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ABSTRACT Five anti-idiotypic monoclonal antibodies (anti-Id MoAbs) were generated from a
BALB/c¢ mouse immunized with anti-CEA MoAb MA208 in a syngeneic system. These anti-Id MoAbs
specifically reacted to MoAb MA208 and inhibited CEA-MoAb MA208 binding. These results indicate
that all of these anti-Id MoAbs recognized private idiotopes at the paratope of MoAb MA208.
Mouse sera, which had been immunized by these anti-Id MoAbs, were analyzed to test the reactivity
with CEA. Two kinds of mouse sera (immunized with anti-Id MoAbs M7-625 and M7-914) showed
reactivity to CEA by binding assay, Western blot analysis and competition assay. These results sug-
gest that anti-Id MoAbs M7-625 and M7-914 bear an ”internal image” of the M A208-defined epitope
on CEA.

Anti-anti-Id MoAbs against anti-Id MoAb M7-914 revealed a cross-reactive idiotope for anti-Id
MoAb M7-914 and M7-413.

An amino acid analysis of the heavy chain of anti-Id MoAb M7-625 was performed. The result-
ing amino acid sequence was compared with that of CEA. Some homologies between these two
molecules were recognized at certain portions of CDR2 and CDR3 of MoAb M7-625 and domain III of
CEA. (Received February 27, 1991 and accepted March 19, 1991)

Key words: CEA, Monoclonal antibody, Anti-idiotypic antibody, Cross-reactive idiotype,
Idiotype analysis
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Abbreviations
Id . idiotype Abl © antibody
MoAb ' monoclonal antibody Ab2 ! anti-idiotypic antibody
CEA ! carcinoembryonic antigen Ab3 ! anti-anti-idiotypic antibody
a-Fc ! goat anti-mouse IgG-Fc antibody Vu *  variable region of heavy chain
FR . framework Vo * variable region of light chain
CDR ' complementarity determining region
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BB L7, Z o idiotype network theory (34 H
FORAESELTCZTANLDR, HOAEREBYH5
WV R T F —RVEORRF R\ Th BB
LTETS, i, ZoOBEE-T, EH2m Id
Huk (Ab2) @5 %, HRIRT 554k (Abl) OHE
BAEWAM KL, P © internal image %o
Ab28 12X b, BiRxHT 5 RBERIGDFEE(Abl-like
Ab3) I ERB Z EEWMEL .

—7, BEREF I oWTh, Fild fuEofEils
IO, chelvict F a4 21 7OBE B Thbh s
X5whh, THREALEOH LW BRIk ~ILA
LE5ETa80EREE - T\ 55,

AP I\ T, BFEET/ r—=v /3R,
— RSN X T\ % carcinoembryonic antigen
(CEA) ST 5E /7 7 v —r A8 Id B2 fERIL, %
iz internal image %#r> Ab28 DI B X 1B BRI &
Lz, Fi, Bbhi- Ab2p o VyERD 7 1 7 BfET
# 4T\, CEA & @ homology ##i5t L. & 517,
Ab2 HEERE LR At 7 7 v — 7 AL
Pi Id Hiik(AbD BER LIGeDT, Thifv, Ab2
A3h o Id OFEBREE L 7.

2 MR F &

2-1 i CEA £/ 7 0—FIHE0ERYE

AP 7ot CEA MoAb MA208 ik, FEhoic
T, BB CEA # BALB/c = v 2 Im LT
Bont, CEA 0=7F FE%RET 50k (eG
TH 5.
2:2 AT 1H 4547 MoAb, # - IdPMFEL &

U « 1 Id MoAb O {ESY

3 MoAb MA208 1mg/m! iz keyhole limpet
hemocyanin -, (KLH ; Sigma, USA) Img % L O
glutaraldehyde GRICEE 0.25%) 2inz, =R, 45
SERIGEE,0.00 M v vEREE A K (PBS)PH 7.4
THEW Uz, g, KLH#4 MoAb 20ug % com-
plete Freund’s adjuvant I L BALB/c =7 R T
BREARE L. 7 HERT 2 IoBmaEs2Ty, &
BAEEL D SHBER <Y AL OBMELH, <V
A BHEEML X63-Ag8.653 L5FA S HNEEHE Lo
ENREY, MBS BT - e

