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Abstract-This study seeks to investigate the functional state of sequestered P-adrenoceptors in A431 
cells which have undergone homologous desensitization. Incubation of cells with isoprenaline under 
desensitizing conditions caused a reduction (a) in the number of cell surface B-receptors as measured 
by ‘H-CGP 12.177 binding. and (b) in the extent of agonist-stimulatable adenylate cyclase activity in 
membranes prepared from desensitized cells. We infer that those receptors have been sequestered to 
an internal membrane site since they were detectable by the lipophilic l&and “‘I-CYP but not by the 
more hydrophilic ‘H-CGP 12,177. We confirmed that sequestration had occurred by fractionation on 
non-linear sucrose density gradients of membranes prepared from desensitized cells. The lighter density 
membrane fraction contained up to 50 % of the total receptor pool after desensitization, but only 5-7s’ 
of membtiane (fluoride-stimulatable) adenylate cyclase. Fusion of desensitized cells in the presence of 
polyethylene @ycol caused a reassociation of sequestered P-receptors with their biochemical effector 
Gs since agomst-dependent adenylate cyclase stimulation was restored to the levels measurable after 
fusion of non-desensitized cells. We conclude that sequestered /I-receptors in desensitized A331 cells 
are fully functional. 

Homologous desensitization of the P-adrenergic 
receptor-adenylate cyclase system is thought to 
involve sequestration of cell surface receptors into a 
membrane compartment in which the receptor has 
no contact with its biochemical effector Gst which 
functions normally [ 1,2]. While there has been some 
controversy in the past as to whether receptor-Gs 
uncoupling precedes sequestration [3,4], the balance 
of evidence now favours a parallel time-course for 
the two processes in a number of cell systems [5,6]. 
Using the hydrophilic ligand 3H-CGP 12,177 the 
disappearance of cell surface /?-receptors in WEH17 
lymphoma and C6 glioma cells has been shown to 
occur with half times of the order of 2min and to 
parallel the decrease in hormone-stimulated adeny- 
late cyclase activity [7-91. 

A major limitation in the interpretation of these 
data and the establishment of a distinction between 
uncoupled and sequestered states of the receptor has 
been the technical difficulty in assessing receptor 
sequestration. In this study we investigate the 
relationship between Preceptor sequestration and 
desensitization in A431 cells, following fractionation 
of membranes prepared from untreated and desen- 
sitized cells on non-linear sucrose density gradients. 
‘We demonstrate that the functional activity of desen- 
sitized receptor is fully restored after fusion 
together of desensitized cells with polyethylene gly- 
col (PEG). 

’ To whom reprint requests and correspondence should 
be addressed. 

t Abbreviations used: Gs, stimulatory guanine nucleo- 
tide binding protein; Con A, concanavalin A; CYP, cyan- 
opindolol; PEG. polyethylene glycol. 

MATERIALS AND METHODS 

Materials. 3H-CGP 12,177 and 1251-cyanopindolol 
(1251-CYP) were obtained from Amersham 
Buchler (y-32 P-ATP and 1251-pindolol were from 
New England Nuclear (Boston MA). ICI 118,551 
was a gift from ICI. All other chemicals were of the 
highest purity commercially available. A431 cells (E 
III subclone) were a gift from the Department of 
Virology and Immunology, University of Wurzburg 
Medical School, F.R.G. 

Cell culture. A431 cells were grown in RPMI-1640 
medium (Biochrome) supplemented with 5% fetal 
calf serum (Boehringer. Mannheim) and NaHC03 
was added to a final concentration of 23.8 mM. 
Routinely cells were seeded at a density of 
6 x 10h cells/flask (650 ml/175 cm3) or 145,000 cells 
per petri dish. Trypsin (0.25%) was used to detach 
cells during subculture. Cells were grown for l-2 
days in serum-containing medium which was then 
replaced by serum-free medium and the cells allowed 
to grow for 1 more day before use. Cultures were 
regularly screened for mycoplasm infections using 
the fluorescent DNA stain bisbenzimidazole 
(Hoechst). 

