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Antibodies to Anti HLA-A2. A28 Monoclonal Antibodies

Masayuki TsuJisakI and Kohzoh IMAI
Department of Internal Medicine (Section 1) Sapporo Medical College
(Chief : Prof. A. Yachi)

ABSTRACT Model experiments using anti HLA monoclonal antibodies were performed to apply the
immune response of anti-idiotypic antibodies to immunotherapy since anti-idiotypic antibodies are of
interest in the investigation of a new immunomodulator for cancer patients.

Polyclonal anti-idiotypic antisera and anti-idiotypic monoclonal antibodies induced with anti HLA-
A2. A28 monoclonal antibody KS1 in a syngeneic system recognized the private idiotype on monoclonal
antibody KS1.

Idiotype mapping of monoclonal antibody KS1 showed that there might be at least four idiotopes on
it ; two idiotopes at a combining site, one at a non-combining site and another at an intermediate site.

The four different anti-idiotypic monoclonal antibodies might induce anti-anti-idiotypic antibodies
specific to their immunized anti-idiotypic monoclonal antibody in the syngeneic system. One of the
anti- idiotypic monoclonal antibodies against the idiotope at the combining site of monoclonal antibody
KS1 could induce an anti-anti-idiotypic antibody which might have the same reactivity as that of
monoclonal antibody KS1 to HLA-A2. A28 antigen.

The results suggest that an anti-idiotypic antibody bearing the internal image of a tumor associated "
antigen may induce the anti-anti-idiotypic antibodies specific to the tumor associated antigen and
therefore may be useful for cancer therapy.

(Received October 31, 1988 and accepted December 1, 1988)
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MoAb KSI & X 8 CR11-351 1%, -+ Tic HLA # 1
vV &hick b Y VBB EL anti-globulin test!®
BIOBERIKENCL 3 2 LFRIRERY L b, HLA-
A2 AB R T BT EPNIE R T 5.

MoAb CR1, CR10-131, CR10-214, CR10-215,
CR11-115, Q1/28 %5 X 1°6/31 ¢x HLA-Class 1
(monomorphic) X3 58RMEEHE L, MoAb Q6/
64 12 HLA-B locus, MoAb KS3 8 X 0"KS4 1XHLA-
B7.B27, NAMBI (% 8,-microglobulin, MoAb Q2/
70 3 X 1 Q5/6 1x HLA-DR, MoAb Q2/80, 127, 417,
420 ¥ X 18 441 123<C HLA-DR+DP, MoAb Q5/13
1 HLA-DR+DQ+DP x5 82 22 FhE L
TWBZEH, TTEEXRIR TV B2, —7,
MoAb 149.53, 225.28, 653.25, 657.5, 763.74 8 X O}
902.51 /AT 2 7 » —<BEHIR (high molecular
weight-melanoma associated antigen; HMW-
MAA), MoAb 345.134 12 115K dalton MAA,
MoAb 376.94 12 100K dalton MAA ¥ X 0" MoAb
CL203 12 96K dalton MAA #FhFRFAHLL T
71'\:14,15).

2:2 B/ 70—FGORENE L UST-ESL SO
IZ F(ab’), fragments ®OFESY

%7 MoAb DR8I caprylic acid IHEEE® 5
W X protein A + 7 7 v — A2 X % affinity chromato-
graphy #:'7 # v 7. MoAb @ 2I-#3#% iX chlor-
amine T #£'® #H\ o, ¥7:, =7 R IgG-Fc #5112
x5 EHME ik Jackson Immuno Research Labo-
ratory # (West Grove, USA) ##HH L 7.

MoAb @ F(ab”), fragments ¥ Parham © # 419
CHEUEHE L %2,

Sodium dodecylsulfate polyacrylamide gel
electrophoresis (SDS-PAGE) # T F(ab’), frag-
ments TH 5 = & HHEF L5 2T, F@b), frag-
ments IZ & % "I-iE3 MoAb (SB&fE s v 7Y vy
F) o target cell ~DORIGRAIERER®FEL T, Flab),
fragments DRI G REREELHERL 2.

2:3 FRIAA T 1451 THMBOIES

¥ % MoAb 1mg/m! i Keyhole limpet

DR,

LB

hemocyanin (KLH) 1mg /1%, 0.25%glutaralde-
hyde % i\~ CTEiR 45 5 RRIG &€, MoAb & KLH
% conjugate X & 7= %, Phosphate buffer saline
(PBS)H & L. Wiz, KLH #& MoAb 200 ug
% complete Freund’s adjuvant /% L, BALB/c
<y RCEERR S L. 7 BERT2 @moemags
o, BREERE3 HEE, BRIMUIME RS,
24 JATF4F A TE/ 7 OB—FILHEOEE

TR L ORERER 2.3 L RBICTV, KR
# 3 B#%, BALB/c =V A bLORBMKREY BT, <
v A 3= e —<{iiE X63-Ag8.653 &5F4 432D AL
L cHEIRE, flames 2fT- k.
2:5 INESFHIRER

2:5:1 R & O—FILHMEDRT

2:5-1:1 F(ab’), AR

MoAb @ F(ab’), fragments % 0.1 M R IE B &
(PH9.5)12k » 0.1 mg/ml FHEEL, 100 wl % 96 5%
e =—n71v - (Dynatec #, USA) izinx 16
BRI v & o = F LB ZR72. 0.05% Tween 20 fn
PBS C3E%EEHHE 1% v 7A7 3 v (BSA) 12X b
TRy d v UK, 10 EFERLHMmME 100 « 2
2 4C, SEERIG &2, ThE%E, "WI-ERfi~v 2
IgG+Fc #ifk (1X10° cpm/well) &0k, 4°C, 5K
Rit&28f. Tween20 i PBS Iz X b 5 EIge&ss, 2
IR DOES cpm % y-counter I X b JEL .

