Preparation of Antiidiotypic Antibodies against
Anti-DU-PAN-2 Monoclonal Antibody and its
Clinical Application for the Serological diagnosis
of Digestive Cancers
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#i DU-PAN-2 HiKIC R 58504 7 4 A 4 1 THEDRFR &
% D Mif FHIFRZWHE~ DI H

SRAEFNAFEFTABHE (BT | BRACHLE)
[ JIi bl
(PR 4 4 2 B2THEH)

AT 4 x84 THRBCIEARS A - LHRINBITOHE=C L ~FCHAOHEELXBELTW5308HH, Zhy
TOBBEHARORAL LTHY, SEOBEEASELFE L OEERC, »5 V- 3ABEHRCHT5BEHGOAECEATS
RS IR Eh TV 5. AR CIREREERFENEO—E TH 5 DUPAN2 fiRict 5/ 72 v — 5 udifh%k, 5y iz
KT BIIC LI DRV I —F LA T4 A 21 THE, v VACRELA T Y F=~ERTE 78 —~FAHAL 74 4
24 FHEEER L. X5 LEAVGRERIAE (enzyme immunoassay, EIA) #FRL, FEHRLEEEZ L+D
i DU-PAN-2 HifeflizBlIE L, *OBMMBHELRA LIS E L, EH LA T4 724 THREXCTh I REROH
DU-PAN-2 fifk L RIS L, DU-PAN-2 FIRHMGRIG Y HENCHE TS 2 L L b, DU-PAN2 SURDAEA 2 —o%
HTsLEZORE., £2C, *OH&LEHLLL EA T, $ENLBEBBEZMFEFOH DU-PAN-2 FiEMERlEL
oo By bATERRERBHOEY Y 2 XEERELTDI L, BEETOBURRILRY 2o —F 84T 4 4+ 24 FHifs%
FWRIEE, €7 20 —Fifi4 54 724 7HELAVCCUEE CTETh Eh42% (42/101), 33% (36/108) TH-fc. —
F, BUEEBRCTOBBURIIARY 7 v -3 A HEKRLEY%, £/ 70— lHEk% s, RECHEERIRIFTH-1o. BE
ZFME T 5, DU-PAN-2 HIR{E & L4 & ORI HBIM RS S hT, FURBRWRNS, RV 7 e — 3 HkkT43% (26/
60), £/ 7 m—FHiEEET31% (20/64) WHAMBBETH . B, KBORZI2H T, T XCHEERECH -1
R, BV 7w —FHEET, 33% (4/12) CHRAMBHETH 7. B, KV 7o —Frfifkd i, 774 =7 41—
Z7R=FFS57 4 X VBESNER L DER X hich DU-PAN-2 S B LRSI L b, [gGie—% LT, €/ 7
g —F A5 4 A &4 THkE DU-PAN2 HIRORFEH LEIGTAHETHHZ LR8N D LR, HEX bh—BDH
{L2898 B M PR B EE SR DU-PAN-2 i ifd 2 HithOFET 5 Z L AHER I h, I b, COFEMAIEERm+PH

BERED 2 I RIREAOZENIC L BRLB AN Abh, MBENBHEL LTHRTELLEXLRT.

Key words #i1 7 4 4 &4 7Hifk, £/ 7 v —F1$ifk, DU-PAN-2, {H (L33

AT F—= 0T X b, SEMEDOIE 55 R B
PR LCHHREOR W/ 2 =~ F L FilE DER A AT E
Ligote, ThIZX H &L OBERREAEE~ -2 — L LTE
KIGH S h, BOMBENSEHBEI RS CHES L. Lil,
BEEANI & ERTRESRK P LI < WBAE, A
CR+HBEORE B LAY, ToFMAN, & QT2
BAERBRVDDEEDLIDEB/L. —F, DL kB
ETLERBEOHN TILEREEF T 5 RELEDO—F &
LT, ZhbiZs 12 BRABRNEEIR, Mo bRES
WAZENBEEINDD, T X3 hikoRHECIENH
il o fote, BHECET 5 0F B CHEONED EH
BERBOEETHS.

