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Summary

Low-density membrane-domain fractions were prepared from S49 lymphoma cells and clone e2ml11 of HEK293 cells
expressing a large number of thyrotropin-releasing hormone receptor (TRH-R) and Gy, 0 by flotation on sucrose density
gradients. The intact cell structure was broken by detergent-extraction, alkaline-treatment or drastic homogenization.
Three types of low-density membranes were resolved by two-dimensional electrophoresis and analyzed for Gyo (S49)
or Gyo/Gy; (e2ml1) content. Four individual immunoblot signals of Gsot protein were identified in S49 lymphoma cells
indicating complete resolution of the long G,oLtser and short GaStser variants of Gyo.. All these were diminished by
prolonged agonist (isoprenaline) stimulation. In e2m11-HEK cells, five different immunoblot signals were detected
indicating post-translational modification of G proteins of G,0/G;00 family. The two major spots corresponding to
exogenously (over)expressed G0 and endogenous Gqoo were reduced; the minor spots diminished by hormonal
stimulation. Parallel analysis by silver staining of the total protein content indicated that no major changes in protein
composition occurred under these conditions. Our data thus indicate that agonist-stimulation of target cells results in
down-regulation of all different members of G, and G,/G, families. This agonist-specific effect may be demonstrated in
crude membrane as well as domain/raft preparations and it is not accompanied by changes in overall protein
composition.

Key words
G-Proteins ® Two-dimensional electrophoresis ® Desensitization ® Membrane domains e Rafts

Introduction o subunit defines each G-protein (Rodbell 1980, Gilman
1987, Kaziro et al. 1991, Simon et al. 1991). The

GTP-binding regulatory proteins (G-proteins) stimulatory G-protein (G;) transduces signals from
constitute a family of proteins that convey signal stimulatory hormone receptors, among which the
transmission from hormone- or neurotransmitter-  [P-adrenergic or glucagon receptor are of the highest
activated receptors to a various effector systems. They  physiological importance, to all types of mammalian
consist of three subunits o, P and vy, but only the adenylyl cyclases (Stryer and Bourne 1986, Tang and
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Gilman1992). The G,o was
membrane fractions, hepatic microsomes and (canine)

identified in plasma-

sarcoplasmic reticulum (Haga et al. 1977, Codina et al.
1988). The G0 was also found in soluble cytosol fraction
(supernatant 250 000 xg) and redistributed between
membranes and prolonged agonist
stimulation (Ransnas et al. 1989). Because of alternative
splicing of the precursor mRNA, four distinct isoforms of
o subunit of Gyor exist: long GyoLtSer and short
G,0.StSer with apparent molecular masses of 45 000 Da
(Gs08) and 52 000 Da (G,oL) as calculated from SDS-
PAGE (Kozasa et al. 1988, Robishaw et al. 1986).
To study the B-adrenergic receptor-G,ci-adenylyl cyclase

cytosol after

pathway, we used the S49 lymphoma cells as a widely
used model.

The Gy, 0 protein falls into the G¢/G,, family that
activates phosphoinositidase C (Aragay et al. 1992). We
have produced a clonal cell line e2m11, which is derived
from human embryonic kidney cells HEK293 that stably
express a high amount of rat thyrotropin-releasing
hormone (TRH) receptor and murine G0 protein
(Svoboda et al. 1996). Using a combination of confocal
immunofluorescence  microscopy and  subcellular
fractionation followed by immunoblots we found out that
short-term agonist treatment of cells results in transfer of
a significant portion of Gy o0 protein from plasma
membranes to light-vesicular and cytosolic fractions, but
long-term agonist treatment of cells results in an overall
decrease of Gj;o protein content. This proceeds on a
much slower time scale than internalization of the
corresponding receptor (Drmota et al. 1998, 1999,
Pesanova et al. 1999). The stimulation of S49 lymphoma
cells by isoprenaline or mastocytoma cells by iloprost
also resulted in a transfer of a significant portion of Gyo
from membrane to cytosol (Kvapil et al. 1994, Ransnas et
al. 1989).

