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Abstract

The nature of the pertussis toxin-insensitive G-protein involved in muscarinic-mediated phosphoinositides breakdown and contraction
of isolated smooth muscle cells from the circular layer of the rabbit caecum was investigated. Immunoblotting of membrane proteins
using affinity purified antibodies directed against different G-protein a-subunits revealed the expression of G /1. G,;; and G, in these
cells. The carbachol-mediated [ *Hlinositol phosphates accumulation in saponin-permeabilized cells was abolished by anti-G,,, ,,;-antibod-
ies whereas anti-G,,;, ,-antibodies were ineffective. Moreover, the carbachol-induced contraction of permeabilized cells. as determined by
videomicrocopic measurements, was reversed by anti-G,,, ,;,-antibodies but not affected by anti-G,,;, ,-antibodies. From these data, we
conclude that carbachol stimulates phosphoinositides hydrolysis and cell contraction through activation of specific muscarinic M,

receptors coupled to the pertussis toxin-insensitive G, ,,,-protein. This is the first demonstration of G

«qy11 implication in the contractile

signal transduction pathway of muscarinic M, receptors in smooth muscle cells.
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1. Introduction

The muscarinic acetylcholine receptors are members of
the superfamily of G-protein-coupled cell surface recep-
tors, predicted to have seven transmembrane domains
(Nathanson. 1987). Five genes for the muscarinic receptors
have been cloned (m1~m5) (Bonner, 1989), but only three
(M,, M, and M,) (Hulme et al., 1990) and perhaps four
receptor subtypes (M,) (Dérje et al.,, 1990) have been
pharmacologicaly identified. On the basis of binding pro-
files, tissue distribution and functional properties, the M.
M,, M, and M, receptor subtypes are considered to be
equivalent to the products of the m1, m2, m3 and m4
genes, respectively (Maeda et al., 1988; Buckley et al.,
1989). Multiple effectors are regulated by the muscarinic
receptors: phospholipases A,, C and D, adenylate cyclase,
guanylate cyclase, tyrosine kinase and ionic channels

Abbreviations: Ins(1.4.5)P;. Inositol 1,4,5-trisphosphate
* Corresponding author. Tel.: (33) 6754-3344; Fax: (33) 6754-8039.

(Felder, 1995). The muscarinic m1, m3 and m5 receptors
expressed in various cell types predominantly activate
phosphoinositides breakdown and can stimulate adenylate
cyclase (Peralta et al., 1988; Felder et al., 1989) whereas
the m2 and m4 subtypes efficiently inhibit adenylate cy-
clase but poorly activate phosphoinositides hydrolysis
(Peralta et al.. 1988). While the G-proteins mediating
muscarinic-induced adenylate cyclase inhibition are all
sensitive to pertussis toxin (Birnbaumer et al., 1990), the
G-proteins involved in the coupling of muscarinic recep-
tors to phospholipase C appear to be heterogeneous, distin-
guished by their pertussis toxin sensitivity (Ashkenazi et
al., 1989; Lazareno et al., 1993).

To date, the pertussis toxin-sensitive G-proteins in-
volved in the stimulation of phospholipase C by mus-
carinic receptors are not clearly defined. Two forms of G,
(G,, and G,g) specifically increase the muscarinic-media-
ted stimulation of phospholipase C when injected into
Xenopus oocytes (Padrell et al., 1991). Subsequent studies
linked the muscarinic m2 receptor with phospholipase C
through G,,, and G,,; (Dell’Acqua et al.. 1993) but in
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vitro reconstitution with the purified elements (receptor,
phospholipase C and a-subunits) has not been reported. It
has also been shown that G-protein By dimers activate
certain phospholipase C isoenzymes, and that this activity
may account for pertussis toxin-sensitive inositol lipid
signalling (Boyer et al., 1994). On the other hand, numer-
ous data indicate that the muscarinic-mediated pertussis
toxin-insensitive stimulation of phospholipase C is due to
members of the Gq family (Sternweis and Smrcka, 1992).
Reconstitution experiments have shown that muscarinic
ml receptor can activate phospholipase C-81 via G, or
G,, a-subunits (Berstein et al., 1992). Additional studies
performed in rat parotid gland membranes have demon-
strated, by using polyclonal antibodies directed against
G,/ a-subunits, the involvement of G, in the mus-
carinic m3 receptor-mediated hydrolysis of phosphatidyl-
inositol-4,5-bisphosphate (PIP,) (Sawaki et al., 1993).

