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Absorbancy of p-nitrophenol

Dilution of No. 9 No. 12 No. 14 No. 17
ascites fluids

C-8T D-S5A D-1873 C-ST D-SA D-1873 C-ST D-SA D-1873 C-ST D-SA D-1873

10 0.52 0.03 0.03 0.54 0.50 0.04 0.48 0.03 0.02 Q.50 0.04 0.02
1072 0.53 L 0.56 0.1 = c.53 - - 0.71 - -
1077 0.58 - - 0.82. 0.58 -~ 0.50 - - 0.58 -~ -
1074 0.23 - - 0.21 0.8 - 0.22 - - 0.25 - -
1077 0.11 - - 0.08 0.07 - 0.10 - - 0.12 - -

X boomg O BEFFET O- F 4 ¥ 7 LT ELISAT
Lo b % o, MBI RRKEE W7 L7
)RR 777 - EAREL IR Y A LG (4 B89
T X T4) TMERARRIC. AL T v =
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Dilution of ascites fluids

Absorbancy of p-nitrophenol

Hc Lc
No. 9 107t 0.33 0.04
1072 0.25 _b
1073 0.18 -
No. 12 107t 0.41 0.06
1072 0.38 -
1073 0.35 -
No. 14 107t 0.39 0.05
1072 0.28 -
1073 0.22 -
No. 17 107t 0.33 -
10‘2‘ 0.28 -
1073 0.22 -
Anti-Cc-st® 107t 0.47 0.29
1072 0.27 0.15
1073 0.22 0.04
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Anti-c;sr : 1600 80 16
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No. 9 8 <4 <4
Mo. 12 400 400 <4
No. 14 4 <4 <3
No. 17 1600 <4 <4
— Expt. I —
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Mo. 12 20
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No. 17

bilu".:ion of Survival -~ Remaining Neutralized Survival . Reméining N Neutralized
antibody time  (min) toxin(LDSO/ml) toxin(%) time{min) toxin.(LDSO/ml) toxin(%)
~Expt. I— B
100 X 112 3.0 x 10° 33 alo 1.5 x 102 S 83
200 98 4.0 X 10° 90 256 2.4 X 102 ag
400 8s 7.0 x 10° 83 78 5.0 x 10° -
800 75 1.1 x 1w0? 73 70 1.5 x 104 64
<:c>ntr‘o].b S5 4.0 X lO4
— Expt, I o=
§0 pg 145 2.0 X 10° 80 270 2.2 x 10° a8
30 120 2.4 x 10° 76 240 3.2 X 10 97
15 106 3.3 x 10° 67 86 6.5 X 10° as
7.5 87 6.5 x 10° 3s 80 8.5 x 10° 15
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THE BINDING TO RECEPTOR AND THE STRUCTURE OF CLOSTRIDIUM

BOTULINUM TYPE C TOXIN
Takashi AGUI

Department of Biochemistry

Faculty of Veterinary Medicine

Hokkaido University, Sapporo 060, Japan

The binding of Clostridium botulinum type C toxin to rat

brain synaptosomes and ganglioside Gle was determined by the

use of l25I—la*aled toxin and the polyclonal and monoclonal

antibodies specific for the toxin. The relationship in the
antigenic sites of monoclonal antibodies and binding sites to

receptors on the toxin molecule also was investigated.

125

The binding of I-toxin to synaptosomes was independent

of the incubation temperature (0°C and 37°C) and was equi-

librated in 10 min. The both of the dose dependences of 1251»

toxin binding to synaptosomes at 0°C and the competitive

125

inhibition of the binding of I-toxin to synaptosomes at 0°C

by unlabeled toxin showed that there were two kinds of toxin
receptors on the synaptosomal membrane. The association

constants and the maximum bincing values determined in the

10 -1 13

former experiment were 1.05 x 10 M ~, 5.25 x 10 mol/mg

of synaptosomal protein for high affinity and 5.00 x 108 Mﬁl,

12

5.00 x 10 mol/mg of synaptosomal protein for low affinity,

respectively. These association constants were similar to

those obtained from the later experiment, 1.3 x lOlo M_l for



L1

high affinity and 2.9 x 107 Mt for low affinity.

