LB REMEE, 33 (6) 071
971~997, PB60 - 127 (1985)

tb%%mﬁ?é%/yn;fwﬁwmﬁﬁk
fRIRZ W~ DS IC B+ % W5t
o R

LEBREEEBAPFE_FEE (B EAEEHR)
2H WAGOE IR 6 R

FfE D G BWNC IS P RE 2 IR R R 2 A+ 5 € / 7 v — F Ak 215 52 B CHllam &
BRIV, MEFEOKRAKPOERE R AR 2 585+ 5 KL-3 #itk (IgM) & U KL-6 #itk
(IgGy) H{EH LTz,

bk e bR D Mg VMRC-LCR % BALB/c = v Al L, #oBRME < %
BEEIEMAIRE P3-NS 1-Ag 4/1 L 2RV zF Lo a— 2o TRIEL, 7 n—=r 7 %L
DRI Z L L TER L. ZhbOHKOBEEORM R ORRICH 23R4, UTofkwsE
72

1) WRFE2 M) Sy, Fer—¥RU/ AT I=2F—EREOBRELDVIRIT— YT
MBUZBZ, £/ 7 v — Btk OFS RT3 2 LIt X W PIEO SR 2RI LIz,
KL-3 fiADZ#T 2E I MY 7oy, vt —¥RU/A T3 =4 —FicEdigc, B3—v
BizBEEER Lz Licky, KL-3 HikidFmas e 7 EEh T2 B LR2BLTWs
DEEZLNZ, —A, KL-6 HKORHZT 20FEILAT~ VB, /1737 FiREFHER

L, PRrr—FEBELSLRERERR LI KGN T LA BT, ESTO
—HC BB 2L TV LD LEES R,

2) WEEREOSTER, WKEAVERLEZE7 77 v a v hofiREE /7 vn—F L Hitk
oY v S vy FRERMEKECTEE TS Z LIRLVBF Lz, KL-3 HiER O KL-6 HIEO 45
FEIZE BIIOFTULETH -T2,

3) BERPUKIRIC X 0 BERCAIRC T 3 RIGEE#E Lic L 2 5, BB iizic s LT,
KL-3 itk g & ovMikaRic RIS L, RSP LR mEMic i RIS L h o7z, KL-6 fitkiz,
It 3O MEBE hk M KIS 2R Lize ML o BEEE bk Mz &4 2 RISk,
KL-3 #ith & KL-6 #ith cR7% % 4 Do Sarcoma {if ¢ S Hr2BOMNaE L RIGEAR L Dz,

4) REANAZX VA - FERCL YV EBREBTA 2R LKBAREOERs A2 RE Lz,
KL-3 $RR IS CRRE & MBI CER S hTv s, BELEETRREBEIAT, 2h60
HBBOENCEZEDL S L0 L Bbhiz, —F, KL-6 HiFizh b 3BE0ABA ORIz FH &
NT W BRBUADBIZE T 2MHAECSMTELL, BEAFORBEEU—HoRFLEET
Hevoil, KL-3 HiERY KL-6 HEZ & I THEBBICAL 0L Thizds, EFEFcR
KL-3 fiRiRMSEZ L oricFEEL, KL-6 HERME, M55, s8R LRcs/mLT
Wiz,

BEEWIICHT 2 FUGER, REMEBAZER L PRI X U Ci ek, iofkmmikic
U THRBER G CHRE Lz, KL-3 kR KL-6 itk dicch b mERic st L TRIEE A
EWigntc,

5) B4 DEBICEWTHIKRPIZEE S 2T 2Pk o RISk & 8tk TRE L
Teo MHUA & B MERCIEENM: A B MR A & D REMRRLL A O MR S 3 RS Ude Ao 7243, KL-3
itk B (1/1), BEE (1/1), BdEE (11) dkoMize RS, KL-6 fitkixilges (7
/8), B (1/1), TP EE (1/1) L RIG L, > ThRHERAROBRHEBAL Ltk
BRALEREICCHTREE Z b,
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ILEKEESMEE 33 (6), #E60 - 12A

6) i KL-3 fEMMIC W TAERBINE R L HiinroTc, L LEBSRETI, #h
Zh10.5% (2/19) R1¥36.4% (4/11) OBMREH L, chbORBICRY BB~ —H —
& LTOMBITRIES Wiz,

7) Ik KL-6 FUROFiaMEE, e A (80f1) 278152 u/ml, FijE (994)) 8954-2411 u/ml,
BAERER (10861) 4924421 u/ml Gh -7, MK TOEMETERIL32.3% (32/99) Thy, @
BEBN B RE40.5% (17/42), BFLERE32.1% (9/28), /NMERDEE1T. 9% (5/28) 2SR CH
ofc. B L RTF LEETIRBERRHNE CIVOEG CHMBEE Th -, Tiomis KL-6 HfiE
X CEA® CA19-9 LEAR->EZ %R, Zhbl o combination assay 75 Z &Iz & b i
ZWICB T DBHRERE Lz,

miE KL-6 ¥Rz, BELIE T 2hEh4d. 4% (4/9) BUT5% (6/8) L ERiciEt b

277, .
—7, M KL-6 HiFE, —HoBREMERET 2O BIREE, VW AMMSETE, WiEse
ETHEBRIBETho7ce L LARNG, RENHEL LTOHKMMES CRP H L I2HEI 27
T, BUERRED L, TLAMMASLBUSIEI L2 Ecr#MER b ed, baEOBRKE
MREDOH LW —H— & LTHBERNERERE 2R3 0 L Bbhi,

8) Ml hkArho KL-3 HiFix, #?52.9% (10/19) AR EEMEE =L, KL-6 HE
76.5% (13/17) B TH -7, Bic KL-3 fiRdH B3 KL-6 RO A7 < Ly nFhh ok
HEERLICERMIZIL. 1% (16/17) OFERTH o7, —F, Mg, 2v2x7 ) vBERc L 5
KTOBHERILTFMCI2.5% (2/16) TH Y, MkzE+EROENCE KL-3 AELRK

KL-6 RDEREZERTHHLEZ bhiz,

BORERZKOLY, HLWESB~— 72— 0RAR
HzshTws, # T BRTAEOHEMMAEL

(0, BBEISETHY, BEBECHET &L

OWRIenTe, X R oRBABWEORE R
EEhTn 33,

FEAINRIE B AR e SRR R R L, EHE MR i
BipolefiFEMER - LE L N B, 2 OBHIRES
DR & BEECEATHRE L X5 LT3R EH <
6 3 o T HNIS5.54,57,64.65)  SFAEMMBARG Ak L B E
Sy a—F PR ERERATAZ LICLkY, OS5
RBEV oS 2 LT TWB, F /7 v —F ¥R,
19754 Kohler & Milstein®®) iz & h W CIFE & h
LIz 0 &M 52 2 BEEE Y hie v i onb
Bo HRORY 7 u—FAPKE HEL, £/ 7 v—
FARERRERD LD BFREEL TV B9, Thbb,
E—ofiERERCHT 2BEEOBVWR—0fik %
BorrlpitEd. AEFRE L THBR 02 0HEL
F, FHELRINRMFEEI v, ELMREHERE
BETDZLICLY, BFFEKRAMCLERBICAR
DIREBIZ LB TELERETHB, fEoT, &
U7 m—+ AR CRBE#ECH - Ak ko7
RA—DEREFETLREATEZRI T VET L
BARE L oo T,

