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Study on the Antigen-Binding Structure of Anti-Idiotypic Antibody
AI206 to Adenocarcinoma-Associated Carbohydrate Antigen
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ABSTRACT Monoclonal antibody (MoAb) AI206 (IgGl) is an anti-idiotypic antibody of MoAb
YH206 (IgM) to adenocarcinoma-associated carbohydrate antigen and inhibits the reaction of MoAb
YH206 to YH206 antigen. By Western blotting analysis, MoAb AI206 reacted with only unreduced
MoAb YH206, whereas it did not react with reduced MoAb YH206. Furthermore MoAb AI206 react-
ed with IgM subunits (180Kd), F(ab’), (110Kd) and Fab (50Kd) of unreduced pepsin-treated MoAb
YH206. Thus MoAb AI206 recognized the structure on Fab of MoAb YH206. MoAb YH206 reacted
with unreduced MoAb AI206 and also F(ab’), (110Kd) and Fab (50Kd) of unreduced pepsin-treated
MoAb AI206. It is presumed that MoAb YH206 and MoAb AI206 recognize each other in an
unreduced condition but not in a reduced condition. The recognition of such a conformational
idiotype on Fab must be important for this particular anti-idiotypic MoAb AI206 and MoAb YH206.

Since MoAb YH206 recognized the carbohydrate on YH206 antigen as well as the peptide on
MoAb AI206, the conformation on Fab of MoAb AI206 may mimic the carbohydrate structure on
YH206 antigen. In fact, YH206 antibody activity was induced in syngeneic mouse serum immunized
with MoAb AI206. These observations suggest that the internal image of YH206 carbohydrate
antigen is preserved within the conformational idiotype on Fab of MoAb AI206. The analysis on
conformational idiotype may be important for choosing an anti-idiotypic antibody which possesses
the internal image of the original carbohydrate antigen.
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Fig. 1 Western blotting analysis of 2-mercaptoeth-
anol (2ME)-treated MoAb YH206. MoAb
AI206 reacted with unreduced MoAb YH206,
but not with reduced MoAb YH206 (heavy or
light chains). MoAb CP3 (IgM) was used as
a negative control for the reactivity of MoAb
AI206.
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Fig. 2 Absorption test of MoAb AI206 with MoAb
YH206 in Western blotting. Reaction of
MoAb AI206 to MoAb YH206 was diminished
after MoAb AI206 was incubated with MoAb
YH206.
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Fig. 3 Reactivity of MoAb AI206 to reduced MoAb
YH206 at various concentrations of 2-mer-
captoethanol (2ME) in Western blotting.
MoAb AI206 reacted with only unreduced
MoAb YH206, but did not react with either
the heavy or light chains of MoAb YH206
which were obtained when MoAb YH206 was
treated with a very low concentration of
2ME.
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Fig. 4 Western blotting analysis of pepsin-treated
MoAb YH206. MoAb AI206 reacted with the
IgM subunits, F(ab), and Fab of MoAb
YH206, which were obtained with pepsin
treatment, while it did not react with those of
control MoAb CP3. Goat anti-x and goat
anti-x antibodies clearly reacted with IgM
subunits, F(ab’), and Fab of pepsin-treated
MoAb YH206 and MoAb CP3.
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Fig. 5 Reactivity of MoAb AI206 to pepsin-treated
MoAb YH206 in Western blotting. MoAb
AI206 reacted with unreduced pepsin-treated
MoAb YH206, but not with reduced pepsin-
treated MoAb YH206.
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Fig. 6 Western blotting analysis of 2-mercaptoeth-
anol (2ME)-treated MoAb AI206. MoAb
YH206 reacted with unreduced MoAb AI206,
but not with reduced MoAb AI206 (heavy or
light chains). MoAb MUSE1l (IgGl) was
used as a negative control for the reactivity
of MoAb YH206.
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Fig. 7 Reactivity of MoAb YH206 to reduced MoAb
AI206 at various concentrations of 2-mer-
captoethanol (2ME) in Western blotting.
MoAb YH206 reacted with only unreduced
MoAb AI206 which were obtained when
MoAb AI206 was treated with a very low
concentration of 2ME.
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Fig. 8 Western blotting analysis of pepsin-treated
MoAb AI206. MoAb YH206 reacted with
F(ab"), and Fab of MoAb AI206, which were
obtained with pepsin treatment. The goat
anti-» antibody clearly reacted with F(ab”),
(110Kd) and Fab (50Kd) of pepsin-treated
MoAb AI206, while the goat anti-Fc antibody
reacted with intact MoAb AI206.
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Fig. 9 Reactivity of anti-MoAb AI206 antiserum
(Ab3) with MoAb AI206 (Ab2) assessed by
ELISA. Anti-MoAb AI206 antiserum strong-
ly reacted with MoAb AI206, while anti-
MoAb MUSE 11 antiserum failed to react.
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Fig. 10 Reactivity of anti-MoAb AI206 antiserum
(Ab3) with YH206 antigen assessed by
ELISA. Anti-MoAb AI206 antiserum react-
ed with YH206 antigen, while anti-MoAb
MUSE 11 antiserum failed to react.