2+5+1-2 Sandwich assay

F@ab), &G & BRI MoAb DL RE v 7
U VvERRBEERIZE D, 0.1mg/ml L, b
E=—A7 v — B LU, B8, FRPmE
iz, 4C, 5BRERIGEEE, v -t oEMHb
AVIZF U MoAb @ 'BI-4ERp A RIS 3, ZOk
EHE% y-counter 1T X b PIE L1222,

2+5¢1-3 Inhibition assay

125 MoAb (1X10° cpm/well) 50 pl ZHLMEE
50 ul &£ 4C, 285H, v+ a2~— 1 Lk, target
cell 2X10%/well # i %2, 4C, 1M KRIE 3 ¥ 7.
PBS ¢ 5 EI¥E%#, 54 cpm 2T L. MBEL
TS MoAb A EEMBELY A v =2— L1
%RH IR I B O A cpm TH VY 7 AT
D& cpm R U CEHE L 7=,

2:5:1°4 T4 D MoAb & DITEKIS (Bﬂu:)in:\;fc

)

2¢5¢1-1 &L A D EEIET, Flab’), fragments % 96
L ==V — McEML L. 50wl OFLIA
MmF &, & Ehsildiko F@b), frag-
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ments ~DOFEESERG T R v 7 TEBHEED MoAb(20
ug~50 ug) 50 ul & 4°C, 3HFHE, TvF -1+ 1,
bz, ZOREWE F@Qb), fragments E#E L7 —
FIZBL, 4C, SRR & 8. BER, 1X10°
cpm/well @ 1251247 <> 2 IgG-Fc Hiik% 4 [
vFa~—t L BEHE BELTWI2BHEEES
HI5E L7z, %inhibition fE1X, MoAb Ot h iz PBS
(non-inhibitor count) %, ¥ k#H IdHFHEORLH I
E%~w 2 [ME (background count) ¥ ZFhH
TUTORNPBEHL .
%inhibition=
<1 in}}ibi.to_r count—background count >><100
non-inhibitor count—background count

2:5:2 €/ 7 O—FIRA T« F 9 1 THiEnEAR

205:2:1 ROV =0

FLMFE TR 7Rk o F@ab?), & KIE, sand-
wich assay 3 X OF inhibition assay %, HED Y
i, ~A 7YY —=EEEEYRECT RAgORET
T 7.

2:5:22 EERESERE & USTEMIEERR

B A RBITIIE « © MoAb % RERREEH & i\
T0.1mg/ml/ CfEL, Hlbe=—1 71 —1iz4C,
16 B§fEA v &% 2 _— + LCEMEM L, -8 Id
MoAb (10° cpm/well) iz, 4°C, 3 BERIG X ¥,
5 [EIEEE Lo, %A com REIE LR, R EHIE
ARSIz 3Pt HLA-A2. A28 MoAb KS1 (0.1 mg/ml»
RBEER X7V — P icEMHELLAHE, coldinhibitor
& L CGEREEOH Id MoAb iz, 4°C, 3BERIE
Tfo, BB, IS Id MoAb (1X10° cpm/
welD% 4C, 3EfIA v+ a~—1t L, #&8E com %H
ELXE & O CHIERAZZEH L 1.

2:5:3 AT+ F 54 THOFOER E €t DR

R

KLH #&%1 Id MoAb 1 ug, 10 ug, X 09100 ug
% 2.3 TRLAFET v ACRREEL, fi-H1d
HUME #57. RIZ, 25+1+2 @ sandwich assay & [F
¥, 0.1mg/ml/ FEL7H Id MoAb % 7L — b ic
EHLL, Eohici-NIdmBEYRIGERL. &
Bz 125 [d MoAb & + v —9— & LTS cpm
ZWEL . —F, 2+5°1+3 @ inhibition assay & [f
1, P41 Id HumiE 50 pl & 1-EEE%t Id MoADS50 ul
AX105 cpm) &7’V A vV F 2= 2 v, MoAbKS1
BEf7 v — F i fE S com RREL, HREELO
B BEERSEH L 2.

BT, H WA T4 * 24 FHIMEFOHEDOME

FAF 4+ 8477 70— FAHEOMEHE L RERE RN 3

Wx#dsicd, UToRGRBRET . Tbb,
target cell (2X10° /well) =¥ « #11d HumEF Q0 fE
FHO (Ab3) % hnz -8, I MoAb (1X10°
cpm) (AbD %% 4C, 1WEA vFa—ra v L
fo. 5 EITcEHEES com REIELL. SBELTER
miEXA, ChéoBiml DHERVER L.

3 B "

3-1 MoAb KS1 4¥FE M

HLA-A2. A28 #3234 % MoAb KS1 % X U'MoAb
CR11-351 ¢z Table 1 R T C LS EfA L bR Y v
ARMR sV Th HLA-A2 A iR %
A L T\ 7228 point mutation %3 % HLA-A2 vari-
ant cell iexbd 5K LRRE D, MoAb KS1iX
DRIB, DKIB% X OM/BTXTRE LT % 5,
MoAb CR11-351 13 DK1B i3t 2R & feds o T,
EHeFig. 1l Rt X 5k, HLA-A2. A28 B35 B
J v oSSRl VG IRIERRBR L D, W
O PEReC IE LD S g B bl &
o DFERZ MoAb KS1 & MoAb CR11-351 D525
4 % epitope (XR—Ti7ou 2, FEFIGTELTCW5E
EHTRBL T 5.
3:2 RS o—FIH Id BRI