Jerne® DRIB LA F 4+ &4 FXx v b7 — 2B (idiotype
network theory) & X hiX, &N TOHAES T (antibody,
Abl) fiTiX, £ OB PNCHRE X oM (174 4

247 BIFEL, ZOMEYEBTHHA T 451 THE
(anti-idiotypic antibody, Ab2) *FEL 55 L EhTw5b. ¥
TeHiA T4 F 24 THEO—MO L DL, TOTEHAKA
A 4 — (internal image) LI hBTOHFE= + ~ 7K
HROBEEXE LTV, RFEZO L 5 BB EREON
A A~ CHETBHAFT 44 81 THERIERL, hil
BB BN E LEREFECE G L5 &5 RAaan < oni
EIhTRD, TOEYELIERI LT,

DU-PAN-2 #{[Eix Metzgar H*IC X b & b PR ms Rk
(HPAF-) # e R &L LB O hiE ) 78 —F VK
DU-PAN2 K& » TRBINBEBATH Y, TOHE=E
PPV T AR ETAERETH B E SR TWAT A, KR
F ORI SA T\, g D L LR
A BRI R LYY, OFEEIRE LTbFETHIL
e, BEHkBEE~ - - LTEEHCLAVLRATY

Abbreviations: Abl, antibody; Ab2, anti-idiotypic antibody; Ab3, anti-anti-idiotypic antibody ; ABTS,
2,2-azino-di-(3-ethyl-benzoline-6-sulfonic acid); AFP, a -fetoprotein; BDB, bis-diazotized benzidine; BNHS,
biotinyl-N-hydroxysuccinimide ; BSA, bovine serum albumin ; CEA, carcinoembryonic antigen ; EIA, enzyme
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. L L, REEMAEHICRE LB TOREIR L,
R AEOBIER L ORI b5 b, mpFRAEC X
pBWRRIE, ErOEE < -7 — LRI EHZENC K& e
RRHDD.

FrTABIETIZ, i DU-PAN2 $ils% AR~ 7 A&
FTHIEREST, B/ IR —FAHAT 4 4 24 FHHE
(moncclonal anti-idiotypic antibody, Mono-Id) %, ## 5 » b
KRBETHIEIC LS TRY Z v —FLfiad 7 4+ &1 FHilk
(polyclonal anti-idiotypic antibody, Poly-ld) ®#{F®L7z. Th
HOMAT 4 24 THEOWRE L, ZOAERMICA
B4 24— SOBEERRALPIZLE S 2T, ThERIBT 54
DU-PAN-2 fifk%#H 3 % BEFE AL (enzyme immunoassay,
ElA) #B& L, #ENLBERENEFCFET S —FOR
EHHTH HH DU-PAN-2 HikflioflEx A&, T DMEKK
BERAMERIELLS> & L.

HEREBLTHE

. BOW-SEE/ 7 0—F LKA

AREICRBCTHWOME 7 7 —F L Hifk (Monoclonal
antibady, MoAb) 24T BALB/c = v AfllasL v = i =
p-v i BEAME L TFERIAALLDTHH, MoAb
DU-PAN-1 (IgGl), MoAb DU-PAN-2 (IgM), MoAb DU-
PAN-3 (IgG1) (F1 2 5 » 7 A, HE) 1T Metzgar H2 X b,
b b ERREE MR HPAF-l 24 &R E LTI R,
MoAb ST-439 (IgM) (H A{k.3E, HFD) ¢ Hirohashi 5™z & »
Te b BRI EAN Std 2RERE LTERSh. T E
Bizfiv7c DU-PAN-2 IR (BF1+ 5 » 7 2) i HPAF-1 il
DEELFLOERLALLDOTH D",

I. RVZ7O—F LA F 124 THREOIER

F8 MoAb DU-PAN-2 (IgM) 100 g # Freund's complete
adjuvant (Sigma, St.Louis, USA) & & 425 » FEFIZTH
HMRETAMBEL, BRAERELVIOHEIZS » X hiRmML
fo MERHEEL %, E&OFE%E BALB/c =¥ A M Tk
RE{E% 1T -7 5 2 C, protein A-Sepharose 4B (Pharmacia,
Uppsala, Sweden) % AV 727 7 4 =5 4 —2mr~} 75
74 2T 1gG HiMA BB L.