COXSRHEERTHED, RNOEBAREOK
HMEBEWL LEE 7 v —F APUROBERICITAE 22

BEx» T oh, L 0BBMERRICHLTE 2
v —F AR EE I N T E /2980384267, U LA
Bh, T/7e—TAHiRkEboTLTY, BEEEE
HEOBRBIAL TiEA L, MR TERBSEN
Foliahizfliziev, Thbb, $ETnE 5,
EEM B L 0BELRAS L TV 3 [EEHEER
FEoBFELMESR TR, FEEERFRICH LT
b B OFIRIERL X T X 723,11713,17,29, 33, 36,48, 50,51,
58.60.66.73), Z 6D & i, B BEMI Gt
BRIGHIZE > TEBREEERL TV E0ORT, £
BIERAE A OMR S hiciiikizdzv, L
L, WEd o/ e fiRiBicd L BnERits
BT a2HRREINTRY, ZhbofitkicifE
2, $if2, 7Y b=kt B3 R Lo
7L R YORMSE, Rl MEE LR
NBEELSFEY ~oEAC Y LTHERIE LR
TWb, Thbh, RELEEBCHT 5 Kydizumi
54 o LuCa 3 R LuCa 4 #itk, Bygici+5
Valki 5% o KS 1/9 #itk, /MAREIC I+ 5 Bernal
589 ¢ SM 1 #ith/e ¥ Tdh %,

L Liens, MEFOEERELZRRL, nEL
Wz 5 BESNRES ATV EE /7 v —F Ui
KixA 7z, CEA (Carcinoembryonic antigen), 7 /v
T7r—7= bFuTA oy, MlEREECL5E
7w —F AHUAIFR OB AR S D LR 645
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nTHY, ECToMRMBERAL LIS ATV RS
B BE /7w — VRS 108059 R, ok
B T 5 NS 19-9 #iik128.4.4045) guBdgne v
+3 OC 125 #ith+s, B35 CSLEX-1 i
L A YL B LR, MERZEERLLT
S bhizE /7 ue—FAditk Tk YH 206 HiiK™
RBEENTHWBEORTH S,

Zax, MBSk MiEtk VMRC-LCR #%ER
LLTE/ 7 ve—FAPREERL, mELEUHKH
OREENERRET 5 2 o 0BRREBORL > T2E /
7w —+ Adifk KL-3 (IgM 7 5 =2) » KL-6 (IgG,
75 2) BB Lic, ZhbOHKDEESH~0G
AOTHERFRIF L Lo 5, TmHAkE L lkiEs
B FAERESTE SN, mEFFRUIAROTE
HHFEORIEEE» B, ThLRERDER~—» —
LR EBERTH L —— L LTHESH
MR ROIOTHRET 5,

#HEEHE

1. # B &%

g REf AR VMRC-LCR X 1t VMRC-LCD, fififg
L REMEE SK-MES 1, Fi/Mlfgmimiatk SK-
AK-LCL Ebtizibatk T-24, FEEHEMEmE ME-
180, EM-E@E ML MeWo 0 & #liatEix Michael
A. Bean &4 (Virginia Mason Research Center, Seat-
tle, WA) X v, fiilssEfkak Luci 3 & Uf Ludi 10, i
R LEEMERLE PC-1, Wi/ M@ sEik QG-90,
BiEMIRakE Scattola, EMkaRk U-20-S 3 LHE=
Bt (Bapitvrz—) kv, BlggEmik ABC-
1, ff/ ) EREEMERk SBC-3 Kot SBC-5 1 FAREE
B (MILX¥ESE) Lv, BEMiakk AZ-521 11
SHE=E+ FLIREX) L v, FEMARE SK-
HEP 1 ROKE##iaek SW 1222 2480 EfL
(BHEBASESEE) Lo, BBk PK-1-66 it
AFRREL (Eik¥EER) kv, LERARE
YMB-1 3l % (KBEAZERE) Xv, iR
F LM RERF-LC-AT i LEFIE (st

BEWEFR) X oSSz, HRETHERE
CCD-18Lu, &M@k K. B., MEHESr
HEp-2, BfE#iakk Panc-1 £UF MIA PaCa-2 3
American Type Culure Collection #6872, ZH b
DffifakkiZ, complete RPMI #z# [RPMI 1646 %zt
(Grand Island Biological Co., Grand Island, NY), 10%
FCS (Hyclone; Sterile Systems, Inc., UT), 4 mM
HEPES [4-(2-hydroxyethyl)-1-piperazine-
ethanesulfonic acid], streptomycin (100 gg/ml),

penicillin (100 unit/ml), 2 mM L-glutamine | ¢##{4i5

S ELlk, ") F—=0BkL LTHERLE 8-

azaguanine {0 < 7 2 BEEMIAEE P3-NS 1-Ag
4/1 (NS 1) %, 100uM 8-azaguanine (Sigma
Chemical Co., St. Louis, MO) %51 complete RPMI £%
L CEEE LT,

2. N7V F—v0Of8E Fig.

8 EE ot BALB/c =7 2 DE Fiz 5X108 Ao
VMRC-LCR #ifgx®&&E L Zz0% 2 BlloMRE T2
[ERERENIC 8 X105 EOMKE &R Lz, REGEED
H3HBRICEEE Y HL, 2oL NS 1 Mk
L % Kohler & Milsteint® &7z ¥ U T #KIEI& L
Tro TibbILE NS1 ML 21 0EE& TR
& LESE, gz 1ml 042% By =F L7 ) a—
26000 (Eastman Kodak, Rochester, NY) #inxz,
37°C 12T 5 ol B B Uic, Btk #ia
RAW % complete RPMI 5l 828 L9677 = F
v 7 27 a7 L— bk (Costar, Cambridge, MA) |z 1 5¢
Ly 108 AOEG THFH1267UC 0.1 ml -S54 Lz,
24F1%6, £7Uc HAT $5#1 (100 M hypoxanthine,
0.4 yuM aminopterin, 16 uM thymidine il complete
RPMI ¥#1) % 0.1ml fnx 7z, #EBEE 2 B, 3
H#, bH#%, 7H#% HNAKICHEELE 01ml %
B, HAT 5 01 ml 2z 7z, #ERRcE L~
NATY F—<iL, HLPLH1AYEDY 5X108 FD
feeder #fL (BALB/c ~w xfoffllg) #®EL T

Immunize with VMRC-LCR cells,
3 times

Spleen cells Mouse myeloma cells

Hybridize by PEG*

Culture in 96-well plastic plate with HAT medium®
10~14 days

Culture in 24-well culture plate with HT medium®

Test reactivities of hybridoma culture supernatants
against VMRC-LCR cells

Cloning by limited dilution

. 14 days
Test reactivities of hybridoma culture supernatants
against VMRC-LCR cells and normal lung fibroblast

Recloning

aPEG : polyethylene glycole; "HAT medium : compleate RPMI
medium containing 100 M hypoxanthine, 0.4 M aminopterin,
and 16 M thymidine; ‘HT medium : complete RPMI medium
containing 100 #M hypoxanthine, 16 «M thymidine.

