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Expression of Tumor Metastasis Related Genes
in Korean Colorectal Cancers and Cell Lines

Ok Suk Bae, M.D., So Young Chun’
and Seong Il Suh, M.D.!

Department of Surgery, 'Microbiology and *Institute for
Medical Science, Keimyung University, Taegu, Korea

We studied the expressions of E-cadherin, MMP-7 and CD44v in colorectal cancer and
their corresponding normal mucosa using RT-PCR. From the 26 patients whom a com-
parative study of clinical and histopathological data is available, MMP-7 and CD44v were
significantly enhanced in cancer and their metastatic tissues, compared with their normal

mucosa. E-cadherin did not reveal any difference between cancer and normal mucosa.

The relashionship between these genes and colorectal cancer development can not be
confirmed by this study, however CD44v and MMP-7 may be associated with metastasis

of colorectal cancer.

Key Words: Colorectal cancer, CD44v, MMP-7, E-cadherin

M E
WA =7lo] BN A & gout
WA B FA Aol A dAge TAE

AR A, TFFEA FF EAF 194, A
sz EAel Y YubelTHSHUE: 700310)
(Tel: 053-250-7308, Fax: 053-250-7322)

A =Rl XE 1996dE UiRels EAlttedly 3
19979 ARSI LEHY S
" QTE 19959 E ATt v AT
SEES

FoB o]F

ZIsts) ok 1St 2 g uiR
AR RAATE A7he] Bel &89 ¥ ohdz 7
AZ QlEr Ao EE pHlEleg gubEl
B2 ATL o1 FoiA A gko} o]n| vhizteto] A
2 dolle YA F9rt gk g2 FEF
A9 HAAE AA F9) Aol |lapde] HAn
Yol HAolo] HAY X go FA & F 3
g, Mgy, AL E Fog AEF v 3
o1} ZAE JIdEIE ok F¢ Aol
& &3t o] Aol¥ F Y& el Yo

AP AG ¥ ot BE F79 23F%S

¢



- REABATMEEE 1445 B 15K 1998 -
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FAele B7FA 24l dvte] FUEE Aol
ofvr] Felo] dizggte]l Holet A HFHQ FH o]
A=A 2T gt o] Aol fsleiwd
el AR Wl FAE FBsm FAE}
JAel7) F& 2Ad B4Rz Hol7} o] 2
it T UEd EANESH Jyez ¢
9] R Ao el grsiAm g W b
A, AFEFFAE SEHAT Jxn FHA X8
E7pA A ek oiAekel Fgdtele
ketas, p53, DCC §4 2} 5-9] o7t fHHo] A&
Aoz 4#iA gla Aol e nm23 §4
b Sol ¥ e Ao dHA glor} At
A2 nm23 FAAe] wol &3 AP vt
el BAE AT F ggiek?

A7 & GWHQ e Holst Beo] gl
Aoz Leixl AE St HA7 E-cadherin, o
AE7} FHzH o2 FEIHAN Bl Y
Ao FAHEE MMP-7, Tl ¢+e] Aol
#o] 9l lymphocyte homing receptorq] CD44 -
o] FARE G2 olE FHAET Aty
o BAl, W7, T3] BAE Aeto
g FAAXNE, FEA AA9] a4,
& 27147, FF A5AA, HoldE #HHA
E 359 7teAE dstan B AFE AR

stk

<3

(27

1 o &

CHat o
) AExE $7

ARG e AFta YN HE
FAAEH FARHES WY 269 iR
G BAZ T, FEHF FFEALANA A

£ 7 om ol4 ol FollA iR EeES
& 29 F FRAW2A, Fol =43} Tz
g esgleh A9 245 Pelfel Y
Aol Bakste] 12417 o] el RNAS Hels}
A ATFE 4EFY SNU oA ERe}

HT20 AE5E 2 Aol A-dokgich Lo
2 10% fetal bovine serum, glutamine 3 HEPES7}
3H6-1 RPMI 1640 uokol(Gibeo)S o] &3tod Al
Al8tgict. Al ¥A] Trypan blue dye FZwHy
L2 NEAEES A A D YEANESFTE 6%
10%/ml ¥ =& sfjoksloic),

