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t b IS D mucinous cystadenocarcinoma (LT MCC LHg) OFREMEAES FAL F I — L8
BT L2 E 2 RERR L U CRBEROE 2ER L 72, +9uRIRE T 2 ERAL, ¥ 1
AZEHBET 1 8o MCC ZRBRNITEROTE 2R 7z, BRIEES» B EMIR VL Fhb itk
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TROGERZRVWELTVADATHZ"Y, bTmiz
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BEETRL T2, FROEERRIEAMICDW
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MCCHIEDEEEZBE I L TWA, L L Z0H
FiH BB B DR X W3 oncofetal RHE T
Hotz,
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R, enzyme-linked immunosorbent assay
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TREYFAAL, RTAT 497« RY—F— %
FL T 48 B5R0 4 ~ 8°CTHR#%, 10,000Xg 30 2
HEEL LT EERBL, WEICDWT0.2%D0C ic &
ZHHBEREIC 2ET o, fH 3ED EFCIRE
NZNIEEROAT MY E2MAT1IERUE-
0°CIE B &, EULKBRPEEELCIVED, W
Br&¥ CTNEORFAKIZED»L, 3,000Xg 5 53EHL
# 0 L& % Sepharose 4B (Pharmacia Fine Chemi-
cals, Sweden) DA F LICAWL, EEKE/F0.1
M Y > EEEK (pH 7.4) THBH T 5 & /N8 72 pass &
BEDOE—7 L retain T 2 {EFFHEOEE— 27 288
h3. pass PEOE—2i3 DOCIc &k 25 1 BT
TRES»H 2 RERNT S, EFFHEOEE—7

(“Pfr2” EFER) 2 /— VL TEa 77 Fa—7
AN, BERNTEREICH T CEBHFEL, A : T—20°C
WREL:, BEAERF Lowry B2 L o 7z,

BlCHR & L TR 20% (W/V) £EERKKRE
YA—tHBWIE 2% (W/V)0.01M Y~ EBEEK.
&5k pH 7.2 (phosphate-buffered saline, LA PBS
LHE) wEYVA—OEML, FEREET-200CIR
FL.,

3. BoWNNESEOER

T O KR MmiE 1gG 5 B % BrCN-activated
Sepharose 4B (Pharmacia) 2 X —# —E#O H W
> TRHEEY, 25/ — VT 3 AE-FEEE 1.5X
10cm DA T L2, MCC D Pfr2 (BEHE 5mg)
ZAWL, 0.IMERE> MUV ABTEHL, BERE
280 nm ORIV — 7 2 EH TEEEL /2. TN TORE
24 ~8°CTiTof. REMMBIRLTO 4 EOHIR
##% 1ml @ Freund’s complete adjuvant (AT,
FCA) THAL TR ZNBIOKBRROBERE T
20, 7, 14, 28 HE® 4 EESL, HEESO 18
BieRMmML T4EBEFRLL, OEEMERE Y
F—bF1iml, QFFELA—F0.5m] BREIS A —
b O0.5ml, QFFREY A — 1 0.5m], BREISA—H
0.5ml, EEL POFE Iml, FEISEZA—1MRVTH
b 20% (W/V) AEAENKRES A - 2ERALL.
MR —200CicfREL, AR EOTIE* SRR
ELILD»SHBT Y E=Y L 50%8ME LD
1gG AE %57z,

4 . WEOIES

EEH400gDELEY b 9PEIZ MCC 3 fl, SCC
6 B0 P2 RA 1ml Gmg®EH) * FCAlml T
L CER FTREICES L, 0, 7, 14, 28BEK
E& 21TV, 35 BB LERI L, Hi MCC HulE 3 &,
NEEOHL SCCHLME 6 R ER L 7=, Uiz /&0
DHELT-20CIRTFEL, B - BMEERET 2 &

