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BEECECTIREEEE» EATAZ L1322 <
HohTRD, CORBERE MROEBIEE S L,
RRIBEICEL 2 BEELETRNREERSE (DIC ©
FERIZAEBEEZBNRTWAY, EllaoEELT 20
KEBEEEYEZ B&KE T2 X Weystein
protease A (CPAY " DRMEN D B b 2 b P53
MEB B TRRY, —0, KBEOBENF L LT
BBEE PR carcinoembryonic antigen (LU F, CEA
LBEED), BEGHPLIR CA19-9% L OV NCC-ST-4397¢ &8
By, BKBAEHENZED DR TV B9 iz CEA
RRKBEEEZEOMBE SR I UABRESCERELE
T58, BEAVCLhTVAH CEAHGEY AV &
ERBFEVRHN TR EERBHIRC b FEET S, %
7z CEA LISt B HR I ABBEE o fid s X O
TORBRNPSOBLLT LEETH B,

bhbhite r B¥LEEBRELK?2Y BT
L, = oMfagks REE R T factor X » B EEH
{b3 % serine protease ¥ ELETAHZ L X RHBA L, *
@ serine protease * BEEEHER U /B X 0 AT, K
OHBHAFLCPA LERLAEZ L XRELTE R,

<1993% 7 A 7 HZBESJIRFERL . KRB EE

T589 KRMILUMAEFRITT—2 ARAFEFTE
1548

¥ 72, T serine protease ICXT 5/ 7 r —F AH
HERERL, Zofifkre r BlEakoACRIETS
Z & X b Zh% coagulant cancer antigen (AT,
CCA-1 & B850 & B D137, CCA- 1D BB LERIR
RECTHRRLLLZ A, ER BB KBERED
FHALBBECHSRCER L TCWB I LBt ks
7219 B CCA-1Hitky T KBk 5 CCA-1D
RE L CEEBREN IR Lz L 2 5 CCA-1ik CEA
LARCERCERE N RDHh, CEA X h b ERERKE
BB EHARDORIOTHET S, TLRARE
VCHREOEEEB KT CCA1ORBELYKRF L
R, EREERR AR IFLVCEENRER TH S
LERTRBREALD TETONBRBERZ N2,
HEE L UFE

1D £/ 78e—FAH4K

1. 31 CCA-1#ifk, CCA-1HE %7 L, CCA- 10|
[EiE v & R 5 A8 (IgM) Mifam B
B WAEEBESug/mD XAV, 2 v b e — ik
BThH B SP2OEE FER AV, 7 AlI8 L RRI
CCA-IEx*REBL RAFROoOERELET 3
AI51 (IgGy) #Hitkic o b —8Mo KBEEMN RS
L.

2. BLCEA ik, B % & H o Hil CEA #l & A5
B7 (Dako, Ca, USA) % phosphate buffer saline (1A
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T, PBS &BEEE) CTLORARLCTH WA, 2vbr—
NAIATB @ bovin serum albumin BE & A1,

2) KA

ARAFEFIE 1 AR CUBRTR, 3RS
BAE Y =2 b —%T - e KBRERE 007, KR
e 7 4, IREMELS6], BRELFID5 74 v
TEYTR BT 74 v, REEERECHLL,
KIBIED stage ¥ L CEBFEN S ERRBERE R
KPRt » e, KIBEEGIOMNRE stage 1, 204,
stage II, 2141, stagd II1, 184, stage IV, 42/, stage
V, 176iTa b, A8FHIEcIESLERE 3 7,
HHRELGTH B,

3) REEERE

ABCkit (Vector, USA) X 9fT-1, THhbbH
1 kB ERRofiEr vy, %612 DAB TfT - 1=,
DAB F &t 0 %3 Hematoxylin TfF - 7=,

CEA 0 XBEEAB KT 2 RERYED 5 DI,
fi-t5 7 4 v#1.0mg/ml, trypsin(PBS)¢37C, 30
TUBET -1,