KLH #4& MoAbKS1 ##®FE L, ARERIZ
b, ¥ 1d miE 5B 7%, Ht HLA-A2. A28 MoAb CR11-
351, HL HLA-Class I MoAb CR11-115% X U #i
HLA- B7.B27 MoAb KS4 oo\ T FRED A &2 —
ML D RELL. BohkhiErownt, FhF
nF@b), HE&KN, sandwich assay ¥ X O inhibi-
tion assay %17\, JLMEFEE 54 Id HEOHK
WERT, BioBEEdoBA L 2 MoAb KSI &
MoAb CR11-351 D1 F 4+ * & 4 7 OER KT 5
HEIT, 7 v+ARiZMoAbKSl & MoAb CR11-351
D F(ab”), fragments ZH\~TfT» . Fig. 2(A) IR
T2 &<, HiMoAb KSI1 #ilf1iE X MoAb KS1 D F
(ab”), fragments 58S %R L, MoAb CR11-
351 DLIUTIIRICIIFRDIh Tz, FieHl MoAb CR11
-351 $uMiE 1, # MoAb CRI11-351 @ F(ab’), frag-
ments IS &R Lcdy, MoAbKS1 o xhiziz
RIBEERD Iey -1z, FRRIZ, Fig.2(B) 8L (O
RTZ L, # MoAbKS1 #uii#E iz MoAb KS1 %
A\ 7 sandwich assay % X OF inhibition assay 1238\
TORILHEZ D, # MoAb CRI1-351 HilfiiE i
MoAb CR11-351 % B\ 7z assay I DLIGH®HE L
Tuwie, —F, flio# MoAb CR11-115 i, #
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Table 1 Reactivity of HLA-A2, A28 MoAb KSI and CR11-351 with cultured B and T lymphoid

cells?
HLA 125]-labelled MoAb
Cultured cells KS1 CR11-351

A B (cpm) (cpm)

A2 bearing LG-2 2 27 30830 19520
WIL-2 1.2 5. 17 28300 17490

WALK 2 12 - 28920 19990

WT49 2 17 32920 15970

MT 2 27 29550 20580

EIB2 2.3 7. 4 32840 16150

THO 2.3 40 22230 13530

A2 variant® DR1B 2.11 7. w44 17020 10390
DK1B 2.w33 30. w44 17700 740

M7B 2.3 w35, wb3 24140 14250

A2 negative MANN 29 12 1590 950
Molt4 1.25 18 1160 680

RPMI840 1.10 7. 17 1090 650

Daudi — — 680 760

K562 — — 820 1060

2 50u! of cultured lymphoid cells (4Xx10°/m/) were incubated with 50u! of '*I-labelled MoAb (1x10°
cpm) for 2 hours at 4°C and then following 5 washing, bound radioactivity was counted in a y-counter.
> A2 variant cells carry amino acid substitutions within the chains of HLA antigens.

o
A. 1251_Moab xS1 e b b

-
=

10~1 1073 1075
Concentration of monoclonal antibody (mg/ml)

Fig. 1 Inhibition of binding of *?5I-labelld MoAb KS1
(panel A) and MoAb CR11-351 (panel B) to
cultured B lymphoid cells by MoAb KS1 (e),
CR11-351(0), CR11-115( o), CR10-215(m),
CR1(a), W6/32(a), NAMBI1(¥v), Q6/64(¢),
and Q5/13(v).

251 -Moab CRL1-351

% Inhibition

MoAb KS4 #LliiF s & CIEF MF 2\ ~F°ho assay I

SRR ot

bl MoAb & DTERIGHE R T2 7dic
blocking assay #fF- 7. Table2 iZFR3 X 5 1LHi
HLA-Class I MoAb, #1 HLA-Class II MoAb 35 X
OBt MAA MoAb /e &, #5 LcEIE T, T MoAb
KS1 FLiltiE 342K <H 5 MoAb KS1 koL KIG L,
fitDFho MoAb ILd HERIGER I Inhr oz, —
77, #Tt MoAb CR11-351 Hif % 1 35afE R T 5 MoAb
CR11-351 i88 RILT % & & biz, $i HLA-Class I
MoAb Q6/64, Q1/28 3£ 1%6/31, &bzl HLA-
Class Il MoAb Q5/6 35 & 0441 & A ERIGHE%EE

10

-3

cpm x 10

15

-3

cpm x 10
]

100

% Inhibition

Fig. 2
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(A) Binding to F(ab‘)2 fragment
o/'\F(ab' ), fragment:Ksl I

S,
{B)  Sandwich assay

" Coating:Ksl

F(ab'}, fragment:CR11-351
o0~

{C) Inhibition assay

1257_xs1 r

.

12

1

ot

Dilution of antiserum

Reactivities of anti-idiotypic antibodies in bind-
ing assay to F(ab’), fragment, sandwich assay
and inhibition assay by anti-MoAb KS1 antiser-
um (@), anti-MoAb CR11-351 antiserum
(0), anti-MoAb CR11-115 antiserum (o),
anti-MoAb KS4 antiserum (m) and preim-

mune serum (A).
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Table 2 Awnalysis with a blocking assay of specificity of syngeneic anti MoAb KSI antiserum and

anti MoAb CR11-351 antiserum

MOI.IOCIOnal Specificity e An:\in}c\{[s%ﬁlbml“{SI Anti gl%ﬁgrgr}r{lg -1
Antibody subclass (%) (%)
KS1 HLA-A2, A28 Gl 94 3
CR11-351 HLA-A2, A28 Gl 2 90
KS3 HIA-B7, B27 G2b 7 8
KS4 HLA-B7, B27 G2b 7