Muscarinic acetylcholine M, and M; receptors are
co-expressed in smooth muscles from gastrointestinal tract,
urinary bladder, vascular and airway tissues (Eglen et al.,
1994). In the gastrointestinal tract, mixed populations of
muscarinic M, and M, receptors have also been detected
in ileal (Maeda et al., 1988; Candell et al., 1990), caecal
(Cuq et al., 1994a) and colonic (Zhang et al., 1991; Gomez
et al., 1992) smooth muscles. The co-existence of two
receptor subtypes in gastrointestinal smooth muscles sug-
gested that both subtypes would play a role in the contrac-
tion of these tissues. Little is known about the function of
muscarinic M, receptors. As reported by Ehlert and col-
laborators, their contribution to contraction may be indi-
rect, by inhibiting the relaxation elicited by other receptors
(Candell et al., 1990; Griffin and Ehlert, 1992; Thomas et
al., 1993; Thomas and Ehlert, 1994). On the contrary, it
has been shown that muscarinic M, receptors activation
induced contraction of different gastrointestinal smooth
muscles (Candell et al., 1990; Barocelli et al., 1993; Cuq et
al., 1994a).

It has been previously shown that the activation of
muscarinic M, receptors leads to phosphoinositide break-
down via the activation of a pertussis toxin-insensitive
G-protein in ileal (Candell et al., 1990; Thomas and Ehlert,
1994) and colonic (Zhang and Buxton, 1991) smooth
muscle tissues. We also observed a pertussis toxin-insensi-
tive muscarinic regulation of phosphoinositides hydrolysis
in circular smooth muscle cells from the rabbit caecum
(Cugq et al., 1994b); however, the molecular nature of the
pertussis toxin-insensitive G-protein remained to be deter-
mined. Using antibodies raised against the C-terminal part
of the G, a-subunit, Zhou et al. (1994) recently showed
that G, was expressed in bovine iris sphincter and medi-
ated the muscarinic-induced PIP, hydrolysis. However,
this study performed on reconstituted smooth muscle mem-
branes did not allow to prove the involvement of G, in
M ,-stimulated smooth muscle cells contraction.

The aim of this work was to identify the G-protein
involved in the contractile signal transduction pathway of

muscarinic M, receptors in smooth muscle cells from the
circular layer of the rabbit caeccum. The expression of
G-proteins in smooth muscle cell membranes was studied
by immunodetection using affinity purified antibodies di-
rected against the C-terminal part of the G ,, G,
a-subunits (Zumbihl et al.. 1994). The effects of these
antibodies on carbachol-mediated phospholipase C stimu-
lation and smooth muscle cells contraction were also in-
vestigated.

2. Materials and methods
2.1. Materials

Collagenase from Clostridium histolyticum, creatine
phosphate, creatine phosphokinase and pronase were from
Boehringer-Mannheim (Germany). Soybean trypsin in-
hibitor (STI), ATP, carbachol, saponin and pertussis toxin
were from Sigma (St. Louis, MO, USA). Bovine serum
albumin was from Fluka (Buchs, Switzerland). AG-1X-4
(anion exchange resin) was from Bio-Rad (Ivry-sur-Seine,
France). myo-[*Hlinositol (20 Ci/mmol) was from ICN
(Irvine, CA, USA). ['*IJprotein A (2-3 X 10° cpm/ml)
and polyvinyl-difluoride sheets (Polyscreen®) were from
DuPont NEN (Les Ulis, France). Affinity purified antibod-
ies directed against the C-terminal part of the G, , (750
wg/mi) and Gy, 1 (450 pg/ml) a-subunits were prepared
as already described (Zumbihl et al., 1994).

Medium A: 132 mM NaCl, 54 mM KCI, 5 mM
Na,HPO,, I mM NaH,PO,, 1.2 mM MgSO,, I mM
CaCl,, 25 mM Hepes, 0.2% glucose, 0.2% bovine serum
albumin, 0.02% Phenol red, pH 7.4.

Medium B: Earle’s balanced salt solution containing 10
mM Hepes, 0.1% bovine serum albumin, pH 7.4.

Medium C: 20 mM NaCl, 100 mM KCI, 5 mM MgSO,,
I mM NaH,PO,, 0.5 mM CaCl,, | mM EGTA, 10 mM
Hepes, 2% bovine serum albumin, 1.5 mM ATP, 5 mM
creatine phosphate, 10 U/ml creatine phosphokinase, pH
7.2.

