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ABSTRACT

AIM: To express dopamine D, receptor in baculovirus-Sf9 cell system, and to investigate the effects of /-12-
chloroscoulerine (I-CSL) on the recombinant D, receptor (D,R). METHODS: The recombinant baculovirus,
Autographa californica nuclear polyhedrossvirus bearing D,R (AcNPV- D,R) was generated, and then was used
to produce recombinant D,R in Sf9 insect cells. Expression of D,R in Sf9 cellswas monitored by [*H]SCH23390
binding assay. The effects of /-CSL on recombinant D,R were investigated by [°*H] SCH 23390 binding assay and
CAMP assay. RESULTS: The recombinant baculovirus AcNPV bearing D;R cDNA was generated, and was
successfully expressed in Sf9 insect cells. The expression leve of (B,,,,) was (0.94+0.06) nmol/g protein. The K,
value of [*H]SCH23390 was (1.9+0.3) nmol/L, which was consistent with the previous resul ts from calf striutam
tissues. /-CSL had a high affinity to recombinant D,R with K, value of (6.3+1.4) nmol/L, and increased the
intracellular CAMP level in a concentration-dependent manner with EC,, value of 0.72 mmol/L and 95 % confidence
limit was0.67-0.77 mmol/L. Thus/-CSL hasthe D, receptor agonism. CONCLUSION: An efficient baculovirus-
Sf9 insect cell syslem for dopamine D, receptor was congructed and /-CSL presented the D, receptor agonism on
cellular-molecular level directly.

INTRODUCTION nominated D,, D,, D, D,, and Ds_ The D, and D, recep-

Dopamine (DA) receptor, with seven transmem-
brane regions, is one of the members in G protein-
coupled receptor family. Five DA receptor subtypes
have been identified by molecular cloning, which are
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tors are grouped into the pharmacological D,-like re-
ceptor subtype, which activate the second message
CAMP level via G, protein in intracellular sgnal
transduction. While D,, D, and D, receptorsbelong to
the pharmacologicd D.-like receptor subtype, which
decrease the second message CAMP level viaG,, protan.

12-Chloroscoulerine (CSL) is a synthetic com-
pound of tetrahydroprotoberberines. Due to presence
of one asymmetric carbon atom, the effects of CSL
enantiomers were studied. The results showed that /-12-
chloroscoulerine (I-CSL) isredly more potent onein
the CSL emantiomers®. In biochemicd determination,
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[I-CSL hashigh affinities for both D, and D, receptors™.
In the electrophysiological recording, -CSL reversed
the apomorphine (APO)-induced inhibition of firing ac-
tivity on nigral DA neurons?. Inthe behaviora assay,
[-CSL antagonized the APO-induced stereotypein rats
and induced the catalepsy!. All these results indicate
that -CSL isaD, antagonist.

Chemical structure of 12-chloros coulerine

In the 6-OHDA unilateral lesoned rats, however,
[-CSL induced contralatera rotation”, which wassimi-
lar to the D,-selective agonist SKF38393. It hasre
ported that the D, receptors were supersendtivein the
6-OHDA unilatera lesioned rats®”. The results sug-
gested that /-CSL showed the D, agonism in thelesioned
ras.

To clarify the D, agonism of /-CSL, the recombi-
nant D, receptor was expressed in Sf9 insect cells to
overcome the interference between DA receptor
subtypes. In this study, the effects of /-CSL on D,
receptor were evaluated a the molecular and cellular
level directly. For comparison, the D,-selective agonist
SKF38393 was included in the experiments.

MATERIALSAND METHODS

Drugs and reagents [*H]SCH23390 (3.1 GBg/
mol) and [*H]spiperone (2.8 GBg/mol) were purchased
from Amersham Pharmacia Co (USA). D, agonis
SKF38393, non-selective antagonig (+)-butaclamol and
3-isobutyl- 1-methyIxanthi ne (IBMX) wer e purchased
from Sigma (USA). [-12-Chloroscoulerine (I-CSL) was
synthesized in Shanghai Ingitute of Materia Medica
(China). cAMP radioimmunoassay kit was purchased
from Shangha Second Medicd University (China).

Generation of recombinant baculovirus and
expression of D, receptor The plasmid containing
D,R cDNA was a generous gift from Prof Kim NEVE
(OregonHedlth SciencesUniversty, USA). ThecDNA
was di gested from the plasmid with EcoR | and Not |,

and then subcloned into the comparable stes of the trans-
fer vector pVL1393. The recombinant baculovirus was
generated by co-infection of Sf9 insect cells with
pVL 1393-D,R and BaculoGold™ linearized baculovirus
genomic DNA (Pharmingen, USA) and plaque
purification. Sf9 insect cells were routingy cultured in
monolayer at 27 °C in TNM-FH medium (Gibco BRL,
USA) supplemented with 10 % heat-inactived feta bo-
vineserum (Gibco BRL, USA).

Receptor binding assay In saturation binding
experiments, cellscontai ning 20 g protein were incu-
bated with increasing concentration of [°H] SCH23390
(0.12-9.0nmol/L) inafind volume 200 ni. binding buffer
containing (in mmol/L) TrissHCI 50, NaCl 120, KCl 5,
MgCl, 5, CaCl, 1.5, edetic acid 5, pH7.4, at 30 °C for
40 min. For the competition binding experiments, the
cellswere incubated with [*H] SCH23390 0.8 nmd/L in
the presence of increasng amount of competing drugs.
The nonsgpecific binding was determined by the addi-
tion of (+)-butaclamol 6 nmol/L.