2) RNA 23|
AEFE RNAzolB wWieoz ZZsdd

RNAzolB ol whe} 6+10" A E32t} RNAzolB
2 mlE Hriste] Eelslla ZhE=%-& Chom-
zynski @ Sacchi ¥Mol] wje} =3 <F 300 mgg
guanidium isocyanate buffer®} &%} % ultraturax 2
AAs] ¢ 2 phenol-chloroform-isoamylal-
cohol ERHE 7} F ALolA 1527 £4 4
Aygelers 4otg 23] o Aol Bae] iso-
propanol-& £3F8F & —70°CollA] 108 == —20°C
A 1417 AR F GNP fAE
2427 AAR S olslE RNA pelletd
100% ethanol® £&A|71 X YAA 73 70%
ethanol 2 7H-&-30A]7) t}& speed-vacoll A ZA=A)
713 RNAS} =% & UV spectrometer& A3 &
2.5 ug/ul E)A] DEPC waterol] £8H4171 tF& —20°C
o Brehgleh

3) AHA BEE A HAM HHZ(Reverse Trans-
cription Polymerase Chain Reaction, RT-PCR)
3! E-cadherin, MMP-7, CD44s, CD44v2}

Oligonucleotide primers

Perkin Elmer CetusAt2] kit AF-£-ol] whel) 72t =
Z19] RNA 2 ug, 10xPCRbufferll, MgCl,, RNase
inhibitorel] CD44, MMP-7, E-cadherin®] down-
stream primer Esho] A LolH 108, 42°Col
X 603 So] DNAE AR % 99°CAA S,
SColA 27 Fol ARANTE AN
AJAE] DNAS A-£310] 10X PCRbufferll, MgCl,,
AmpliTaq DNA polymeraseol] Z+ -FH2+e] up-
stream primerS &g & 95°CollA] 18, 55°Ce]|
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A 1% 383 72°CollA 1322 353] PCR 43
o2 FEAZ A7 FAAE A 9
3t primery= Table 13} 7t}

4) MO|FHX WBRT ZAMLE

2 o]l A] MMP-7, E-cad-
2ol 52 ol Bl 4

STE ShEPS ] SJelo] LA
™ E-cadherin 3! MMP-72] ut& & vl ekz RT-
PCRYIE o] 83to] o5 fA WY 7 2
2m AEE 2ASYch 1Y% RTPCRE of
g3 MMP-7 gl E—cadherln-n-%jx]» ulyg o] A k7]
B2 93 PCRE] HA cycle & ¥ A4 RNA
TEE EM stglom, HT-29 AEZZHE] RNA
= £ oligo-dT(16 mer)E& o]-&s}o] o=

_Bi

AANZ] Foll PCR cycle & 3 AAHA 7] RNA
EEE 23l PCR 2718 35331k

5) RT-PCR AFEQ| Z4Y

1) MII1HSH ofst H4A: B4 = RT-PCR 4
£ 10 ulE& 2slod 5% polyacrylamide geloll4] &
7199538 & Xay filmel] —20°CellA] 15417 7+

Table 1. Primers used in this study

Primer Sequence (5-3")
GAPDH S CGTCTTCACCACCATGGAGA
AS CGGCCATCACGCCACAGTTT
E-cadherin S GTAACCGATCAGAATGACAA
AS CCACATTCGTCACTGCTAC
MMP7 S AGATGTGGAGTGCCAGATGT
AS TAGACTGCTACCATCCGTCC
CD44s S GACACATATTGCTTCAATGCTTCAGC
AS GATGCCAAGATGATCA
GCCATTCTGGAAT
CD44v S TTGATGAGCACTAGTGCTACAGCA

AS TCCTGCTTGATGACCTCGTCCCAT

*S and AS represent sense and antisense primers, res-
pectively.
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Fig. 1. Correlation between the number of PCR cycles and
MMP-7, E-cadherin and GAPDH mRNA levels in
HT-29 cell line. Total RNAs extracted from
HT-29 were reverse transcribed into cDNA by
using oligo-dT. The PCR cycles examined were
from 16 to 32. PCR products were electrophoresed
on 6% polyacrylamide gel and then the gel was.
subjected to drying and autoradiographed(A). The
levels of amplification were correlated by densi-
tometry(B).
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W75 vz EAsta o fAAEol Al gAte