WRLT b A B F YH206 HiikiE S FET S &
il { TRET 5.

4 # =

¥ 1d ¥k (Ab2) 13, ZDEEMAT 4+ A+ —7
DHEEDAIC L ) HEIR TS, Ab2-a LFFHRI
NBAF 44 =712 Abl OHFEREETAL L b BERT:
L AIHEEL, FREHUR & Abl L oRIEEET
5o Liikiew. —J5, HE & Abl & ORIGEELE
TTHE7 Ab2 % Ab2-8 LA TV 5. Ab2-B 1L Abl ©
PRSI 2REL, SHIZOFIHIRD internal
image #FEH LT 5EE2BN TS, Eh, AbZ-y
3. Abl OHURKE G IRALD—IUX T DAL &R T 5
HitkT, $URE Abl DA X TSRICHIETE S, &
HRYSED Ty 79V LTHERALEY, HEE
IR EET BT AD2-B ARBE L E 2 DR TN 5.

MoAb AI206 1%, YH206 HURHUMA G % BE CH
k4% 2 & X b MoAb YH206(Abl) DHiF#EAIBAL
T 5 Ab2(Ab2-8) £ E 2 bk, YH206 #iED
internal image #B 3 A AT HEMLE 2 bhi®. FEFIC
BBRZE ST, MoAb YH206 23, —J5 Tl YH206 #1
B ED7 o7 aBIEHEAR#H L THZ LD LT
Bh, b5—HTEFOH IdHifk MoAb AI206 Lo

B S B I T B 1 7 4 A £ A 7 Hik AI206 OHURREHE BT 2% 471

Antigen YH206 antigen

Pt S

Anti-MoAb Anti-MoRb Anti-MoAb
AI206 MUSE1l AI206
antiserum antiserum antiserum
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Fig. 11 Detection of YH206 antigen using anti-
MoAb AI206 antibody (Ab3) by Western
blotting. Anti-MoAb AI206 antiserum
(Ab3) reacted with YH206 antigen, while
control antiserum (anti-MoAb MUSE 11
antiserum) failed to react. The reaction of
anti-MoAb AI206 antiserum (Ab3) to
YH206 antigen was diminished by preincuba-
tion of anti-MoAb AI206 antiserum with
YH206 antigen.
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H-2K* 048 fuic HEH, L& o RIEH % direct
binding radioimmunoassay iz X h #& L, HE Eic
4544 b=—FHEEL TS E L. Zanetti et al.'”
i3, vzREVTRyF 4V IIREBWTAD2 25, A
m 7w 7)) VK5 Abl © H §8% O L R0 5
ML TBHZ &, i ELISA tkicXk b Abl © H 8%
UL $4i1r, FhFh Abl © Ab2 ~ofE&%FHIEL, [
iz Abl 13, Abl © H 88RO L 40 Ab2 ~D#5 G %
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BHIEST 5 &L TV 5, bk X5 cfikEn
AT 4 F b= T OFEETMIIHARC X DA KliE X
hTuwab,

Larliedin, Zhbo®mER Ab2 <7 FHE
BRETH Abl Lo A ARBM L T AT
BELBETH, KO & Abl OEHIE
= = TAWEHTH AH A IOV COHE IR
Disvs. Umeda et al'® (MG EIBESEHIE ©H 5 Le*
X35 Abl RUVAL2 ORIGHZHKRE L, Ab2 DKIE
=+ =72 Abl D HEE EDRITHELET B2 L s
LTuwb., Lind Abl % 10 mM LI T @ % dowd TEE
BED2ALHT =g 1T, LinbEBLiuE
b TR B CTLELBE 0oL, H
EDAF 4 F =T IR Thbb, BED
BTG T TR HEL IS T, 5T Abl Lof
FREZ IR RESE SIS LT A TEERS S 2
EEIERHL T 5.

AFFFIZITIE, MoAb AI206 © MoAb YH206
~DOFIGHEER, EhH TR BILAERCE VTR
Bl 222487 v=2 7 —ABEMN25mM T,
MoAb AI206 ¥ MoAb YH206 @ H 84% L g48i%5k &
BRIGETS, FBTLEETCORKIGE L. Theo
BARIL, MoAb YH206 B H iR 'L $8ic 5B Wb
BROMCFMBIZ L D, ZhEROHEEEMET L
BRERBLCOAEER R EBETE R,
CDLIREBED2-AALH T =g ) — ARTERCIT
ZORREERELDTEWEEbhS. LA, MoAb
AI206 %, MoAb YH206 » H §4& L $40TE
SNEMEBELEB L VB IREM AR REL T
W5, —7F, MoAb YH206 % 3EZBIL44ET D MoAb
Al206 L DZIGL, I1mMMEEOERE 2 ALh S
PR - VB 5> ThEORIGHEEESEL, B
HEorw HEE LERGEL QWi ERTESET T
RIIEL 5 B ERW B s st