U B/70—FILHA4F 4 24 THEDELR

Y58 MoAb DU-PAN-2 (IgM) % Primi D #% Lok
WL 724 5 T Salmonella typhi Hy % @ lipopolysaccharide
(LPS) W (Difco, Detroit, USA) L& &4, £/ 7 m—+ L
Bbs 2001 MM % 1| BRIMEE i 4 0], #1813 Freund's
complete adjuvant (Sigma) & #£42, 201 H L2 Freund's
incomplete adjuvant (Sigma) & iz BALB/c =% 2 DA
RESL, BRAELI D AARCTOBMAL v YA {xm —
A Sp 2/0 £50% KU =F L v Y 3 — 4 (polyethylene
glycol, PEG) 1500 (Boehringer Mannheim, Mannheim,
Germany) & Fi\ T4 X272, Z O # , hypoxanthine-amin-
opterin-thymidine (HAT) #£3%# (Flow laboratories, Mclean,
USAJIZT37T, 5% CO, f vor o — 5 — TS L, 85
hicng 7y F——=d L% BT, DUPAN-2 5 & #T

DU-PAN-2 btk & DREHARIGAEE S 2 HBIC VE TR
L EATHEL, BREAWNI v — v OBERY T o7, DT
BAFFECLD I r—= v I BOVBLTAA T Y F—vk
ST L. FRhERDA~A T Y F—<% BALB/c = 7 2§}
PRZIEA L, MEXR, 85M K% protein A-Sepharose
B 774274 —2m<bd57 - TRMLE.

FhnA 7 ) F-~DEREEFEL Y+ FH v 2 gGl,
IgG2a, 1gG2b, 1gG3, IgA, IgM (Zymed, San Francisco,
USA) L DFEH%: EIA TR L, RES e 7V vy 725
ABRE LI,

V. 4 74+ A4 THHEOR RN

TR LIl 5 4 & & A THELGEEIR O DU-PAN-2 #
BERRMCRIGET AL 2HRETALDIT, RIZHERS
EIA % H\ T Poly-1d ¥ X Of Mono-Id & &% MoAb & DKIG
HERE Lz, 0.1M REEEREEE (PH 9.5) 12T 20p1/
ml WHRRLAHA T 4 4 21 THBERIOR~A 72 21 2 —
7L —} (Coster, Cambridge, USA) & 1 % =Bt b 100
pLFOEALALAT, —B/A vF 2 <~ 2 v LEBL LS,
3% v~ 77 3 (bovine serum albumin, BSA) (Sigma)
0.1M vV vEEREEH{LF F YV ¥ A ¥ (phosphate buffered
saline, PBS) (pH 7.4) 12 T30C, 3R E R, 7 my ¥V
FEERTTIc -7, RIC Guesdon HD|E L FE" 125w
biotinyl-N-hydroxysuccinimide (BNHS) (Pierce, Rockford,
USA) w v T ¥4 5 v EFH L7 MoAb DU-PAN-I,
DU-PAN-2, DU-PAN-3, ST439 +30C, 2 BRIRIE#IZ, <
AF A —-EEBAINLIITEY Y - ErF v EESS
(Vector, Burligame, USA) #* KIS & ¥ H. BHWC0.02%
2.2-azino-di-(3-ethyl-benzoline-6-sulfonic acid) (ABTS) (R4
B,OKBE) m0.IM 7= vER -V EAEEY (pH5.3) &, &
D0.03% @M KKKEZR U LD FEHEL LT, v=1
Wz, =1 7L —1+ ) —&%— MTP22 # (=2 m3-EXK,
FIE) AT 415nm 12380 B YRR % ke L.

V. DU-PAN-2 fIEH&RGRE 1L ER

1. "M 7Y F==wR2 ) —=vrDicdd DUPAN-2 §f
R B BOGEH 1 38R

DU-PAN-2 #iliflle+ » MY (GH 2 F o 72 ) thD ¥
DU PAN-2 fifA% ML L-96/N ~ 1 72 m &4 2 —F L~}
DETZMZ, AT YV~ |1 50p] ZIEAL30T,
2IEHIMIE SB, T v — b R ARKC THESRE,
DU-PAN-2 HIEEAEHTH DB FMEE 100p] S20% v
T N2 30T, 2 WGHIBUL 3870, L TREREE A 100
pl Z2NZ30C, 1RRRIGZR, RBICRGRCCRE X
<4 7uS - Y~ =T 660nm TOBRNEARE L.