Q6/64 HLA-B locus G2a 5 75
CR1 HLA-Class I Gl 2 1
CR10-131 HLA-Class I G2b 9 0
GR10-214 HLA-Class I Gl 13 12
CR10-215 HLA-Class I G2b 1 8
CRI11-115 HLA-Class I Gl 0 2
Q1/28 HLA-Class I G2a 5 80
6/31 HLA-Class [ G2a 3 76
NAMB 1 B2-m Gl 2 2
Q2/70 HLA-DR Gl 4 3
Q2/80 HLA-DR+DP G2a 1 0
Q5/6 HLA-DR G2a 2 70
Q5/13 HLA-DR+DQ+DP G2a 5 24
127 HLA-DR+DP G2a 7 37
417 HLA-DR+DP Gl 2 6
420 HLA-DR+DP Gl 3 20
441 HLA-DR+DP Gl 12 72
149.53 HMW-MAA® Gl 8 3
225.28 HMW-MAA G2a 11 7
653.25 HMW-MAA Gl 10 0
657.5 HMW-MAA Gl 1 1
763.74 HMW-MAA Gl 0 2
902.51 HMW-MAA Gl 3 0
345.134 115K MAA G2a 1 15
376.94 100K MAA G2a 0 10
CL203 96K MAA Gl 1 2

® The anti MoAb KS1 antiserum (50u!) and the anti MoAb CR11-351 antiserum (50ul) at dilution of 1:
500 and 1:1000 was incubated with purified monoclonal antibodies (50u! of 60ug/ml and 30ug/mi
respectively) for 3 hrs. at 4°C and then tested for binding to F(ab”), fragments of the MoAb KS1 and the

MoAb CR11-351.

" High molecular weight-melanoma associated antigen.

&, MoAb KS1 OBa & Rl o Tuie,
3:3 MoAb KS1IIWT 2HMATF+F947E/oD—
TV DIERL & BB
24 IR LT TR W B D & & < HTFRd & 21T - e
RREZIHIL 61/411 (14.8%) TH 7. Table 3 iR
FTIEL F@ab), BARGIZL Y, 2270 —=v 711
7 m—vOPRIAY, inhibition assay “TE#, sandwich

assay CEMO 27 v —vRBIUVHT » 1 & HicaEo
7r—VHEEL, 2207 v A ORICEIE M 12 ch
oo A7V —=2vrZihtcre—vih, RENKHE
Id MoAb Ti13-116, T13-401, T13-428 ¥ X 0°T13-
117 Z5BR L, WI-EE U, &7 MoAb LD KIE
Ma®Et Uk, 3L HLA-Class I MoAb, #HLA-
Class Il MoAb ¥ X U091 MAA MoAb x5 R sk
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Table 8 Comparison of the sensitivity of the binding assay to F(ab’), fragments of MoAb KS1, the
inhibition of the binding of “°I-labelled MoAb KSI1 and the sandwich assay to detect
anti-idiotypic MoAb

Binding to Inhibition of MoAb KS1 Sandwich assay Hybridomas elicited
F(ab”), fragments binding to target cells with MoAb KS1
of MoAb KS1 The number of clones
+ ' + + 31
+ - + 0
- - “+ 0
-+ + - 23
+ - - 7
- + - 0
- - - 350

(+4) ; Reactive in the assays.
(=) ; Non-reactive in the assays.

Table 4 Specificity of monoclonal anti-idiotypic antibodies elicited with anti HLA-A2. A28 MoAb
KSI® and CR11-351

125]_]abelled anti-Id monoclonal antibodies to

MoAb Ig Specificity MoAb KS1 MoAb CR11-351
T13-116 Ti13-401 T13-428 T13-117 T10-505 T8-203
KS1 Gl HLA-A2, A28 29.5 15.0 28.8 35.3 0.5 0.3
CR11-351 Gl HLA-A2, A28 0.3 0.7 0.5 0.4 17.3 34.8
KS3 G2b HLA-B7, B27 0.5 0.6 0.5 1.4 0.4 0.4
KS4 G2b HLA-B7, B27 0.4 0.6 0.6 0.4 0.4 0.4
Q6/64 G2b HLA-B locus 0.3 0.6 0.5 0.4 0.4 35.4
CR1 Gl HLA-Class I 0.4 0.7 0.5 0.4 0.3 0.6
CR10-131 G2b HLA-Class I 0.3 0.6 0.5 0.4 0.5 0.3
CR10-214 Gl HLA-Class [ 0.4 0.7 0.5 0.4 0.3 0.4
CR10-215 G2b HLA-Class I 0.4 0.7 0.5 0.5 0.8 0.3
CR11-115 Gl HLA-Class I 0.4 0.5 0.6 0.4 0.4 0.2
Q1/28 G2a HLA-Class I 0.4 0.6 0.5 0.4 0.5 33.7
6/31 G2a HLA-Class I 0.3 0.6 0.4 0.4 0.3 33.2
NAMBI1 Gl pB2-m 0.3 0.6 0.5 0.6 0.3 0.7
Q2/70 Gl HLA-DR 0.5 0.7 0.6 0.4 0.5 0.3
Q2/80 G2a HLA-DR+DP 0.3 0.5 0.4 0.4 0.3 0.5
Q5/6 G2a HLA-DR 0.3 0.6 0.4 0.4 0.2 22.0
Q5/13 G2a HLA-DR+DQ+DP 0.4 0.6 0.6 0.5 0.3 31.4
127 G2a HLA-DR+DP 0.6 0.6 0.5 0.4 0.3 29.4
417 Gl HLA-DR-+DP 0.3 0.6 0.5 0.4 0.2 0.3
420 Gl HLA-DR+DP 0.4 0.5 0.4 0.5 0.2 0.9
441 Gl HLA-DR+DP 0.4 0.7 0.6 0.5 0.3 29.3
149.53 Gl HMW-MAA 0.4 0.6 0.6 0.5 0.3 0.3
225.28 G2a HMW-MAA 0.3 0.5 0.5 0.5 0.5 0.4
653.25 Gl HMW-MAA 0.3 0.7 0.5 0.4 0.4 0.3
657.5 Gl HMW-MAA 0.3 0.7 0.4 0.4 0.3 0.3
763.74 Gl HMW-MAA 0.3 0.7 0.5 0.4 0.4 0.5
902.51 Gl HMW-MAA 0.4 0.7 0.4 0.5 0.4 0.4
345,134 G2a 115K MAA 0.3 0.7 0.5 0.5 0.3 0.3
376.94 G2a 100K MAA 0.3 0.7 0.5 0.4 0.3 0.3
CL203 Gl 96K MAA 0.3 0.7 0.4 0.4 0.3 0.4