FEYL - 115 4 4 2 1 FHIMBEOFEER L O »
#1. Id MoAb OfERY, B 5 il Id MoAb # >,
FROZELS BERELREL, KR 3 3%, #
M LINE &S5 & & b IcPMRg s TR & 21T -
7.
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2:3 T/ 7 0—FIEGHOBERE L U5

£1& MoAb o8y, BEKEZH\ caprylic acid
B EYL FIR U 7c. —7, MoAb DWI-#Z 5 1z 1%
chloramine T &Y% H\v k. Fh, vy o= T R
IgG+Fc #ifk (a-Fc) % Jackson Immuno Research
Laboratory, USA % B\ 7-.
2.4 MFEFHIRRF %

2+4+1 Sandwich assay

F8 MoAb % 0.1M RIBEER (pH9.5) VT
0.Img/mi I=FHEL, F0 100l % 96 ] =—n
71—t (Dynatec, USA) iz4HEL, 4°C, 16 KBefEiE
B LEML L. PBS T3 H¥EE, FEERNRIGY
FHIET A7z, 5% v~ MijE 747 3 v (BSA; Sigma,
USA) R\ 4C, 2RREIBE L. PBS T3 E¥E
%, PBS T 10 f5FHWR L 7ok = ¥ A& 100 wl %00
%, 4C, SREREIRIG S ¥ 7. PBSIc X v 3EES
%, 112 3 MoAb % 100! (2X10°%cpm/well) %
nz, 4C, 5EMKILE R, PBSicX b 5 @S
#, A Ui radioactivity % y-counter Iz 9 HIEL
fo. Teks, ~A 7Y F -~ R EESHERR OB
BBSATDT vy v /3Tl

2:4+2 Inhibition assay

2¢42:1 NATNF—=TDRI)—Z27

BES -2 - TEB L7 CEA # PBS 2 AW C
10pg/ml DEE B, 244+1 LRABOFETEE
kL7, PBSC3EEEHH, 4C, 2HH preincuba-
tion Lo 7Y F ——<5% I 50 p/ &25[-MA208
50! (IX10°cpm) B L, 4C, 2BEMERIL IR, 5
ESE R, & well k& L T\ % radioactivity % 3
EL. %EIEREIRBORKE cpm T, v 7k
RS cpm R L TEH L.

2:4+2:2 77 AFIMFEDERHT

MoAb MA208 % 2-4-1 OHECEM(LL, BSA K
T7my ¥y Lk PBS-T3EZEE, 4C, 2B
preincubation U 7-&HMiE (100 fEFHHD 50 ul &1251-
A 1d 146 50wl (A X 10°cpm) REMIL 7L — tiT
BL, LUF2:4-2-1 LABIT -T2,

2:4-3 EEEGHER

&4 D MoAb i3 2+4-1 D FECREWENL Y = — 17
V— MZEMLL, BSA Ty e v+v rig, 125
g4 Id MoAb 100u! (2X10°%cpm/well) #in% 4C,
IR 2. PBS itk b 5 EITEEE, SHalic
radioactivity % y-counter i X » BIFE L 7=,
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25 Abl-like Ab3 D#&ET

2+5:1 Competition assay

2:4+2+1 THAW-$ES CEA # PBS K CIRfEL 2.5
pg/ml gL, Yv—bcEBLL, BSATr ey
7 Lie. PBS C3EEEH, 10, 50, 250 fSc@RL
TePUMIE 100 pl & hn % 5 R ER, MEO 80 ul %
Br&, 2[-MA208 80! (9X10*cpm/50ul) % i0% 2
BRI RG X872, PBS itk b 5 MoOBkERICES cpm
BRAE U7z %R E LicRA—FRLER ~ v
AME DA cpm T, V¥ 7 ATORES cpm LT
HHEL 7.