In this work we have studied the G o-mediated
cascade initiated by B-adrenergic receptor and compared
it with the Gg/G;;-mediated cascade stimulated via
TRHR-1. G-protein levels have been examined in distinct
regions of the cell membranes — membrane domains or
low density membrane fractions isolated by the flotation
in sucrose density gradient (PeSanovd et al. 1999,
Boufova et al. 2003, Song et al. 1996a,b) after the
detergent extraction, alkaline treatment and drastic
So-called
"membrane domains" or "lipid rafts" are part of the

homogenization of the harvested cells.

plasma membrane of size of about 100 nm, which are
resistant to the treatment of non-ionic detergent such as
Triton X-100 at low temperatures. They are enriched in
cholesterol, sphingolipids

and GPIl-proteins mainly

engaged in the signal transduction (Shenoy-Scaria et al.
1993, Solomon et al. 1996, Cinek and Hoftejsi. 1992,
Cerny et al. 1996). However, membrane domains can
also be prepared by detergent-free methods. Our second
aim was to investigate the effect of long-term agonist
treatment on the protein composition/reorganization of
We demonstrated that this
process is highly specific as the agonist treatment was not

the membrane domains.

accompanied by non-specific reorganization of

membrane domains.
Methods

Tissue culture reagents and media were supplied
by Gibco BRL (Renfrewshire, UK) or Sevac (Prague,
Czech Republic). All other chemicals and drugs,
including geneticin and hygromycin, were purchased
from Sigma (St. Louis, MO, USA) and were of highest
purity available. G,o-oriented polyclonal
G-5040 was also from Sigma. Complete protease
inhibitor cocktail was from Roche
Mannheim, Germany (1697498).

antiserum

Diagnostic,

Cell cultures

Human embryonic kidney cells (clone e2ml1)
that stably express high amounts of TRH-R and Gya,
were cultivated in Dulbecco’s modified Eagle’s medium
supplemented with 10 % (v/v) heat-inactivated newborn
calf serum, geneticin (800 pg/ml) and hygromycin B
(200 pug/ml) at 37 °C under 5 % CO, atmosphere. The
"treated" cells were incubated at 37 °C with 10° M TRH
for 16 h. S49 lymphoma cells were cultivated in
Dulbecco’s modified Eagle’s medium supplemented with
10 % (v/v) heat-inactivated horse serum at 37 °C under
5 % CO, atmosphere. The "treated" cells were incubated
at 37 °C with 10° M (-)-isoproterenol (isoprenaline) for
16 h to which superoxide dismutase and catalase (both
10 ug/ml) were added, which blocked the degradation of
(-)-isoproterenol and maintained the cell viability.

Isolation of crude membrane fraction

Cells were harvested from 6 x 80 cm’ flasks
(e2m11) or 150 ml culture medium (S49, 0.8-1.2 x 10°
cells/ml) by centrifugation for 10 min at 1800 rpm,
homogenized in 250 mM sucrose, 50 mM Tris-HCI, pH
74, 3 mM MgCl,, 1 mM EDTA (STE medium)
containing freshly added 1 mM PMSF and complete
protease inhibitors cocktail (1 tablet per 50 ml) by using
tight teflon-glass homogenizer (7 min at 1700 rpm;
Brown, Germany) and centrifuged at low-speed for 5 min
at 1000 rpm. The crude membrane preparation was
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sedimented from arising supernatant (post-nuclear
supernatant) by centrifugation for 2 h at 250 000 x g. The
resulting pellet was re-homogenized mildly by hand in
STE medium (10-15 mg protein per ml), snap frozen in
liquid nitrogen and stored at —80 °C until use. The
250 000 xg supernatant represented the soluble, cytosol

cell fraction.

Isolation of membrane domains

e2ml1-HEK cells were harvested from 15 flasks
(15 x 80 cm®); S49 cells were harvested at a concen-
tration of 0.8-1.2 x 10° cells/ml. Cells were collected by
centrifugation at 1800 rpm for 10 min. The cellular pellet
was used as a starting material for the following methods
of membrane domains isolation.

A. Detergent extraction procedure: Detergent-
insensitive domains (DIMs) were prepared as follows: the
cellular pellet was resuspended up to 2 ml of 1 % v/v
Triton T-100, 20 mM Tris, 3 mM MgCl,, 1 mM EDTA,
150 mM NaCl (pH 7.5) and 1 mM phenylmethylsulfonyl
fluoride and was left 45 min on ice (0 °C). The resulting
cell lysate (2 ml) was subjected to flotation gradient
centrifugation. It was mixed with ice-cold 80 % (w/v)
sucrose, transferred into a Beckman SW41 rotor
centrifuge tube and overlaid with 35, 30, 25, 20, 15, 10
(1 ml each) and 5 % (w/v) sucrose (1.5 ml). The gradients
were centrifuged at 39 000 rpm at 4 °C for 24 h. Sucrose
density gradient fractions were collected manually from
the meniscus by 0.5 ml (the first fraction) and 1 ml (the
remaining fractions). Fractions 3 to 6 from sucrose
gradient were mixed and precipitated with 6 % TCA w/v
(final concentration) on ice for 1 h. The mixture was
centrifuged at 10 000 rpm for 10 min at 4 °C. The pellet
was washed with ethanol (96 %) and centrifuged again.
The precipitate was stored at —20 °C.

