Fh 22 R AR A B v A
HoAR, B MM AL R FERER
PAT R Ry 7 A A 5 . AR SRS T, SSH
O TR . BN, LR SRR A SRR

B, Zhang et al"*F| FISSHEARTE AN G MAINCI-H69
FAR SR | 228 )1 SR AT NCI-NA17 /N i it 958 40 g
BRIE], HEATR mMANEm A Iss, fid i 42 B
NG EE DAIUE- S5 N

VR GE R, AT —X 2k B Rl —%48, &,
RELRE RE AN R A A KRR AR SW620 FISW480 4
SEHEXT G, TR E N ANE | S = —EL X
BRI R, ST R 22 S 26 0198
) —Fp B SRR A SE A A (R R 22k, AR
by gt T N R W 9 e B8 A 1 6 DR i o o) 5 ) iy 7
cDNA JHICCHE, 75088 235 4 232 4-H (b
PIASCEER, 909% L E E TR A mA R B

MBSO S, Al s, (A, S 2e
SRRSO, RS I A — A SRR . DA
5% 22 FH Northern blot 152 [i] Northern ENJ35% FEALHREL )
RO B TR, A f A TR e DNASAIE 51 I3
A BAT W B A PR, (R AR . XM
F B A G 5 . Wang et al/ T 1991 442 T
Differential Sereening $EA, ZFEA IS FN ) M) North—
ern blot 1L, B3R tester f driver mRNA [ 555 LR
cDNA NG5, DSIAET tester Al driver R JH I =4
1-C. 2-C I PCR ¥ ¥4 WAL, PUFRERER )
B 5 B iR Bt 7 4ese. AR HA e A2 F B, DS Xt
TR 22 Rk B A TR i R 32 iR
W) BRI T tester Fl driver cDNA Fig] . iEH )G
=Y, AMUEE T 5 tester Fl driver mRNA A0 [R] 455t
{5 B, M ELH b IR B 22 S AR RS 2 1 I =
L7 F PCR RO, FaRgul s T IRF A
RfEs, BON TR R R 2 R KA G B RA E

AHI5T AP ITE IS H BB T3 2007~ 1 £
YL, HEAT DS, ik i 29 257308 DNA
Bt, Northern blot Bl T #5445 R A AT bk, ik
SET DS HARSE i Ar RS SRR s, LR A
Beg e K BLAST HoXd ot , k4% 1 25 2254
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10 A E IR, Hirp 54N RTE R R A vk SW620
2SRk, FTREA TR IEA, 46 HSP10,
COXIIL, DIS3. ACTAL ;2 SAA; HAPSAHEE A FR AL
FHE SWAS0 AR b bk, HAWTEMHEAMGIER,
145 EGLN2, EIF4A. COXIII, GSTM3 & miDNA.

HSP2 4RSS RS 15 7 AR 1 — 2
BOEN, B4R R ORE | (R AR T RE
AER I HSP S5 s iy & A4 K R UIAEDC, HSP27 Fil
HSP70 AMUS 5 B/E" RS, Hidk
ISR REfE MR AR R 2B g e, SRE TR
IR, {H HSP1O MTEFIPLEHI AT 2E. COX B4R
BARPFIREE FAgZOEEE, AR )RR EE C -
H L Fhis Z A 0 X — ol . COX3 2 —Fhf A il
INFTENE BRI R S s a7, (it
TS FIE R, 450 IR MR F COX3 1y
IR A TR, A RIVE FHALEI AT e &
PG COX TR &A%, MM T3 — el iE 4 LA
KM COX2TT e AR A A R T I A SR L)
fEdt R AN s R, X T BERR IR R P53 4R
BARIIEERL TR EE A Z . DIS3 RS 58 245 %
WEMEEREF, A5 &5 DIS3 & R IR L H
TE R 98 i e kb R 3e R b ) 3 TR s 37 v ) L LE 5
fii, $EN LR IANE IR ] BB — L R T e AR
FKHUACTAL BB REN, BB CHikiENshE
H AR R O RE R E SR aa it . =iE
FOEREAR . SAA B—Fp 2 EWI R N 2, fhEEfsm
AR . B, A MRES, BRMmERE
A= FAE B R A R B AT
TEAEVEF M s, AR S B TS H 1 K
R IER.