2+5-2 [E#E{t CEA ¢HILBORIEG

BSAC7wev s LREE CEABHELS Y — i,
PBS T 10 fic R LB 100p] 0% 4°C, 3K

MIBFIE L 7o, 3EIPEEHE, 2°-a-Fc 100! (2X10° .

cpm/welD) #In% 90 SRS &8, b RGBS
cpm ZEIE L fz.

2:5+3 Sodium dodecyl sulfate polyacrylamide

gel BENXE) (SDS-PAGE) & L U West-
ern blotting

SDS-PAGE it Imai el al D HECHEL, 7.5%%
NEERL, BEA T 7y 2 BBkEELHA .
Western blotting (% %5 8 CEA (50ug/m)50ul %
SDS-PAGE iz T B 5%, Hinoda et al W0 Ko
P> THF LI D = b merw—2E(pore size 0.45um,
Schleicher and Schiill, Germany) ~EZE L. —¥&
Pif & LTk 200 58~ 7 A MEH 5\ k= v 2
CEA MoAb ZRJG&¥, —kPfEe LTit<rt+y
£ —EEBR T FH =~y AmEs w7 ) v (DAKO,
Denmark) #{#EHL 7.
2¢6 $11Id MoAb M7-625 ¢ V488N eDNA 20—

v

2:6:1 PI/BEv(/r/0>—oITR

MoAb M7-625 (100~200pmoles) %7 »5 1 v A
BT AR OREHL, BT T SDS-PAGE T H#4
E L8 4 8%, Matsudaira™ o J7 3 12 56\ 3-
[cyclohexylamino]-1-propanesulfonic acid buffer
% >, polyvinylidine difluoride J& (Immobilon-
P™, Milipore, Bedford, MAJIz 7w v 5 4 v 7 L7
Ponceau S ¢ 1 HE%E#E, Sy F&2g0E3L, 73
/ B —7 =+ —(Applied Biosystems, Inc., Model

sense primer
antisense primer
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A77A) kb N7 3 /B2 10 Ea bt L 7o,
2:6+2 Polymerase chain reaction (PCR) 3%iZ
&% Vu$EED cDNADIO—Z2 7
NIRRT § VBES|2T — 2 <—2 DL L, H
o subgroup #HEL, framework (FR)1 k7%
sense primer & FR4 824 2 EHE WA T %
antisense primer # § 8 L 7c (Fig. . 2h b D
primer © 5’z Chiang et al '¥DJ7HEIZREY, EcoRI
site AL 7. MoAb M7-625 ~1 7V F—=ab
guanidine isothiocyanate #9212 X b total RNA %4
H L, Kawasaki??® HFEZ W Tag B Y £ 55—+
(TAKARA #) % H\ T reverse transcriptase (RT)-
PCR%fr> %. PCR¥v A% 7=/ —A/7reuk
A ATHI L = 2 2 — A PEEE, EcoRI CHIH LIERR
R7Ar—2751X 0 BV FERYI0H L. cDNA
v — 7 = 2% Blue Script (Stratagene, CA) % F
Vs, dideoxy #E2VIZ X - e

3 B i

3:1 MoAb MA208 (23T DA T« 491 TE/ 2
O —F Lt rEs

BALB/c = v =iz MoAb MA208 &L, Bbh
TR A, Blo ok faEEs 2T o1 B6
Nicn A7V F—=DRA7 Y —=v 7 fEEE, MoAb
MA208 OHLR#E AT D idiotope #FRET 53 1d 1
ROFEIRN% BRI E L, inhibition assay 12 X {7 - 7.
TORER, BE5227ve—vD5H15 7 v—v(2.8%)
7 CEA &'2°]-MA208 & D& R HIELE. Zh
Loy vy, MA208 % F\ 7z sandwich assay T
15 7 v — v _THBEL MA208 LG L. oo
1578 —vD5 bREINCS 7 v — VB S hie. 15
bhic5#DP Id MoAb D assay I L AR %
Table 1 &R L 7.
3-2 31 Id MoAb D4FEM

43R L REEE ALY, chb0-E
FHREELLIA MoAb & MA208 & Ol K O 4%
MoAb & OZRZEPUSHEZ RS L7z (Table 2).