Desensitizution and preparation of membranes. 
Monolayer cultures of A431 cells were desensitized 
by incubation in phosphate buffered saline (PBS) 
containing 10 PM I-isoprenaline and 0.1 mM 
ascorbic acid at 37” for 30 min. The incubation was 
ended by removal of the medium and the cell layers 
were washed 4 times with PBS at 37”. Ice-cold PBS 
was then added and cells were detached using a 
rubber policeman. Cells were collected by cen- 
trifugation at 50O~, resuspended in buffer A 
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(150 mhl NxC‘l. 20 mM IIEPES. 5 mM MgCI,. 1 mM 

ED.1 A. pll 7.S) and disrupted by nitrogen cavitation 
it4tnf ;I Parr cc’11 disruption bomb (SOOpsi N, for 
20 min). The I\\atc‘ \*a\ centrifuged at 6OOq for 
IO miti ;ind the-t-c\ulting 4itpernatant recentriktged 

at 30.000,y tot- 30 min. Membranes were washed in 
00: Ill buffer (YO mM NaCI. IO mM Tris+I1Cl. 
pf I 7.1) and \u\l)cnded in the appropriate asay 

huftet-c,t-~tclr-~~l in liquid nitrogen in buffer B (IO tnM 
Tt-iz+I [(‘I. I mbl Mg<‘l>. ImM EDTA. IO’i 
glycerol. pl I 7.4) 

fjir1rli17g of ‘I 1-C ‘(;I’ 17.177 IO intrrcc c~ellr. Mono- 

layer culture\ of ccII\ \\cre washed 3 times with PBS 

at .37’ and all 5ub~eqitcnt procedures were carried 

out at -I”. Sample\ were incubated for 12 hr in PBS 
containing itict-e;ising concentrations of 3H-C(iP 

17.177 (0.05--Ill nkl). Non-specific binding for this 
and all other experiments was determined in the 

pre\cncc of I IlkI I -propranolol. Incubations were 
rnded by a\pir;ttion of the supcrnatant. the cells 
were \va\hed 4 times with cold PBS and removed 

from the dish ~!iith 0.2 M NaOII. Sample radio- 
;rcti\,ity u’;t\ mcaxtrcd in ;I total volume of 3tiil 
NaOf 1 to L\ hich wax ddcd 20 ml scintillant. Cell 
number pet- di\h \vas determined either using a 

hemocy~omctct (in which case cells were removed 
from the cii5h tt\in g PBS containing ? mM EDTA) 
ot- bv the Pcter\cjn method of protem determination 

[ lO]‘and usin? the ~tanciard of 71 /~g protein being 
quivalcnt to IO cull\. 

Bifrdi7r,g o/“I 1-c (;I’ 12.177 (0 r~c,r~hvctrrr~.s. Samples 
cotit~iitiitig lO(l~ IS0 ,“f protein were incubated for 
45 min at 37’. 111 ;I titial volume of 3 ml. in buffer 

<‘ (IS0 mkl N;t(‘I. IO tnM HEPES. IOmM MgCI,. 
I mM ED I‘A. pl 17.4). with increasing concen- 
trations of ligand (;I\ above). Sample5 were 

then paaed o\c’r Whatman GF/C filters and the 
tilter\ wc’rc’ \\;~\heci 4 times with 4 ml ice-cold YO: IO 

buffet- bcforc ;~cldition of IO ml scirttillant and 

counting. 

Hir7rli,t,q o/ “‘I-(‘YP 10 ~ier&~~rtrs. Samples con- 
taining 2- IO !q prokin we’re incubated for 60 min at 
37’ 111 ;I final \c~lumc of (100~~1 or I ml. in buffer c’. 

\vith ligand (3~250 pM). After filtration on GF/C 
filters as dekbetl for ‘I I-C‘GP 12.177, rndioactiv’ity 
wiib tiic;~wt-cd 13~ ~lmitiia counting. 

Oisj~l~7c~c~ttrc~tfI c,Lpc,uinlrur.s. Incubations (500 ,~tl) 
contained 3 ill phi ‘~51-pintlolol. 5-15 ,~lg merti- 
brane lxotcin and increasing concentrations of iso- 
pt-enalinc ( I n&IO0 ~rhl) in buffer c‘. After 
incubation at .;7 for 60 min. samples were treated 