Fig. 1. Schedule of the establishment of
hybridoma
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BOEURINANF ¥ — 71— Mz L HT i (100
uM hypoxanthine, 16 uM thymidine 1 complete
RPMI ¥#h) CHEELUjc, HEBRRIChcE 25
T VMRC-LCR #ific 34 »35%E L EhokEE
FEERTURE CHREL, fkEEOR LD LRz A
7Y F—=2BAFRE I n—=v 5 Lz, BIGHM
B % 50ME/ml Z OV 104E/mlic FHHR L, 170y 108 1@
O feeder HIREEZEREL THWRISN FFAF v 7 3
Zur7Zr— M2 0.1ml 5oL, HT Biuc Ly
2HMEELZ, 1A 1IBOAA T F—vau
=PRI BEEs u— Rk L, BERK
Bz kv VMRC-LCR #il KiG L, M#RHEZMHm
Td % CCD-18Lu MBI RIGLARWHEEZZ WL T
Wa7 - UEERL, B v—=7 1Lk,

3. MBakICHT HNS T F—viEE LiEho#
FEMERTET 5 - HOBFRMNEE

Fig. 2 wwrti<, Mgz 25y 7 7
V— MR CHER A E CEEL, 0.26% V2 — AT
AT e K T54MEER, PBS THLik, ~A 7
Yy F—=nE&EFE 0.1ml 2Nz E 1 BEA
Fal— b LiEREL, 21 T10% FCS B# <100
BIZHFER LISV A X2 F— EEBHY X~V 2%

4w 7Y . (Cappel Laboratories, Cochranville, PA) -

50 ul EMAERRTLIRRES % 22— b Lic, 3
%% 100 ul » ABTS % [150 pg/ml azinobis-3-
ethylbenzothiazoline-6, 6-sulfonate (#{t%), 50

, 33(6), Bg60 - 124

mM citrate buffer pH 4.0, 1.1% Hy0,] #tnz, =&
5 HERIGHE 504l D10% Y = VEREMZ TRIE%
&1} X &7, microplate photometer (= v +ER) #
- THRYEE ODyy #WIE L, complete RPMI it
% negative controle & L7z & & D AODyy, 750.020) 1
DEIREM L HE L.

4. SIERB{CSRE

BT 5/ 7 v - ARKORIGHEDO RN
~7 # A5A > (Vector Laboratories, Burlingame,
CA) BV TRE~ALFF L ¥ — ¥ (ABCH) ©
Bt Lz, BILES 4um <Y Y L EEHEBY
% —20°C TI0HM7 & b VEE L, BARGER L7,

FFY < MEEACTHRARDIFHRENRIGEHEE L
72t ATV P 0iEELE L EE TS MRIG
¥/, PBS TLOHMEGEEREAF Ly vHiey
2 IgG LERTHIHRIGEE, BEELLE, 7Y
Pr EFFUEBAAME R AR IEBERIGE
W TUE®, DAB A% (0.5mg/ml Diaminoben-
zidine, 0.01% H,0;, 50 mM Tris-HCl buffer pH 7.0)
LSRRG EE, ‘

5. MAERERCOBROGESELLE

BB IR L Y, o REEM BRI R M
L v Ficoll-Hypaque [ E 1.00740.001 (SD)] %
o ThEFRLOETHRIBICS M2 E. BINIR
FREM A HERCE, BRIAZTEALTF A
S R TR, ThbH0%TFRA T RN

Cells cultured in 96-well plastic plate

Fix cells with 0.25% glutaraldehyde

Wash

Add 0.1 m! hybridoma culture supernatant

Incubate for 1 hr, at room temperature
Wash

Add 0.05 ml peroxidase conjugated goat
anti-mouse immunoglobulins antibody

l

Incubate for 1 hr, at room temperature
Wash

Add 0.1 ml of ABTS solution®

Add 0.05 ml of 10% oxalic acid

Measure at ODy4

2ABTS solution : 150 xg/ml azinobis-3-ethylbenzothiazoline-6, 6-sulfonate in 50 mM citrate

buffer containing 1.1% H,0,

Fig. 2. Method of enzyme immunoassay for testing reactivities of hybridoma

culture supernatant against cell lines
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2 BE EEOBENRE LR LEET R0
0.75%H{7 v E=7 A, 20mM P ) REBER
pH 7.4 CHMEEHE S LERIREH,

LA B0 FHECE M 5X10° AL 0.5ml DA T
Y F—-<HE LS 1 RERSS EEER, 104 o
FITC (fluorescein isothiocyanate) Zzv FHi~ 7 2
IgG F@b'), 7% 7 A+ (Tage Inc., Burlingame,
CA) LIHFRHRIGE T, TBEL % AT R LT L

Fr FCRZEL, HXEME (HA¥) Ruten -

v — & — (FACS 420, Becton Dickinson) Gf##7 L7z
—ELDGER O K MR L E RO TR L 72 18,
#4 b & £ (Shandon Southern Products Limited,
Cheshire, England) #{#> T2 54 F/'F 2 LiziE
ftEZH, —20°C TELIL7 & M EEL, £F

A F v F—- ¥k (ABC ) THRELE,

6. FHmBkEERIG

96RUE 7 L— Mz 1EY 50ul DA 7Y F—
< BB FEOFMAFE Modified Barbital Buffer
(MBB: 6.3 mM barbital buffer, 0.15 mM CaCl,, 0.77
mM MgCl,, 0.85% NaCl) GfF# L7z, MBB © 3 @
% U720 5%FAFRIMEREFERER & 50 pul -S> KUz,
37°C ClEA v ¥ 2~ L, BEOHELHE
Liz. BEFRX o PR LTiE, Tz 50
ul © 50 pg/ml ¥ XH~T A FFES w7 LML L
RERSHE, BEOHEZHELZ.

7. WEOKRETOTY 95 A0K

B/ u—FAMKORES v 7Y Y 5 RAOBE
A7 T == T, Thbbi==a BI5
(Amicon Corp., Danvers, MA) #f{# - CTHE L& %20
S L, Y¥H~7 = IgG, 1gGe, IgGss, IgM
(Meloy Laboratories) % U¢ IgGs (Miles Laboratories,
Rohovet, Israel) ZFHWT, 1.0%7 H—AFLATR
S HUREREEZE U,

8. MK ESR S B

BB LH Y 257w (2, 6, 10, ld-tetra-
methylpentadecane) Z#BEFEAMICEHL TV
BALB/c = v 2 ORgREMIZ 5X108 @D ~A 7Y F—
YEEFL, 1206 3:8ME T 2 BEREFELE
LT HTHRIMIES HHEKEZER L,

IgM 7 5 20 KL-3 Hithoigsa, 50%fHkEc
2EBERL, ¥ 77 Fy 2 = G200 # T ATHLNE
BLIce B -2 28 KL-3 Hlk: Lz, g6,
7720 KL-6 Hiikid33%fafiee ¢ 2 EHEHT L,
0.02M Y EEEW pH 7.8 10554, R UEHE T
SE#I{t L T3\ 2 DE 52 (Whatman Chemical Separa-
tion Ltd, England) # 3 A P E X W 4 & ks

