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Active opioid binding protein from rat brain

— a glycoprotein containing a-methyl-D-mannoside residues?
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ABSTRACT Active opioid binding protein was
partially purified from rat brain by Vicia bungei
Ohwi lectin (VBL). Mannose also existed in
opioid receptors since the binding between opioid
binding protein and VBL is specific, via o-
methyl-D-mannoside (MeMan)residues. Since the
active opioid binding protein purified by VBL
chromatography was enriched about 200-folds.
VBL can be used as effective purification tool
which is much better than wheat germ agglu-
tinin (WGA), a lectin commonly used in
purifying opioid receptor.
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The glycoprotein nature of opioid
receptor has been elucidated¢!’. However,
little is known about the carbohydrate
composition of opioid receptor except that
the ycontain N-acetylglucosamine (GlcNAc)
which was deduced from the wheat germ
agglutinin (WGA) binding of the receptor.
We have successfully solubilized the active
'opioid receptor from rat brain using
digitonin, and verified the fact that our
solubilized preparation possesses the charac-
teristics similar to those of the membrane
bound receptor®’., Herewith, we report that
mannose also exists in opioid receptor since
there is specific binding between opioid
binding protein and Vicia bungei Ohwi
lectin (VBL), via a-methyl-D-mannoside
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(MeMan) residues. Meanwhile, we found
that VBL ean be used as an effective puri-
fication tool which is much better than
WGA, a lectin commonly used in purifying
opioid receptor. In fact, we have got appar-
ently homogeneous opioid binding protein
by usihg VBL-sepharose and 6-succinyl-
morphine - ( CH, ) ,—sepharose chromato-
graphy ¢,

MATERIALS AND METHODS

[*H]Diprenorphin (444 GBg/mmol,
Amersham Co). [HJEtorphine (1.48 TBq/
mmol), unlabeled etorphine and naloxone
were got from Shanghai Medical University.
VBL was isolated and purified by affinity
chromatography on porcine thyroglobulin—
ABSE-crosslinked agar®’. The sugar hapten
of this lectin has been proved to be Me-
Man. WGA-agarose (Vector Lab Inc).
Sepharose 4 B (Pharmacia), MeMan(Fluka),
Digitonin (Hangzhou First Pharmaceutical
Factory), 1300-100 adsorbent resin (Shang-
hai Institute of Pharmaceutical Industry).

RESULTS

Solubilization of cpioid receptor from
rat brain By the method previously used
in our laboratory‘®®), crude rat brain mem-
brane fraction (P,) and the solubilized
opioid receptor preparation were prepared.
Briefly, 1% of digitonin and 5 mmol/L of
MgSO, were added to P, fraction. After
thorough shaking at 4°C for 20 min
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centrifugation at 100000 x g for 60
minwas followed. The 13%0-1G0 adsorbent
resins were added to the supcrnatant at the
ratio of 0.5g/ml and shaken at 4°C for
60 min to absorb the excess detergent.

Precipitation test of soiubilized opioid
receptor with [ectin The precipitation test
for binding of lectin and membrane receptor

_was first used in studying acetylcholine
receptor® and was modified by us in
opioid receptor research(®, In brief, VBL (.5
mg/ml was incubated with about 1-3 mg
solubilized opioid receptor in the presence
or absence of MeMan (.2mol/L at 8C
for 4 h, then centrifuged at 10 000 X 8
for binding assay. In the tubes without
sugar, the specific binding with [*H]di-
prenorphin ({ nmol/L) lost completely as
opioid receptor protein combind with VBL,
then precipitated. But in case when MeMan
(0.2 mol/L) existed in excess, opioid
receptor mostly bourd to sugar rather than
VBL, so neither solubilized receptor precip-
itated nor the specific binding reduced in
the supernatant (Tab 1). This experiment
indicated that opioid receptor from rat
brain contained MeMan residues suitable
for VBL binding.

Partial purification of opioid receptor
by VBL-sepharose VBL was coupled to
sepharose 4 B by CNBr method(”’. In the
typical experiment, 5 ml of solubilized prep-
aration was applied to 10 ml of the col-
umn at the fluid rate of 8 ml/h. The col-
umn was preequilibrated and flushed with
0.02% of digitonin, 5 mmol/L of MgSO,

Tab 1.

Ohwi lectin (VBL) and wheat germ agglutinin
(WGA) affinity chromatography. {*H]Etorphine

4 nmol /L were used in binding assays.