2.2, Isolation of smooth muscle cells from the caecum

Smooth muscle cells were isolated from the circular
muscle layer of the rabbit caecum as described previously
(Cuq et al., 1994a). Briefly, 3-month-old New-Zealand
male rabbits were killed by stunning and bleeding. The
mucosal and submucosal layers were peeled off the muscu-
lar and serosal layers. The circular muscle, separated from
longitudinal muscle and serosa, was incubated in medium
A containing 0.27% collagenase, 0.03% pronase, 0.01%
STI and gassed with 100% O,. After 10 min at 30°C, the
incubation medium was diluted in medium A and filtered
through a nylon mesh. The remaining tissue was re-in-
cubated in fresh medium A for 10 min at 30°C and
fragments were dispersed into single cells by passages in
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and out the inverted wide end of a 5-ml pipette. The
resulting cell suspension was filtered through a nylon
mesh. The filtrate which contained isolated cells was di-
luted in fresh medium A and centrifuged at 150 X g for 2
min. The cell pellet was then diluted in medium B (for
myo-[*Hlinositol incorporation) or in medium C (for cell
permeabilization). Viability (estimated by Trypan blue ex-
clusion) was always > 90%. This method yielded about
107 isolated circular smooth muscle cells/caecum. It is
emphasized that only those cells that are dissociated in
enzyme-free medium were used for subsequent studies.

2.3. Smooth muscle cell membrane preparation

Plasma membranes were prepared following the method
of Bursten et al. (1991), with minor modifications. Dis-
persed smooth muscle cells, pelleted by centrifugation at
150 X g for 2 min as described above, were suspended in a
ice-cold 10 mM imidazole, pH 7.4, 1 mM phenylmethyl-
sulphonyl fluoride containing medium and disrupted with a
Dounce homogenizer. The broken cell suspension was
centrifuged at 600 X g for 10 min at 4°C and the super-
natant recentrifuged at 15200 X g for 25 min at 4°C. The
resultant crude microsomal fraction, resuspended in 20
mM Hepes buffer, pH 7.4, was layered on 35% (w/w)
sucrose cushion in 20 mM Hepes buffer, pH 7.4 and
centrifuged at 70000 X g for 30 min at 4°C, to obtain a
plasma membrane-enriched fraction at the interface. The
plasma membrane-enriched fraction was then washed by
centrifugation at 70000 X g for 15 min at 4°C in 20 mM
Hepes buffer, pH 7.4. After washing, the plasma mem-
brane-enriched fraction was resuspended in the Hepes
buffer at a protein concentration of 5-12 mg/m! and
stored at —25°C until use.

2.4. Sodium dodecylsulphate-polyacrylamide gel elec-
trophoresis and immunoblotting

Plasma membrane proteins of caecal smooth muscle
cells and rat cortex particulate fraction were separated by
sodium dodecyl sulphate-polyacrylamide gel electrophore-
sis (SDS-PAGE) as already described (Toutant et al.,
1987). Proteins were then electrotransferred onto
polyvinyl-difluoride sheets and stained with Coomassie
blue for visualization. After destaining, quenching and
washing, strips were incubated for 2 h at 25°C with the
affinity purified antipeptide antibodies. Labeling of the
immune complexes was performed for 1 h incubation at
30°C with ['"*IJprotein A followed by autoradiography
without intensifying screen.

2.5. Measurements of [*Hlinositol phosphates accumula-
tion in permeabilized cells

[*Hlinositol phosphates accumulation measurements in
saponin-permeabilized smooth muscle cells were per-

formed as previously described (Cuq et al., 1994b), with
minor modifications: smooth muscle cells (4 X 10°/ml)
were incubated for 4 h at 37°C under continuous gassing
(95% 0,-5% CO,) in medium B containing myo-{*Hlin-
ositol (45 wCi/ml). Next, myo-[*Hlinositol-pre-labeled
smooth muscle cells were washed with medium C. Then,
smooth muscle cells (0.5 X 10° /ml) were equilibrated for
20 min at 37°C in medium C containing 10 mM LiCl.
Permeabilization was performed by incubation with saponin
(35 pg/ml in medium C) for 10 min at 37°C. Cells were
then washed and resuspended in medium C. Finally, smooth
muscle cells were incubated for 10 min at 37°C with the
agents to be tested (final volume 0.5 mi). When used,
antibodies were added 20 min before incubation with
agents. The reaction was stopped by the addition of 100 ul
ice-cold 60% HCIlO, and centrifugation at 8000 X g, for |
min in a microfuge at 4°C. The pH of the supernatants
were adjusted to pH 7 with a 3 M KOH/0.15 M Hepes
buffer. After 10 min at 4°C and centrifugation for 2 min at
2000 X g. the [*Hlinositol phosphates present in the result-
ing supernatant were separated by anion-exchange chro-
matography on Dowex AG-1-X4 (formate form).