CAMP assay Cellsexpressng D,R were chal-
lenged with indicated agonists in the presence of
3-isobutyl -1-methylxanthine (IBMX) 500 nmol/L at
27 °Cfor 15min. The reactionswere terminated with
perchloric acid 1 mol/L and neutralized with KOH
1 mol/L. ThecAMP leved of each sample was deter-
mined wi th radioimmunoassay kit as the protocol.

Data analysis Data were analyzed using Origin
and Prism programs, and expressed as mean+SD ob-
tained from 3 independent experiments.

RESULTS

Expression of D, receptor in the Sf9 insect cells
After recombinant baculovirus AcNPV-D,R infection,
the morphologic change of Sf9 insect cellsthat cell body
became bul gy, was observed as an index for expres
son of recombinant receptor (Fig 1). Expressonof D,
receptor was further monitored using the radi oactive
antagonist [*H] SCH23390. Receptor expression ap-
proximately peaked at 72 h (Fig 2). [*H]SCH23390
binding to D, receptor expressed in Sf9 cell s was satu-
rable and of high affinity, with Scatchard analysisindi-
cating the presence of ahomogenous binding ste. The
maximum binding amount (B,,,) was (0.94+0.06) nmol/
gprotein.  Theequilibrium disociation congtant (K)
of [*H]SCH23390 was (1.9+0.3) nmol/L (Fig 3). The
Sf9 cells expressing the D, receptor did not show the
specific [*H] spiperone binding to D,-like receptors.
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Fig 1. Morphologic change of Sf9 cells. x400. A) normal
cells; B) infected cells.
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Fig 2. Time course of expression of D,R in Sf9 cells. n=3.
Mean*SD.

Affinity of /-CSL to recombinant D, receptor
In receptor binding assay, -CSL inhibited the [*H]
SCH 23390 binding competitively to recombinant D,
receptor with K; (6.3+1.4) nmol/L, while D, agoni &
SKF38393 displaced the [*H] SCH23390 binding with
K (0.53+£0.04) mmol/L (Fig4).

Effect of I-CSL on cAMP level After a 15-min
incubation with Sf9 cellsexpressing D, receptor, -CSL
challenged theincrease of intracellular CAMP leve in a
dos=-dependent manner with EC,, 0.72 nmd/L and 95 %
confidence limit was 0.67-0.77 mmol/L. SKF38893
incressed intracellular cAMP level with EC,, 0.84 nmal/
L and 95 % confidence limit was 0.51-1.40 nmol/L

(Figh).
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Fig 3. Saturation curve for the specific binding of
[*H]SCH23390 to Sf9 cells expressing D,R. Inset, Scatchard
analysis.
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Fig 4. Competitive inhibition of binding of [*H]S CH23390
to D, R expressed in Sf9 cells by indicated drugs. The
radioligand was used at a concentration of 0.8 nmol/L and
non-specific binding was defined using (+)-butaclamol 6
mmol/L.
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Fig 5. ¢cAMP accumulation induced by /-CSL and SKF38393
in Sf9 cells expressing D,R.
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DISCUSSION

I-CSL showed high affinitiesfor both D, and D,
receptorsin the binding assay with the calf striatum,
and possessed D, agonistic-D, antagonigtic dualac-
tiong¥. In order to clarify its D, agonism, it is neces-
sary to look for sometissue or cdl line bearing D,R
only. Neither specific [®*H] SCH23390 binding to D,-
like receptors, nor specific [*H]spiperonebinding to D
like receptors was found in uninfected Sf9 insect cells
in our preliminary experimental detection. Moreover,
there were no endogenous 5-HT receptor®, a-adren-
ergic receptor™®, and b-adrenergic receptort™® in Sf9
insect cells. All of these indicated that the heterog-
enous baculovi rus expression system met the need, and
it could exclude the potential interference between the
dopamine receptor subtypesor from other catechola
mine receptors. Therefore, the baculovirus expression
sysem wasadopted here, which seemed an ideal model
to assess the interaction between drug and dopamine
receptor subtypes.

O’ Dowd BF and his colleagues have expressed
the dopamine D, receptor in Sf9 cell™. In order to
detect the effect of /-CSL, weindependently expressed
the D,R. The results of our recombinant D,R binding
assay were consgent with those of membrane prepa
ration from calf striatum™. Compared with the results
from calf gtriatum, the affinity of [*H] SCH23390 to the
recombinant D, receptor had no sgnificant changes.
The K, value was (1.9+0.3) nmol/L in Sf9 cell s, while
the K, valuewas 1.65 nmol/L in cdf griatum. So, our
recombi nant D,R maintained a native property, & |east
inour experiment.

D, receptor coupleswith G protein and adenylyl
cyclase. D, receptor activationinduces the cAMP level
increase. As no other catechol amine receptorswere
found in Sf9 cells®*?, theintracellular CAMP increase
challenged by /-CSL was just induced by the recombi-
nant D, receptor expressed in Sf9 cells.

This study showed the agonism of /-CSL on re-
combinant D, receptor directly, which was consistent
with the previous observation of D, agonism of -CSL
inthe 6-OHDA unilaterd lesioned rats. The data, teken
with the previous results*#, confirmed that /-CSL pos-
sessed the D, agonigic-D, antagoni gic dua actions.
Both [-CSL and /-gtepholidine (/-SPD) share the com-
mon active structurd elements, dihydroxy groups, in
the tetrahydroprotoberberines (so called DH-THPB),
which result in the unique D, agonistic-D, antagonigtic

dua actions. The animd studies and clinicd observa-
tions haveindicated that dua effectsof /-SPD may rep-
resent a nove antipsychotic drug™. In our study,
[-CSL showed amore preferentia affinity to recombi-
nant D, receptor than /-SPD. The more potent dua
actions were found compared to SPD in previous stud-
ies?. All dataimplicated that /-CSL would be a poten-
tia antipsychotic drug.
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