2 . Poly-Id % 7-i2 Mono-Id OGO E

58 DU-PAN-2 5i[i%, AV RAF L ve—xX (BA{L, ®
O EMEEL, 3% BSA i PBSZT30C, 2KfE7 m o %
v IR o BRERNCA R L7z Poly-Id % 7213 Mono-1d
100ul &, 2705 3 vTE" T - F{ELx ¥ E
DU-PAN-2 $iitk 100p] S2%247RIGEF V1 (F14F Ry b,
HF) Oy =N BEMLI0C, |HEKGS®L. 20

'mmunoassay ; ERCP, endoscopic retrograde cholangiopancreatography ; HAT, hypoxanthine-aminopterin-
thymidine ; IC, immune complex ; LAIL leukocyte adherence inhibition assay; LPS, lipopolysaccharide ; MoAb,
monoclonal antibody ; Mono-Id, monoclonal anti-idiotypic antibody ; PAGE, polyacrylamide gel electrophoresis :
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Be—XkE£o= L, 30C, 3IRHRGS®R. PBS i
TE- X HBEN v v v Er—(Try, HRKTE~X
DHHE.ZRIE L.

V. DU-PAN-2 $[E-Poly-Id K iSHIEEER

Poly-Id & Mono-ld OF#;TH =+ —~ 7 OEXRET B
»IZ, i DU-PAN-2 fifk& Polyld & DRJE#% Mono-Id 23 &
OREMETINEER L. 0.1M REE: - EREREEE (pH
9.5) 2T 154 g/ml IZHFIN L 7=H DU-PAN-2 Fithk% 2470
P EORY 2F LY E-XCEMBEL, BEHCHERLE
Poly-ld ¥ 7-¢X 3D Mono-Id (1-2-4-4, 1-2-4-6, 1-2-4-T) %
100p1 3omei. £OERAKFT = — FLLL ™ E#
Poly-Id % 1001 S2o& v =Tz KIE X, Hhistk, ©—
ROBEEEERHE L.

VI. A T4 A 24 THEEAGIA DU-PAN-2 H4&ME

DEIE

SEITMER L O OBERRC BV TR I o £ EHL
PRI RAEL080] (294, MEER2201, BiE2661, KBE12
B, FrMfafE1ofl), SRR RUEEUH (FELLM, 18
VEIFF 251360, 1SMEREX 8 B, BMEIFR 261, RMEREL 1) B X
UMEE AR08 TH S, BEOETHIR L bEmE, JOIZT
MERTEEL—80CIZTHRIF L. Bk X UIEERFTIE, F
fitfe LEBR X 0 REMESFENCHE S A0k, Thth
4L 3f0C, MIENEERREAL = VY . - 2 HBHRED
Rk Ew, WHBENETHKEL LR (endoscopic
retrograde cholangiopancreatography, ERCP) » & B & T 0%
& (percutaneous transhepatic cholangiography, PTC) DFf
Axrbldhic. BB IOUXBEIVThLERD D VIXF

(a)Poly-Id
0.D.
415nm
1.0
Anti DU-PAN-2
(igM)
0.5

S§T-439 (IgM)

Anti DU-PAN-1
(gG,)

(1gG,)

o—i
' 10 100

Concentration of MoAb (ng/ml)

Anti DU-PAN-3

i

M & b, MBFOCBEER S . ST 3 fin
REERFRCHR Sh, B IETETERENLL O
7 =z b7 e 7 A v (afetoprotein, AFP) {4 5#E 1, %%
BT o RBEBNmROFEL VEE I hic.

Tl REAFRER T D BB MR A LA n g jra
BOUIEREET X h 2l S hic. @MV By
BRFEDRRZWEED | FEr—HK LT,

HIEH L, ERimES 0.1M PBS (pH 7.4) IZCH0REHER L
7z, sepharose 4B (Pharmacia) Z#5& I ®7CEH e Mgy
R7Y v (I FVHFE, Bel) E—HR/EIEER, TOBLLE
5041 % Poly-Id % 7ziX Mono-Id & EH{L L7967~ 1 7 n 2
A 2 —7 U — FICERIE30C, 3IRFMRIGIE, 2%Bike L
TRV F Y X - CEBYFHe b [gG+A+M (Dako,
Copenhagen, Denmark) % 200051 R L7icd D% 50 1] fnx
T, 30T, 1SRRG, ABTS KT, 415nm ORXE
BHEE L.

FRBBEMBIZ OV TS v P4 v F EIA " (%52
7y 7 A) 12T DU-PAN-2 HiEfE% dEIE L.

Vi. DU-PAN-2 iE % AU 73t DU-PAN-2 H&ED

AE

HEECTHE LiciEYy v 70—, B4
DU-PAN-2 fif%x 7 » 5 3 vTHEYAVWT=2 - F{kL, £hr
HWwToF A4 577 w4 (radioimmunoassay, RIA) 2T
fu T DU-PAN-2 Hithfli 2 HllE Uiz, Bl PBS i T50fEAR
Liw v rmiE 1501 % protein A (Ucb bioproducts,
Brussels, Belgium) #@EAH{L Lz —X1230C, 1RERES
B, X HiIc B R DU-PAN-2 ${J& (10° cpm/ml) 50!