a 125[_]ahelled monoclonal anti-idiotypic antibodies were incubated for 3 hrs. at 4°C with monoclonal
antibodies coated microtiter plates. Then the plates were washed five times and bound radioactivity was
counted in a y-counter. Results are expressed as cpm X 1073,
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AT B L, Tabled LRTIEL, RERTHS
MoAb KS1 ic.00 %38\ K5tk %7, fd MoAb &
BEEREERE e otfe. TORERE, KV 7e—
7 A4 Id MifE T OB & —B L T e

w4t I1d MoAb A\ ~C MoAbKS1 E A4 7 4 4
& A TR HR L. %3, inhibition assay %177
MoAb KS1 o target cell ~D#EEFEER L, #ld
MoAb o%&T5EHIFRERHET% &, Tableb iRt &
5 1zt Id MoAb T13-116, T13-401, T13-428 B X O*
T13-117 138 %, 94%, 99%, 69% % X ' 4% DI
REmLie.

wiz, #.1d MoAb DF8&#+ 5 MoAb KS1 ko 1
F 4 F b — 7 ORET b BAMERR% crosshlocking
assay IZ X D L. Tableb i3 &<, fild
MoAb T13-116 & T13-401 \ZE\ZFHIEZI R ZERH 5
2, fho MoAb D EE XA D et Thlld
MoAb T13-428 3. T13-401 1= X b RUGARHIE X lufe.
—75, MoAb T13-117 i3flie> MoAb 2, EF-7K ¥
%Eé i o,

X5z, #ild MoAb © MoAb KS1 izxf3 % Bkt
12 Table5 RJ Z &<, 1.8~3.6X108/MTH b,
RERERIZDI T Fie, ZOFFMELMoAb
KS1 o HLA-A2. A28 FUR w3 % Btk 9.0 X107/
ML, B EAER LK.

34 MoAb KS1 kDA TF1F 51T vELS

33 CRLAEEIZD &5 THId MoAbick 5
MoAb KS1 A F 4424 7=y v 7 2RELK.
AT 4 F b =7 LHRREGE & O BRI RS
% inhibition assay DO#EE ¥ L 0%« OHL Id MoAb D
Rk % epitope (T hxbbHE LA T 4+ —7)
D HHE % E 7 crossblocking assay DEER» b,
MoAbKS1 kicizdis & h 4BEDA T 4 4 b — 73
BT 5 RS R, by, Fig 3wwmdIEl,

HAF 4424727 70— FHEOER L RELEDORT 7

Contribution of
idiotopes to
binding to targets

MoAb KS1

947,

Combining
site

99%

Private
idiotype

69%

Non-combining

site
"IIIIIII’ "’

Fig. 3 iéiisoltype mapping of anti HLA-A2. A28 MoAb
PSS Azl Id MoAb T13-116 3 X OF T13-401
DEEHBTH 2O F 4+ b — 7, FEHEBEHALI
T13-117 ORBTAA T4+ L —7H IV, ThbD
Rz MoAb T13-428 DB THA T 44+ —7 D4
BWHREET B EE DRI

35 HATF1AIATE/ 7 O—FUHBIZLBRE

wE

¢, 35k Id MoAb D in vivo BT 5 HE
SRR 579, MoAbKS1 ko 4EoRLS 1
T4 A =T HREHLTCBH Id MoAb T13-116, T13-
401, T13-428 %5 X 8 T13-117 # +hFh BALB/c <
v ARRBEL, FOREGREYRNL .

F55457 Id MoADb T13-116 3 X ¢f T13-117 1o\~ T
FnFEhlug, 10ug, FLO100ug % IEREL,
BohicHiE OB E2fT- 7. ZOER, f-H1d
MoAb T13-116 I X 04 « 1 Id MoAb T13-117
mEE, #hrhiild MoAb TI13-116 3 X U4 1d
MoAb T13-117 & RIGL, RN -5 1d filEssE
EXhiZ LRI, B dHAEREROT -
Id i OFHE 2 BENCHRRFT5 & Fig 4 wRd &

Table 5 Characteristics of anti-idiotypic monoclonal antibodies to anti HLA-A2, A28 MoAb KS1

Anti-idiotypic MoAbs to MoAb KS1

Inhibi

nhibitor T13-116 T13-401 T13-428 T13-117

Crossblocking assay T13-116 91% 71% 0% 0%
T13-401 73 80 75 0
T13-428 0 0 80 13
T13-117 14 18 16 82

o) e .

é) E;Tglzitlc%% Sof MoAb KS1 binding 94% 99% 69% 1%

Affinity to MoAb KS1

(Ka x10°M~1) 1.8 3.6 2.5 2.2
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<, 1BRTE, BEALRHMIhARWY, 28,
WAL T B, RISRLTODS, 3 EIREE,
4~6 B ¥ CH - Id FiiF i EmER %R L, Z0R 7
7 h—lieh RBRCIFARTOFCHEEL D
CEEMR LI, —7, REROE L OBIRTIL, 1 ug,
10 ug B X V100 pg DREITAE RERYRDT, Hifk
fiid 5 2 TI2IFEZ D response R L.