EGLN2 4wt prolyl 32 AL B AR, MBEEN SR
P AR 53 TR —0— IG5 R DR 2R T AR A
TP AR R R P AR F M A TR IA. ETF4A 95
5 B hs, ARG A R AR — AN OGRS, i
REMZEFFE N RAREAR RS m R, BH
RCEA R ERERME S, dHiEnng A e ST
TR AW o 45 AR EIF4A FTRE AT RIS I
fEF, 5 ERiREA 2, WA 2.
GSTM3 FEXF AN T . PR35 N 2R S b & Y i g
MR AFEEE/EN. A RERAZN GSTM3 RERY
T beEa FLIE T A SR, SAT B A Al
AT GSTM3M/MARRE ] WA R AL . T AFR A D2
HIRHmDNAS 5EAE B R R 54N
T FEE T B B PR A N S A Y, miDNA S AT e
SEUBM A T LT RE S, NS
R AR

M2, 104 R A E HIFE R, FEAS R —uk
SRl R R Bk, T 5525
AERIIE, HDhREf 2R HEIR ST T My e R Pl

A . Bk DIS3 Fil SAA A, HARFEFE 5 K
FIRR ARG FE P AR, M 1R E
A AERNLRES SRRt — 2S5

AR, ISR T 15 A AHIER. S5 AL E A
AT, RBHEA 6 AZEHEN T 5 5Ok
I, 35 4 AT REAEHE R R A A LR RN 2 - s
. 7E K e R e R, W R AR R R 0 R X
FBRESS, Hr LS M 3L MCC I APC # 5q il
18q ML FE I E R WP, SRIKC et al ™ R BLS 540
& PAFTER S A2 G, Al BeE R A A 2L
TA7E; Hd e 5q13.3-31.1 X3, 5 KL 4%
PIFZEM APC, MCC 2RI FE. AR stin 55
ek b ATREAE A 2 S R R R A B 5L R
A DRSS D BE A R 2P

4 ZEIW

1 Liang L, Ding YQ, Li X, Yang GZ, Xiao J, Lu LC, Zhang JH.
Construction of a metastasis-associated gene subtracted
cDNA library of human colorectal carcinoma by suppres-
sion subtractive hybridization. World J Gastroenterol 2004;
10:1301-1305

2 Luo MJ, Lai MD. Identification of differentially expressed
genes in normal mucosa, adenoma and adenocarcinoma of
colon by SSH. World J Gastroenterol 2001;7:726-731

3 Fox SA, Loh S, Thean AL, Garlepp MJ. Identification of differ-
entially expressed genes in murine mesothelioma cell lines of
differing tumorigenicity using suppression subtractive
hybridization. Biochim Biophys Acta 2004;1688:237-244

4 Wentzensen N, Wilz B, Findeisen P, Wagner R, Dippold W,
von Knebel Doeberitz M, Gebert J. Identification of differen-
tially expressed genes in colorectal adenoma compared to
normal tissue by suppression subtractive hybridization. Int ]
Oncol 2004;24:987-994

5 Asai T, Tomita Y, Nakatsuka S, Hoshida Y, Myoui A,
Yoshikawa H, Aozasa K. VCP (p97) regulates NFkappaB
signaling pathway, which is important for metastasis of os-
teosarcoma cell line. Jpn J Cancer Res 2002;93:296-304

6 Kostic C, Shaw PH. Isolation and characterization of sixteen
novel p53 response genes. Oncogene 2000;19:3978-3987

7 Sakamoto H, Mashima T, Kizaki A, Dan S, Hashimoto Y,
Naito M, Tsuruo T. Glyoxalase | is involved in resistance of
human leukemia cells to antitumor agent-induced apoptosis.
Blood 2000;95:3214-3218

8 Koo TH, Lee JJ, Kim EM, Kim KW, Kim HD, Lee JH. Syntenin
is overexpressed and promotes cell migration in metastatic
human breast and gastric cancer cell lines. Oncogene 2002;21:
4080-4088

9 Wang T, Lu Y, Liu S. Suppression subtractive hybridization
in the cloning of gene fragments in relation to lung cancer
metastasis. Zhonghua Zhongliu Zazhi 2001;23:296-300