58D Id MoAb 1%, & dIEERTHS MA208
& DBIERWICULT H05, £ Oflodt CEA MoAb,
$T NCA MoAb 35 L O%T MAA MoAb &3t L<ois
ERIGEIIRE oh o 7o,

5" CCCGAATTCGAGGTCCAGCTTCAGCAGTCAGGACCTGAG 3’>
5" CCCGAATTCGGGGAAGACATTTGGGAAGGACTGACTCTC 3’

Fig. 1 PCR primers for cDNA cloning of the Vy region of anti-Id MoAb M7-625
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Table 1 Characteristics of anti-Id MoAbs elicited with anti-CEA MoAb MA208

Ab2 Isotype Inhibition assay® Sandwich assay®
MT7-049 I1gG2a 98% 23.969+ 327 cpm
M7-413 IgGl 73 6.505+227
M7-418 IgG2a 98 21.356%150
M7-625 1gG1 96 8.621+163
M7-914 1gG2a 81 14.728xt10
10% FCS 0 1.314+53

2 TInhibition of »[-MA208 binding to CEA by the culture supernatant of each Ab2. '*I-
MA208 was coincubated with the supernatant of each Ab2. These mixtures were then
added to microtiter plates which were coated with CEA. After washing, the reactivity of
125]-MA208 to CEA was tested. Results are expressed as % inhibition compared with
that of 10% fetal calf serum (FCS).

b Microtiter plates were coated with MoAb MA208. The supernatant of each Ab2 was
added to a well and incubated. After washing, »I-MA208 was added to each well and
then the reactivity of '#°I-MA208 to Ab2 was tested.

Table 2 Specificity of anti-Id MoAbs elicited with anti-CEA MoAb MA208*

125] -|abeled anti-idiotypic MoAb

MoAb Specificity
M7-049 M7-413 M7-418 M7-625 M7-914

MAZ208 CEA 80.7° 12.7 46.9 59.8 49.9
5B3 CEA 1.2 0.9 1.0 1.1 0.8
010 CEA 0.5 0.3 0.4 0.3 0.7
CEA281 CEA 0.7 0.4 0.5 0.4 0.6
CEA41 CEA 0.7 0.4 0.5 0.4 0.7
T84-66 CEA 0.6 0.4 0.5 6.4 0.5
II 10 CEA 0.5 0.4 0.4 0.3 0.7
II 16 CEA 0.7 0.4 0.4 0.4 0.7
261.15.1 CEA 0.6 0.4 0.4 0.3 0.9
12.140.7 CEA 0.6 0.4 0.5 0.4 0.5
YKO024 CEA 0.5 0.4 0.3 0.4 0.5
MT008 CEA 0.6 0.4 0.4 0.5 0.7
MAS503 NCA¢ 0.6 0.4 0.5 0.4 0.7
MAS504 NCA 0.6 0.5 0.6 0.5 0.7
YH206 Mucin 0.7 0.4 0.5 0.4 0.8
MUSE11 Mucin 0.6 0.4 0.4 0.4 0.7
BM2 X-hapten 0.4 0.4 0.4 0.4 0.6
149.53 HMW-MAA“ 0.5 0.4 0.5 0.4 0.5
225.28 HMW-MAA 0.6 0.3 0.4 0.4 0.7
CL203 96kd MAA 0.4 0.3 0.3 0.3 0.6
CR11-115 HLA-ClassI 0.6 0.5 0.4 0.4 0.5
CR11-351 HLA-A2, A28 0.6 0.3 0.5 0.4 0.7
KSI HLA-A2, A28 0.5 0.4 0.4 0.4 0.5

& 125][abeled anti-Id MoAbs were incubated for 3 hours at 4C with monoclonal antibodies

coated microtiter plates.

counted in a y-counter.
b Results are expressed as cpm X107%
¢ NCA : nonspecific cross-reacting antigen.
4 HMW-MAA : high molecular weight-melanoma associated antigen.

Then the plates were washed and bound radioactivity was

FLBERE



60 (3) 1991

oz & Xy 4mEEsnt 5 Eohi Id MoAb 238
37 % idiotope (T MA208 OHIRFE AR HICETEL,
B30 MA208 IR TH 5D Z L VFRB I hic.