CCA-1#LE 138 % [ E % diisopropyl fluorophos-
phate (LI'F, DFP &B&32) 35X O HgCl, T% DE
EMAHAEIhD LX), —WMOEFCRERYH
- 7 7 4 v, 1.0mM DFP % 70i31.0mM HgCl,

KBk 5% LVERRE CCCA-1 oRH

HHS 2L 268 125

T3TC, 05 ABEECHEERIT, FTOEELHRHL
7o, Fle—EofEFITIX CEA & BRI trypsin LE %
TVRESE~DOHELRE L1,

4) AR X URBIEOIEFHE

CCA- MEDEFABIC KT L REYRNT 51
i, RADEERKE, M, /8 8, +28E K
B BREE, RAZE, BRE, B X UBRENIGBORED <
S7 4 VvEABYIRARR AT 7 4 vEREABRRAEL
7.

5 HEORBEEOHE

KBRIEFEE 15 CCA- 15 L U CEA D RELE
Ed, S8R oBEKRCRE 2L BDLREVD
OEEH, RROEEL, 1/3LUToLoriEEs, 1/
30 52/30 b DR R FERMEE L U2/3053/30 b0
REBHIHELL, FREEABEECILTIT
SFEBOED O NIHEFIBMEE L, KBEBHER
B FERRE LRKCHE LK,

BRiER L CREMNROEFICE T2 CCA- 1D FEE
REDOTMIZ BROLAD LAV bOXENK &
L, K BETLRREOED LM BEAIIBHE & L,

# =B
1D ABEREFEM k35 CCA 10 R,
KBE KT 5 CCA-1D F B % stage Flic =T

Table 1 CCA-1 expression on colorectal cancer with immunohistological detection

Expression car(ligigiga) Stage | Stage 1II Stage 111 Stage IV Stage V Total
Strongly positive (2/3—3/3) 11(55.0%) | 13( 62.0% | 12( 66.7% I 12(50.0%) 8(47.1%) 56(56.0%)
Moderately positive (1/3—2/3) 1( 5.0%) 40 19.0%) 5( 27.8% i 10 4.2%) 3(17.6%) 14(14.0%)
Weakly positive ( <1/3 ) 6(30.0%) 4019.0%) 1C 5.5%) 6025.0%) 5(29.4%) 22(22.0%)
Total positive 18(90.0%) | 21(100.0%| 18(100.0%)| 19(79.2%) | 16(94.1%) 92(92.0%)
Negative [ ¢ 0 ) 2(10.0%) | 0 5(10.8%) | 10 5.9%) 8( 8.0%)
Non speciflc staining 0 ! 0 0 0 0
Total cases 20 21 | 18 24 17 100

Table 2 CEA expression on colorectal cancer with immunohistological detection
Ex : (Stained N
pression cancer area) | Stage 1 Stage II Stage III Stage IV Stage V Total

Strongly positive (2/3—3/3) | 120 60.0%) 17 81.0%) 7(38.9%) | 17C 70.8%) 11(64.7%) | 64(46.0%)
Moderately positive (1/3—2/3) 6( 30.0% 4( 19.0%) 8(44.5%) 7029.2%) 5(29.4%) 30(30.0%)
Weakly positive | ( <1/3 ) 2( 10.0% 2(11.1%) 0 0 4C 4.0%)
Total positive 200100.0% ) 21(100.0% ) 17(94.5%) | 24(100.0%| 16(94.1%) 98(98.0%)
Negative [ ¢ 0 > | 0 1(5.5%)| 0 1( 5.9%) 20 2.0%)
Non specific staining | | 14( 70.0%) 13 61.9%) 14(77.8%) | 19C 79.2%)| 12(70.6%) | 72(72.0%)
Total cases | 20 21 | 18 24 17 100
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(Table D, iz ki3 BH I Fho stage itk
WTH79.2%0:5100% & EE T, £ETIRIZY DBM:
RThote, 2O LhEELN FOBREXYRLESD
1X70%THh -7, EFHKBHBZICK TS CCA1ORE
RINTOEFATCRDShizh -7, CEA Tl stage
X D94.1% 20 B10% I REREBD LR, &ETIT
BUOBUEERTH -7, LHrLEDSH CEA TIREY
KBEEBCORBELRRYDEFACAD LR, FhboD
BEALEDEFGPKBHBECSTLERTH-
(Table 2), R—EMDOHEFEY A icdsit 5 CCA1E
CEA o3B3, Fig. 1, 2R TiESICIL, BEEA
2/3D M T1E CCA-1L CEA B F D RBEBE LR
AEBCKRELEZXZ DR, L LBETAE
FHABRE T CEA BRBEL, CCAIRRAD LR
v, Fig. 3, 4 DfEF S A—EMOERTF ORETH
0 BAEERETCEBEL W5, ZoEHTk
CEA DEMBTORBIBLALHD LRI,
CCA- 1 EMBTHVCRANED R L, ZofEflc
BWThH CEA RERDOIEFERBEITD b i,
CCA-LIEMEECR LIS REL, Mo+
DENRWECHRD B i, Fio—WOER TR
Mk & BEMED LRt (Fig. 5). CCA-1oRE
EREER, BB b RBEC BTk
gtﬁ%bimrﬂb roﬂttﬁ‘oﬁ_