{(b)Mono-1d
o.D.
415nm
1.0+
Anti DU-PAN-2
(lgM)
0.5
Anti DU-PAN-1
(9G1)
ST-439 (IgM)
Anti DU-PAN-3
(1gG,)
= 10 100

Concentration of MoAb (ng/mi)

Fig. 1. Reactivity of anti-idiotypic antibodies with anti-DU-PAN-2 MoAb and other MoAbs. 100x1 of Poly-Id (a) or Mono-Id

1-2-4-4 (b) (151 g/ml) was fixed on 96-well EIA plates. After blocking with 3%BSA solution, each plate was incubated with a
serial dilution of biotinyl MoAb DU-PAN-1 (IgGl), DU-PAN-2 (IgM), DU-PAN-3 (IgGl) and ST439 (IgM) for 3hrs at 30C.
reacted with avidin-peroxidase complex, and colored with a substrate solution containing ABTS and H,0,. Both Poly-ld and
Mono-Id reacted only with MoAb DU-PAN-2 as an immunogen.

PBS, phosphate buffered saline ; PEG, polyethylene glycol; Poly-Id, polyclonal anti-idiotypic antibody : PTC.
percutaneous transhepatic cholangiography; PVDF, polyvinylidene difluoride ; RIA, radioimmunoassay ; SDS,
sodium dodesyl sulfate
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iz T, 30C, 2RFRNIGE ¥, W, ©— XDOHEAHEN
ZRELC.

K. BEILENS D DU-PAN-2 HiikOHEH

TiwTE® L7 5 » b Polyld 10mg % CNBr fF ¥t
sepharose 4B (Pharmacia) 2.5g W& 2 ®™, # 7 &4
(BioRad, Richmond, USA) ZHEHE L. DU-PAN-2 HitkE
{, DU-PAN-2 HUifli2 & SIS EER LABEMLE M H)
0.5ml %, ZDH T AZEF IR, 0.1M Tris HCI (pH 3.0) iz
THH LA, FHECOWTH Y F1 o F EIA T XD
DU-PAN-2 iR {#, Poly-Id %\ 7z EIA & Mono-Id # fi\»
- EIA 12 X b 51 DU-PAN-2 ${kliZ BT L.

X. BEmehii DU-PAN-2 1D 547

X TRV & A Ul T DU-PAN-2 B4 0 & 18 % 7R
Li-BE M H) omfE 0.5ml 5 5 5 U % protein
A-sepharose 4B # 5 AT [gG Wiy L, "1 THEME,
PolyId # 7 21E X%, 0.1M Tris HCI (pH 3.0) ic THH
Li. Bohi-hE%, 2— AAHF =& — ) (2-mercap-
toethanol) (FIYEHIZE) W CTEIGIRREL Lctk, 2574V ER
BB KS-8000 SE B (= vV v AEZEE, B A FWT S LR
BE10%O FF L filgr + Y 7 2 (sodium dodesyl sulfate,
SDS)—HR VT ZVNT I VRS T 100V DEBET
CESKBYT -7, Flh~v—p—-FAL LT ¥ Ef#e b
G, ™l E#5 » b 1gG RRBCHKEI L, kBB ¥ LIZT
T2 IO TTT 4 Tk

IHhrl1.2% 7 #F e — %A (Pharmacia) L& Fiet 7 &
re—RI T EROR USEL v +Fhie b [gC mMiFE L O°
YHFEH T v b 1gC ME L OUBEHREA -+ S ST
Ta—KTHEELE., 0B, WBRELTEES » F
BCEAWV, A= 504757 4, —HOX L EXERE, 0.1%
TIF7 7y 7 10B (REME) I CERARELTT- 1.

¥, ERERABRICHEE M H oMmE L H, Polyld # 5 A
X277 4274 -0~ b 057 4 —CTHLALRES

1007
Poly-ld
Mono-id (1-2-4-4)
Mono-id (1-2-4-8)
c
2
=
2
£
s 50. Mono-id (1-2-4-7)
S
Normal mouse IgG
0

0 0.2 2.0
Concentration of antibodies (mg/ml)

Fig.2. Inhibition of DU-PAN-2 antigen-antibody reaction by
anti-idiotypic antibodies. 100x 1 of '*l-anti-DU-PAN-2
MoAb was incubated with 1001 of Poly-Id or Mono-Ids
at various concentrations on a 24-well plate for 60 min at
30T. Polystylene beads coated with purified DU-PAN-2
antigen were put into each well and incubated for 3 hours
at 30°C. After washing, radioactivities of the beads were
counted in a gamma counter.