10 YinJ, Fan Q, Hao X, Fan D. Identification of genes associated
with human osteosarcoma metastasis suppression using sup-
pression subtractive hybridization. Zhonghua Yixue Yichuanxue
Zazhi 2002;19:213-217

11 Devoogdt N, Hassanzadeh Ghassabeh G, Zhang J, Brys L, De
Baetselier P, Revets H. Secretory leukocyte protease inhibitor
promotes the tumorigenic and metastatic potential of cancer
cells. Proc Natl Acad Sci USA 2003;100:5778-5782

12 Zhang L, Cilley RE, Chinoy MR. Suppression subtractive hy-
bridization to identify gene expressions in variant and classic
small cell lung cancer cell lines. J Surg Res 2000;93:108-119

13 Hewitt RE, McMarlin A, Kleiner D, Wersto R, Martin P, Tsokos
M, Stamp GW, Stetler-Stevenson WG, Tsoskas M. Validation of
a model of colon cancer progression. J Pathol 2000;192:446-454



2H, F NAERERERNA BEREER

1805

14

15

16

17

18

19

20

21

22

23

24

Yang GP, Ross DT, Kuang WW, Brown PO, Weigel RJ. Com-
bining SSH and cDNA microarrays for rapid identification of
differentially expressed genes. Nucleic Acids Res 1999;27:
1517-1523

Kapranos N, Kominea A, Konstantinopoulos PA, Savva S,
Atrtelaris S, Vandoros G, Sotiropoulou-Bonikou G, Papavassiliou
AG. Expression of the 27-kDa heat shock protein (HSP27) in
gastric carcinomas and adjacent normal, metaplastic, and dys-
plastic gastric mucosa, and its prognostic significance. J Cancer
Res Clin Oncol 2002;128:426-432

Zhong X, Ran YL, Lou JN, Hu D, Yu L, Zhang YS, Zhou Z,
Yang ZH. Construction of human liver cancer vascular endot-
helium cDNA expression library and screening of the endot-
helium-associated antigen genes. World J Gastroenterol 2004;
10:1402-1408

Farkas B, Hantschel M, Magyarlaki M, Becker B, Scherer K,
Landthaler M, Pfister K, Gehrmann M, Gross C, Mackensen
A, Multhoff G. Heat shock protein 70 membrane expression
and melanoma-associated marker phenotype in primary and
metastatic melanoma. Melanoma Res 2003;13:147-152
Heerdt BG, Augenlicht LH. Effects of fatty acids on expres-
sion of genes encoding subunits of cytochrome c oxidase and
cytochrome c oxidase activity in HT29 human colonic adeno-
carcinoma cells. J Biol Chem 1991;266:19120-19126

Wu H, Rao GN, Dai B, Singh P. Autocrine gastrins in colon
cancer cells Up-regulate cytochrome c¢ oxidase Vb and down-
regulate efflux of cytochrome c and activation of caspase-3. J
Biol Chem 2000;275:32491-32498

Zhou S, Kachhap S, Singh KK. Mitochondrial impairment in
p53-deficient human cancer cells. Mutagenesis 2003;18:287-292
Lim J, Kuroki T, Ozaki K, Kohsaki H, Yamori T, Tsuruo T,
Nakamori S, Imaoka S, Endo M, Nakamura Y. Isolation of
murine and human homologues of the fission-yeast dis3+
gene encoding a mitotic-control protein and its overexpression
in cancer cells with progressive phenotype. Cancer Res 1997;
57:921-925

Jawhari AU, Buda A, Jenkins M, Shehzad K, Sarraf C, Noda
M, Farthing MJ, Pignatelli M, Adams JC. Fascin, an actin-
bundling protein, modulates colonic epithelial cell invasive-
ness and differentiation in vitro. Am J Pathol 2003;162:69-80
Urieli-Shoval S, Linke RP, Matzner Y. Expression and func-
tion of serum amyloid A, a major acute-phase protein, in
normal and disease states. Curr Opin Hematol 2000;7:64-69
Parle-McDermott A, McWilliam P, Tighe O, Dunican D, Croke
DT. Serial analysis of gene expression identifies putative me-
tastasis-associated transcripts in colon tumour cell lines. BrJ