2.6. Measurement of saponin-permeabilized cell contrac-
tion

Smooth muscle cells were permeabilized by saponin as
previously described (Bitar et al., 1986), with minor modi-
fications. Briefly, smooth muscle cells incubated for 20
min at 30°C in the presence of 35 wg/ml saponin, were
washed and resuspended in medium C. The cell suspension
(0.25 X 10° cells/ml) was pre-incubated for 20 min at
30°C with the antibodies and then incubated for 30 s at
30°C in the presence of 0.1 uM carbachol. The reaction
was stopped by adding 50 ul of glutaraldehyde solution to
a final glutaraldehyde concentration of 2% (v /v). In con-
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Fig. 1. Expression of G/, G;, and Gj, a-subunits in membranes of
smooth muscle ceils from the circular layer of the rabbit caecum.
Membrane proteins from rat cortex and rabbit caecal smooth muscle cells
were separated by SDS-PAGE and electroblotted onto polyvinyl-dif-
luoride sheets. The G-protein a-subunits immunoreactivity was assessed
using antibodies raised against G,;, , (fanes a and b) and G, ,,, (lane c)
as described in Section 2.
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Fig. 2. Effects of antibodies directed against the G-protein G, and
G,y > a-subunits on carbachol-induced [*HJinositol phosphates accumula-
tion in saponin-permeabilized smooth muscle cells. Permeabilized cells.
pre-incubated for 20 min at 37°C in the absence (control cells) or the
presence of antibodies directed against G, (1:100. 1:200 and 1:400
final dilution} and G,,, 5 (1:100 final dilution), were incubated for 10 min
at 37°C with 0.1 mM carbachol. Data, expressed as percentage of increase
in the basal [*HlJinositol phosphates radioactivity (3675 + 630 dpm). are
means + S.EM. of 5 separate experiments. Significantly different from
the effect of carbachol alone at ~ P < 0.01 (Student’s s-test).

trol experiments, 100 wul of medium C was used instead of
the agent solution. The mean cell length was statistically
determined by video-microscopic measurements of 100
cells. The contractile response corresponds to the percent-
age of decrease in mean cell length compared to the mean
length of control cells.

3. Results
3.1. Expression profile of G;, , and G, ,,, a-subunits

In order to identify the G-proteins expressed in circular
smooth muscle from the rabbit caecum, plasma membranes
were fractionated from dispersed smooth muscle cells, the
proteins present in this fraction were separated by SDS-
PAGE, electrotransferred onto polyvinyl-difluoride sheets
and probed with affinity purified antibodies raised against
the C-terminal part of the G;, , and G, a-subunits. The
specificity of these antibodies has been described else-
where (Zumbihl et al., 1994). The distribution of these
G-proteins in the rabbit caecum is shown in Fig. 1. Prob-
ing smooth muscle cells and rat cortex membrane proteins
with anti-G_,, , antibodies revealed 2 protein bands in the
40- and 41-kDa regions corresponding to G;, and G,
a-subunits, respectively. Interestingly, the 41-kDa protein
band was weakly immunoreactive in rabbit smooth muscle

cell membranes. Polyclonal anii-G,,,,,, antibodies recog-

nized, in comparison with purified rat cortex G,;, ,-pro-
teins, a 42-kDa polypeptide in smooth muscle cell mem-
brane fraction, indicating that G, ,,, is expressed in circu-
lar smooth muscle cells.

Anti-ag/11 Anti-ai1,2

Contraction (%)

w

0 1
Ins(1,4,5)P3  + - + - +

Antibody - 1/100 1/100 1/100 1/100
dilution

20 1 B - Anti-aq/11 l Anti-0i1,2 i

Contraction (%)
o

0

Carbachol 4+ - + + + - +

Antibody - 1/1001/1001/4001/8001/1001/100

dilution
Fig. 3. Effects of antibodies directed against the G-protein G, |, and
G, , a-subunits on Ins(1.4,5)P, and carbachol-induced saponin-per-
meabilized smooth muscle cell contraction. Permeabilized cclls were
pre-incubated for 20 min at 30°C in the absence (control cells) or the
presence of antibodies directed against G, .y, (1:100. 1:400 and 1:300
final dilution) and G,;, » (1:100 final dilution). Then. smooth muscle
cells were incubated for 30 s at 30°C in the presence of Ins(1.4.5)P; (I
uM) (A) or carbachol (0.1 uM) (B). Data, expressed as percentage of
decrease in mean cell length compared to the mean length of control
cells. are means £ S.E.M. of 3 separate experiments. Signiticantly differ-
ent from the effect of carbachol alone at =~ P < 0.01 (Student’s r-test).
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3.2. Identification of the G-protein mediating muscarinic-
induced [*Hlinositol phosphates accumulation