B% SDS KV 727 UNLT I FRSFHFICTHRE Lok, &
AT G SR KS-8460 (= U Y M) IZT 6V, 2B
BL, Ry =95 v (polyvinylidene difluoride, PVDF)
£ (Milipore, Bedford, USA) \Z§5% L#. PVDF [§i#% ¥ &
# DU-PAN-2 #if3s X 0" "1 23 Mono-Id & S8, 4BERIR
BB HEF— S CFHIF 7 4 I TRIGERT AV P
BH L. $EBEE Lo v %0.1%7 3 V73 5 2 10B (FiX
) TR L, EEMBEERHEE L.

X 1. #Ersans

DU-PAN-2 HURMEIC DWW TR TR L, LT ®1T-
1o, SFHEOXDBEL, Cochran-Cox test 12T, BMERDX%
DOREL Yates DBEX ML 2 RECT, F - HBEGREKD
KREL Fisher O r BT TH eV, ERES RS & - TH
BEbv L.

53 =

1. RYZO—F WA T 1+ A 24 THEORCERE

{F# U7z Poly-Id 235 B D §1 DU-PAN-2 Hith & BANIC K
BT B L kMM D B ®»iz, DU-PAN-1, DU-PAN-2,
DU-PAN-3, ST439 & Polyld O KIEH 2 ®RE LA L= 5,
Poly-Id %41 DU-PAN-2 ¥ith & D AKBKIFHNC G LIz at,
fhmE s 7 v —FAHGERRIEERE -5 (K la).

¥ 7, ML L7 DU-PAN-2 ${R & i DU-PAN-2 #ifk & 0
RO st+ 5, FREFREOKRETTIE, Poly-Id 13 1004 g/ml Lk
EOREC BV TERKFEMCHUENGRICEZAE L, A
BELTHWRLEES o b 186G HEEEY b fleh - 7o (K
2). 2oz &Xh, SEER L7 Polyld oigmicix,
DU-PAN-2 #if & DU-PAN-2 §ifk& DRIERFALT S, #Hi4A

Poly-ld
100+
=
2
s
L
£
£ 50
(]
& Mono-ld (1-2-4-4)
Mono-ld (1-2-4-6)
Mono-id (1-2-4-7)
0 - 1

0 0.2 2
Concentration of Ab2 (mg/ml)

Fig. 3. Inhibition of the reaction between anti-DU-PAN-2
MoAb and "I-Poly-Id by Mono-Ids. Anti-DU-PAN-2 MoAb
(154 1/ ml) was fixed on polystylene beads. The beads
were incubated in a 24-well plate with 100 1 of Poly-Id or
Mono-Ids for 60 min at 30C. Then 50u1 of '*I-Poly-Id
was added to each well and incubated another 60 min.
After washing, radioactivities of the beads were counted in
a gamma counter. Poly-Id with concentrations higher than
0.2mg/ ml strongly inhibited the reaction between DU-
PAN-2 antigen and radiolabeled Poly-Id, whereas the
inhibition rates of various Mono-Ids never exceeded 30%.
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FaA L THREDEEND L LAREI NI,

I.®/78—FUMAAT 4 A4 THREOHEIL EZDREIG

BREORT

TYR A T) P I DR L~ 7Y F—= X
h, EHMHE{LH DU-PAN-2 sih e+ o /a6 LU,
DU-PAN-2 iR MK IS ERBRC L h 3D 7 = — v
(1-2-4-4, 1-2-4-6, 1-24-7) ZBOH LI, ZhbDr7m— it
EIA s s e 7 ) vBESEORF TRV Th
[gGl #HTH 7.

B Hh oS Mono-Id ©# DU-PAN-2 Hifk & & BENC UG
TAHIEERHRTHHIZ, Monold £ LT2 =~ 1-2-4-4
FHVCTEE MoAb LDORIGH®BE Licl 25, M 1b iR
TR, ERCHBH DU-PAN-2 Hithe DRNEEIKEMN
HRIGER LIRS, 0T 7o -+ A ks EREEY RSt
Mot Fliore—1v1-246, 1 24T 12O THBEHLE
NAFEDRERTH 7.