Aol ML TFsAol YEAE BATAT
7 EAN 2N

EAHH A2E Astel SAS progamg o]
2%} Chi-square ¥ o 2 p<0.05 o]} {4
Foz BANA §o48 AR,

e o}

7% PCR cycle & AA37] sl 94
AA1Z1 RNA F5& 50 nge 2 slod 16~32 cycle
¢] PCRS A A3 73} GAPDHE 20~28 cycle,
E-cadherin& 24~30 cycle, 18]35 MMP-7-2 22~
28 cycleoll 4] A& 3t FZu]-E Hof GAPDHE 22
cycle L2]3L E-cadherin 3 MMP-72 25 cycleE
A7 st chEFig. 1). ol&A HA 3 PCR cycleT7}
S AALAIZ] RNA FEoll vlellsle] RT-PCRY] 4
ol FTl=AE EA% AT JAAAZ] RNA
EE 50 ng7tA = AR FUHHIE JERSdch
MMP-7 9] E-cadherin®] ¥}¥ AT E <olr 7|
sto] g7]ollA AR % PCR cycle & W FAAA
71 RNA 5 & o] &3lo] Wbg 4 RT-PCRE A
AJs}531 PAGE(polyacrylamide gel electrophoresis)S-
A X119 2.7 autoradiography & 44|23k F(Fig. 3A)
7} ¥ =27 o] MMP-7 9 E-cadherin®] RT-PCR
AE2] 5F5E gel documentation system-g o] 83}
o 3% o 77te] GAPDHS HEZeZ 1}
% A3} (Fig. 3B), MMP-7 % E-cadherin ¥3-2 &
Az Aol vlel haekza W ohdker dzael
A F7HE S Bk MMP-72 1749 A4
ZF A= 16l(6%), HAR=AANAE 174 F
134§](76%), AT FH =2 10d] S 49|(40%),
|3 Aotz 6of] F 4dl(67%)llA HHE
Z T Ao LHY] HAx= F4 vl dl
FollA FelFAl F7Hp=0.001)E & H.o(Table
2), MMP-72 F2 k=3 9 Ho|gtzZolA &
Yol o]Fo] AL & F o] YRAEFAAZ A
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. 2. Correlation between the amounts of total RNAs
and the amplified MMP-7, E-cadherin and GAPDH
cDNAs. Total RNAs (100, 50, 25, 12.5 and
6.25ng) extracted from HT-29 cells were reversed
transcribed into cDNA by using oligo-dT. The
resulting cDNAs were further amplified by PCR
(22 cycles for GAPDH, 25 cycles for E-cadherin
and 25 cycles for MMP-7). PCR products were
electrophoresed on 6% polyacrylamide gel and
then the gel was subjected to drying and auto-
radiographed(A). The levels of amplification were
correlated by densitometry(B).
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Fig. 3. Expression of MMP-7 and E-cadherin in colorectal cancer tissues(A). Total RNAs(50ng) were reverse transcribed
into cDNA by using oligo-dT. PCR was carried out 22 cycles for GAPDH, 25 cycles for E-cadherin and 25
cycles for MMP-7. PCR products were electrophoresed on 6% polyacrylamide gel and then the gel was subjected
to drying and autoradiographed(A). The levels of amplification were correlated by densitometry(B). The relative
index defined arbitrarily the ratio of the densities (MMP-7/GAPDH or E-cadherin/GAPDH).
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Table 2. Clinical features and results of RT-PCR analysis against CD44S, CD44V, E-cadherin(E-cad) and MMP-7 in
26 colorectal cancer patients

Patient No. Age/Sex  Location”  Stage” Tissue” E-cad MMP-7 CD44S  CD44V

1 45/F C C N NT® NT + -

C NT NT + +

A NT NT + -

2 60/M C C N NT NT + -
C NT NT + +
A NT NT -+ +

3 41/F R C N NT NT + —
C NT NT + -
A NT NT + +

4 59/M C C N NT NT + -
C NT NT + -
A NT NT + -

5 74(F C C N NT NT + -
C NT NT + +
A NT NT + —

6 78/M C B N NT NT + -
C NT NT + -
A NT NT + -

7 67/F R B N NT NT + -
C NT NT + +
A NT NT —+ —

8 65/M C B N - - + -
C +(1) +(1) + +
A — — + +

9 52/F C B N - - + -
C +(1) - + +
A +(1) - + -

10 45/F R B N NT NT + -
C NT NT + —
A NT NT + -

11 64/F R B N NT NT + -
C NT NT + +
A NT NT + +

12 51/F R B N - - + -
C +(1) +(1) + +
A +(1) +(1) + -

13 54/F R C N - - + -
C - - + -
A - — + -

14 35/M R B N - - + -
C - +(1) + +
A - — + -

15 48/F C C N + — —+ +
c +(h +(1) + +
A +(1) +(1) + +
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Table 2. Continued