2) KBEFEBRE kTS CCA- 10X,
KBEREBES 7 floFEBHE T3 CCA-1
DEHIThIFEEL LOBRETH -, EERF

Fig. 1 Histological findings of CCA-1 expression
on a colon cancer. Cancer tissue of the section
was strongly stained with AI18 antibody. No
reaction was observed on normal epitherial tis-
sue. (X100)

79(2811)

Fig. 2 Histological findings of CEA expression on
a colon cancer (same case as Fig. 1). Cancer and
normal epitherial gland were strongly stained
with anti-CEA antibody. (Xx100)

Fig. 3 Histological findings of CCA-1 expression
on a rectal cancer. Cancerous tissue under the

normal epithelial glands was strongly stained
with AI18 antibody. (x100)
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BEZI B VTH CCAL1 DRBRITRCOER TR
Hbhishote, AFC CEADREL 746+ TK
FEELD EORBEATRDI,
3 KEEES L UBREBEAEICRST 5 CCA-1DHR
KBEBREZS VT CCAIHEROESCRE
BED L (Table 3). KBBREABRWTY
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Fig. 4 Histological findings of CEA expression on
a rectal cancer (same case as Fig. 3). Cancerous
tissue was weakly stained and normal epithelial
glands over it were also positive for CEA. (X 100)

7
S
-

e

KB BT 55 LVEHUR CCCA-1 o RE

AMN=EE 268 125

Fig. 5 Histological finding of CCA-1 expression
on a colon cancer.
Cell surface, glanules of cytoplasm and some of
the nuclei were stained with AI18 antibody. (X
400)

CCA-1OHFHBIIREETH b, CEA Xz & A EDEFIT
EAPRD b, REABICET % CCA-1oRH
FORBFNRAE OB WS RET HIES L IRE
DEL OFFICRBELBDLNBERMRDH O, TDOF
B —ETiish -7, —JF, CEA DRHRi, 3
EAEDEGTHBENRAE CBEGR L £ACER
LTz,

4) FEHEZGCRT 5 CCA-1DRE

BMATIREE, BHEOERBRT LR, MREZOR
ELEREERR BEERIVE, tEBRETED
BEROFhFh—Hc CCA1DRBVED L
o, BREREBWTIIGER, MREZ LR UIEE
KOZhTZh—BFREIBD bR, EEUAD

BB TEEA BREEL EDRBEITFD LR -1,
5) AII8HLiEx & ABIH B O KBEMABZ ST A X
G X UBREER OBE
2000 K BEEBTHF ToRE T, #1 CCA-1HLE&
AI51ex AII8HIMAR & & { A0 EBLE ALY RL .
DFP % 7213 HgCLAE % 1T - e KIBEHEBE YA T
3, MBARTbhbih-7cbD B L TANSK IV
A X b EFB I 5 CCA-1DFEBRIZEIXEAD
bhlehotz, % Trypsin MBI X AEELAD L
nichoite,
x =