;I\ dc\cribccl lor “‘I-C‘YP bindine to membranes. 
.4clort~~lrrl~~ c ~,cYtrw trcrivit\ i,7L w7w7brut7cs. The 

ntethcxi of Salom~~n (‘f o/. [ I I] W:IS used. Routinely 
skimplcs ( IS0 yl) contained 70-X pg protein. 0.5 mM 
ATT’. 1~ 7 !!<‘I (i-” PATI’. 0.4 mg/ml theophylline. 
0.3 tiig,tiil c‘rc‘alttiitit’ l,ho4l’ti~)l\inase. 3 mg/ml cre- 
atinine pho\pha~c ;111d 3 mM MgCI? in TME buffer 
(50 mhl Tt-is-1 l(.‘l. 7 mM MgC‘I:, I mM EDTA). 
Stimulated ;IC‘~I\ it\ \v;~\ determined in the presence 
of I-i\oprcn;lline ( IO E(M) with or without guanyl 
nucleotide\ ( IfI JJM) or wtth NaF ( IO mM) or for- 
akolin ((I. I nihl). iZ\‘rav4 were ended after 20 min at 
37”. bv additic)n of 2Otj yl stopping solution (IO mM 
Tri\+l-1C.l. 2’; SDS, 2 mg,itnl ATP and 0.35 mg/ml 
cAMP pl 1 7..i ). i\t’tet- chromatography of cAMP. 

:2”1Ct~71?1.(il7~’ /i.trc~lio,ltrfiorI 0,) \11(‘1’0\,’ (/<.ll\/f\, 

~~f1dic~~t.s. Samples wcrc prcpat-cd tot- \uc‘rox dc.n\~t! 

gradient centrifugation b! tncubattng cell\ pr-tot- to 
lysis \vith 0.3 mg.‘ml (‘on i’! for .%I min OII ice‘. f-ol- 
lowing Iy\is the sample5 wet-c cetltrifugCd ;tt iO0 q 

for 5 min to renicne itnl!sccl cell\ and the supt’rn;itant 
(l(L-30 nig protein) was I;i!et-clil 17ntcl ;I I~OI~-III~C;~I 
aicrosc gradient (5 -50’ I \IIc‘t-~l~c. \\ 1,. Lx~lltallllll~ 

an intermediate platc‘au ;I( 31 ‘I IO tntpro\c \~‘p- 

aration in this region). Suct~o4c sc)lttrton\ \\crc pt-c- 

pared in IO mhl IlEPliS. I nihl l:l)‘l‘;\. pII S. 
Gradients were cctitt-ifttgccl iit I00.000 ,q lor OtI mtt~ 

using ;I Beckman SW-27 rorot After tremoval 01 ;I 

volume corresponding to that c\t the appliccl \ampIc. 

I ml fraction4 wc‘rc collected tt-cnii (tic top 01 the 
gradient by pumping ;I xolutton ot h(l’r \tIc‘ro\c’ 
(I .5 niljmin) through the bottom ()I the <,cntt-ltugc 

tube. Receptor binding ant1 l~itc)rid~-stitiitil~it~~i 
adenylate cyclasc acti\itie\ in t’raction\ L\CI-C‘ tlctc‘~-- 
mined ;I\ described abo\c and ~uc‘t-ow c‘c)rlcentr;~t~c~n~ 
were tnrasured i15itig ;I refractotiictcr (7c1\\). 

E‘rrsiorr C.\.I”,rir77c’77l.\. /\-lil ccl15 \vcrc lu\cd 10 c;~cJt 

other csscntiall\ ;I\ dc<ct-ibed b\ Slra\\cr and I.ct- 

kowitz [ 121 except that ;t\olc‘cTttt~u.;~\ \ub\titutcd 101 
phosph~ltidqlcht~linc. lit-iell! ~~;~h~l ~,c‘ll pcllc>r\ 

were suspended 111 ;I final \~~~lttt~~c‘ tit ~~Otl {tl utth 
ice-cold fusion bittlcr (I?0 mll %:I( I. T 1~121 li(‘l. 

4.S tnM MgC‘I,. 10 mhl .I 1’14 I I(‘I. i m\l ,\‘I I’. i mhl 

glucose. pl i 7.1) al 30 :2 lipid niikturc 1 ill ~tl) cow 
taininp I(1 mC/tiil ;ts~~lcctitt. Cl.5 niq,nil I\v~lccithin 

(type VI frotiY\o!beati) ;iiid 211 ~tl 07 I \I [Ll,$‘l . . w;~\ 
then added and the mtstut-e \\‘:I\ ~ncr~l~;~tcd OII ICC tot 
5 min. A 5O”i (w;\\ ) PE(i solution (500 !{I) ttl FUWII~ 
buffer (or for control incubation\ tu\lc,n buffet 

alone) w;i\ added to the ccl1 \LI~~CII~I~II ;~ttc’t- txuh 
had been equilibr;ttccl at .30 tot- I min. Zftct furthcl 
incubation for 00 5cc‘. the tuGon tiitstirtc w;~\ \c’t-1;111\ 

diluted at IOO-see interi al\ b\ the ;tdtliticlti 01 0.35. 

