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Background : Adhesion molecules are important in the maintenance of normal epithelial
structure, and altered expression of these molecules may be important in epithelial tumors,
particularly in the processes of invasion and metastasis. Methods : We have examined the
expression of E-cadherin, cathepsin-D, CD44, CD44v6, nm23 and transforming growth fac-
tor- 81 (TGF- 51) proteins in the cervical squamous cell carcinoma to evaluate the prognostic
significance of these molecules. Results : Immunostain for E-cadherin was highly expressed
in the majority of cases of cervical carcinomatous lesions (85.7-100%), but cathepsin-D was
very low (7.1-32%). Immunostain for CD44 showed a lower expression in invasive carcino-

H O £:o001d 49 209 ma with and without metastasis (50.4 and 52.2%) than in carcinoma in situ (68.0%). CD44v6

Aol 1 20019 79 279 protein showed some controversy of expression between invasive carcinoma with metasta-
sis (35.7%) without metastasis (56.5%). Staining for nm23 was observed in the high expres-

HMOIRK} : v} B F sion of invasive lesions (85.7%). TGF- 21 and C-erbB-2 protein were highly expressed, espe-
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ﬁlfg?]EHr gt results suggest that CD44 and CD44v6 were not highly expressed in the invasive squamous
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UL2] incomplete adjuvants £ Z27hf FAlstd 39
% (CD44v6 hybridoma A3ZE(ATCC HB-256)& 4x10°
cells/mouse FEZ E7HUl FARBIITE AL 7-104 Aol A
AE BFE FA)E Bohfo] 3000 rpmOE 1087+ YAE
Zlet & ASdE ARSIt

A E S 5% CO2 37°C wl%7]o] 10% fetal bovine
serum (FBS)©o] X% dulbecco’'s modified eagle media
(DMEM) wujk¥(Life Technologies, Grand Island, US.A.)
o CD44v6 hybridoma MZ(EEx10° cells/mL)E ¥

2097} low stirring 8714 viFstATE 5ol Ao metao]
7PHIAE Wl 3,000 rppmeoll 1087+ Y4lEg]ste] At 54
3l T 25 kDa 999 FAJEA]o] €3 phosphate buffered
saline (PBS)Z $43}91th

CD44v6-1gG =2| H -Fab, -scFv it

CD44v6 TAET 3| F [gGE E&|s7] $5ke] Affi-gel
protein A agarose Z-d(Bio-Rad, Hercules, US.A.)S A
3l3tE 1 mL agarose® Z#o] ¥ 10 mL binding buffer
(10 mM sodium phosphate, 0,15 M sodium chloride, pH
82)% HES fAs #2818 A= 10 mL binding
bufferd] 34357 AHol| AQlth 10 mL binding buffer® ZF
PS8 ¢ M oS, 5 mLY 0.1 M sodium citrate (pH 3.0)
2 st dAge ZukE 200 wLe] 2 M Tris-HCI
(pH 85)= #7Kl F3tA1712, PBS vtE FAsiqith
Sodium dodecyle sulfate-polyacrylamide gel electrophoresis
(SDS-PAGE) 2 IgG #2& elsiich

Immobilized Ficin#} 10 mM cysteine (Pierce, Rockford,
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scFv AZ2g gl AAkS §5=519 SDS-PAGER #4151
Az dde] 1S 93 anti-His-tag (Promega,
Madison, US.A.) YA E A& western-blotting g 2]}
1, His-tag (Promega, Madison, US.A.) ZAHS AFs]A
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Technologies, Chantilly, U.S.A.)2 7+ welld 50 uL9
CD44v6 ©ld &al(1 pg/mL) o2 12A417F F9t 2583819
o 7 R SME g FEke] JAREES VHs o
& ALoA 2417 vEEAZ T ¥HS & PBSE AlF & anti-
mouse IgG-HRP (DAKO, Carpinteria, US.A.) ©]z} &A=
ThA] *e]—‘?—oﬂ/ﬂ 1A 7F ¥kS-A171 & orthophenylenediamine
2 @AY, ELISA reader® 490 nme] 3]