KL-6 itk & L7z,

9. WEMEONLAF S —BiERE

SN F L H— EOHUR~DEH T Nakane 52
&> TR S hBa — Y BEBE T 7. T
b, SmglaE Y+ A3 F #F— + Grad I (Boehr-
inger Mannheim, West Germany) # 1 ml ®» 0.3 M
ErgwEw pHB.1 (B Lz 01lml ®1% 1-
fluoro 2,4-dinitrobenzene ethanol B¥% %Mz, 204
1 v % 2 ~— F£10, 000[EE G100 R E O L, &
L% 0.01 M REEEER pH 9.5 it 4°C T—RETL
Feo BHHE 1ml @ 0.06M =F Lo 7Y a— LEK
Enz, 1EEA v Fa2—FLz, BR0.01M %
FERRE pH 9.5 (BT L2, R UBE® cReEt
L7 5mg oHRBREBE L TERE RIS Eiz,
3EFfEH Smg OAKRFIEFTEF Y T A EIMEZTES
WWRAE L7k 4°C T—HEBE Lz, 0% PBS ic&
WLT, Biev77 7y 2R G-200 H 7 ACHILE
BLTHOARBEADOE— 27 223 %L 54— PEH
Ptk LCFER Lz,

10, ¥ KN v FERHEE (Sandwich enzy-
me-liked immunosorbent assay; Sandwich
ELISA)

EFEFUA L BERESNAOMB CRA—HkE AW T
Sandwich ELISA #Bz72->7-,

a. 7 — b Sandwich ELISA

HEEREOS FEOREDZDE 77 n—2 4B
(Pharmacia Fine Chemicals) T# LiE:BL TH LNz
737 Y YRORBEOEERCIREEBvic. B
B Fig. 3WR3 28 10ug/ml ORBSE /7 v—+
AR E 0.1 ml 52967 EIA 7L — b+ (fFk_— 2
FA b, BHR) KEAL, BRCIBMHSERESY
72, TB-PBS (0.05% Tween 20, 0.1% Bovine
serum albumin, PBS) C## Liz, T 100 ul o
KEz 37°C TIHMHRGCREEkEL, Pro
tein Buffer (0.15 M PBS pH 6.4, 10% Normal rabbit
serum, 0.1% Bovine serum-albumine) 100Z12 F R
Lic =A% F—FEHRET /7 v—F itk 0.1
ml &0 162 5208 % 2 R— b Ui, Bl
0.1ml o OPDA 7%# (0.3% o-phenylenediamine
dihydrochloride, 0.02% H,0,, 0.05 M Citrate buffer
pH 4.0) 22305 MRS & &7 0.1 ml & IN HREE
EMARIGEBEEZIEBREE ODy, 2T L7z,

b, E— X Sandwich ELISA

M R OBARROEEREROERICE, - Xk
Sandwich ELISA #Bw/-, :

AU AFLrE—X (1/44 »F, FIXME) %
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Add 0.1 ml 10 xg/ml monoclonal antibody into
each well of 96-well EIA plate

Incubate for 1 hr, at room temperature
Wash
Add 0.1 ml Standard or Sample

Incubate for 3 hr, at 37°C
Wash

Add 0.1 ml HRPOD? conjugated monoclonal antibody

Incubate for 16~20 hr, at 37°C
Wash

Add 0.1 ml of OPDA solution®
30 min, at room temperature

Add 0.1 ml of IN H,S0,

Measure at ODyq

*HRPOD ! horse-radish peroxidase.
YOPDA solution : 0.3% o¢-phenylenediamine dihydrochloride, 0.02% H202, 0.05M citrate
buffer pH 4.0. .

Fig. 3. Method of sandwich enzyme-linked immunosorbent assay using 96—
well EIA plate for the detection of soluble antigens

Monoclonal antibody coated bead + 0.3 ml Stagdard
T

Sample

Incubate for 3 hr, at 37°C
Wash

Add 0.3 m! HRPOD? conjugated monoclonal antibody

Incubate for 16~20 hr, at 37°C
Wash

Add 0.3 ml OPDA solution®
Incubate for 30 min, at room temperature
Add 1.0 ml 2N HCl

Measure at ODyg2

SHRPOD ! horse-radish peroxidase.
YOPDA solution : 0.3% 0-phenylenediamine dihydrochloride, 0.02% H,0Q,, 0.05M citrate
buffer pH 4.0

Fig. 4. Method of sandwich enzyme-linked immunosorbent assay using
polystyrene bead for the detection of soluble antigens

50 ug/ml O 7 7 v —+ AHEKERE (0.25M v LB
BE®R pH7.5) KL, 37°C C1EMA v 3% 2 <—
L7, 105EKKFTCEALE L0 R HERSE
E-XELTHERA L., ke Fig 4 iRt 2k ¢,
HFAF 2—TOFTCHEKREL - < L %K 0.3ml
#3WH 37°C TRISEEE, B TIEREL
Protein Buffer Tl00f5ICHFM LIz A4xo 57—+
FRABUR 0.3 ml Zhnx THEIZ167 H20RHREIS S
oo WEBRE X% FY 2F L v F 2 — 7 (Elkay Pro-
ducts, Inc., Boston, MA) iz 1, 0.3 ml &> OPDA %

BEMZIOGHRGE €% 1ml » 2N $#HEE &N
RIS 228, RAEE ODyw, HIE L,

KL-3 bithoR#+ s MEORER TiX, HEED
REEF—RELT, brmEBELEE KL
Protein Buffer T80 HR L7zt D% 40u/ml & L,
0,2.5,5,10,20,40 u/ml D6 HDAZ v F—~ FE LD
FRHEMR 2 FR L7z, BIKIZIEAI L LT Protein Buf-
fer ZAWT2BIARL THEE L, KL-6 #
K& 2 AIER TR, hOEADEK L1605 5
L7zt D% 64u/ml 2L, 0,2, 4,8, 16, 32, 64 u/ml
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O TEORE v E— P HEERRE(ER Lic. Bk
D AEFIT50ME L Lic,

1. £/ 7 A—FIHTER ISR O£ LRREROBK
it

2. ERSHERICHT REHAR

105 fE> VMRC-LCR #ilR%0.25% b Y 7> v &7
130.25% 7 n +— ¥ 304 BRIG S &, PBS <H&
%, B LI BRI E TR L.

b. 25-Immunoglobulin Binding Assay i & 5:&
g VEBRU/A T2 2R EEHR

96575 AF v I a7 L— ot VMRC-
LCR #ifaZM7EIR A £ THEL, 0.26% 7 V¥ — 1
7AFe FeEEHR, 50ul ORI —YRELZ /A
SIz=F—¥EMx, 05ERIGE 72, PBS TH
Yk, ~A 7Y F—=OBELEY 1 KERCS €%
%1, 1.0X100cpm @ ] ZEH Y FH~ T A RES
v 7Y » (New England Nuclear, Boston, MA) %l
%z, 7 EHEH, 100 © 02N KB+ b Y T AT
WREETAELTRY AF Ly Fa-TBLT, &
v—=NT = CHREEEERNE L.