B. Alkaline-treatment procedure: Alkaline-
treated domains were prepared as follows: the cellular
pellet was resuspended up to 1 ml of 20 mM Tris, 3 mM
MgCl,, | mM EDTA, 150 mM NaCl (pH 7.5) and | mM
phenylmethylsulfonyl fluoride, then mixed with 1 ml of
1 M Na,COs (pH 11) and sonicated 3 times for 10 s on
ice (0 °C) at low energy output. The resulting cell lysate
was subjected to gradient ultracentrifugation and TCA
precipitation as described in A.

C. Drastic homogenization procedure: Low-
density membrane fragments were prepared as follows:
the cellular pellet was resuspended up to 2 ml of 20 mM
Tris, 3 mM MgCl,, 1 mM EDTA, 150 mM NacCl (pH 7.5)
and 1 mM
homogenized in the

phenylmethylsulfonyl fluoride and
Elvehjm-Potter

homogenizer for 10 min on ice (0 °C) at 1800 rpm. The

glass-teflon

resulting cell lysate was subjected to gradient
ultracentrifugation and TCA precipitation as described

in A

Isoelectric focusing (IEF) and two-dimensional (2D)
electrophoresis

IEF on immobilized pH gradients (pH 4-9) was
used in this study. IPG strips were prepared according to
the manufacturer protocol (Pharmacia) and stored at
—20 °C. IEF was performed on a Multiphore II system
(Amersham Pharmacia Biotech). Sample precipitates
were resolved in 7 M urea, 2 M thiourea, 4 % CHAPS
w/v, 1 % (v/v) Pharmalyte 3-10 (Amersham Pharmacia
Biotech), 1 % (w/v) DTT and trace of bromphenol blue
for 1 h at room temperature. An aliquot (200 pl
containing 350 pg of protein) of the solution was
transferred into Immobiline DryStrip Reswelling Tray
(Amersham Pharmacia Biotech). A pre-cast IPG dry strip
was placed into the mixture gel-side down. After
rehydration for 12 h at room temperature, IEF was
performed with the following power supply settings:
150V for 1 Vh, 150 V for 750 Vh, 500 V for 500 Vh,
3500 V for 10 kVh, 3500 V for 32 kVh. The
electrofocused strips were stored at —20 °C before the
second dimension.

DSPAGE

Sodium dodecylsulfate polyacrylamide gel
electrophoresis (SDS-PAGE) was used in the second-
dimensional separation. Before the SDS-PAGE, the strips
were equilibrated in 2 % (w/v) SDS, 6 M urea, 100 mM
EDTA, 0.01 % (w/v) bromphenol blue, 50 mM Tris HCI
(pH 6.8), 30 % (v/v) glycerol and 1 % (w/v) DTT for
15 min. Then the strips were equilibrated in the
(W/v)
iodacetamide instead of 1 % DTT. Second-dimensional

equilibration solution that contains 2.5 %
separation was performed with Hoefer SE 600 unit (1 x
180 x 160 mm; Amersham Pharmacia Biotech) on 10 %
SDS polyacrylamide gels with 10 mA for 30 min and

80 mA for 3 h.

Slver staining

Silver staining was performed mainly as
described by Blum et al. (1987). Briefly, the gels were
fixed in 40 % ethanol/10 % acetic acid overnight and then
washed twice by 30 % ethanol for 20 min and once by
water for 20 min. The gels were sensitized with 0.02 %
sodium thiosulfate for 1 min and than washed by a quick
water rinse (3 x 20 s). The gels were submerged in 0.2 %
silver nitrate/0.02 % formaldehyde (37 %) for 20 min,
washed with water (3 x 20 s) and then developed in 3 %
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sodium carbonate/0.05 % formaldehyde (37 %)/0.0005 %
sodium thiosulfate until the desired intensity of spots
was attained. Then they were washed with water (20 s).
The staining was stopped by 0.5 % glycine solution
(5 min). The gels were then incubated in 3 % glycerol/20
% methanol, covered with cellophane sheet and dried.