We next investigated the possible involvement of G, ,,
in the muscarinic receptor-mediated phospholipase C stim-
ulation in saponin permeabilized smooth muscle cells, by
using antibodies directed against G;,, and G, a-sub-
units. We previously showed that saponin-treated smooth
muscle cells retained their ability to respond to muscarinic
receptor-linked agonists by an increase in [*Hlinositol
phosphates production (Cuq et al., 1994b). As shown in
Fig. 2. the 0.1 mM carbachol-induced [*Hlinositol phos-
phates accumulation in saponin-permeabilized cells (19.53
+ 3.09% over basal level) was abolished in a concentra-
tion-dependent fashion by anti-G,,,,, antibodies; when
used alone, these antibodies did not affect basal [*Hlin-
ositol phosphates level. In contrast, the anti-G,, , antibod-
ies did not modify the 0.1 mM carbachol-induced [*Hlin-
ositol phosphates accumulation (Fig. 2).

3.3. Identification of the G-protein mediating muscarinic-
induced contraction

Finally, we attempted to identify which G-protein medi-
ated the contractile effect of carbachol in saponin-per-
meabilized smooth muscle cells. by using anti-G,, ,,, and
anti-G;, , antibodies. As indicated in Fig. 3, exogeneous
Ins(1,4,5)P, and carbachol significantly contracted the
saponin-permeabilized smooth muscle cells (13.50 + 2.30
and 14.04 + 2.06%. respectively, decrease in mean cell
length). The anti-G,, ,,, and anti-G,;, , antibodies did not
modify the contraction elicited by Ins(1,4,5)P, (Fig. 3A).
On the other hand, the 0.1 uM carbachol-induced contrac-
tion of saponin-treated smooth muscle cells was abolished
by anti-G,,,,, antibodies (Fig. 3B). However, the antibod-
ies directed against G,,, a-subunits did not affect the
carbachol-induced cell contraction (Fig. 3B).

4. Discussion

We previously reported the existence of a mixed popu-
lation of muscarinic receptors in smooth muscle cells from
the circular layer of the rabbit caecum: muscarinic M,
receptors inhibiting adenylate cyclase via a pertussis
toxin-sensitive G-protein and muscarinic M, receptors me-
diating, via a pertussis toxin-insensitive G-protein,
Ins(l,4,5)P3 accumulation and smooth muscle cell contrac-
tion (Cugq et al., 1994a,b). In this report, we identified the
G-protein-coupling muscarinic receptors to phospholipase
C and contraction in these cells, by using affinity purified
antibodies raised against the C-terminal part of different
G-protein a-subunits. Such antibodies directed against C-
terminal sequences have been demonstrated to interfere
with receptor-G-protein interactions and hence with ago-
nist control of effector functions (Milligan, 1994), so they

can be used as molecular probes to identity G-proteins in
functional experiments.

We first studied the expression of G-proteins in circular
smooth muscle cells. The probing, by anti-G_,, , antibod-
ies. of two protein bands in the 40-41-kDa region indi-
cated the expression of both G;, and G;, a-subunits in
these cells. Moreover, the weak immunoreactivity of the
41-kDa protein suggested that G,, a-subunits were poorly
expressed in this tissue. A similar pattern of G;; and G,
a-subunits expression was previously reported in human
myometrial smooth muscle (Zumbihl et al., 1994). As
already shown using purified muscarinic receptors in re-
constituted systems (Parker et al., 1991), G, and/or G,
could be involved, in the circular smooth muscle from the
rabbit caecum, in the muscarinic M, receptor-induced
pertussis toxin-sensitive adenylate cyclase inhibition.