0.5. I .5. 3.5 ~uid 7.5 tiiI tuGon buttc%t ( .cll\ \vcrc 
then pelleted bv centritugation (500 y. 5 ttt~n. -1 ) ;111d 

resuspended in I2 ml hittfct- \ 101 pi-c~par’;li~oti ot 
metnbrxles ;I\ dexribcd ;I~XIL c 

I~c.sc~t7.siri:trrio,I o/ I/If’ /~-trtlr~c~troc~c~~~lol~~~i~l~~l7\ lirrc, 

cy-lnsr .s~‘stc’t71 

Followtng trtzattiient 01‘ ccl1 tiic~~iola~cr~ nt111 I- 
isoprenaline for 30 min. 2 reduction Ol’O\‘et 50'; \!i;1\ 

observed in the number of cell h1nd111~ \itc\ tor ‘1 I- 
CGP I?. 177 without a change 01 aflitlity (f’ig, II. 
After preparation of crude m~mbratte tt action\ tt-on1 

deaonsitized and untre;itcd ccJI\. mctiibr~~ne binding 
activities were cotnparcd it5in.c ‘1 I-~‘~;I’ 17.177 01 
the more liphophilic “‘I-<‘YP. Iii dcccti\iti/cd mc’tii- 
branes there wcrc 50’, ~c’M~I- bind~tig \itc\ ;I, 
measured b! ‘II-(‘(iI’ 12.177 bittdtn~. \imil;tr to the 
observittion tar intact cc‘ll btndin~. while IIO \uch 
reduction v,as wen \vith ‘“I-(.\.6 t~lndltlc (t-l& 2 

and Table IA). The k,, \:IILIC\ tot cithct- I~g;rnd 11, 
membranes wcrc utialtcrcd attcr ~i~~c~tt~ttt/;itic)rl. In 
desensitked membranes thcrc u;i\ ;ilv) ;I ni;trkc.d 
reduction in hormone-~timttl;lt~cl ;~dcnvlatc c.vcI;~w 
activity thcluyh not in the ~timulatic~n~ I,\( ipp(Nf 1 )I>_ 
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‘T‘ablc I .hlean paired diffcrcnccs between (A) receptor binding ( fmol/mg) and (B) adenyl- 
ate cyclasc actlvitics ( pmol cAMP/mg/ min) in membranes prepared from control and 

deaenaitizcd cells. together with 95% confidence limits 

:\ 

PJ 

‘tl-C‘GP I?. 177 bindlng 
“‘IKYP binding 

Hawl 
I\oprenaline 
Gpp(NH)p 
NaF 
Forshohn 

Mean difference YS% Confidence limits 

191.30 r73.30 
0.30 k86.75 

-0.36 52.32 
32.38 +8.55 
10.36 k5.57 

-5.70 -ts5.0 

33.60 + 132.85 

NaF or forskolin (Fig. 3 and Table 1B). Further 
confirmation of receptor-Gs uncoupling was 
obtained from the observed reduction in the ability 
of GTP to cause a rightward shift of the agonist 
displacement curve after desensitization (Fig. 4). 

Srpurutiorl of mer?lhrarze 17nd “light density” fractions 
gfter rle.censiti=rrtiorl 

It was decided to resolve the crude membrane 
fraction further, with a view to separation of pure 

plasma membranes from other cellular membranes. 
Such a separation would assist in determining 
whether the uncoupling of receptor and Gs was due 
to an inherent decrease in receptor functionality or 
to microsequestration into either a domain of the 
plasma membrane or another membrane com- 
partment as suggested by the observed reduction in 
“H-CGP 12,177 binding. The preparation of plasma 
membranes in the presence of Con A has been used 
by others to separate cell fractions containing /3- 

200 

150 

B/F 

(x1000) 

(x1000) 

Fig. I. Scatchard analysis of ‘H-CGP 12,177 binding to control 0 and desensitized n A431 cells 
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Fig. 2. Comparison of ‘H-CGP 12,177 (A) and “‘1-CYP (B) bindmg to membranes prepared lrom 
control (0) and desensitized (m) A431 cells. Data shown are means 2 SEM of 3 sets of experiments. 