R/ bRl Id fikOBRE IOV TRE %
Mz 7z. #11d MoAb T13-401 ¥s X O T13-428 i\
ThPi-FiId MFE LB HmEOET L RIGHELH
Id MoAb %\ 7 sandwich assay 3s & ¥ inhibition
assay 12X D #REt L7, Table 6 iwimT Xk 5 icdi-#i Id
MoAb TI13-116 M1 #5, T13-401 fui, T13-428 IfiiE
BIY, TI-1I7TMEREThFheBRch s ld
MoAb T13-116, T13-401, T13-428, ¥ X O*T13-117
L DLIERN IR GHESE L, sandwich assay icX b,
1 Id MoAb ~DfE & 683 X O inhibition assay iz & b,
1 Id MoAb @ MoAb KS1 ~D#5&FHILEE R T -,
Z OFHE XY Id MoADb 2351 « L Id HifASFEL, L
b B 51 1d PRI 05t Id MoAb IR T
Y9, #ild MoAb OFEREMU LR THIEHLY
BT EEWLTBL T B,

36 Hi-Hi ld HifIZE Fh3 MoAb KS1 llifEn
B  (Abl like Ab3 DFEE)

BT EL, 4 0DBREBAF 4+ 4+ —FHABL

T\ 54 1d MoAb T13-116, T13-401, T13-428 38 X

(1) Sandwich assay
30

5

FUBEERRE

(7] (B)
Coating;Moab T13-116 Coating;MoAb T13-117
100ug
100,
108 B
20 | 10 10pg
v Ipg
e Iug
L]
B
&
10 | 5
(2} Inhibition assay
100 Lo0ug 100[ 1000g
[€:V] 10ug (B) ] 10ng
1ug lug
g
Q
-
-
ol
a
2 sof 50}
i 1251-MoAb T13-116 1251-MoAb T13-117
e
1 2 3 1 2 3
Time (Weeks)
Fig. 4 Effect of immunizing periods and of immunogen

concentrations on the reactivities in sandwich
assay and inhibition assay by anti-anti-Id
MoAb T13-116 antiserum (panel A) and anti-
anti-Id MoAb T13-117 antiserum (panel B).

Table 6 Amnalysis of anti-MoAb KS1 monoclonal anti-idiotypic antibodies with anti-anti-idiotypic antisera

Sandwich assay

Monoclonal Anti-anti-idiotypic antisera (1:10 dilution) generated with
antl idiotypic T13-116 T13-401 T13-428 T13-117  Preimmune serum
(cpm) (cpm) (cpm) (cpm) (cpm)
T13-116 4790* 110 560 530 530
T13-401 120 13600 510 540 580
T13-428 800 750 13150 870 920
T13-117 610 630 320 7260 580
Inhibition assay
Monoclonal Anti-anti-idiotypic antisera (1:10 dilution) generated with
anti-idiotypic .
antibodies T13-116 T13-401 T13-428 T13-117 Preimmune serum
(%) (%) (%) %> (%)
T13-116 97° 5 0 0 0
T13-401 2 85 0 0 0
T13-428 0 0 97 0 0
T13-117 0 6 0 96 0

® Binding activities of anti-anti-idiotypic antisera to monoclonal anti—idioty;?c antibodies in sandwich

assay. Results are expressed as cpm.

® Inhibition of the binding of monoclonal anti-idiotypic antibodies to MoAb KS1 by anti-anti-idiotypic

antisera.
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O T13-117 2B E L THE LR, ThXfhofi-fild
mEd, b EodifEchHs MoAb KSI LELOKR
MAETAPH I FiEBEETAhE, RELL &
DB, HOUDRECAV5HId MoAb DEY
100 ug & 5 ug © 2 BPEwED, HEL. 4EoFId
MoADb 100 g &% LB bhi-fllEicounT 10 &%
FUMLiE % target cell iz fctk, **I-8Ea MoAb KS1
(AX10°cpm) &Ik, BERIGEHE L. %BHEIEER
13, WRELTERMEY BV BEORE L L
TEH L. Table7wmimd 2 &<, 4BOFMFIR
MoAbKS1 & 0~7% Logiaed, W TH5 MoAb
CR11-351 X O'CR11-115 B\ B & D 0~8% & D
iR 2R e - I,

Chicx LT, Hild MoAbSug ¥ -hZEhEEL
PLliE 2B -5y, Hi-$1 1d MoAb T13-116 M
DHxH, MoAb KS1 i&x L 21% D IERE TR, fio
IErETs5~12% XV EEXR L SHIHBT
% % MoAb CR11-351 & %\~ 1z CR11-115 O H& D
0~10% I L ChEBETH 7. DEoREID
Abl like Ab3 OB R, AV 2HId HiE (Ab2)
DREENFET IS, AFETS AZELFETS
T ERRB IR

4 % =

FHLWRLE LT, Y1 T4 424 7HEEHCT
HERZCRESEYFEL, BEGHOBRERSIT
R e X VHEESRAFEL LS LT EA
EEERHAE IR TWS. AW TR LOTREY X
& BN EBIFE X T -7, ZhE Tk Miller 52
i3, #i1d MoADb % B\~ T B cell lymphoma B#& %k
EL, —WOPIRRERE S LI L T 5.
Z OWREREIIES B MR HFETRE/ » 7 )