SHRID[EAT > VIBEHRE AT RI R

72. MoAb YH206 Z~7> v ilB L, IgM %7 ==y ‘

b (180 Kd), F(ab”, (110 Kd) Kt FabGoKd)
S L CTHIERTTEMET chhil MoAb AI206 1255
L3 %, ¥ MoAb AI206 %~ 7 o v 488 L,
Flab), (110 Kd Rt Fab(50 Kd) w8 L © 3 4
IR TS T ThiuE MoAb YH206 WKIGE L. =
DFERE MoAb YH206 & MoAb AI206 3B E - Iic
intact 7z Fab $85 CRE L &> TV B Z L HF LT
5. '

MoAb YH206 & MoAb AI206 & DRISEAIA, ¥

s

BT 3 7 BES Y s THEShA—KEETIX
7t<, HEER O LD conformation 273 L T\ %
& T, MoAb AI206 oo 1 5 4 A b — 7aMESEH
JE YH206 SELOESER & D, it YH206 HURD
internal image & 70 AFREM A E 2 Hh b, Ab2 23
intact ® Abl DL EFETAH L LT, T ®RAD
Monestier et al.'®? OFERD B, Thick s s, FEE
JED Abl & DB % Ab2 it internal image ¥7&
THREEIBXSNTEDY, bitbho s 8L
T 5.

Balt, YH206 I = + — 7o, BEEMEREL
RAERHEERKEEE, TR L okBEHE
FAMB) X b, ForEEEn
I ( Galp1-4GleNAcgl~ 4

Galgl-4GIcNAcgl~ 3
BB L CW B ERHLMEEDDR Y, SHE=
e b — 7 & internal image DX GG F L ~ATH S
DI BAEEMND D,

LA T, 7 VAEFARELY R
EExA B, MoAb Al206 Eo Fab 4 @ 24T MoAb
YH206 w3 2 G E2 T 0 R FcE 5 2 L35
B Ih, ZOTGPFEETIIEEMC Abl S %
FETDH I LIRSS HR R,

AEIZ~< Y 2 MoAb #5935 Bizizii~ v 2 Ig #1
HOHBERT v A ¥ - RISSOEIER O LB i X
ATED, b3 MoAb OfEBINEFHT VS, L
L, WERe M MoAb BEE L7 »— VIXEEEL,
FERHOBICEL T, %2 T= v 2 MoAb # Fab
® F(ab?), D& 5350 LB ST L >0
LEzbh5, EE Teitelbaum ef al?® i1, ¥ DNA
PiiR(AbL) © Ab2 % F(ab), D T# 5 Lt DNA #1
HEREYFE LB EREL T 5.

YH206 iR 269, ShE T IhT X iolRmEs
BHHR OB E A EEEIRTH D B, HEEDE
R L COESEREY Y 2 - v L LTRW A8, A
I RERIGEHBRL 5 B, H B\t idiotype net-
work 2MEET 5B 61, METH S Ab2 HWEHEHR
BROBEXREL 9 Db, ST E2%\ D, K
TIESERBE T3 7 e —FA8ithod Id =
7 B —F PRI OWTERL, FHEELOPE A A —
YR HEROL #Er bR SN s EREE DR IcEE
InBHAEEMAERL, Abl like Ab3 #HE X5 Ab2
DFERO O & DDEAE R & iz L.

GMﬁL4GkNAcﬁ}3GMﬁ}4Gk—>
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5 #& R

1) MoAb YH206(Ab1) & MoAb AI206(Ab2) i,
HucdERnkEo H 8 E L 8405705 Fab 4T/
HMUTWBHZ EASBEL, %O conformation 2 EE &
Ezbhie.

2) IRERIEETR A AT 5 MoAb YH206 i3,
FEs1z MoAb AI206 @ intact 7z Fab #F#L, o
431z YH206 PR RS YRR L O SR ERE VR
Ihic.

3) MoAb AlI206 #FEREETHI LIk b, B
e YH206 #ECH T b kB r g cE 52 L
A48 L, MoAb AI206 (¥ YH206 HLIR & RAROHLE
% (internal image) %#%& L T\5 LHERAIZ huiz.

4 Lo, BEEFEFCTARMATTL
TYESI S NP Id FifETd in vivo BeHEiI X b Abl
like AD3TEMZBELE L Z LAHLrCSh, BE
BB ie 3t L T b idiotype vaccination D WEE
H2E bR,

B
CIRE, SRBGCRRWICARRER, JfRE, O

I Te 2V e B BRI A L 7 b OV E S
e LT, RBRIRGSTEA 2 AR BB T (R
P, 11 (499 ROIIBELFESFRREREHDS
(BP) oL - 7.
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