Using polyclonal anti-G,,,, antibodies, we also de-
tected a 42-kDa polypeptide. indicating that G, |, a-sub-
units were expressed in the rabbit caecal smooth muscle
cells. As previously described (Wilkie et al., 1992), the
amino-acid sequences of «, and «, are about 80%
homologous and the differences are restricted to the N-
terminus of these proteins. Thus, anti-G,,,, antibodies
could not discriminate between «, and a,,. Recently,
Ibarrondo et al. (1995) showed a close association of o,
and «; with actin filaments in WRK, cells and in human
myometrium, suggesting that actin-associated Gy 11 pro-
teins play a role in G-protein-mediated phospholipase C
activation. In our study, we were not able to detect Gag/ni
in the Triton-insoluble cytoskeletal fraction of smooth
muscle cells from the rabbit caeccum (data not shown),
suggesting that G, ,,, is preferentially associated to the
plasma membrane in this tissue.

We next investigated the role of G, ,,, in the mus-
carinic-mediated phospholipase C stimulation. This study
was based on the property of antibodies directed against
C-terminal sequences of G-protein a-subunits to interfere
with agonist regulation of effector functions (Milligan,
1994). However, as antibodies had to enter the cells to
interact with the G-proteins, smooth muscle cells were
permeabilized with saponin prior to muscarinic stimula-
tion. We previously had shown (Cuq et al., 1994b) that
muscarinic agonists are able to increase [*Hlinositol phos-
phates accumulation in saponin-permeabilized smooth
muscle cells. The carbachol-induced [*Hlinositol phos-
phates accumulation in saponin-treated cells was abolished
in a concentration-dependent fashion by anti-G,,, .y, anti-
bodies. The specificity of this inhibition was demonstrated
by using the anti-G,,;, , antibodies which were previously
shown to inhibit substance P- and mastoparan-stimulated
GTPase activity of purified G-proteins from calf brain
(Mousli et al., 1990): these anti-G,, , antibodies did not
affect the carbachol-induced [*Hlinositol phosphates accu-
mulation in saponin-permeabilized smooth muscle cells.
This lack of effect was not due to an inability of these
antibodies to recognize G-proteins because they detected
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G;,, a-subunits in immunoblotting experiments. Taken
together, these data indicate that muscarinic M, receptors
stimulate [*HJinositol phosphates accumulation in rabbit
caecal smooth muscle cells via activation of the pertussis
toxin-insensitive G, ;;-protein. These results were in good
agreement with a previous report where G, was shown to
mediate muscarinic-stimulated PIP, hydrolysis in reconsti-
tuted smooth muscle membranes (Zhou et al., 1994).

It has been reported that the contraction of smooth
muscle cells derived from the circular layer of the intestine
was dependent on the release of intracellular Ca®* by
Ins(1,4,5)P; (Murthy et al., 1991). We also showed that
muscarinic M, receptors activation led to Ins(1,4,5)P,
production in circular smooth muscle cells from the rabbit
caccum (Cug et al., 1994a). As exogeneous Ins(1,4,5)P,
and carbachol significantly contracted the saponin-per-
meabilized smooth muscle cells, it seems likely that an
Ins(1,4,5)P;-induced Ca’* release from internal stores was
involved in the muscarinic-stimulated contraction of circu-
lar smooth muscle cells from the rabbit caecum. Moreover,
this result indicates that saponin-permeabilized cells from
gastrointestinal smooth muscles retain their contractile po-
tentiality, as previously mentioned (Makhlouf, 1987).

Finally, we identified the G-protein involved in the
transduction of the contractile signal of muscarinic recep-
tors in rabbit caecal permeabilized smooth muscle cells.
The carbachol-stimulated contraction of saponin-per-
meabilized smooth muscle cells was abolished by anti-
Gy, 11 antibodies whereas the antibodies raised against
G;, , a-subunits were ineffective. Moreover, both anti-
G,y/11 and anti-G,;,, antibodies did not modify the
Ins(1 ,4,5)P3-induced smooth muscle cell contraction. Taken
together, these data strongly suggest that the inhibition of
the muscarinic-stimulated contraction is due to a specific
interaction of anti-G,,, ,;, antibodies with the correspond-
ing G-protein. This is, to our knowledge, the first demon-
stration of the implication of G,,,, a-subunits in the
transduction of the contractile signal of muscarinic recep-
tors in smooth muscle cells.

In conclusion, the pertussis toxin-insensitive G, ;-
protein is involved in M, subtype muscarinic receptor-
mediated phospholipase C activation in dispersed smooth
muscle cells from the circular layer of the rabbit caecum.
Moreover, this G-protein is involved in the transduction of
the muscarinic contractile signal in these cells.
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