IR S58E T 7,

FUABEEICRELEY PME Imlico&F
Bt MO 0.5ml, SR, A, BB, B, B, KB
W, BIREFO 20%(W/V)EB A AKkEy
F— P& 0.5ml RUKBEDO 20% (W/V) £HEAsg
AREESA— P 1Iml M2 CERE 1FMB &, >n
T4 ~8°CT 1HEREEZL, 10,000Xg 20 S35 #:E
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0.2 ml, JREE & KEEED 25% (W/V) PBS & E V4~
P& 0.2ml] BBIEEB®D 25% (W/V) PBS R E Y % —
b 0.3ml 0%, EE 1FH, $ETOHEHE 1 ®kE
LUTEFE®2ED, PBS%#MMZ2 T1.6ml (BiREE
1:16) H5wid3.2ml (BEEEL 132) LLTHE
Al

ELISA Bz MCCHIMF 0.0l ml &2 EEF
t MM 7.5ml, b b MEEGEZSES 200 mg, JRE
26% (W/V) PBS i & ¥ & — L ml, FaEB2S%TEY
F—F 2ml, ¥ CEAERK 4mg (CEA L LT 130g
), SCC @ Pfr2 #& 3 mg #I0A, LECRAROBRIETR
IR %FTv, B EEICEHO 0.2MEE T Y 7 A%
1INz CTEIB 30 ME % 10,000X g 30 42 ¥ HE L
L, 20 L% PBS TEHi#E, PBS T 10 ml (B
E1:1000) ¥ LCHEMALY, %%, HCEAEREX
BEOZIMME 2 5 Krupey 57O FHEIC X D HIHL
7z, :

5. REFNREE

7 VA E i #% (Ouchterlony ) WIZEE 1.5~
2.0mm OEXBWEZE3mm, HE3mm £7-3E
£ 3mm, Mk 4 mm OFUR - PUETLEERL 72, TR
EEOBOEEIZSmg/ml & L7, BERETL~
8°Cick & 1 EMBEL ., AEERKEICIES
1~1.5mm ® Agarose HE (FMC Corporation,
Marine Colloids Inc., USA) Biz{E- HEFIC
MCCPfr2 22 T 20 mA (EEF) TH 2REMER
WEH, FUREFALED 4mmBENHE (08 1.5 mm) £F
1L CHRINET MCC Vg 2 A, 4~8°CTRIGE
7.

BB X REE cryostat Y1512 D W TRIEE
BFof WRBEL D16 7203 1 1 32 OBIRHUIE &
R 1 R, FITC @it v b IgG (FKH)

(Behringwerke AG, Germany) @1 : 25 Hif&=E
B30 ARG & 1, B %1 Olympus BEHE
BEMHE BH-RFL-Bic X o7,

ELISA i& Voller 59D #B1E D /NEFEITH-T
Fotz, 2WAKICE - F v F—EERITT NV
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£y bgG 77 4 =7 4 —HETE (1L%E) (Kirke-
gaard & Perry Laboratories Inc,, USA) %{EAL,
o-phenylenediamine 12 & 2 RIS % ER 155 & LE
%1z EIA Reader EL307 (Bio-Tek Instruments Inc.,
USA) Ik D ELBEREER{To 7,

6. HIB{LFEEISHT

BIRT A A7 BREKEIZ T75% KV 7270073
Kok T A (SEEZ L pHBS, @SV pH 67) %
FAL, PURZ) U BERpH 83 2BHELL,

WkENZ 4 mA/tube THI 75 SRIT o 72, WENEROD S L
A7 LD & LIT O#BIE %175 72, (1) Coomassie bril-
liant blue R-250 i & 3§, (2)%° V% agarose HE

(FMC Corp.) O#BIzfE->-NICB &, HRBES
WEOBELEHR dmm BN ETE 2 E-> TR
IR % A, BERET4 ~ 8°C L:BMKE. 3)
T 2mm HETHIEL, €251 2% 0.06 M ¢
BiRER (pH9.6) @ 0.3ml THIEL, &HHEKIZ>
& ELISA iz & 2 FURE O HIE.

Fig.1. Examples of immunodiffusion patterns of absorbed antiserum to ovarian
mucinous cystadenocarcinoma (MCC) extract in center wells against MCC extract
and various control samples.

(a) 1, MCC extract ; 2, normal human serum ; 3, liver extract ; 4, spleen extract; 5,
lung extract ; 6, ovary extract.