Image analysis

The silver-stained 2D gels were scanned and the
spot detection and the comparison of the gels were
performed with PDQuest software (Bio-Rad, version
7.0.0).

G-protein oriented antisera

G,0/Gy,0-protein oriented antibody was rabbit
polyclonal antipeptide serum raised in rabbits obtained
from VELAZ (Prague). Immunization was performed
with a glutaraldehyde conjugate of keyhole limpet
hemocyanin and synthetic peptide QLNLKEYNLV
representing the C-terminal decapeptide, which is
conserved between Gyo. and Gyo. This antiserum
identifies both polypeptides equally. G0 proteins were
detected by commercially available antiserum G-5040
(Sigma), which is also oriented against the C-terminus
decapeptide of these proteins.

Immunoblotting

After the second dimension, proteins were
transferred to nitrocellulose membrane. The membrane
was blocked for 1 h in 5 % fat-free milk in PBS-T buffer
(PBS containing 0.05 % v/v Tween 20). Then the
membrane was incubated for 2 h at room temperature in
an appropriate primary antibody in 1 % fat-free milk in
PBS-T buffer. After the primary antibody was removed,
the blot was washed 3 times for 10 min in PBS-T buffer.
Subsequently, the membrane was incubated for 1 h at
room temperature in appropriate secondary antibody in
1 % fat-free milk PBS-T buffer. After the removing of
secondary antibody the membrane was extensively
washed 3 times 10 min in PBS-T buffer and the blot was
visualized by ECL (Amersham Pharmacia, UK).

Results

Resolution of G4/G;; protein family by two-dimensional
electrophoresis

Subcellular membrane fractions of e2mll-
HEK?293 cells expressing TRH-receptor and G0 protein
were isolated by flotation on sucrose density gradients
designed essentially in the same way as in our previous
studies (Svoboda et al. 1992, Kvapil et al. 1994, Svoboda

et al. 1996). There was no major difference between
flotation and sedimentation modes of density gradient
centrifugation — the bulk of plasma membranes was
localized in 35/40 % sucrose density area (data not
shown). Cells were grown in 30 x 75 cm’ flasks to the
same degree of confluence, 60-80 %. The cells in
15 flasks were then treated with 10°M TRH for 16 h.
The control and hormone-treated cells were harvested by
low-speed centrifugation and used as a starting material
for fractionation on 5/15/20/25/30/35/40 type of sucrose
density gradient as described in Methods. Gradient
fractions were collected from the top to bottom of the
tube after the centrifugation at 39 000 rpm for 24 h in a
Beckman SW 41 rotor. The protein concentration in each
fraction was determined by method of Lowry et al.
(1951). Detergent-insensitive membrane domains (DIMs)
were localized in 15/20 % sucrose density area as we
have shown in our previous work when using panel of
markers (PeSanova et al. 1999). The
fragments (after homogenization) and
alkaline-treated, detergent-free preparations of membrane

low-density
membrane

domains were collected from the same area of density
gradient — 15/20 % sucrose.

Samples of crude membranes and membrane
domain preparations (density gradient fractions 3-6) were
precipitated with 24 % TCA and resolved by 2D
electrophoresis. In the first dimension, the isoelectric
focusing was carried out on immobilized pH gradient 4-9.
To increase the resolution and focus on different isoforms
of G-proteins, we used immobilized pH gradient with the
range from 5 to 7. SDS-PAGE was used in the second-
dimension. The total protein content was visualized by
MALDI-TOF compatible silver staining, as described by
Blum et al. (1987). The G-protein content was analyzed
by immunoblotting of these samples following 2D
When using 4-9
gradient, we could distinguish the two major spots

electrophoresis. immobilized pH
corresponding to the exogenously expressed Gj;o and
endogenous Gqo. When using 5-7 pH gradient and 350
pg of crude membrane protein, we could further resolve
the three minor spots, probably corresponding to post-
translationally modified Gqou or Gy, (Fig. 1A). The two
major G-proteins from the Go0/Gj,00 family could be
clearly distinguished not only in a sample of crude
membranes but also in samples of membrane domains, in
both “classical” detergent-insensitive domains (Fig. 1B)
prepared by extraction with Triton X-100 and in
membrane domains prepared by detergent-free methods,
alkaline treatment (Figs. 1C) or drastic homogenization
(Fig. 1D). The minor spots were not detected in “domain
preparations”, apparently due to very small amount of
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protein recovered in low-density fractions (no more than
50 ug protein could have been applied for resolution in
the first dimension). The isoelectric points of the major