Purification efficacy by Vicia bungei

Elution Specific binding  Purifica-
Expts . .

from (fmol/mg protein) tion fold

Control 3 30.55  27.4; 24.4 —

VBL 3 4658; 5150; 5642 170-188

WGA 2 95.4; 191.8 4-7

in Tris-HCI (50 mmol/L),pH 7.5 (Buffer
A) until the absorbance of protein zt 206
nm was near zero. Opioid receptor was
then eluted from the column with 5ml of
MeMan (.1 mol/L in Buffer A. Fractions
were collected to measure the opioid bind-
ing activity. Results showed that opioid
binding protein was enriched to 170-190
folds by VBL-sepharose 4 B chromatography.
Saturation curve and Scatchard analysis
for the binding of [°H Jetorphine to the
partial purified opioid receptor is shown in
Fig 1. Meanwhile, we have checked the
WGA column under the same experimental
conditions except using 0.1 mmol/L of
GlcNAc in Buffer A. Obviously, VBL was
much better than WGA in purifying opioid
receptor (Tab 1).
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Fig 1. Saturation curve and Scatchard analy-

sis of [3H]etorphine binding to opicid receptor
partially purified by Vicia bungei Chwi lectin,
n=3, Ki=4.4 £ 0.9 nmol/Ly B,,,="3.2 + 0.8
pmol/mg protein

In case of SDS-polyacrylamide gel
electrophoresis, there were 5-7 bands in
elution of VBL column with the major band
of Mr. 45 000 which had opioid binding
activity, and many more bands in WGA
column elution. Polyacrylamide gel electro-
phoresis in the presenee of sodium dodecyl
sulfate (SDS) was performed on 1.0-1.5
mm thick slab gels by using 9.3%
separating gel and 4.29% stacking gel®.
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Fig 2. SDS-PAGE analysis of the elutions
from VBL-sepharose and WGA-agarose, A)molec—
ular weight markers (carbonic anhydrase, albumin
from egg, albumin from bovine, phosphorylase
b, B-galactosidase and myosin); B) MeMan
elution of VBL column; C) N-acetyl-glucosamine
elution of WGA column,

Protein bands were stained by 0.1%
Coomassie blue (Fig 2).

Opioid receptor binding assay was per-
tormed according to the polyethylene glycol
precipitation method®>. Protein concentra-
tion was determined by the Coomassie blue
dye stain method®®,

DISCUSSION

Gioannini et al> have shown the
presence of sugar residues by their retention
on the immobilized lectin WGA, We -have
confirmed their finding that there. are Glc-
NAc residues in opioid receptor by precip-
itation method®>. We have studied the in-
teraction between WGA, VBL and the opi-
oid receptors, by using the method of pre-
cipitation of solubilized receptors by lectins.
Our. experiment gives a-strong support to
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the view of glycoprotein nature of opioid
receptors, i.e. besides WGA, VBL had
also high affinity with receptors, by using
the precipitation method®. Now we found
that digitonin-solubilized opioid . receptor
from rat brain has also MeMan residues as
proved by both precipitation method and
VBL chromatography. It is interesting that
some other lectins with MeMan hapten,
such as concanavalin A (Con A) and
pisum lectin (PSL), do‘ not show any
binding activity with opioid receptor(®. As.
we know, some lectins are quite delicate
about even minute structural change at
special position of sugar hapten. We as-
sume that there may be some group replace-
ment in C, and C, posi'tion of MeMan in
opioid receptor, VBL can recognize and
have binding activity with it but Con A
and PSL can not.

Many laboratories have tried to use
WGA column to purify opioid receptor and
so did we. But the result was not satisfac-
tory. Our data show that WGA has much
less affinity with opioid receptor than
VBL. From WGA column, we can only
enrich receptor less than 10-folds, but by
using VBL column, the purification can
achieve about 200-folds. So we believe that
VBL is a new purification tool in opioid
receptor research field.
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Sites of seizure discharges after intracerebroventricular injection

of anisodamine and th: antagonism by diazepam in rabbits?
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ABSTRACT Anisodamine is a tropine
alkaloid isolated from Scopolia tangutica
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Maxim. To determine the original sitcs‘{)f
anisodamine seizure discharge, petmanei_n
electrodes were implanted into diffcren;
parts of the brain in rabbits and the elec-
trical activities were continuously recorded
by monopolar leads. Injection of aniso-
damine 1.5 mg/kg into the lateral ventricle
of conscious rabbits always produced
abnormal discharges. The spike discharges