WA F 4247770 —FAHEOER L REILE OB 9

viz, BYEBENTHDEELLRDHE, Hld ik
RGBS 5\ IEENH L X T 0T, £
OBFRATRICBTERLOThE RBHRIARL S,
~7, Koprowski 529 2 KBEBEIUR MoAb %
BREES LR, mES Iy ld Pk g {BFEE
NBEGRETFENRBIFCHIHIEXREL TS, &
ORERIEFEEEHRE YD S HERRETENTS, 1
FidE A TRBEEAREYE - TWH T ERREL
TWBEEZLRD,
ZOXIRERENOHEBESHBICEATV2
HLA- A2. A28 HUE #3875 MoAbKS1 &L L
fo. EF, ThTAEY 7 v —r i Id FliiE,
W TH Id MoAb ZERLL, ThbERAWTA T 144
& A TENRIT -7, T, Hifk ko idiotype map-
ping ¥R%, % 4 O idiotype 2FFHET 5 AEILE LR
R
4.1 RO O—FNVRMBIZE DT 1T 514 TR
# MoAb KS1 ¥l i3 sandwich assay i\ T #
BECHBH MoAb KS1 L osiWRItEER L. X
&1z blocking assay iz & b fito$t HLA-Class I, #i
HLA-Class II $5 X 05t MAA MoAb & DR Z
HLLh, TEREERDh-Te. ThBORED,
3 MoAb KS1 #1151z MoAb KS1 iz SR 75
private idiotype % R#T 55 ld AP FEL, b
CHIE S &AL 2 5881 % population S ATWAT
EHERL TV 5.
42 B/ IO—FNHBIZEBAT 1451 TR
HIdFEMmEORBICESCT, AT+ 45147
MoAb #1EBLL, ZDlhhb 4BHEINL, 1574 4
# 4 TP BV, MoAb KS1 x4 5351 Id MoAb
1F~<C MoAb KS1 @358 < KIGL, #WERLEA
D MoAb ki, RIEEZREhote, TORBIII

Table 7 The analysis of anti-anti-idiotypic antisera using competetive binding assay of ‘*1 -labelled

MoAbs to target cells

Anti-anti-idiotypic

125]_]abelled monoclonal antibodies

antisera to MoAb KS1 CR11-351 CR11-115
(1:10 dilution)

100 pg® 5pug 100 ug 5ug 100 g 5ug
T13-116 3+1° 21+3 62 9+2 0xl1 942
T13-401 1+1 7+1 0x1 10+2 1£1 0+1
T13-428 7+1 12+2 4+1 6+1 4+1 0x1
T13-117 0+1 51 0+1 2+1 8+2 0+l

= The immunizing amounts of monoclonal anti-idiotypic antibody to generate the anti-anti-idiotypic

antisera.

b o¢ inhibition of the binding of 2°I-labelled MoAb to target cells by anti-anti-idiotypic antisera.
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Id MoAb %% MoAb KS1 ko private idiotype %324
THZERMITRRL, AV 7w —FAHAT 4 44
1 THEOBITRER L —BL T e, —F, SBEL
TRV MoAb CR11-351 =54+ 5 31 Id MoAb t%, 2
TN —FGEERh, O&2itH Id MoAb T10-505 1=
fREFEEh B X 51, MoAb CR11-351 @ private
idiotype BT B 2740 —7TH D, 5 OE DI
Id MoAb T8-203 D X 5 124 < & MoAb iw#t @B L THE
3% crossreactive idiotype #2325 O ThH o7
(Table 4). ZORTEFIGHEIZAY 7 v —F 14 Id miE
DRI (Table 2) IWELE—FK L T\ fe. Thbb
CORERGHEZLI DDA T4+ 54 TS L
HTRBELTEY, JEFIBERE-,

FUR - SRR G LA e EE S L 5 2 &
ZHERTHBZ EnD, HEOBREREL AT+
T EOBOBREBREBEL RGN R B, Piatier-
Tonneau®® & % X ' Devaux and Pierres?? i3 #i
HLA- DR MoAb #RFZE L ORBEHEL TR 7 v—
FABId MEEER L, ZOEN»LEEEOELIL
TW% MoAb it3 B D 1 5 4 * & 4 7 (crossreactive
IERDBZLHERLTC5, LaL, Sher 523,
$T HLA-DR MoAb o8 EMAR UTh, HFLL A
TaAZATRFEFTHEEB AL LTED, =
D gD HLA-Class I MoAb B84 5 4@
DHEBRIIhETHEHLBLbDEELLRSD. Zhb
D BB P SR O FEIR A germ line theory & %\
1% somatic mutation theory 7z & D\ F DR H 8
BT B 0ERETH7 7 r—3012L LT
HFEIhs.

& Iz MoAb KS1 %7 % #1 Id MoAb % v,
BB OHFERERL L BEORBTBAF 44+ —F
& OHLEBIfR % inhibition assay Iz X Y BH L. #
Id MoAb Ti13-116, T13-401, T13-428 & k O°T13-
117 %> MoAb KS1 & £ DX GHIE & DR G xt3
BRI TN ZN 949%, 99%, 69%FB LV 4% TH-
7=(Table5). %7z, crossblocking assay & o, %h
FhORBBTH4F 45— T 3R D Z L BFER
hic. ThbrE 2855, MoAbKS1izEL Fig.
3 © X 5 7z idiotype mapping MBI X B, Ticbb,
HREAML 2, FHFEEAmLIEEbize
OFREFC 1ED, D L 4BOAF 44—
BEEL TS EE X bR,

43 MAT1AIATE/o0—FNHFIL 25%E
o=

Mapping IZ/R L7z & ib:, BRiDA4F 44 —=T%

FLRER 3R

BEBELTB, EZhod ld MoAb %, 35KF%B
REL, FEINDAFEEHEER L. Sandwich
assay (Table6) X vBASLM R X 5 inFhFhoprld
MoAb (Ab2) DRIFRFEC X VRN - IdH
£ (Ab3) #FFET 5 Z L 23T & 7. X 5T inhibition
assay ThRMRICERIIG TR T £0b, BEIh
72 Ab3 3FIE LT Ab2 IKEERIT, ol L b5
BEELEDA T 4 A+ — T EFBHET D HED population
FEL I EARB I N Wi, ZhbodId MoAb
(Ab2) 100 g 5 X 05 ug *RRBEL, BEIND
B4 Id #fk (Ab3) & MoAbKS1 (Abl) & RE&ED
HEMLEEET D Abl like Ab3 WFEET ANE LK
Bl Table7 Rt X5, BohiPiis(Ab3)
&, 5] BEg% MoAb KS1 (Abl) o target cell ~o &%
BEREE A 100 ug R RLEL TBHmME L, T
#1h MoAb KS1 & A Lo 7cdd, bug wHREL
THAHMED 5 B cH MoAb  TI13-116 1 #5 i3,
MoAb KS1 ¢ BERIGER L. ZhbDREN D,
PLId #ifk (Ab2) &t LT Ab2 #R1 Ab3 2B
FEINh, T, APl HIEEESHMLLEDL F 44 b —
TERBET D A2 O—Fiz X v, Abl LEEOEEMK
RO Id Hifd (Abl like Ab3) MEBE X h 5 -
EDRBE BN /eot. 2D X 57t Abl like Ab3 D
Fizid Ab2 o KB E = X B B IE &M EYS CH
B5EEZ BRI