Ba— vEAE, 1,10,100mM, /A 5 I =F— ¥k
0.01, 0.1, 1.0 u/ml D Zh#h 3 BEDRE TIREIL
7z, Negative controle ¢ L TiivU AIxTn—<i
Ko MOPC 21 (IgGy) B U MOPC 104E (IgM) 5%
FEEXRAW,

12. Mm% CEA EORAE

m#E KL-6 HLEREME & CEA [ DM &4 37201
HCEABELZRIE L. BlEix CEA ¥y + [#1 ]

(BL7VFTA Y b= 7WER) 2RV Tihb
H, BEREPICHRK 50 ul B OFEEEE 200 ul 2 A
niztk, PURKRIFE—- XNz, BB T 48R
Fax— b LEBEEL, 251 it CEA itk 200
ul iz, BECI6HRMEA V%= - b Lk, ti%
LicBF v~—hv v 7 — CHEERERE L.

13, Mm% CA 19-9 EQOAIE

myE KL-6 HiffEL CA19-9 {EL DRI R4 57

OiMmiE CA19-9 EXBE L, =A¥ CAL19-9 * v
I (Commissariat a I’energie atomique, France) %
v CA 19-9 SUAREEF = — Fiziatk 0.1 ml & iBER
0.2ml #Ah, 37°C TIW/AS v ¥ 22— LzE
BE#EL, 0.3ml o 125 @34 CA 19-9 Witk ez, =
BTIORERA v 2 _— b Lz, thletd, Hr~—2b

Vv E— CHRHEEERRE L.

14, Mm% CRP {& & mdE

i CRP fEid B AR EELhRBERICBNT
LA system (3:BIRl%) %-op:> T, Latex photo-

metric immunoassay CHIE S hicfEZHWi,
% e MR, MmERRY BB REEETMR
FERE_ABcRZES hzE2 BV,

# 7

1. NTYRK—<OEBERTY -2V TRUE
Jo0—FAHEOREITOTI IR

MRS HE, 12600 _TiA~A 7Y F— <= D3#E5E
BHrbh, £05% VMRC-LCR #ifglic S &R L
fernd 7Y F—=Ddh b EFERCITEERBATY
- SRR RV28ED Y v - 2B, D
5 %8927 r— % VMRC-LCR MICRIGERL,
DS L0 v — RIEEMRHEFHEE CCD-
18Lu CRIG L=l ZD2T7 v— T2 T
VMRC-LCR #ifa % &1 7 o MEMakic N+ 3
Rt EE L, BHORKE Y — v 2R L7 n—
VER-ERO I v - R L, BholRIEN
Z— v ERLIE6EDOY n— 5B, Bz,
FEEBICH L TERICEsm RISL, ERMmERIC
ML THEDAIRICHEETRLZKL-3 L KL-6D 2>
DA TY F—=izonTHtk R L, Sandwich
ELISA 2By TlEFRUBKRPOFREOHE L%
Lz, #B, F77n=—-ETRHLEZER,
KL-3 Hifkix IeM 7 5 =, KL-6 #iikit IgG, 7 5 =&
T,

2. KL-3#sBRU KL-6 ikOTHBT 2 HED
L BEMEIR
a. MREYUR DA LAk

VMRC-LCR fifa#m» KL-3 #Fix, bV A
VRO -0 uF 7 — EUEBIC Lo Te<
Tl E 5 Rt ote. KL-6 HiEE, bY 7y LU
TRELER LD RP2 OO, Fur—EUEI
L VEOBERE A L DIUESFO—HIcERTS
FOEEPETE I,

%7z, 128]-Immunoglobulin binding assay T L
FBE-YEBRU/ AT = - P X AHEE,
Fig. 5 iR+ 2L Thh, KL-3 HiFi#s— VI
MEIZ XV EEMETURSHER LY, /1473
= F— B CRAESEEML, KL-3 REERR
VTNBEREALAVWEHTOI IO L EbR,
KL-6 #ifix, B3 —VBL /A FI=F—EDME
S ERL, RRRC T LEh B ETh
BHoLHES N,

b, FEHAEOSTE

Bk EE 77 n—2 4B THAAEBLTELR
le&752va o EER 7 L— bk Sandwich
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Fig. 5. Effects of periodate and neuraminidase treatment on the hinding of
monoclonal antibodies to cell surface antigens

ELISA CHIE L7 #%2i% Fig. 6 KR LT3, (B)D
BEPEEHREOEKEIFESHIC AW 8a,
KL-3 §ifiz void 737 v avoiicy—2 2t
¥, FTERGL L HEFEI Rz, CDEBHEE
BEERBEKRDBER, void 757+ 3 L 0aknF,
HBEELIHEROT7S 7 v a vt =2 2FL, (A)
DHTFEY— D - DFALEBI L BEEEE: D%
V=7 DG TRBIEREN240F 0 560007 & 081205
PB160GDMICH D, (BIOER &C)DRER & Tt
ROl FEER LI,

KL-6 #URix, BYEM Tk void 732722 > (4
TES00GLE) RUB3EE (4 FEBI45H»525075)
DLODE—7 BRDIc. CHEFI iz void 757
3y (5FES0FGLIE) L49ER (HTEINGL S
3907) iKE—27 2Bwir, .

Pk, RO ELZEMIK % Table 110k & 7=,

Table 1. Blochemical characteristics of an-
tigens recognized with monoclonal antibodies
KL-3Ag KL-6Ag

>1,000 kDal >1,000 kDal

Molecular weight of
soluble antigens

Treatment Trypsin Resistant  Resistant
with W
: eakly
Pronase Resistant sensitive
NalO4 Sensitive Sensitive
Neuraminidase Resistant  Sensitive

3. MEBAERICHT B REt

BERPURERIC & v B sk o S BB H 3 2 RIS
YRR L7 B % Table 2 iR Lic, KL-3 Hitkix
BTt B OV NS I RIS U 7 23Rk BB i 1t
RIS Ugd=Tee —7, KL-6 Hitkizz b 3EED
HRE B Ok RIS Lz,

T DA o B B 55 th SR o BRI 54 B R IS it
Table 3 IR L TW3, Miithke b RIGHIZER 3 %
Do, Sarcoma Ml EE T A O EAEE MK L
RIS+ 52 L1z,

4, BREBIIBUIHRESS

FREOBALREAE T ic B 3RO ) 2 g~
AR T - EREZ L VREL, 20OKESE Table
4R Uiz, FgEss o, Edko izt o
BRISHED A F — ok EREl, KL-3 B EE L/
ISR L DA bh, RELEBCTRE S A
oledd, KL-6 Fiuic h e SBEoABT oz
BOTHERAI R T, BIREO 1 flictid 5 R~
ARV F—ERENEEY Fig. 7 KR L. W
& DMBEIZRRIEY Y, KL-3 FitkizsEio
& 2B g L pd, KL-6 Hitkiz 2o luminar
side ZIRHPEL TV BERBH OIS,

MLl ot o 25 o Rz B8 3 KL-3 HiE B Ot
KL-6 fiEO S MR EFcEuL <y, <5y
DERERVREORFLEE bRE S,