(b) 1, MCC extract; 2, fetal lung homogenate; 3, fetal liver homogenate; 4, fetal
spleen homogenate ; 5, fetal stomach homogenate ; 6, fetal intestine homogenate.
(c) 1, MCC extract ; 2, Krukenberg tumor extract ; 3, granulosa cell tumor extract ; 4,
ovarian mucinous cystadenoma extract ; 5, embryonal carcinoma extract ; 6, ovarian
serous cystadenocarcinoma extract.

(d) 1, MCC extract: 2, colon cancer extract ; 3, gastric cancer extract; 4, uterine
cervical cancer extract; 5, renal cell carcinoma extract; 6, lung adenocarcinoma
extract.
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Polyacrylamide gradient gel PAA 4/30 (Phar-
macia) {8 L, MCC D SRR 58 % vkEh L
TAFREORUERIT o1, HFE~—7—I2i3 cyto-
throme %@ MW-Marker Proteins (4! > % LE
BIZ) EEMALE,

BRCLINRSEEBREUTO L 5 T,
MCC Pfr2 (50 ug BH/ml) % ELISAFH 7L — 0D
vz dH 72050 ul i1 Z TpH 9.6,37°C 2 BRI R & &
7. 7 2 VAR T T, (1) PBS,(2) trypsin (Type I,
Sigma)5 ug &t 0.05 M b U RIEELEEIR, pH 7.
5, (3) phospholipase D (Type Ill, Sigma) 25 ug %
H0.05M U »EREER, pH 7.0, (4) neuraminidase

(Type V, Sigma)50 ug # & 0. 1M 7 2> 8-
BRI, pH 53,27 22 50 xl BN T 37°C 2 B
f¥% &, %% ELISA KL D&Y oo FEEM : H
EL7.

54 %

1. FIVRIEEE O RS

RILUVHT MCC Pfr2 Hilll#id MCC Pfr2 g s ¢
SREEBO P2 2V RES XA — P INH LTS
BOwBREELCS, & 2 TEBORINE ML #5m
BEFEMAT S L MCC Pfr2 %713 25% (W/V) k=
PA-tOMEDA I AORBREELE L, FEaE
BOPI2 FRLERES 2 — b, RERERE S 2~}
W IZHIER D Pfr2 £ 72l RV 42— o LT
UWERREECE» o7 (1), 7H0 MCC Pfr2 1&
SR 4 Pl R % 4 U e hs, RO AN,
HeRIHER 5 2 W I FE D JNEERE, AASEREI 1 flb ot
BERELE Uo7z (R 1), —F, EHEIBRINETF-
7z 6 FDHL SCC Pfr2 HlM 1 3~ T D MCC Pfr2 Z
IR L T EE U ok, 8, MCC Pfr2

Table 1. The distribution of ovarian mucinous cystadenocarcinoma (MCC)-specific antigens by gel

diffusion
Tissue extract No. tested |No. positive Tissue extract No. tested |No. positive
Normal adult organs* Ovarian neoplasms*
Liver 5 0 MCC 7 4
Lung 5 0 SCCH+* 9 0
Spleen 5 0 Embryonal carcinoma 3 0
Kidney 5 0 Krukenberg tumor 4 0
Stomach 5 0 Mucinous cystadenoma 3 0
Large intestine 5 0 Granulosa cell tumor 3 0
Small intestine 5 0 Other neoplasms*
Ovary 10 0 Gastric cancer 5 0
Pancreas 3 0 Colon cancer 4 0
Adrenal 3 0 Renal cell carcinoma 4 0
Thyroid 3 0 Breast cancer 2 0
Heart 2 0 Lung adenocarcinoma 2 0
Serum 10 0 Cervical cancer 1 0
Fetal ogans** Hepatoma 1 0
Liver 3 0 Pancreatic cancer 1 0
Lung 3 0 Prostatic cancer 1 0
Spleen 3 0 Seminoma 1 0
Kidney 3 0 Wilms’ tumor 1 0
Stomach 3 0 Rhabdomyosarcoma 1 0
Intestine 3 0 Leiomyosarcoma 1 0
Cerebrum 2 0 Malignant lymphoma 1 0
Adrenal 2 0 Chondrosarcoma 1 0
Heart 2 0

* The low-molecular-weight fraction (termed Pfr 2)

of the desoxycholate-solubilized extract prepared

from the insoluble fraction of each tissue (3 mg protein/ml).