Patient No.  Age/Sex  Location” ~  Stage? Tissue” E-cad MMP-7 CD44S CD44V
16 55/M R B N - - + -
C - +(1) + +
A - - + -

17 53M C B N + - + -
C + +(1) + +

A - - + -

18 40/F C D N + -~ + +
C +H1) o+ + +

A +(1) +(1) + +

19 48/F C C N + - + +
C +(1) +(1) + +

A +( +(1) + +

20 70/M R C N - - + -
C - - + +

21 50/M C C N - - + +
C -~ +(1) + +

M - +(1) + +

22 61/F C C N - - + -
C - +(1) + +

M — +() + +

23 41/M C B N -~ + + +
C - + + —

M - +(P) + +

24 60/M C B N - - + -
C - +(1) + -

M - +(P) + +

25 50/F C B N - - + -
C — - + +

M - - + -

26 37/F R C N - - + -
C +(1) +(1) + +

M +(1) - + +

l)C colon; R, rectum,

o)t 2 A RMer) nm23 §HAL} CDa4 &
AA Wolsk Zopskel Mol BAH F)HE of
7 gAstA gk fes, a4,
AAE 19 EATFZE 5 cjt 2150 &
FHolst Ba glow Fakdole 2A Be 3}
A WAz olFoldch. RAle BopAEs

T

stages are presented according to the Dukes’classification, N, normal; C, cancer; A, cancer
adjacent tissue; M, metastatic tissue, “NT, not tested; +, detected by RT-PCR;
increased expression of mRNA compared to normal control.

—, not detected by RT-PCR; (1),

laminino]1} fibronectin S FH 245

SJeted 7)Aol §AT 3 Faa DA FRAE
7t Eulsle 7lRell &4 (hydrolytic enzymes)ol]
Ssto] 7 ARN7 Doluke) AR AL Fo
A X9 52l A (motility factor)} host chemotac-
tic factorol] 2]¥lo] FekEIL Holsl: Aolx}.
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Fig. 4. Blectrophoretic analysis of RT-PCR amplification
products from nonral colurectal mucosalN), color-
ectal adenocarcinoras{C) and cancer adjacent tis-
sues{A). The PCR products obtained with primers
for GAPDH, E-cadherin and MMP7 wers resoived
on 1.2% agatoss gel, stamed with sthidium bro-
mide, and visualized under 1V light
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Fig. 8. Electrophoretic analysis of RT-PUR amplification
products from normal colorectal mucosa(N}, color-
ectal adenocarcmomas() and cancer sdjacent tis-
sues{Al. The PCR products obiatned with primers
for CDAAS and CDM4V were resolved on 1.21%
agarese gel, stained with ethidium browmide, and
visualized under UV light.
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from HT-29 and SNU colorectal cancer
cell Bnes. (4, B, M, S and V represent GAPDH,
B-cadberin, MMP-7, (D448 and CD44V
tively, The PCR products obtained with poroers
for GAPDH, E- MMP-7, CD448 and
CD4Y were resolved on 2% agarose gel, stain-
ed with ethidivin bromide, and visualized uader
UV light. PCR oycles of GAPDH, E-cadherin and
MMP-7 were 22
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Aol CDM §217 HES AAA o] $10
A7 B uAEA 2712093 SLAT Aol

54l Ul A F88E Attt
a2 CD44vE ZGTAAZA ALt b K3
FARoZE RE2ANAE FUEE Holm
Aeks Holrh B o) osbw YA u)atet
ol 73.0%9) ob‘g%E Ho|&= CD#4v §-A=}
JgZH AR 192%9] FAHES Holx 9}
t}. Gotley57& CD4dv,-p0] A4} Ak crypt epi-
thelium®] crypt baseoll4] W H S B}z 9w,
Fox522& $|7kakA] ) crypt epitheliumol]4] <k&}
A Huelm n det ALEHAAE
CD44vo] uFElS B wgc}h. CDady o] wist
£ e AAun AFAR Asrt AR
9kt}. Seelentag 52 QlA|sw]| B Eoke] CD4dv u}
Ak FRAFoI Mol WAL gn 23]
H FEANE B3ze] A5} o] Y A
2 Husga ZHAES} @EAFe] ZFokdte
CD44v AHE2] wt3l wi3le}l BAIYE AeE B
3819l e, RodriguezE”2 CD44 exonl0 variant
o] wrde] oiqhe] YolRAolg} HAHo) QU
Aoz B3 3gch. ol & wolde wde g o
e deolf Aol A FHHAHQ
BAE FAAs7lE A2 A gAo] oA
RNAE 2331t 4l e 5§ wrehm