BARZBCR VT, MEREESTEL TS &3
HLbAELA TV Y, EBHVES T 5 MREE

Table 3 CCA-1 and CEA expression on colorectal adenoma and cancer

in adenoma
CCA-1 expression CEA expression
Total cases
Positive Negative Positive Negative
Adenoma 8 7 14 1 15
Cancer in adenoma 6 5 11 0 11
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iEE SR LWYHE IOV, ARETFI0 @1,
Gordon b2 X 3 v+ ¥ VX2EB X v I hi
CPA®"% X UL Pangasnan Hi2 X W #& I hie
~ 7 % fibrosarcoma X 9 #ilfi L %- serine protease ®
WE9ORALIS, &< CPAKEILTIE, # CPA
piisv AGCHEBREOMFTORBERIE X b B
Y= AR AFEESARBE IR TWLAT, L, &
FRBEEYRGICRET, KBEL oMyt
CPA DEHERTBDH LAV E VS BE YR L OKB
BEEV 2 AvfaFagial o BRlEicr
EEOREFECAED LR o7 L OBEDL B
D —EOFMRB LA Tz, b+ BFEEEME
B LK52'2 X b ¥ 8L L 7- serine protease & 5% F &
11~20KDa T, % © ¥ [ {& ¥ & Russell’s viper
venom (RVV) LE#EORESETHY, RVV X b
BVCEBREES R b O EAHER IR TS, FoUN
¥fzid e b factor X heavy chain ©5281E£ H Arg
LOIRIBEE lle DRITH B, ¥72, ZOBEEIEMRIT
BERBEEA % B\ 7o %5 < DFP, Leupeptine 8 L O¢
HgCl, TR#ET 5. = D serine protease FEM T BEK
EOHHMEEMO MRREEEHEOVTHE D
B, HlL I mF7—EThs. ZDOH L\ serine
protease X T 5 €/ 7 v — F A Hfk AlI8 (IgM)
PR L, ZORBEXBRFLILEZ A BRI D
KGRI DB0%B I RE X A, &+t AR
BR OBHEZFEMIN S X O~ v Ak cii B 2R
Dizhrotz, DIEOFKER X Y Z D serine protease %
coagulant cancer antigen 1 (CCA-1) & &ftiF71®,
7, RERE, BB TR MR BREEE i
WAL, KBREL AR AlISH 4 chRieigie
T o T fER56% 0 5100% DRBEERTH - 7=149,
SEDORKBREE TS CCA-ME D RBR & T
BB CRRNRRERRZED bhic, CEA TRTI2%D%E
FITEROKRBREEC: 0RBELATD Shi-orstL
TCCA-ITRRBOEERER X 0F oo B’k
BT ZORBIFRDOhihote, FRRBEC
BT5 CCAIORBERL 2EHETNRREERTH -1,
CCA-10EBIZ, KBEBOETECHGHE LBG%k
B T52 L1, CCAIRKBEAMCERNCS
KREBATHHRERTHD = LhE 2 Shi, —F, CEA
DEBEL8% L, ALAGBERAGMOBEVL Y
bimbrote, SRk Trypsin BRI X b L2345 -
LickebtEzbh%, Lil, CEA REEKBERE
T72% & BB IFEH L T\ o, ¥i4E CEA BEM AR
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FEAED Hh, 15KDa @ CEA B IEHKBHETS <
BETAHAZEDHBLTEDY, SEOKERIA G
PitE7315KDa © CEA BB L TW5L D L E 25
ns,

CCA-INEFKBRER T2 BREALTBD LA
Dottt bbb, KBRER X UCREASE TR
HEROEFCREAED bR & X b, BRI D
BHcRRTHZEABBINDS, ZOERDWT
BRI HEHMEBRRBLETHDEELLRSD,

X — F=v R CEBEORL 5 MIEMias L A
Wt CTEBEo SR IE VB BB L T
CCA1DEBMENZ BT TRFRENTHBY, X
BEREBERECLL2PCEVW-BREBDLELD,
CCAIDREBEXABEEBIZLEEL TW5 2 L5
MEhs, ThbbEMREIOBFCHE LB
CCA-loMEBMEFEM = X b, MlaRE 71 7V v
BRAEL 3 & ThEERRAEMOE CERT 50
ZHERCHA S,