25

26

27

28

29

30

31

32

33

34

35

36

ISSN 1009-3079 CN 14-1260/R 2004 FERRAE 5 E Was

Cancer 2000;83:725-728

Lieb ME, Menzies K, Moschella MC, Ni R, Taubman MB. Mam-
malian EGLN genes have distinct patterns of mRNA expres-
sion and regulation. Biochem Cell Biol 2002;80:421-426
Taylor MS. Characterization and comparative analysis of the
EGLN gene family. Gene 2001;275:125-132

Eberle J, Fecker LF, Bittner JU, Orfanos CE, Geilen CC. De-
creased proliferation of human melanoma cell lines caused by
antisense RNA against translation factor elF-4A1. Br J Cancer
2002;86:1957-1962

Schnakenberg E, Breuer R, Werdin R, Dreikorn K, Schloot W.
Susceptibility genes: GSTM1 and GSTM3 as genetic risk fac-
tors in bladder cancer. Cytogenet Cell Genet 2000;91:234-238
Mitrunen K, Jourenkova N, Kataja V, Eskelinen M, Kosma
VM, Benhamou S, Vainio H, Uusitupa M, Hirvonen A. Glu-
tathione S-transferase M1, M3, P1, and T1 genetic polymor-
phisms and susceptibility to breast cancer. Cancer Epidemiol
Biomarkers Prev 2001;10:229-236

Shao JY, Gao HY, Li YH, Zhang Y, Lu YY, Zeng YX. Quantita-
tive detection of common deletion of mitochondrial DNA in
hepatocellular carcinoma and hepatocellular nodular
hyperplasia. World J Gastroenterol 2004;10:1560-1564
Kumimoto H, Yamane Y, Nishimoto Y, Fukami H, Shinoda
M, Hatooka S, Ishizaki K. Frequent somatic mutations of
mitochondrial DNA in esophageal squamous cell carcinoma.
Int J Cancer 2004,;108:228-231

Matsuyama W, Nakagawa M, Wakimoto J, Hirotsu Y,
Kawabata M, Osame M. Mitochondrial DNA mutation corre-
lates with stage progression and prognosis in non-small cell
lung cancer. Hum Mutat 2003;21:441-443

Amuthan G, Biswas G, Ananadatheerthavarada HK,
Vijayasarathy C, Shephard HM, Avadhani NG. Mitochondrial
stress-induced calcium signaling, phenotypic changes and inva-
sive behavior in human lung carcinoma A549 cells. Oncogene
2002;21:7839-7849

Sugai T, Habano W, Nakamura S, Sato H, Uesugi N, Orii S,
Itoh C, Katoh R. Allelic losses of 17p, 5q, and 18q loci in
diploid and aneuploid populations of multiploid colorectal
carcinomas. Hum Pathol 2000;31:925-930

Zhang F, Zhou C, Ling Y, Qiu G, Bai S, Liu W, He L, Peng Z.
Allelic analysis on chromosome 5 in sporadic colorectal can-
cer patients. Zhonghua Zhongliu Zazhi 2002;24:458-460

Ko JM, Cheung MH, Kwan MW, Wong CM, Lau KW, Tang
CM, Lung ML. Genomic instability and alterations in Apc,
Mcc and Dcc in Hong Kong patients with colorectal carcinoma.
Int J Cancer 1999;84:404-409

EREM

Hatwre Glenceat Practice Gavstroenteralogy & Febatotogy W
Zorte Yowrwatt of Gaaorroenterology

AT 7E2004 11 A, Nature Publishing Group ¥« HR—FFI2E, SAAREKRELE, SFEME. OME. WK,
B AR S, X s N TR R B2 FIE 4. Nature Publishing Group fr#3E% & 24 &, World Journal of
Gastroenterology t#7 1 5%. Nature Clinical Practice Gastroenterology & Hepatology 7 3B % Z41- 1 8 R 2= 5 F BT BT 2 X B {it
HE R LA A prE i oci it e, B BB R R At [E o AT B R R ik — P B . Nature Clinical Practice
Gastroenterology & Hepatology #2 fit 8 7R EIRIAR, 474 Stephen Hanauer. (it 58 Fi 2% & 2004-06-15)