A

forms of Gq0/G, 00 were estimated from the isoelectric
focusing data to be at pH 5.7 and 5.9.
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Fig. 1. 2D electrophoretic resolution of G40/Gy;0. proteins in HEK293 cell. The cells were stimulated by 10°M TRH for 16 h or incubated
for the same time without any additions (control). Crude membranes (A), detergent-insensitive domains (B), alkaline-treated domains
(C) or low-density membrane fragments (D) were isolated from HEK293 cells expressing large number of TRH receptors and Gqo/G110t
proteins (clone e2m11) as described in Methods. 350 pg (crude membranes), 50 ug (DIMs and alkaline-treated domains) or 150 ug
(low-density membrane fragments) of protein were applied for the resolution in the first dimension; the immunoblot signals were
developed by antiserum CQ oriented against the C-terminus decapeptide of Gq0/G1:00 (Upper panels). Protein composition was analysed
by MALDI-TOF compatible silver staining (lower panels). 1,2,3 - minor spots, 4 - G0, 5 - G40

The resolution of G proteins by 2D electrophoresis

The S49 (wild  type)
endogenously expressing [B,-adrenergic receptor and G,0.
protein were grown in total 1000 ml of media. The cells
in 500 ml of media were then treated with 10° M

lymphoma  cells

16 h. The control
(isoprenaline)-treated

isoprenaline for and agonist

cells  were  harvested at
concentration of 0.8-1.2 x 10° cells/ml by low-speed
centrifugation and were used as a starting material for

isolation of crude membranes and membrane-domain
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preparations. The same discontinuous sucrose gradient
was also used to isolate detergent-insensitive micro-
domains and detergent-free domains from ells subjected
to alkaline treatment or drastic homogenization. The
crude membranes (Fig. 2A) and membrane domain
preparations (Figs. 2B-C) from S49 cells were used as a
starting material The
isoelectric focusing was carried out on immobilized pH

for the 2D electrophoresis.

gradient strips with the pH range from 4 to 9. It was not
necessary to use another pH gradient for the better
resolution e2ml1 The

in comparison with cells.

A

resolution was sufficient to identify all variants of G0t
proteins that were found to be expressed in S 49 cells.
The total protein content was visualized by MALDI-TOF
compatible silver staining, as described by Blum et al.
(1987). The 2D gel analysis by immunoblotting gave a
consistent pattern with four spots of G, proteins, as we
have separated serine+ and serine— variants of Gyo L and
G,0S. The isoelectric points of GyaL were more acid than
those of G,0S and were estimated from the isoelectric
focusing to 5.3 and 5.4 for the G,oL variants and 5.75
and 5.85 for the G, S variants.
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Fig. 2. 2D electrophoretic resolution of Gso. proteins in S49 lymphoma cells. Crude membranes (A), detergent-insensitive domains (B),
alkaline-treated domains (C) or low-density membrane fragments (D) were isolated from control or isoprenaline (10° M, 16 h)-
stimulated S49 lymphoma cells as described in Methods. 350 pg (crude membranes), 280 ug (DIMs and alkaline-treated domains) or
350 ug (low-density membrane fragments) of protein was applied for the resolution in the first dimension; the immunoblot signals were
developed with commercially available antiserum prepared against C-terminus decapeptide of Gso. (G-5040, Sigma)(upper panels).
Protein composition was analyzed by silver staining (lower panels). 1,2 - long variants of Gso. (Gsol); 3,4 - short variants of Gsa. (Gsa.S).
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Effect of long-term agonist treatment on the membrane
domains composition

We have previously reported that agonist
treatment results in the transfer of a significant portion of
Gy 0 protein from plasma membranes to light-vesicular
and cytosolic fraction or the long-term (> 4 h) agonist
treatment of cells results in an overall decrease of G0
protein content (Svoboda et al. 1996). The similar result
was observed for G, protein in S49 cell line (Svoboda et
al. 1992, Kvapil et al. 1994). All these changes were
specifically restricted (specific) to the cognate G-
protein(s); the levels of other, non-stimulated G-proteins
were unchanged.