When the incubation of toxin with synaptosomes was

continued at 37°C after 125

I-toxin had been pre-incubated
with synaptosomes at 0°C for 10 min, the displacement of
labeled toxin by the addition of excess amounts of unlabeled
toxin decreased slightly with increasing incubation time, and

finally 0.4% of the bound -2°

I-toxin was not displaced from
synaptosomes. This result suggests that a small amount of

the bound toxin is incorporated into the synaptosomal membrane
or synaptosomes for the incubation at 37°C.

The binding of 125

I-toxin to synaptosomes was inhibited
by anti-heavy chain IgG and a monoclonal antibody, No. 12
(CA-12), which neutralized the toxicity of type C toxin and
recdgnized the heavy chain. The binding was also inhibited
competitively as in two steps by the addition of increasing
amounts of unlabeled heavy chain, although two kinds of
association constants of heavy chain to synaptosomes were
lower than those of the parental toxin. These results indi-
cate that the heavy chain contributes to the binding of the
toxin to synaptosomes, and that No. 12 (CA-12) antibody
recognizes the binding site to toxin receptor on synaptosomal
membrane or near the site. The less effect of heavy chain in
the inhibition may be due to the denaturation of heavy chain
during the preparation.

125

The binding of I-toxin to Gpip Was inhibited by anti-

heavy chain IgG and a monoclonal antibody, No. 9 (C-9), which



2

recognized heavy chain. Furthermore, the binding was inhibited
competitively by unlabeled heavy chain, and these results
suggest that the binding site of toxin to Grip localizes on

the heavy chain and No. 9 (C-9) antibody recognizes the binding

site to GT or near the site. Since No. 9 (C-9) antibody

ib
could not neutralize the toxicity, Gle was thought to be not
the primary receptor for toxin.

The inhibition of binding of the toxin and alkaline
phosphatase-labeled No. 9 (C-9) antibody and/or No. 12 (CA-12;
antibody was examined in the presence of each of four unlabel-
ed monoclonal antibodies, No. 9 (C-9), No. 12 (Ca-12), No. 14
(C-14) and No. 17 (C-17). The reaction between toxin and
alkaline phosphatase-labeled No. 9 (C-9) antibody was inhibitec
completely by unlabeled No. 9 antibody and partially by unla-
beled No. 12 antibody, but not by the other two antibodies.

On the other hand, the reaction between toxin and alkaline
phosphatase-labeled No. 12 (CA-12) antibody was inhibited by
unlabeled No. 12 antibody, but not by the other three kinds
of antibodies. Antigenic sites of two monoclonal antibodies
may be partially overlapping, and the overlapping area seems
to be essential to the reaction between toxin and No. 9 (C-9)
antibody.

The toxin was digested partially by trypsin, and the
fragment having molecular weight of 40000 was obtained

(H6—fragment). H_-fragment showed broad band on polyacryl-

6
amide gel electrophoresis, however, the fragment was homogene-
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ous antigenically on agar double gel diffusion test. Therefore,
H6-fragment was thought to be originated from the distinct
portion of the heavy chain, eventhough the fragment had
varieties of amino acid sequence in terminal position.
H6—fragment reacted with eight monoclonal antibodies including
No. 9 and No. 12 among ten kinds of those which reacted with
heavy chain. The fragment bound to neither synaptosomes nor
Gle, although the fragment reacted with No. 9 (C-9) and No.
12 (CA-12) antibodies. This result suggests that the antige-
nicity of the heavy chain is preserved, but that the structure
concerning binding to toxin receptor on the synaptosomal

membrane and Grip is unfolded by tyrpsinization.
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