33 B - A T« A5 1A TROBOREN

3:3:1 FEFFENIBOREE & BT

Ll EofERH 6 b o Id Fifkid MA208 OFLE
EESMARFIL, 7o CEA & MA208 L oiFEE %
IET 20 TH B ERERINIC, K-T, Z0OH
Id Hitk o sz it MA208 @ paratope (FUR i & 3RAL)
M1 C, CEA © internal image Z#&2>b D& 6h
TWHURENERS B,

COEERET S-S, ThboH Id MoAb % 2-
2R LB T, BALB/c = v A ICRRBEL, Hi-
i ld ik oFE R AT

B PUE oW, HId MoAb % A7
sandwich assay i X v, SRR - #1 1d HiF
OFBOFEAHR L7 (Table 3-a). £MmiFicidf

HLCEA £/ 7 v — P AFEIEHT2HA T4+ A 24 7%/ 7 v —F AVHAKO@EN

301

EREBENT-MIdPEPABFEIR TS0, Thb
OHIMED 5B M7-413 & M7-914 It X v BE I hiz
HNER X O M7-049 & M7-418 i X A HUdE A W
R RIS R L.

I OFME OTERIGHE S X 5T 244422 IR
L %= inhibition assay & T#i & L 7z (Table 3-b).
Sandwich assay @ fi5R & Fl i, M7-413 & MT7-
914, M7-049 & M7-418 Ik » FE I hicHUMBF T E
WIEBRIEEER B TS & L SR S e, o miE i
IAERGHEEED Shish ot Tiobb, Z02
oFi Id MoAb i, MoAb MA208 =¥t 5 LR A
. Ricts T, £ 4 BT 5 idiotope HFH T Across-
reactive Id TH 5 Z & BRI E It

3:3.2 $HiId MoAb DA T4 A 71 TEEITIZHITS

Hi - $1 Id MoAb (Ab3) DIGH

Cross-reactive [d WL C& bz, £/ 7»v—F 1

Ab3 VWM 2 A, Thbb, A2 T

Table 3-a Analysis of anti-anti-idiotypic antisera genevated with anti-Id MoAbs fo
anti-CEA MoAb MAZ208 by sandwich assay

Monoclonal

Anti-anti-idiotypic antiserum (Ab3) generated with

anti-idiotypic

antibodies (Ab2) M7-625 M7-413 M7-914 M7-049 M7-418
M7-625 22495 647 777 839 1001
M7-413 300 17115 7852 291 499
M7-914 394 5032 21197 524 749
M7-049 659 965 739 11446 4737
M7-418 388 731 423 10434 6991

Anti-anti-idiotypic antisera were incubated with anti-Id MoAbs coated on microtiter
plates, and then the reactivity of *I-labeled anti-Id MoAbs was tested in a sandwich

assay.
2 The results are expressed as bound cpm.

Table 3-b Analysis of anti-anti-idiotypic antisera genevated with anti-Id MoAbs to
anti-CEA MoAb MAZ208 by inhibition assay

Monoclonal

Anti-anti-idiotypic antiserum (Ab3) generated with

anti-idiotypic

antibodies (Ab2) M7-625 M7-413 M7-914 M7-049 M7-418
M7-625 96° 0 0 0 4
M7-413 6 93 89 0 ’ 0
M7-914 3 42 97 0 0
M7-049 0 0 0 88 75
M7-418 9 1 7 86 76

The inhibited binding ability of '**I-anti-Id MoAbs to MA208 coated on microtiter plates
after preincubation with anti-anti-Id antisera was compared to that after preincubation

with non-immunized mouse sera.
2 The results are expressed as % inhibition.
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Table 4 Characteristics of anti-anti-idiotypic MoAbs (Ab3) to anti-Id MoAb M7
-914 by sandwich and tnhibition assays

Monoclonal Sandwich assay® Inhibition assay®
Ab3 M7-914 M7-413 M7-914 M7-413
M9-314 8357 cpm 4157 . 85% 87
M9-468 6767 4436 98 97
M9-422 12367 522 98 8
M9-409 6122 871 89 7
10%FCS 822 935 0 0

o

Supernatant was incubated with monoclonal Ab2 (M7-914 or M7-413) coated on a mi-

crotiter plate, and then the reactivity of 2»*I-monoclonal Ab2 was tested.