We addressed whether 16-h agonist treatment of
the cells is not accompanied by changes of protein
composition/reorganization of membrane domains.
Therefore we have treated the e2ml1 cells with 10° M
TRH and the S49 cells with 10° M isoprenaline for 16 h.
The membrane domains were isolated from control and
treated cells of both cell lines, using detergent extraction,
alkaline treatment and drastic homogenization procedure.
The proteins of membrane domains were resolved by 2D
electrophoresis, followed by silver staining of total
proteins and immunoblotting to focus on fate of G-
proteins. The results indicate a sharp decrease in the
content of G¢/G;; proteins not only in crude membranes
and membrane domains but also in all the variants of G0t
proteins (Figs 1 and 2, upper panels). The 2D maps of
total protein composition in membrane domains indicate
that the long-term agonist treatment is highly specific and
it does not change the composition of membrane
domains, both detergent-resistant and detergent-free (Figs
1 and 2, lower panels). Using PDQuest software, we did
not find any distinct changes in about 170 major protein
spots on the 2D map, when compared control and treated
cells.

Discussion

Desensitization of hormone action is one of the
autoregulatory mechanisms that protect the cell from
pathological effects which may be caused by permanent
activation of some signal transduction pathway. As the
signal is transmitted through the highly organized parts of
the plasma membrane called “membrane microdomains”
or “lipid rafts”, much effort has been done to study the
effect of hormones and neurotransmitters (generally
agonists) on the membrane domains composition in
recent years. Many of these effects have been studied

using immunoblotting techniques, suggesting that the G-
proteins and G-proteins coupled receptors (GPCR) are
moving in and out of the membrane domains dependent
on the agonist stimulation via appropriate receptor
(Lasley et al. 2000, Rybin et al. 2000, Dessy et al. 2000).
It was observed that the stimulation of S49 cells by
isoprenaline (agonist) leads to a transfer of significant
portion of G0 protein from membrane to cytosol (Kvapil
et al. 1994, Ransnas et al. 1989). The study of TRH
action via TRH receptor revealed that short-term agonist
treatment cause a transfer of significant portion of Gy
protein to light-vesicular and cytosolic fraction, whereas
the long-term (4 h) agonist treatment is accompanied by
overall drop of level of Gj;o protein. The internalization
of TRH receptor runs within minutes, but several hours of
agonist stimulation are required for the Guo/Gj 0
internalization (Drmota et al. 1998, PeSanova et al.
1999). We separated all G-proteins from G¢/G;; and Gg
family. In the first case we could identify five G-proteins
with two major ones with pl 5.7 and 5.9 corresponding to
Gq and Gy;. The two-dimensional electrophoresis of S49
domains gave the consistent pattern of Go.. Longer
variants of G,0t have a more acidic pl that is in a perfect
accordance with the fact that the residues encoded by the
45 bp of exon 3 include four acidic and only one basic
amino acid. Our interest in determining all variants of
G,o. stemmed from a possibility that there might be a
different efficiency in coupling G-protein to adenylyl
cyclase and that the ser+ variants may be phosphorylated.
However, the phosphorylation was never described in
vivo (Bray et al. 1988). We found out that long-term
agonist treatment for 16 h caused a depletion of all
variants of G-proteins from membrane domains, but it did
not influence the protein composition of the membrane
domains. This phenomenon was demonstrated in two
cell lines of widely different origin and physiological
specialization — in epithelial embryonic kidney cells and
in human lymphoma cells. In epithelial cells, the
membrane domains are thought to be involved in sorting
out of apical and basolateral proteins (Brown et al. 1992,
Fiedler et al. 1993). In lymphocytes, the membrane
domains are closely linked with the Src kinases
signalization pathway (Hsi et al.1989, Robinson and
Hederer 1994). Membrane domains were isolated using
different
extraction with 1 % Triton X-100 at low temperature and

procedures, involving classical detergent
detergent-free methods such as alkaline treatment and
drastic homogenization procedure with similar results.

We confirmed that membrane domains are genuine parts
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of plasma membrane and are not an artefact of the
detergent isolation method, as they can by isolated
regardless of the method used.

Abbreviations
DIMs/DRMs,
membrane domains; DTT, dithiothreitol; G-proteins,

detergent-insensitive/detergent-resistant

heterotrimeric  guanine nucleotide-binding regulatory
proteins; G40/Gy 0, G-proteins stimulating phosholipase
C in pertussis-toxin independent manner; G0, G-protein
stimulating adenylyl cyclase activity; GPCR, G-protein-

glycosyl-
HEK cells,
human embryonic kidney cells; IEF, isoelectric focusing;
IPG, MALDI-TOF, matrix

coupled receptor; GPI proteins,

phosphatidylinositol-anchored proteins;

isoelectric pH gradient;

assisted laser desorption ionization — time of flight; SDS-
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thyrotropin-releasing hormone; TRH,
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