N Y= %xgs}oq Asheg WLas,

shehlol FolE ZHOEHE 5 um e BUE WEo
Felsdolsd BH F 100% FAAAN Sohehmsh,
100%, 95%, 70% L3ZAA A=z g S A 5
Fiorol 5E AlSII A FaskEze) oAIE fate]
100% wgrEo] Hatalrid 03%E Sste] 3087 A2l
3 SRR A G4 31E-S 915k 10 mM citrate
(pH 6.0) kool @7t 527 Fapd S2es A2 & A&
oAl WZIA 712 PBSE A6 YAt A2l E-cadherin
(Zymed, South San Francisco, U.S.A.), cathepsin-D
(Zymed, South San Francisco, U.S.A.), C-erbB-2 (Zymed,
South San Francisco, U.S.A.), Laminin (DAKO, Carpinte-
ria, US.A.), nm23 (DAKO, Carpinteria, US.A.), TGF-8
(DAKO, Carpinteria, US.A.), VCAM (DAKO, Carpinteria,
US.A.), CD44 (Zymed, South San Francisco, US.A.),
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Fig. 1. Purification of IgG and Fab antibody molecules. M: size
marker, G: purification of IgG by protein A affinity chromatogra-
phy, F1: mixed fragments of Fab, F (ab) and IgG, F2: purified
Fab fragment by Ficin and protein A column chromatography.
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CD44v6 (Zymed, South San Francisco, US.A.) % =4 A
28l CD44v6-Fas, CD44v6-scFve 247} 1:1000.2 &4 35}
37CoA 2417} FF WAl F PBSE FAISkT olAt &
A9l biotinylated link antibody (DAKO, Carpinteria,
US.A)E 37CollA 1587 ¥-3AIA PBSE FAI8HAL strep-
tavidin biotin complex (DAKO, Carpinteria, US.A.) & 37
CollA 15%7F WA Z T Imidazole buffer9t 3,3-
diaminobenzidine tetrachloride (DAB) chromogen (DAKO,
Carpinteria, US.A.)S 1112 Zgtate] A7l & A8k
Mayer hematoxylin®. 2 ™z @A A st Fetsiu|7 o
2 pasgh

2o oy 3 24

HAZA 3 G 9] ES B oR AFse] 3 2
& AlEAA Ao W] glom FPo R skt
4000) iR FHste] Holw 5007]9) 4 A TN AT
FHoE AEHE AEF ML EE JFE AN TFAE
T o] P AEFRE ANE don, HF S0 W

2 Asan dAEEE (G,
YolH = "+ Duncan’s mul-
tlple range testZ 01% 3% E‘IL pBkol 0.05 vwkd w) EA 8
Ao 2 folsirtal Adsloir.

2 1
CD44v6-IgG, -Fab, -scFve| At &l 22 |HK|

CD44v6-1gG 2] 92 Balb/C mouseo| CD44v6 hybridoma
NES FHskL Oé—% B 1 mLo} Ak 10 mLol W
A gt IS &L 1 mg/mL Ao HEgch
Affi-gel protein A agarose ZHS £3)] 150 kDa29| 1gGE &
28193, Ficin ZHE o|$3|A CD44v6-Fabs AAFsA 50
kDa«l Fabg 2] ZA85thFig. 1). 1gGollA Fab] AAkr
&2 e 30-40%F =Stk CD44veol that AF SGHZZ o
£ AJAHslE hybridoma MEZRE 750 bpel scFv ¢cDNA
£ do] A2FeHA CD4dvb-scFveE =31 27-31 kDa 99
9] CD44v6 A R4 scFvE £ AA e thFig. 2).
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Fig. 2. Identification of four scFvs with anti-His tag antibody.

