No. 3 1233

Communications to the Editor

[ChenL Pharm. BulL]
36( 3 )1233—1236(1988)

IODINATED JORO TOXIN (JSTX-3). ITS STRUCTURE AND BINDING TO THE
LOBSTER NEUROMUSCULAR SYNAPSE
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Synthetic Joro toxin (JSTX-3) was iodinated by the lactoperoxidase
method and the reaction products were purified by high performance liquid
chromatography. Proton-nuclear magnetic resonance spectroscopy revealed
that iodination occurred mainly at position 3 of the benzene ring. The
radio-iodinated JSTX-3 appeared autoradiographically to be accumulated
in the synapse area of the lobster nerve-muscle preparation.
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Joro toxins (JSTXs) isolated from the venom of Joro spider ( Nephila clavata)
have been reported to be potent and irreversible inhibitors of the glutamatergic
synapse.1) For the further histological and biochemical research in this field,
radiolabeled JSTXs are required. Since JSTXs are composed of the structurally
related compounds in which the resorcinolic structure is included as the common
component, radio-iodination?) should be available for this purpose. We prepared
iodinated JSTX-3 (one of the JSTXs) and iodinated 2,4-dihydroxyphenylacetic
acid (DHPA) as the referential compounds (Fig. 1), by the lactoperoxidase method
and defined their chemical structures. Also the distribution of the binding
site of JSTX-3 on the lobster muscle was determined with radio-iodinated JSTX-3.

Synthetic Jstx-33) (2.6 pmol) was dissolved in 20 mM sodium acetate buffer
(pH 5.6). Potassium iodide (15 Pmol) and lactoperoxidase (Calzyme laboratories
Inc., California, U.S.A., 3.8 nmol) were added to the solution, then hydrogen
peroxide was added with mixing until the final concentration came to 0.1 mm. 4)

After incubation at room temperature for 15 min, the reaction mixture was added to

3 ,OH | CH,CONH,
HO CHZCOR JSTX-3; R = NHCHCONH(CHZ)QNHCO(CH2)2NH(CHZ)qNH(CHZ)BNHZ
5 6 DHPA ; R = OH
Fig.1. Structure of JSTX-3 and DHPA
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sodium thiosulfate (20 pmol) and subjecfed to high performance liquid
chromatography (HPLC)S) on an octadecylsilane (ODS) column (Finepak Sil Cyg,
4.6X 250 mm). Besides the residual JSTX-3, three peak fractions appeared: the
major product I, the minor products II and III (Fig. 2). The absorption spectrum
of each product was measured with a MULTI-320 multi channel detector (Jasco,
Tokyo, Japan) equipped with an HPLC system (Fig. 3a). Unlike native JSTX-3, the
iodinated products did not show fluorescence (excitation 280 nm/ emission 320 nm,
data not shown). Iodinated products of DHPA afforded chromatograms (i.e., product
i, ii and iii) and absorption spectra similar to those of JSTX-3 (Fig. 3b). The
absorption spectra show that the iodinated position in products I,II and III is

identical to that in i, ii and iii, respectively.
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Iodinated Products of
JSTX-3

The proton-nuclear magnetic resonance (1H—NMR)6) spectra of native JSTX-3 and
the major product I are shown in Fig. 4. The proton at position 3 of the benzene

ring does not appear in the L

H-NMR spectra of I, and the other signals, including
amino and amide protons, correspond to those of native JSTX-3. This clearly
indicates that iodination occurred at position 3 of the benzene ring. The minor
product II appears to be a 5-iodinated compound since product ii lacks a proton
signal at position 5 and the doublet proton at position 6 is converted to a
singlet. A singlet signal (7.4 ppm) in the NMR spectrum of iii is derived from
the proton at position 6, showing that III is 3,5-diiodinated.

The blocking activities against lobster neuromuscular synapse was examined in
I and II. Both of them retained almost the same activity as native JSTX—3.7)
Therefore, using radio-iodinated JSTX-3, the distribution of the binding site
of JSTX-3 on the muscle of lobster walking legs was autoradiographically
investigated. Radio-iodination was peformed in the similar way as described above
except that [1251]—sodium iodide (New England Nuclear) was used. The radioactive

spots were focused on limited points on the surface of muscle fibers (Fig. 5).
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4. TH-NMR Spectra of JSTX-3,
DHPA and TIodinated Products

Fig.

The signal assignments are indicated
by the same position numbers shown
in Fig. 1.
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Fig. 5. Autoradiogram of Lobster
Walking Leg Muscle Treated with

1251 _labeled JSTX-3

The radioactive spots (indicated
by arrows) are accumulated in the
synapse area on the surface of the

muscle fibers.
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These points were demonstrated to be the synaptic area by light microscopic
observation with methylene blue staining and by electron microscopic observation
with uranyl acetate-lead citrate staining.7'8) This indicates the direct and

selective binding of JSTX-3 to the crustacean neuromuscular synapse.
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