** 20% (W/V) homogenate in saline.
*** Serous cystadenocarcinoma.
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BELE N TAT Iy, HE b7 4 7Y =5y (LIE
MBL Ltd, ##8) Ht b a7 v F b ) Foy,
t +1gG (BL EDAKO immunoglobulins Ltd.,
Denmark) UM & I3 MR EE U398, -7 = b
EH (DAKO) L f-3 2 ua7y > (EfeF T %,
HR) LRRICET, ok FEFNBEES T 3
TEROIME & bR LU 2 L ik o 7,

REETXB TR MCCRAELEbN 2 7—2 1t
BT TY ALELT: (M2).

Fig. 2. Immunoelectrophoresis: MCC extract,
developed with absorbed antiserum to MCC
extract.

2. BAREEORMK
BAAFER ORI E T5 7251 MCC Pfr2 Him %
(RBEL 162131 ; 32) REAL, MEET
MCC DREEGT R % 532 ¥ MCCHIBE - < ic 2
OB B HEREER LA (K3 a), GIE(K 3 b )R
Dy BB, B OB, B, PR, SR, BEE (2
3¢) BBHERAEEREY, SCC(H3d), FEIR
RY-LEE, MELKE, B, R SHEsEo
VRGO TnbBETh o7, 2B, N MCC Pfr2
FUIE (1 :16) 0.1ml 2 FEGEHMEFLEES 3 »
i Krukenberg B O Pir2 ® dmg BEH TRIT L,
0.1mICEBBLI- D TIRERELT MCC #Efa i
BEREERL =5, MCC Pfr2i & 5 REER RN T
iF MCC oMz kbh Iz,
3. ELISA ogi#%
MCC Pfr2 6 & UM B OZWE 2D Ww T,
ELISA OB 2T > 721 MCC Pfr2 FLIME (i
B 1:1000) &k DRFEETFTY, 4D & 3% dose

Fig.3. Immunofluorescence of absorbed antiserum to MCC extract on section of MCC (a), normal ovary (b),
fetal intestine (c), and ovarian serous cystadenocarcinoma (d).
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response curve ® &7z, BEMNLZRINETT> T 57>
HEFEEVETL, MEBEZ ELISA £ LT
FELUEL %328, MCC Pfr2 T2 2.5 pg/ml» s
A—=TDIAEY RSN, MED SCC Pfr2, ppsk
Pfr21d 100 ug/ml THIEKIR R shiz L,

o o
~ 2]
T T

OPTICAL DENSITY 482 nm
b

Iy A 2 " . A 2 i

0.5 1 2.5 5 10 25 50 100

(8 /mly
ANTIGEN

Fig.4. Dose response curves obtained enzyme-
linked immunosorbent assay (ELISA) with
absorbed antiserum to MCC extract.
t®), MCC; (®), ovarian serous cystadeno-
carcinoma ; (A), normal ovary.

DT 50 ,ug/ml@%%%ﬁucomﬁﬂﬂﬁi’%ﬁak
R20DE 51 THED MCC Pfr2 Tt 0.D. 499 nm ¢
0.15~0.29 TholeDizxtL, BT, B, b, ow, 1y
FASIE, KB Pfr2 #8513 0.01~0.05 TH 57, g
RiESR0BE Pir2 MR OIERLZ RS 5 5, 50 ug/
ml D PBS K& & 42—} DWW TREDEE %175
7eo BF, B, B, BB 0.04~0.05 DENAEEF L
%8, MCC @50 ug/ml PBS REI A — bk MCC
P2 BT W IRE 2R L7, Upper normal cut-
off point % KR 0.06 & U TR O Pir2 1250
THE#TT>CAa % &, SCC, FilsE, iR £ g,
/R, BRUE, LB, THRE, AT 32 B,
Krukenberg BE D& 1 5|0 Pfr2 v n s zhl
TTHot:, %k, CEAER (130 ug/ml) OBERE
b0.2UTTHo7

4. HEILBNITOME

MCC DEFRERERIE 20T 74 R 7 BEEE»
T2EeR5aDE3IT5~6RKDNS F2@Bosh:
B, MU PREDZ N P RI=0.8DMBIHY,
BT LDTINREIAS & B BIHINTE £ O B
BITD L2 DNV FIZ—5d 2 e84 U (15
D). i, WEROH 5 AR L, #H L7 SER
PWTELISA 21T - 7 #58R b Rf=0.8 D40 E]
DE—BEHENE (F6),