5. ERMBRUCmMIRKICHETIRENH
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(A) STANDARD CURVE OF MOLECULAR WEIGHT
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Fig. 6. Analysis of molecular weights of KL-3 and KL-6 antigens with
sepharose 4B gel chromatography

EFBERIZ BT 25 fk8E % Table 5 IZR L7z, W b, BHICHRE S EEIZZ %O luminar side iz
KL-3 HUEREFH CHMESE % EEIc LR FEF i IRMICIRD b,
1, B, SEY LE, SEXRICIBREBShR»- BEELA 0 % < o b B MBI 3813 2R 0 4 Fbk ik

7o KL-6 HURIH, a8y, SEROERIC EWAL L, MR BCALSFEELTWRE, #
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Table 2. Reactivity of monoclonal antibodies to human lung tumor cell lines and lung fibroblast by enzyme

immunoassay

Origin

Cell Line

Reactivity
KL-3 KL-6

Lung adenocarcinoma

Luci 3
Luci 10
ABC-1

Lung squamous cell carcinoma

PC-1

QG-90
SBC-5

Lung small cell carinoma

SK-AK-LCL

SBC-3

Lung normal fibroblast

VMRC-LCR
VMRC-LCD

RERF-LC-AI
SK-MES 1

CCD-18Lu

+ +

b HH
T+

I
FH L+ H

2 The reactivity was scored as follows: —, AOD=~0.019; &+, AOD=0.020~0.049; +, AOD=0.050~0.099; +4,

AOD=0.100~

Table 3. Reactivity of monoclonal antibodies to human nonpulmonary tumor cell lines by enzyme im-

munoassay
Origin Cell Line L
Nasopharyngeal carcinoma K. B. - 14
Laryngeal carcinoma HEp-2 - +
Gastric carcinoma AZ-521 -
Hepatoma SK-HEP 1 - —
Pancreatic carcinoma Panc-1 + +t
PK-1-66 + -
MIA PaCa-2 - -
Colorectal carcinoma Sw 1222 ++ -
Renal carcinoma Scattola - =+
Bladder carcinoma T-24 + ++
Cervical carcinoma ME-180 + +
Breast carcinoma YMB-1 ++ +t
Melanoma MeWo + -
Sarcoma U-20-S + +

3 The reactivity was scored as follows: —, AOD=~0.019; +, AOD=0.020~0.049; +, AOD=0.050~0.099; ++,

AOD=0.100~

FRLBHEANTHEOFERROBR R > TV A 2%
T2LRDES Thoir, B, KL-3 HIFIXE R
LB, MAFTRR, 3RS, BB, BB LERcETELE
2, KL-6 iz Zh b oo ohd, &E
LE, BER, FEABCEKL-6HEDLME X
i, '
RBRITIIRLTWRWA, KM B & OEER
KM RO K+ 2 MERTFAE S, 708K

CABRFRMERC b S hadoiz,

6. RFk#EREICHT B/ 70— FILHED RS
Table 6 ZR+Z &<, BKMRICHT 2RISR
BHHUARECRE Lk 2 5, KL-3 Jitkid ks
PR B RIGH: & ik R 7 v BilgR sk o Mkl
KHLTRISZZ L Hhofc, KL-6 Hitkizihilsmez
(7/8) RUMRZ s 52 Vo Ndiag (1/1) L RiE
U, RV EREMRL BRI L eho . EBAENIE
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Table 4. Reactivity of monoclonal antibodies with tumor tissues by immunoperoxidase stainng

Reactivity®

Organ Histology —J—LKI‘{‘I’;?)“M—;—L—W N"'t;éfi‘(i
Lung Adenocarcinoma +(12/16) ++ (15/15)
Squamous cell carcinoma —( 0/ 6) H 77
Small cell carcinoma +( 4/ 5) + (4/5)
Stomach Adenocarcinoma +H( 3/ 3) + (3/3)
Ampulla vater Adenocarcinoma +( 1/ 1) +(1/ 1
Bile duct Adenocarcinoma H(1/1) H (11D
Pancreas Adenocarcinoma +4( 3/ 3) HO(3/3)
Colon Adenocarcinoma +(1/2) +(1/2)
Rectum Adenocarcinoma +(1/ 1) +(1/1)
Thyroid Papillary adenocarcinoma H(1/ 1) +(1/1)

Meddulary carcinoma —(0/1)

Breast Meddulary tubular carcinoma +(1/2) + (2/2)
Kidney Transitional cell carcinoma +(1/1) +(1/1)
Esophagus Squamous cell carcinoma H( 1/ 2) H(1/2)
Cervix Squamous cell carcinoma —(0/1) —(0/1)
Liver Hepatocellular carcinoma -0/ 1) - (0/ 1)

2 The staining was scored as follows:

—, negative; -+, positive; 4, positive; +4, strong positive.

(A)

(B)

©

Fig. 7. Immunoperoxidase staining of a well differentiated, papillary (bronchiolo-Alveolar) type of
adenocarcinoma of the lung. Frozen sections were stained with hematoxylin-eosin (A), KL-3 antibody

(B) and KL-6 antibody (C).

Boid, BeBEERRM LT 588 fl5o0k
3 &hena, KL-3 fitkidE L KisL, KL-6
RIZBERADO I RIS Uiz, B REEICH L it
ThE BB RIE Lz —5, WA MES ©
Class T Xz T ORifEEEBEOMIIC L TRRG

By, EeiEBEAROBAMEE PRIEL o
Teo T HIER PL-33 (Class ) oK Fic ix &% o
RAEME PRI A3 AP AE L7 23, THUA & b RIG 2328
ol LIBHT, BREWZ LiclkiiiEE
Class I & % & A7z hER PL-5 o fakeic KL-6 #;
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Table 5. Reactivity of monoclonal antibodies with normal tissues by immunoperoxidase staining
(No. positive N, tested)

' A 0o 0S1T1V¢ 0. teste

Tissue KL-3 KL-6
Lung Alveoli —( 0/11) + (11/11)
Bronchioles +(3/3) ++ (3/3)
Bronchus —( 0/ 1) - (0/1)
Bronchial gland —(o0/ 1) + (1/1)
Thyroid Follicle epithelium +(1/1) H 11D
Esophagus Epithelium —(0/ 1) H1 D
Duct of esophageal gland +(1/1) H(1/1)
Stomach Surface mucous cells +(1/2) - (0/2)
Fundic gland —(0/ 1) t+ (1/ 1)
Pyloric gland +( 2/ 2) - (0/2)
Duodenum Epithelium +( 2/ 2) —(0/2)
Colon Epithelium +( 2/ 2) —(0/2)
Rectum Epithelium +(1/ 1) - (0/2)
- Liver Hepatic cells —(0/1) —(0/1)
Pancreas Gland —(0/2) —(0/2)
Secretary duct +H{ 2/ 2) + (2/2)
Kidney Glomerulus —(0/ 1) - (0/ 1)
Renal tubule +(1/1) + (1/1)
Bladder Transitional epithelium +(1/ 1 H 1/
Uterus Cervix —(0/1) —(0o/ 1)
Endometorium —(0/ 1) + (1/1)
Skin Epidermis —(0/1) - (0/1)
Hair follicle +( 1/ 1) - (0/1)

a The staining was scored as follows; —, negative; +,;'156's'i.t~i"ve; ++, strong positive