Table 1. Immunohistochemical results of positive staining in
cervical carcinoma

Invasive SCC |nva§|ve Sce Microinvasive Carcinoma
. . . without . L

Antibody  with metastasis metastasis carcinoma in situ
N=14 (%) N=23 (%) N=14 (%)  N=25(%)
E-cadherin 12(85.7) 23(100) 13(92.8) 23(92.0)
Cathepsin-D 1(7.1) (13 1) 3(21.4) 8(32.0)
CD44 7 (50.4) 2(52.2) 9(64.2) 17 (68.0)
CD44v6 5(35.7) 3(56.5) 7(50.0) 10 (40.0)
C-erbB-2 2(14.3) 2 (87) 6(42.8) 5(20.0)
Nm23 12(85.7) 19 (82.6) 7 (50.0) 11 (44.0)
TGF- A1 7 (50.0) 6(26.1) 11(78.5) 7(28.0)

SCC: squamous cell carcinoma, N: number of cases done, TGF 31:
transforming growth factor- 1.
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o7 v wdgS Bt 535 AGUTolx % 10% °l3te]
882 Bt Table 1), C-erbB-29] W R o= F2 A X
vhs wEh e O H(Fig, 5), AR "ﬂi°ﬂ*1l" A
2 A%t Nm23e ol B vdel AFus BTl
A 80% olAte] =2 WSS HYOoH(Table 1), & AE
A g0l He P HAtHFig. 6).

TGF- 812 HAold Hgkgolme] wadgol 261%° A
WA 3gkont, Holdl Aol 50% = F7kerith gk mlAl

IgG Fab

1scFv 2scFv 3scFv 4 scFv

Fig. 3. Specificity of various CD44v6 antibody fragments (IgG,
Fab, and scFvs). Absorbance at 490 nm of control is 0.2-0.3+
0.02, 0.2, 0.5 and 1.0 g: Amounts of CD44v5-6 proteins used in
ELISA assay. There is no significant difference according to the
Fab and scFvs antibody fragment by using Duncan’s multiple
range test.
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Fig. 4. Immunohistochemical stain of E-cadherin shows positive
reaction along the cytoplasmic membrane of the tumor cells in
carcinoma in situ (A), microinvasive carcinoma (B) and invasive
squamous cell carcinoma (C).
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Fig. 5. Immunohistochemical stain of c-erbB-2 shows positive
reaction along the cytoplasmic membrane of tumor cells in squa-
mous cell carcinoma.
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Fig. 7. Immunohistochemical stain of transforming growth
factor- 51 (TGF- 1) shows positive reaction in the cytoplasm of
tumor cells in invasive squamous cell carcinoma.
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Fig. 6. Immunohistochemical stain of nm23 in the tumor cells of
squamous cell carcinoma.
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"% Fig. 8. Immunohistochemical stain of CD44 shows positive reac-
;-$ - ' tion along the cytoplasmic membrane of the basal layer of normal
’ o . exocervix (A), carcinoma in situ (B) and invasive squamous cell
- 1 -

carcinoma (C).
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T #EEY Cadhering AEZxH] F2 BA2A 99 2 ) AHBATE glom Foke HMolg dET F e AREAY
Aotoll A MPAF A Bl i koA cadherin®] L 7= @tk 84913, Shimoyama SY% E-cadherin®] ¥
e T2 A &3] BEEe 2o, o3 TP Y 3} FL A A=e AAAVE oA s B Ay
W oo gok #AHo] o, oA AFAFUZTAME rl7HA] oA E-cadherin®] a2 Mol T4 AF A 7] 4
ol Aoz AHA kM Cadherind 7|18 729 B4 54 HIAZE glol AHWSERE AoldE7HA A A ool
o uwa} E-cadherin, N-cadherin, P-cadherin, M-cadherin, Az wgl GAo] FojA dj3olztz o] ekl Ql= AL
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Fig. 9. Immunohistochemical stain of CD44v6 shows positive reaction along the cytoplasmic membrane of the tumor cells in carcinoma in
situ (A) and invasive squamous cell carcinoma (B).
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