Table 2. The distribution of MCC-specific antigens by ELISA

Tissue extract 0.D. 492 nm? Tissue extract 0.D.492 nm*

Normal adult organs** Neoplasms**
Liver 0.05 MCC-1 0.16
Lung 0.04 MCC-2 0.20
Spleen 0.05 MCC-3 0.22
Kidney 0.01 MCC-4 0.15
Stomach 0.05 MCC-5 0.21
Ovary 0.01 MCC-6 0.15
Pancreas 0.05 MCC-7 0.29
Heart 0.04 SCC 0.05
Cerebrum 0.02 Lung adenocarcinoma 0.05
Serum 0.04 Lung squamous cell carcinoma 0.05
Fetal organs*** Lung small cell carcinoma 0.04
Liver 0.05 Gastric carcer 0.01
Lung 0.05 Krukenberg tumor 0.04
Stomach 0.04 Breast cancer 0.04
Intestine 0.05 Renal cell carcinoma 0.06
Prostatic carcer 0.02
CEA (purity=3.25%) 0.02

* optical density with 492 nm.
** Pfr 2 (50 ug protein/ml).

** 25% (W/V) homogenate in phosphate-buffered saline.
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Fig. 5. Polyacrylamide disc gel (7.5%) analysis of
a partially purified MCC antigen preparation.
Duplicate gels were subjected to electrophoresis
at 4 mA/tube for 75 min.; one was subjected to
immunoanalysis and the other was stained with
Coomassie blue. The cathode is uppermost.
The stained gel demonstrated several bands. A
band (Rf=0.8, indicated by arrow) was identified
as MCC antigen by immunoprecipitation.

@ — ®
0.2}

0.1}

OPTICAL DENSITY 492nm
<~—BPB

(cm)
DISTANCE MIGRATED

Fig.6. Electrophoresis on 7.5% polyacrylamide
gel of a partially purified MCC antigen prepara-
tion. The gel was cut off at intervals of 2 mm,
and the antigenic activity of the extract from
each slice was assayed by ELISA with absorbed
antiserum to MCC extract. BPB, bromphenol
blue.

Fig.7. Pattern on SDS-polyacrylamide gel

electrophoresis of a purified MCC antigen (right
column). Polyacrylamide gradient gels PAA 4/
30 were used. For comparison, monomer and
polymers of cytochrome C were also subjected to
electrophoresis (M).

o
N

OPTICAL DENSITY 482nm
o
-

=

A B C D

SAMPLES

Fig.8. Enzymatic degradation test of MCC

antigen by ELISA. The antigenic activity was
lost by trypsin but not influenced by phospholi-
pase D and neuraminidase. Sample A, no
enzyme; B, trypsin; C, phospholipase D; D,
neuraminidase.
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MOBUAFERE 7 1 2 7 BRIKEN» 1T, Rf=
08I ATHL THH L 72 b D22\ T poly-
acrylamide gradient gel & & 2 SDS B F D ES %k
BET5E, Fhou—L5EEkL 6 EEDOMIZ N
FERD (7)), 20O5FEIIH 65,000 LB sh
A .

MCCPfr2 vz ZRES+, BROERT- 12
ELISA 275 L K8 D Xk 5 kERNB SN2, - O
[R5 % 2% trypsin  sensitive C phospholipase D ®
neuraminidase ZLEBICIEH T2 Z LAREN TV 3,
trypsin LEHBRAT b Y Fv > 4 Y EY— (1mg/
ml)50 xl £0Z, 37°C30 £4LE# 12 ELISA 215757
bRERKCERZ Lo,