° Inhibition of **I-monoclonal Ab2 to MA208 by Ab3.
'#]-monoclonal Ab2 was coincubated with the supernatant of each Ab3. These mixtures
were then added to microtiter plates coated with MA208. After washing, the reactivity
of I-monoclonal Ab2 to MA208 was tested. Results are expressed as % inhibition

compared with that of 109§ FCS.

5 M7-914 % BALB/c ~ Y ACHEELT, £/ 7 r—
F 4 Ab3 #EEL L7z, Table 4 iIcfNFEM e 4 FifkOMT-
914 E M7T413 i+ a MR- Uiz, fL-$i1d
MoAb (Ab3) TH % M9-314 % X UF M9-468 1t M7-
914 & M7-413 OB RISHEE T 55, MI-422 %
I OYM9-409 13 M7-914 O B RIG L M7-413 @iz
LT -7z, feds, Pi-#11d MoAb M9-314, M9-
468, M9-422 %5 X 0 M9-409 ixfit>Hi Id MoAb M7-
625, M7-049 5 L O° M7-418 & RIS L 7o - fe.

Pl EoRg#EE, M7-914 & M7-413 i3 Ab3 ¢H 5
M9-314 ¥ L U8 M9-468 »% 3t 18 12 )X Jti -+ % cross-
reactive idiotope 2 FFET 5 & & IR RET 5.
3.4 Abl-like Ab3 D&Y

CEA o internal image #0391 ld ¥ifk &% &+ %
CEREVFEEINDLAEY e —FAFH Id HnE
hicit, JTTOH CEA MoAb ¢k % MA208 & FiEi,
CEA : oG %H T %Ptk (Abl-like Ab3) 277
THIEEMENE 2 bR, ZOEI >\ TR %N .

Competition assay V¥, &ML L 7 CEA & %]
MA208 & DfE&ED, MFFICEEh T\ -5 MA208
LBofifFet v BEEHIEEZ )52 L &FIH Lz assay
‘G, Abl-like Ab3 OFFEXMRFRTH Z LWFRETH 5.
fiR% Fig. 2 R U7, H1 M7-625 & 3 M7-914 Hif
IR TPI-MA208 & DRI B AR 23305 b i
2, B MT7-049 & M7-418 Hilfuls, =v bw—a &
L7-#1 T4-212, 1 T3-503(& bicHt CEA MoAb 5B3
X3 %30 Id MoAb, IgGL) HME 1z 138 & B 1 234
Bhukhotc. ZORERNB M7-625 & M7- 914 o
MEFICE, ZORIGHEL DR T MA208 BEOFLAN T

BIRTCND D EAREI .

wie, ZhbRAHIESZES LR cHmEE CEA &
DRI BE L. Fig. S+ ORERRL 225,
Ab2 TH B MT7-625 5 L O M7-914 iz X h BE I iz
100 H

5
2 50
i
1}
£
T4-212 M7-418
N —
=
0 T T T
1/10 1/50 1/250
Dilution of serum
Fig. 2 Competition of **I-MA208 binding to CEA by

anti-anti-idiotypic antiserum.

The competitive binding ability of 2*I-MA208
to CEA coated on microtiter plates after
preincubation with anti-anti-Id antisera was
compared to that after preincubation with
non-immunized mouse sera.
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: mouse

antiserum to No.

1

2

3

4

M7-625 5

6

7

8

9

1

2

M7-914 3

4

M7-049 1

M7-418 1

M7-413 1

normal mouse serum

HiCEA £/ 7 v —F AHKCKT 24 T4+ 24 7 7 7 v —F VHKDOREN 303

0 2000

T T T T T T

4000

1
6000 8000 10000cpm

Fig. 3 Reactivity of anti-anti-idiotypic antiserum to CEA.

Each diluted mouse serum was incubated for 3 hours at 4C on a CEA coated microtiter plate.