DU-PAN-2 #{Jf &, #1 DU-PAN-2 $ifk &L DHUREFHRIGI
ST HIEIEROBF T, R2WRTIEL, 3D v —
vidb 1004 g/ml LA EDBEIC CHEKIFN L ILER % R
L.

I. RYVA—FA|AT« A 24 THRELE/ /O —FIL

AT 4 A R4 THREDRGHED LB

Poly-Id & Monold DR#T =+~ T DEYMB D
1z, Hi DU-PAN-2 #itk & Poly-Id & DK% Mono-1d 23 & D
BEHEZEL> 20vHma L. KH3WWRT L1, EHEL
DU-PAN-2 #ifk~o ] 3 Poly-1d O#541%, Polyld 55

|

DUDFIEIRHZ LT L D, I5%EI A, Mool
1-2-4-4, 1-2:4-6, 1-2:47 2 EREN30%, 28%, 13% O
R RTICEEE 7. Licdi>TH Monold OB#+ 2y
DUPAN-2 ik LD =& b — T4, HY 7w —FAg{15, 4
4 THEORBT HIEHO=E b~ FD—HThs £
.
V. KU ZA—F LA F 1+ 24 THEER O BES]L
SFEBBEMFFR DU-PAN-2 HiEMORTE
R4GHBEBEELBEENFEFCTE LV TH DU-PANS
Pitkfliz Poly-1d % Fi\ 7= EIA C THIE LB TH B, g
F20BI DT+ 2 X EURERFEC TS 0.D.=0.250% % 4 b
F7EETHE, BERTS0% (14/28), BEERET3I3Y (6/19),
BRET35% (9/26), KIBRET50% (6/12), MMl cay
(T/17) THHBEBREZLETIZBAERITL2Y (42/101) LE=RT
Hote, —F, REEBTIEHRERT2% (2/7), BliFsg
T33% (4/12), FEATE7% (6/9) LBBHLLL, L
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Fig. 4.
Poly-Id.

Levels of anti-DU-PAN-2 antibody in sera of patients with various digestive diseases and healthy subjects detected by
1001 of Poly-Id (151 g/ml) was fixed on a 96-well EIA plate and incubated with 501 of 1: 50 diluted test sera
which were previously treated with normal human IgG-Sepharose 4b conjugate.

After incubation for 3 hours at 30°C. the

samples were reacted with peroxidase labeled anti-human IgG+A+M, and colored with a substrate solution containing ABTS

and H,0,.

The dotted line shows the cut-off value (O. D.=0.250).
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Fig.5. Levels of antiDU-PAN-2 antibody in sera of patients with various digestive diseases and healthy subjects detected by
Mono-Id (1-2-4-4). The EIA method is the same as the EIA using Poly-Id. Dotted line shows cut-off value (O. D.=0.300).
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Fig.6.  Serum anti-DU-PAN-2 antibody levels in relation to the histological stages of gastric cancer and colorectal cancer. The
dotted lines show the cut-off values of each method. @ ; gastric cancer, O colorectal cancer.
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Fig.10. Correlation between levels of DU-PAN-2 antigen and levels of antiDU-PAN-2 antibody determined by anti-idiotypic
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Fig.1l. Correlation of anti-DU-PAN-2 antibody levels in

patient sera determined by two methods with Mono-Id

and ' labeled DU-PAN-2 antigen. Protein A (15x g/ml)
was fixed on polystylene beads. 1501 of 1: 50 diluted
test sera was incubated with the beads for 60 mim at
30C. Then 5041 of '“[-DU-PAN-2 antigen was added to
each well and incubated another 2 hours. After washing,

radioactivities of the beads were counted in a gamma
counter,
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Fig.12. An affinity chromatographic pattern in the .purification of anti-DU-PAN-2 antibody from serum of a patient with
pancreatic cancer. The column was loaded with 0.5ml of serum of a patient with pancreatic cancer (M. H.) and eluted with

0.1M Tris-HC!I (pH 3.0) and 2ml fractions were collected.
measured by enzyme immunoassay.