R L RIGT MR ERD TV, KIEFLS &7
R T E /bRl E R &R, MilgE L 2HiX
nTEY, Mgz Class M &M < -z
R Tho72bDEEZIBND,

Fig. 8 ix PL-35 fEf (Wiiflgs&, Class V) Mgk
ke 2 KL-6 FUA CEXGEEL BEE Th 5, Miaik
REIBELERELTOLIEBRRD LA TV S,
Fig. 9 1% PL-25 £ (ffilgsz, Class V) oMKl
ZKL-6 itk CHERE L DEEL - V-4 - T
BRHT L7558 Td 5. negation controle & L THW /=
nonimmune mouse IgG 1z b ~T KL-6 itk T4 £
A RO EIME ITERICHEINL TV B,

¥, REEOEMBEERET ZHLIKE ¢,
KL-3 Hitkic X v &t X3 hied» 7= PL-35 EFIDHK
Kilkaex, 7 b CBEEBi RGN L o X — ik
THREL T DL, —HROMIE KL-3 FURiC k> T
B gE s h, MROT0NE 2R+ 52 & ohik
DRIGHEIHEZEES N D Z LMW LI,

7. "A3E KL-3 HEOESE

v — X Sandwich ELISA iz & v "]E#M: KL-3 #1
X% 4 X - el

a. BEEEMHBO®RE

Table 7 it A # & — NERMEL—Bl 2R L,
A K- FOLBEIRT 2EEFHH (% Coeffi-
cient of variation, % CV) iZ\WFHho S BT H10
%L T CRFRER T oo, EEMRBEERL TH
3L, Fig. 10 om< 20u/ml © L = A CEEDEH
HEBELTWAD, BEBEREHW,

b. M#E KL-3 iR ED#E

EFRELUCEREREEBENEFO KL-3HUFD
& # Fig. 11 R Liz. % E6080 I KL-3 LR
fEix 4.516.5u/ml (FHELESD) <bhh, FHE
+2SD % cutoff fEL 5 & E% ERRIZ 17.5u/ml &
Jeofe, MifEE3HB TR 1IFADRESBEH 2H L DD
HThole, —7H, BETIX0.5%, BERTIE36.4%
TRERELZRLZY, KBEBETIREBEYRUE
Bl R L Diginodc,

c. MK KL-3 fiRBEO®RES
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Table 6. Reactivity of monoclonal antibodies with tumor cells in pleural effusions by immunofluorescence
staining

Diagnosis + Case CYCtl‘;lsng KL_SReactlwty e
Lung adenocarcinoma PL- 5 m . g
PL- 8 Vv — +
PL-18 A% — _
PL-20 VvV — +H
PL-25 A\ — ++
PL-32 v — +
PL-35 v — +
PL-35° v + ++
PL-37 Vv — 44
Lung squamous cell carcinoma PL- 7 v — _
PL- 9 i — _
PL-10 m — —
Lung small cell carcinoma PL-21 1 — _
PL-24 \% - W
Metastatic Tung cancer
Pancreas carcinoma PL-19 A% + +
Gastric carcinoma PL-22 A% + —
Mesothelioma PL-31 A% +4 14
Nonmalignant diseases PL-28 I NDe —
PL-29 I ND _
PL-33 I — -

@ The staining was scored as follows: —, negative; W, weak; +, positive; ++, strong positive
> This sample was stained by immunoperoxidase staining after fixed with acetone
¢ ND, not done

(A) Bright field o (B) Fluorescence

Fig. 8. Immunofluorescence staining of lung adenocarcinoma cells in a
pleural effusion (Case; PL-35) by KL-6 antibody.
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Fig. 9. Flow cytometric analysis of the reac-
tivityof KL-6 antibody to lung carcinoma cells in
pleural effusion

EeokBiER+T slKkho KL-3HfE 2 E&L,
Fig. 12 kFELfz. WESEEo Atz 30439
u/ml ©H Y, MmETO cutoff i 17.5u/ml LLE#E
L7 fEF1 5352.9% (10/19) B ohiz, —F, HiRE
P REE, NERE, BREREL avxFT Yol
BRCX K TRI0u/m L EZE L2 2RD:
pote, BEREECHEE, BER YOEBRENEE
FEFI DK Cix 3,000 u/ml Bl EDERASMEEZRL
725, HESLTERFELEROEBEMEBEM CIE
EERLZICTERbol, &, HKkPdn KL-3#T
JEMED cut off fE % ExtNaIE KB FHfiE+2SD
(G4u/ml) & L7BE, BHlRERKRECIX78.9% (15
/19) LOEECRERMELR LK.

8. TAM KL-6 TR

¥'— Xt Sandwich ELISA iz kb, ###: KL-6
MRoEEE2BZ o1,

a. BEEEEORT

25 & — FORIEER Table 8 LR+ & < Th
h, 0u/ml ¥RV KEBEICRT 5 EEHRET10%
DT EEEER L, EEEMgE Fig. 13 02k <,
R RRMOMmE PV,

b. i KL-6 HfEEOHE

BEELUHERBCRT 20EFO KL-6 HIEOE
BB % Fig. 4 om L, % A80BIo Mg+ KL-
6 FUE D itz 2784152 u/ml Tdb v, KimI9F o
Zhix 895+2,411u/ml, BHEMKEE108F ¢i1492
+421u/ml THoto, FHEOEDOHE T, Mg
RURMMES TEENRBCE_TERENERE
S5%UTRCI%BUTTEBEELR L bz, BEED

Table 7. Absorbance levels of KL-3 antigen
standards

Concentration (u/ml) Measﬁrzzortxggfa(géom‘%) v

0 g: gig 0.016 8.8

2.5 g: 82; 0.035 8.1

5.0 gggg 0.057 5.0

10.0 g: 017 67

20.0 g: gﬁ 0.228 9.3

40.0 8: ggg 0.396 0.0
0.4F
0.3F
§ 0
0.1F
0.05

! 7EE 10 20 El) iy

KIL-3 Ag (u/ml)

Fig. 10. Standard curve of KL-3 antigen

{HO THE+2SD % cutoff L+ 5 & 582 u/ml & 72
Y, BHRIEEETE»S5% (4/80), FHES2. 3%
(32/99), HEMNHEE27.8% (30/108) 722, i
ROEEMET S L, MERUCEEMERIZEESIC
HRTHE%BLUTOERECEERLEVEBEREZTL
foo LBLARDBS, FHHEOZOHER UIEHERDE
DHEEDOHFHICBW T LR L RiEiEEOMIcE
BEERED P, cut off EEREEESCLMANE
&% 1,000u/ml & L72BECh 2 OEMIERE
iZAhbwoh, B coBREREEEMEERICEST
FEREL T57-Hicit, cut off % BHHERD
2EEMEL 25 2,200u/ml KETEL LATE
eblehole, ZOBE, B COBERE6. 1% (6
/99) Thot, BT, 582u/ml LITFR2IEHEE,
583~1,000 u/ml #®ER(E, 1,001~2,200 u/ml %
FEEEME, 2201u/ml P EEBESBEE L,
i <o miE KL-6 HURMHEO R & #a50 5ic 08
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Fig. 11. Levels of KL-3 antigen in sera