After

washing the plate, '**I-labeled goat anti-mouse IgG+Fc antibody was reacted for 90 min. Then the plate
was washed and bound radioactivity was counted in a y-counter.

rhFhofimEric, ModimEs L OER~ v 2
Mg & gL, X i< CEA & DRIGHEEZRTEHE
(Bt M7-625 #i 1 & No. 1 ¥ X OVH{ M7-914 #i Ifn 1&
No. 1) »#EBRIhi-.

2T, ThbOHIME O 5 bH M7-625 i i
No. 1 #Z T &bz CEA DKL % Western blot-
ting ¥R TR L7 (Fig. 4). CEA & (3EBAfR7cHitE

200 Kd —
anti-CEA M7-625 unrelated MoAb normal
MoAb immunized immunized mouse serum
mouse serum  mouse serum
Fig. 4 Reactivity of mouse anti-M7-625 antiserum to

CEA by Western blotting.

Amount of CEA preparation used per lane
was 2.5 ug each. Each serum was diluted
X200 by PBS. Unrelated MoAb means anti-
HLA-Class I MoAb CR11-115.

THRE L TELRAHINE & IEH ~ v 2 M 25 &
LTl ZhbosRIiE ik CEA & DRIt
DL, Hi M7-625 Hiiis No. 1 12 CEA & X
JE AR LT,

lEo#ER X b, Hild MoAb TH % M7-625 1%
CEA o internal image #H 3 5K TH5H Z L25E <
REEE i,
35 M7-625 7 V $RIENT I / EEREMT

CEA o internal image A3 5H{kD 7 3 7 FRIFEHT
#f7\, CEA & @ homology DO#izf k&4 t-. Fig.5
1z M7-625 © Vi cDNA & 7 3 7 BRI %R L

48 T TCA GIG AAG ATA TCC TGC AAG GCT TCT GGT TAC TCA TIC 87
17 s v K I 8§ C K A s G Y S F 29

88 ACT GGC TAC TAC ATG CAC TGG GIG AAG CAA AGC CAT GIT AAG 129
30 T G Y Y M H W V K Q S H V K 43
RL

130 AGC CIT GAG TGG ATT GGA CGT ATG AAT CCT TAC AAT GGT GCT 171
4 s L E W I G R M N P Y N G A 57
ar2

172 ATT AGG TTC GAC CCG AAT TTC AAG GAC AAG GCC AGG TTG ACT 213
58 I R F D P N F K D K A R L T 7

214 GTA GAT AAG TCC TCC AGC ACA GCC TTC ATG GAG CIC CAC AGC 255
72 v D K 8§ S 8§ T A F M E L H S 85

256 CIG ACA TCT GAG GAC TCT GCA GIC TAT TAT TGT GCA AGG GGT 297

86 L T S E D S A V Y Y C A R G 9
ar3

298 AAT CCC GGG TAT TTC GAT GIC TGG GGC GCA GGG ACC ACG GIC 339

00 N _P G Y F D V W G A G T T VvV 113
340 ACC GIC TCC TCA 351
114 T VvV s S 117

Fig. 5 Nucleotide and deduced amino acid sequence
of the Vy; cDNA of MoAb M7-625.
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625V CDR2 50 RMNPYNGATIRFDENFKD 66

* k kk *

CEA 538 GICNSVSANRSDEVIIDV 554

*x % *k

625VH CDR3 98 RGNEGYFDV 106

{Amino acid No. 98 is FR3.)

Fig. 6 Alignment of the amino acid sequence
between CDRs of MoAb M7-625 and CEA.
A star mark (k) denotes identical amino
acid.
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Liz. Fhickbs, Ab2 o V K TILCDR2 &8s

11EOT 3 /B0 B0 5 fic, Fi Vyd CDR2 B

Fig. 7 Idiotype mapping of M7-914 and M7-413.
Cross-reactive idiotope (A) recognized by
M9-314 and M9-468 is at the combining site
of both M7-914 and M7-413. However,
M7-914-specific idiotope (B) recognized by
M9-422 and M9-409 is at that of M7-914, but
not that of M7-413.

A denotes cross-reactive idiotope. [ denotes
combining site of Ab2.
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