& %

7RI, Bk, ELISA & 3L EoRk
Erobt P MCCLRAKBER2LOHFEY
65,000 DRERLTBEHEET 5 LEL sh 3, FAHE
RIEFRABRERC b BB EELTED s g
U, SCC % &Ll D IRARIERE S F 5 TEETE & & tofibfif
FEBCOTARB) TREELZVWE S ICEL 3,
D& BHRMHIZ N E T MCCIlcBEL T4
5TV 3 RS 2 1 MCC-SCC HiBHFO9920,
MCC-SCC-FEFEMBLBIE, MCC-SCC-FER
BRBFBHE, MCC-SCC-B 5EHE % ¥ 0 4345
AL PIRE TS, EHBEBCEESTED
BN Z & » 5, Bhattacharya WD E ) 7 1
T VAR T A HE L L E R o T3 L EbR
3. Chow™DHIR L DREIZTEH & %>, CEA %
a-7 = PERLZEFsR LU, FIESH G- 20
a7 Y CHMEERIEL R 2 L2457 MCC i@
RoTwWa e o HBEATEL OME L £ 2 8
v,

MCC® SCCREMBD & S WBERDE VS D
PREEEATED, ZOKE S OB B
DTHROFEESEE L\, FE o M ER L 2R
S8 (Pfr2) 3#iRE LTR AW 5ha SM-KCL H#
HIER L BT 2 B h I BAMS D W IR Y
b, ZOSEIIRT 2 PUMEIC Ik 72 B Filksd %
CEUTWRDT, BEERKCH—2BRE% R Hum
BEB/D1DRBECHHRRINETS HERS 5,
L LBBETHS 2 BINEFOREZRS TR, 5
TREERRON T 5N v, ERIENCT - 727 L NI
Bk, BRORIREIT - MBS EH L7, 2
NoORRDOFCHIZET & O3 ERME & Jig, -
W CEA ® SCC Pfr2 2 ¥ T, D881z & 2 IV
FIBBETI TV Z & 23 Lik O B NHiiksE ® ELISA

DEMBE»6TENL. Lbrl, CORBESHEEEN;
LT REORIYE I & 2 HLIEORIYA
BT, £ IELISA O & 3 2 HHEOBE, flEo
BERNSBRIGORE b HP S €500, BEg
ELWETR2 S0 2050ERICIRE . 70
TR E S LT OBk, frLe
DA S MCC % SCC D & & M2 HEMER % 4
OB EFRICE 2 LERME L > HHROB s h
aﬁ%u@wt@m?%éﬁ.ﬁﬁm—gmﬁﬁﬁ%
BOBELZREICL 3,

i

£ IR MCC 5 5 REMAE % & D, DOC L
THELELZ D2 REHEL L TRE(ELTy b
PUME & PR U 72, FLMiE O+ 57 TINS5 5 & 0
LT BT, 7 REOE - #ehikiE - ELISA %75
v, LT O#2RE S

1. PV ZEIEBET MCC 4 ot B2 ik
BE U, MEOERRARS, BEKRE, SCCra
CHEIRES, MMSREE G T TS & Uy
nofz,

2. BETUERET MCC OB & < 12 7 D#FIE D
BERE 2R k. MIBEM (TR, BRI, SCC,
FEEEL2ET) BLThLBETH -7,

3. BERINFIE EERT 2 0RERETT2
%3, ELISA iz & 9 MCC R4 5B O 57 & HIEd
7. MCCHER: 781> 3 b MBS X 0 B L
ZRL7:.

4. BRI QCOWEIE S Y B, SFEIZH 65,000
T, NPV UREMERLL.

Z DHUR D EGHRIS A 13 FUR D — B D I8 & ket
FIC £ B E/ 70— NHROERSE S S izt h
37 e R,

2

MERD B2, WY - ERE LB - B HEER
B, EFROBEEBELT S - SRERAYEBAR
BFVEBRCEE 2 3 HELRL & T, 2 RAHIEY.
HHBOR R TRy 72 MR A ER 4 & U Uil 1 & THY 720
RAERMKEASMICO» S BBBL 27
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Abstract

The insoluble fractions from human mucinous cystadenocarcinomas (MCC) were solubilized
by the aid of desoxycholate. The soluble products, after gel filtration, were used to raise antisera
in guinea pigs. The thoroughly absorbed antisera were reactive in gel diffusion with fractions of
some MCC but not with fractions of control tissues including fetal organs and other types of
neoplasms. The absorbed antisera were reactive only with MCCs, in immunofluorescence and
enzyme-linked immunosorbent assay. The antigen was shown to have §;-like mobility in im-
munoelectrophoresis and an apparent molecular weight of 65,000 in SDS-polyacrylamide

gradient gels.