BAE, @B~<7cX 5, # HLA-A2. A28 MoAb KS1
HETNELTHY, ZOAF 4424 7B IO
FRILEPSTEDOWIRA A — S OREXER L. &
DRER, MEDOWRIBA 2 — 213, Abl OFUEE &I
RBT HH A PUEO—FeFET B - LR X R
7z. Jerne? 25, idiotype network theory o 7ehCHi
ROREA # =2 OFFERREL CTLUE, hicB+
HHRENBRENS. Hie, BEEHRELEEEL C,
Herlyn o7 3IRFEBIEFR #5237 % MoAb (Abl-
VA KR L TRBEORT, £V rm—Fi ey
CHIAFGREFERL, SbFhd Y AREELT
Bi-#e$1 Id MoAb (Ab3) #'% & ® MoAb (Abl)
LRIUEEMEER LSz WL L, BEHERT
LAMA A —CHFEET S Z AR LT3, Idiotype
network system % Fig. 5 iR Lichs, ARF3E
DEFR~Ic X 51T, HBHE IR (ADD
720, Abl hOFUEMEEIA I L ORGSR
AT 2LEOH Id 5k (Ab2) RBEINTL 5. X
bic, £4%D Ab2 2vb, Ab2 IKERNLE  OFL-H
[d#itk (Ab3) BFHEIh B L &RLI. ZO7R
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Abl like Ab3

Internal image of Ag
Combining site ';:

T
I —
L5

Anti-idiotypic Anti-anti-idiotypic
antibody antibody

Fig. 5 Idiotype network system.

¢, #1d MoAb T13-116 D X 5 EHIEDOHIA 2 —
HRETHHIdHiE (Ab2) »HLFEXIALH-HId
Fifk (Ab3) 13, b &L oFifk (Abl) LELIOEREESR
P 0EELbR.

37E, T cell recepter (W7 v 7Y vIELREEHN
BHHZENEBRINTERY, RESwT YV EFARD
AF 4424 7%FT5 Tcell DEELHEREINT
5. Lee 53911, <~ v 2BERUECT55 v F MoAb
AT v AH Id MoAb #fFELL, ZhZRARME
L7:BR, BRIt eR ©H % delayed-type
hypersensitivity * FE C& 7 tHMEL T\ 5. i
Raychaudhuri 5332 X< 7 2« ) vV AEIDOWT, [
Foprld Hitkr AvC, BESREEEET S cytotox-
icTcell ¥FETELEEREL 5. Thbd
B 1d Hidkic X pER S h otk oML
LSBT S TRETOLERS L EELDRD. O
X 5 wH Id FiE 2 FIB L ¢, idiotype network sys-
tem IZ immunomodulation #5- 2.5 Z &2k b, HE
BEE 7, P IdHAE, helper T cells X O
cytotoxic T cell 7 L DFEAEETH D & T, 1%
S, FEAERERCHEEI R LIS h X
5.

E 0

1. HHLA-A2.A28 =/ 7 m—FAH{kKSl %~
AR AET A ERED, /7 e —FAHK
KSlicwda RV 7 m—F ARBLIORE/ 7 0—FL
A F 4424 FHERFERL

2. KV Ire—FABIVE/, 7 e—FAHAF 4 4
2 A THAEOENTC L Y, Bohicfit T 14484

AT 4484777 w—F APUIEOIEE L RIS DT 1

FHE RN E 2 7 v —F PR KSL _EO pri-
vate idiotype 3R, o T/ 7 v —FAdifkd
RSN ER s o e,

3. =/7u—FAHMEKSI EDAT4AEL4T =y

ev 7Ly, HURBEHEMT 28, FEREASM
1 R X OHEOREMIC I ED, Pl Ed
ATEDAF 4 AR A THFEET DL EHIRBI .

4, 4ODRKoTAT+F 2 A TREBETHHAT 4

A a4 7E 7w —FAHEAL) XRRRETS
L, ThEh Ab2 WERN R AT 1 A2 47
itk (Ab3) »FEIhi.

5 FREROHATFT4FEATE, 70 —FAHik
(Ab2) X W FBEI NI BT 1 4 51 7HE
(ADb3) & &/ 7 » —F AHitk KS1 (Abl) & DET
HLA-A2. A28 iR a8 & RIGEFIAI L, Abl
like Ab3 DFEIHER It TRk, &/ 7
w — gk KS1 of R e Schb s 1714 -
TD1ORRBTAIMAT A AZATE) 7B —F
AHUE L HIE ORI A A — O BHFET 5 TREM S
RE I,

6. HMEoEFrEBmiyiEEs L, BEEEMNRET
DOWTh, FOREA A —SEHEFTHHAT 444
A 7E 7 7 r—F AHEIMER IR ATEESB D,
EREIGA I RS Z LA RS,

TIEE, SHEGIRRVW AN BERCHEYER

LEd. ABIREA SIS 10 » ERKEE (B,
430 B X USCRERZMEBEL AN (B B X
I (&3 ok - 7.
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