[o)
T2

o] Wo|-gHALe] FREARZA Y L4 B
7t g Aoy Agd F o} a2 Tokzz)

oA el wdgo] L AL nHME o AE
ook Aol o FLHEAA2AL) 440
exon H2]9] A7}
Y Waslolor Bz Aze

FHNES ool HAelel digel A
g Agete] %9 Y94 EE Yaoz Aol
H71 A 1A 24223 A Ee)7)
Aol Fofl e FIs|o] FEAEY o]Fe] &
olshll Slolok FRALS Aol Fhssich Al
X 27142 laminin, typed collagen®} glycoprotein
o8 o]Fol glow Holxghs 93 whojx

A 0 -

AUE Boh ool NBV4F AWy R
Soll SJete] YAFAL ZAeknz ol
A A EAAZAY AR Sssiele 44
=}k YudohE'2e w9} odHZokel 4 laminin,
type4 collagen} type3 procollagen peptide] d=
SE7F Aelrt gl AR Aolst Q& At
N4 A3 F7M8 A Haslgdn Aoz
HARGEA Y GEAEHE A4S}

Matrix metalloproteinase= A %2} 7] A& £3)4
A FYAET FPUIE 2AAAL metallo
proteinase®] ZAAAEHAEL AEX7)A9] Z
FAEE AANTIH AelE A= Aoz
2IA ok AHES B Aol MMP7 0
ol AYNA=A R FhzA A EAHC
2§ Eobdl RS HASTHEE ).
MMP-7 o] 2]ol| = MMP-29} MMP-9-& 9| o}A) Z ok
o4 Eelde Astel dugio] #A oF
g Ho) YE Aoz Sierg e Hasta k.
2A2E o] $2) ABE ALAT AN
+ gloml ZPANEE AAo] ol Bole]
xlon A gedler Az

AR FANA A B
11]7]3——‘—,1— 7FA 2 9l E-cadhering] uF
FHAZAET Dol Y= Ao
2 A 9lc}. E-cadherin ApAjTto g Aﬂiﬂ,,] 8-z
< fsl7)| Bl E-cadherin-cathenin-actin cyto-
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e o9 o FaE Al skl Lajslo]
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Mge] Slgkl A £ wol g Haste o
AL Wolrl A9k of3te} Aold] HHo
U= A AAsa Qo 2y AARES g
Fol4 Fokzn F42H79) Ecadhering]
Ag GRS AW F G FF=A 3
FHAl dAAE=tT) T34 F2 A3 E0
olZA3} CD44 Helo] BAYEAL AE O 7
2t A=A 3} o] FHz}e] WAloll et
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ATE 8 Lol FHart AUrky AEH
CD44v7} Duke ¥l7] B, C, D, 2] chokdt $
x| A 25 - Hof FFo] 91x] B3E #7)
o] WZ xo]l: B AFolAE € F glen
2 o] CD#v §AA e} FUEAR AE7Fe4,
Bha} dlFele] WAS sl AMAE o B
< g4, e =A% diAgz= e R4
L ds B erl gl w3k ZHE CD44v exon

ol it AFHQ A7 Bastelet Azt
2 =

CD44ve] HH&o] Foko] A3y, Holet Hao)
e Aoz AzE Fokel 91|, £3159} Duke
Stageol] W& xtole B ALEAE HUY + 9
9lch. CD44 Ho)d exon H-919F FF=H A9
urg el @Al i ATE AlE HedteE
Azt

Ao)e}e] ARAE E-cadherin® 2 A& &Y
4 glot MMP-72 A AA|Zoll A Hel FAE
oA "AAs] wEAEs} B Aoz Hof thi
o] Zoks}, Ho|o}e] AFAS A4IA Frt CD4dy,
MMP-79] w3} ZFofadtoll o]k 3hfellF2}e]
DA G-Foll e AFE o] 2713 9 Hol
AFEAA £5& F ¥ ol TUEIAAEA
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