CEA ® CA19-90 #HR EMIBoEZ S LT
W EDBENRD B A, EENOEMBRTIT
DREDEEE 2Tk, Zhics L CCA-1iE
k b factor X OBEEHER & W 5 EHEEIEHE N
H5EIREOBERE L IR T VB,

CCA-1DBEEM: % #1545 DFP, HgCl, DEEFRFE
FHLERT > THEBRATRLORBCHENE
SDbhhlthotcZ kb, CCAIREELLBEEHE
LTHEETH D EELDR D, T, ALSHA IR
CCA-lDEMTR T LRBML T BH, SEOBRETIT
EE2AME I T Th ALSHAIX CCA- IR R R
BTELHZEBHLM R e,

AEREES CIEEN R IRERAED bhit &
W HED D B, AlISHAEIL CCA-1DBEEE/S
HTAHI2BEL B LD, EERTOKRE
EABEETCCALC L AMBRENEL TV 5D
2, ¥R CCAINEERAES LTV A RETIR%E
OMBEETFEPEEL T ohiconTiR, 4%
CCA TR OBMMBEIC s 5 IEH OB BVLETH
%, b P RKBEBRET, @8ET CPA A0 MK
BREEGHEOFEYHER L ICOREXREL DT T
»5.

BARLORREOEFEABC BT CCA LMK
i, WYL, WMEE B +toEBERo—®iE
REAPBDH LR, MHCL EeER b -1, CCA-
WESABERIC BB T 5 ESRTETE
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sy, BAERBIEBIERENZREAER—DOH
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AFP e FOJERIEHIR L v bh 2 EAR & 2 B
HEEZLRD,

EHe r #HBKC KT 5 CCALDRFELYRDI = &
I b, EERNCE VT CCA-1HF & 20 DBER LW
ool tuwasdoeEzohs, FE AR
TNEZY/FITANARLE Y L4 740 RAPERNESE
k& h Bt factor Xa BABLETH D Z LA LT
o TBDY, 7 AN ARBEIRALT factor X & Xa i@
FHRTHBERICELFET ST 220 4@, E
FHREXE L UM LRI CCA- 1D REXEDI T
XY, [ETDOY A A+ AREOEMR(LIC CCA-15B8
S LTRSS E L bR,

BLE, KBECRCTHLVERR CCA-10RE %
BB LR X v, CCA-13E X CEA
R CA19-97 & & Bs b & DAESFRIEMEL B S o s
FLVERECTH Y, KBECE T CEA X b b
BRREASVIE THE LALLM -1, &
F KIBEO SR OEFNC I CMEREERE % EEIEEAL
ToH2) V7T 7 - EOFHERDDID KT EH
EHThY, KBEICL 5 CCAlOEAIBRETE
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mary structure of the virus activating protease

Expression of a Novel Cancer Antigen Coagulant Cancer Antigen 1 on Colorectal Cancers

Haruhiko Inufusa, Toshiyuki Adachi, Masato Nakamura, Katsuhisa Shindo and Masayuki Yasumtomi
The First Department of Surgery, Kinki University School of Medicine

The cancer specific antigen coagulant cancer antigen 1 (CCA-1) is a novel serine protease that has a strong
potential to activate Factor X directly. The monoclonal antibody AI18, which recognizes CCA-1 and has a specific
inhibitory effect on CCA-1 coagulant activity, was used for the immunohistological detection of CCA-1 on colorectal
cancer tissues, and for comparison to CEA expression. CCA-1 expression on colorectal cancers was detected in 92%
of the patients, while CEA was found in 98% of patients. Expression of CCA-1 on normal colorectal tissues was not
observed, hence CEA was expressed in 72% of patients. Half the cases of colorectal adenoma and cancer‘in-adenoma
showed positive CCA-1 expression. CCA-1 expression was observed partially on squamous epithelial cells, gastric
glands and bronchial mucoglands of normal adults and fetuses. CCA-1 is a novel cancer-specific antigen with
well-characterized biological activity.
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