LCTHE LSS, Fig. 15 KR+, BESEY
RLIEEFOXRTSIEL RELERETH Y, B
RITF1E TI340.5% (17/42) BRUY, HETIE32.1%
(9/28) Thol., P EERVEEEBELERLE
EFELTIh 6 ORBEOMEEE Th-oT. Ml
HafE Cix17.9% (5/28) BBESMEER L. Ficik
ARLTWeWnA, Ko 1 Flik 22,600 u/ml L&
BirEchor,

S blz, MR - KRR M KL-6 $RE
ZEEFTT 5 &, Fig. 16 @Rt @ R¥E LS
O TEHEG TR+ _RCERGMiz b 7225, MHH, v
AL RHOBITIC oM TEE % & 2EFEINT 218
BERLiz. £, BEBMHEERLLZORT TV
WEATh-Tco —5H, DMARETE, Rk 3%
BEH LD,

W TREMEEOREDES NI KL-6 P1EM %
BE L7e iR % Fig. 17 )R+, BH R BEES 124
EADBRESEI RIS TRCEEEERL, &k
MAPTEIMEOEE A L OEMRIESEETH -
7o =N, LEOERE, BFEEEZCIEDLAR

WERETH HIRE, [EIEE, W, UxA
HMKE T KA Y ORE TIXBE 2R TEMO RN
BN, B ITARAEE T1352. 9% (9/17) AEE % T
L, PEEBEF»L 2% (7/17) bAbhZZ &I
Bk 2R TH oo

LA O BHESC R AMmE KL-6 HRME
Fig. 18 e+ <, B, KBk HHllag e
2FNEFEEER LA, BETII44. 4% (4/9), 9L
FETHT5% (6/8) OEELEAEBELEL T,
LA DRSO SSERER L LT, 18X, FE
Z, BR (A 20, Bi120), BEK (24146,
B 6 F) wovTilE KL-6 HiREEME Lz 2
A, FEEO-HEFATEESMEE2RLIZOAT, K
4k EEEEI - 72 (Fig. 19),

c. KKk KL-6 HURMEO#E

Fig. 20 wm3Z& <, MRk KER O KK+
KL-6 HiFE &P fE 2,16542,574 u/ml Tb b,
HgRea LT U CHER X Bk Co 3811547
u/ml, RFEEETH 30914237 u/ml, HElaRE ¢
D 2544223 u/ml CHRTERICEBEYE Lz,
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Fig. 12. Levels of KL-3 antigen in pleural effusions

To, BHBEEO 6 TIEIEFICENEEZR LR,
s, B, FERERKCREEcho, 2B
IR kM Kic BT, mE KL-6 FiE® cut off
i 582u/ml BLE#E L7} Di376.5% (13/17) <
by, MEREETRbLTH»12.5% (2/16) Th-7,
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Table 8. Absorbance levels of KL-6 antigen

standards

. Absorbance (AOD,g;, ~
Concentration (u/ml) Moasured Average % CV
o 0 8:83; 0.024 17.7

2 8:8;2 0.078 0.0

4 8:}2? 0.137 4.1

8 g:;gg 0.227 2.2

16 - g:gzé 0.346 5.9

32 g:g;g 0.536 2.9

64 g:ggg 0.711 5.6

AODyoz

} " L 1 1 1

0 2 4 8 16 32 64
KL-6 Ag (u/ml)

Fig. 13. Standard curve of KL-6 antigen
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Fig. 14. Levels of KL-6 antigen in sera
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Fig. 15. Levels of KL-6 antigen in sera of lung
cancer classified with histological types
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Fig. 16. Levels of KL-6 antigen in sera of lung

cancer patients classified with clinical stages and
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Fig. 17. Levels of KL-6 antigen in sera of benigen lung diseases
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Fig. 18. Levels of KL-6 antigen in sera of malignant diseases
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Fig. 20. Levels of KL-6 antigen in pleural effusions
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Fig. 25. Correlation between KL-3 antigen

and KL-6 antigen levels in pleural effusions
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Monoclonal Antibodies to Human Pulmonary Carcinoma
and Their Application to Clinical Diagnosis

Nobuoki KOHNO
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Two monoclonal antibodies (KL-3 & KL-6) were produced by fusing murine myélorﬁa NS 1 cells with
splenocytes from a BALB /c mouse immunized with human pulmonary adenocarcinoma VMRC-LCR cells and
their specificity and diagnostic potential were assessed as follows:

1) Immunohistochemical analysis of frozen tissue sections showed that KL-3 antibodies (IgM) preferentially
react with lung adenocarcinomas and small cell carcinomas, whereas KL-6 antibodies (IgG,) react with these as
well as squamous cell carcinomas of the lung. Both of these antibodies also react with many different types of
cancer tissue and normal epithelia, but not with blood cells.

2) An enzyme immunoassay was used to study the reactivity of KL-3 and KL-6 antibodies against cancer cell
lines and showed that both antibodies had similar specificities against tumor cell lines derived from the lung as
those noted above for lung cancer tissues, although their reactivity against cell lines derived from other organs did
not always reflect that observed for the corresponding cancer tissue.

3) Immunofluorescence was used to demonstrate that KL-3 was only reactive with tumor cells in pleural effu-
sions from patients with mesothelioma, and pancreatic and gastric carcinoma which had metastasized to the lung,
whereas KL-6 reacted with malignant pleural effusion cells from the vast majority of lung adenocarcinoma cases
and from lung small cell carcinoma, mesothelioma and metastiatic pancreatic carcinoma cases. None of antibodies
reacted with cells in pleural effusions from patients with lung squamous cell carcinoma and nonmalignant diseases.

4) The antigen determinants recognized by both KL-3 and KL-6 antibodies appear to be carbohydrate in
nature, with terminal sialic acid only being involved in the reaction with KL-6. The molecular weights of both
soluble antigens in pleural effusions were found by gel filtration to be greater than 1,000 kDal.

5) These antibodies were useful for detecting soluble antigens in sera and pleural effusions using sandwich
ELISA. While elevated levels of KL-3 antigen in sera were found only in those of patients with gastric and pan-
creatic cancer, KL-6 antigen was above normal levels in sera of patients with lung cancer, especially advanced
adenocarcinoma and squamous cell carcinoma, pancreatic cancer and breast cancer. In benign disease of the lung
and other organs, only sera from patients with tuberculosis, diffuse panbronchiolitis and fibrosing lung disease had
notably elevated KL-6 antigen levels. Serum levels of KI-6 antigen also bore no relationship to those of CEA, CA
19-9, CRP, and to BSR. In pleural effusions, the incidence of lung adenocarcinoma cases with elevated levels of
KL-3 and KL-6 antigens was 52.9% and 76.5% respectively (94.19% for one of the two). Pleural effusions from
mesothelioma and matastatic lung cancer patients also had elevated levels of both antigens, whereas nonmalignant
pleural effusions, including those from tuberculosis and cholesterin pleuritis, were mostly shown to have normal
levels of these antigens.

These monoclonal antibodies define antigens that in combination with other tumor markers may be useful for
tumor diagnosis and monitoring tumor progression.