In all fractions, DU-PAN-2 antigen and anti-DU-PAN-2 antibody were
. protein concentration; A——A. levels of DU-PAN-2 antigen; @ ——@. levels of

anti-DU-PAN-2 antibody by Poly-Id : O——CQ. levels of anti-DU-PAN-2 antibody by Mono-Id.
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Fig.13. Detection of anti-DU-PAN-2 antibody from serum of
a pancreas cancer patient. Human anti-DU-PAN-2
antibody was purified by Poly-Id affinity chromatography
from the radiolabeled IgG fraction of serum of a pancreas
cancer patient (M. H.). After reduction and heating in
SDS, three eluted fractions were run on SDS-PAGE and
subjected to autoradiography. Radiclabeled normal human
IgG and normal rat IgG were treated in the same manner
as the standard proteins.  Purified fraction contains
radioactive human H and L chains.
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Fig.14. Ouchterlony assay (a) of purified human anti-DU-
PAN-2 antibody and antisera, and its autoradiography (b}
Well A, radiolabeled anti-DU-PAN-2 antibody purified from
the serum of a pancreas cancer patient: B, antirat g6
antisera; C, normal rat IgG ; D. anti-human IgG anti sera.
Radioactivity was detected only in the precipitation line
between wells A and D.
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Fig15. Western blotting analysis of the binding of DU-
PAN-2 antigen and Mono-1d to purified human anti-DU-P-
AN-2 antibody. Anti-DU-PAN-2 antibody was purified from
the serum of a pancreas cancer patient (M. H.) Purified
human antiDU-PAN-2 antibody (lanes a and c¢) and
normal human IgG (lanes b and d) were run on SDS-
PAGE, and transferred to PVDF membrane. Proteins on
lanes a, b, ¢ and d were transferred to lanes A, B, C and
P, respectively. Lanes A and B were reacted with
“Ilabeled Mono Id, and Lanes C and D were reacted
with "“[-rabeled DU-PAN-2 antigen. Membranes were
washed and subjected to autoradiography. Lanes a, b, ¢
and d were stained with 0.1% amidoblack 10B. Purified
human  anti-DU-PAN-2 antibody reacted with both
DU-PAN-2 antigen and Mono-Id, whereas normal human
IgG failed to react.
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Abstract

Some anti-idiotypic antibodies mimic the structure of the epitope of the original antigen and are its "internal image",
Application of such antibodies, in lieu of antigen, for the induction of anti-tumor activity and the measurement of anti-tumor
autoantibodies is expected. In this study, polyclonal anti-idiotypic antibody (Poly-Id) was produced by immunization of
monoclonal anti-DU-PAN-2 antibody in a rat, and syngeneic monoclonal anti-idiotypic antibody (Mono-Id) was developed
by hybridoma technique. Furthermore, an enzyme immunoassay (EIA) utilizing these anti-idiotypic antibodies has been
developed and was used to examine the clinical significance of levels of anti-DU-PAN-2 antibody in sera of patients with
various digestive cancers. The Poly-1d and Mono-Id thus prepared specifically reacted with DU-PAN-2 antibody and inhibit-
ed the specific binding of DU-PAN-2 antibody with antigen. These results suggested that these anti-idiotypic antibodies rep-
resent the configuration of a certain epitope of DU-PAN-2 antigen. The sera of 20 healthy individuals, 34 patients with
benign diseases and 108 cancer patients were screened by the enzyme immunoassay using these anti-idiotypic antibodies as
the capture antibody. With the mean+2SD of healthy individuals regarded as the cut-off value, levels among the cancer
patients exceeding this value were detected in 42% (42/101) by Poly-Id assay, and in 33% (36/108) by Mono-1d assay. False-
positive rates of Poly-Id assay in benign diseases were 43%, significantly higher than those of Mono-Id assay (21%). No sig-
nificant correlation between serum DU-PAN-2 antigen and anti DU-PAN-2 antibody was observed in the sera of cancer
patients. However, when 300 U/ml was chosen as the cut-off value of antigen, 43% (26/60) (Poly-1d assay), and 31%
(20/64) (Mono-Id assay) of antigen negative cancer patients showed levels of anti-DU-PAN-2 antibody exceeding the cut off
values. In the patients with gastric and colorectal cancer, all 12 cases classified as histological stage I showed low levels of
DU-PAN-2 antigen, but 4 cases (33%) were revealed as antibody positive by Poly-Id assay. Using Poly-1d immunoaffinity
chromatography, anti-DU-PAN-2 antibody was purified from the serum of a patient with pancreatic cancer, and this antibody
fraction, corresponding to IgG, proved to react with both DU-PAN-2 antigen and Mono-Id by various immunochemical tech-
niques. This study revealed that anti-DU-PAN-2 antibody was detected in the sera of some patients with digestive cancers,
and that measurement of serum levels of anti-DU-PAN-2 antibody may be useful in detecting cancers, including early cases
or antigen-negative cases.