*Significantly different from control, P i 0.05 (paired l-test). 

receptor binding activity [3]. The apparent basis of 
the usefulness of Con A in this method involves 
a crosslinking reaction which stabilises the plasma 
membranes to fragmentation and vesiculation during 
cell lysis. Thus lysis of cells treated with Con A 
results in the formation of plasma membrane frag- 
ments which migrate as more uniform particles to 
heavier densities on sucrose density gradients. 

After preparation of homogenates from control 
and desensitized cells, and resolution on sucrose 
density gradients, two peaks containing “‘I-CYP 
binding were detected. The “heavy density” mem- 
brane fraction migrated between sucrose densities of 
35 and 40% (w/ w and coincided with the plasma ) 
membrane marker adenylate cyclase; a second light 
density membrane fraction containing 57% of 

r 

10-4M 
NaF Forskolin 

Fig. 3. Adenylate cyclase activity in membranes prepared from control (0) and desensitized (W) AJ31 
cells. Values are means k SEM of 3 independent experiments performed in duplicate. ‘Significantly 

different from control. P < 0.01 (paired t-test). 
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Fig. 4. GTP-induced shift of high affinity agonist (isoprenaline) binding to membranes prepared from 
control (A) and desensitized (B) celk: open circles-GTP; closed circles + 10pM GTP. 

cyclase activity migrated at lower sucrose densities 
(23-26%, w/w; see Figs 5 and 6). In untreated cells 
the majority of receptor (S&85%) was present in 
the plasma membrane while after desensitization a 
translocation of receptors from the plasma mem- 
brane fraction to the light density fraction (50% of 
receptor binding in each fraction) had occurred (Fig. 
5). 

Restoration of receptor-Gs coupling after fusion of 
desensitized ceils 

via Gs or the catalytic sub-unit (Fig. 3). Further 

desensitized cells were subjected to the fusion pro- 
cedure in the absense of PEG, there was no signifi- 
cant effect of the treatment of adenylate cyclase 
activity in membranes. There was likewise no effect 
on the extent of desensitization of isoprenaline- 
stimulated cyclase activity (compare Fig. 3 with Fig. 
7A). Although fusion of control cells in the presence 
of PEG caused a marked increase in basal and stimu- 
latable cyclase activities, the fold stimulation over 
basal remained constant (isoprenaline 8-fold, NaF 
25fold, Fig. 7B). When desensitized cells were fused 
in the presence of PEG, similar absolute values were 
obtained to those seen in fused controls including 

136 

0 10 15 20 25 30 35 

FRACTION NUMBER 

Fig. 5. Non-linear sucrose density gradient fractionation of homogenates prepared from control (Cl) 
and desensitized (8) A431 cells. Specific binding of fractions was measured using 50pM ‘“‘I-CYP. 

Sucrose concentrations in fractions (closed circles) are expressed in refractive index units (nn). 
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5 10 15 20 25 30 35 
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Fig. 6. NaF-stimulated adenylatc cyclase activity in fractions recovered from sucrow gradient ccw 
trifugation of control (0) and desensitized (m) cell homogenates. 

r 

- 

Fig. 7. Adcnylatc cyclase activity in membranes prepared tram control (0) and dcsenltwxl (m) A43 I 
cells following treatment of cells in the absence (A) and presence (B) of PEG. Activities wcrc mca\urcd 
with lO,uM GTP (Basal), IO FM GTP + 1OuM I-isoprenaline (Iso) or 10 mM NaF. Data shown al-c’ 

means t- SEM of 3 bets of experiments. 
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Fig. 8. Adenylate cyclase activity in membranes prepared 
from desensltlzed A431 cells following treatment of cells in 
the absence or presence of PEG. Measurements were made 
as in Fig. 7 (Basal 0. Iso 1. NaF a) and results were 
expressed as a peicentage of the corresponding value before 
desensitization. Data shown are means + SEM of 3 sets of 

experiments. 

full isoprenaline-stimulated cyclase activity (Fig. 7B 
and Fig. 8). 

DISCUSSION 

This study shows sequestration of Preceptors to be 
the critical event in their uncoupling from adenylate 
cyclase during homologous desensitization. We have 
shown that the isoprenaline-induced desensitization 
in A431 cells is homologous since diminished 
hormone responsiveness was not accompanied by a 
change in the level of adenylate cyclase activation 
via Gs or the catalytic sub-unit (Fig. 3). Further 
evidence that the uncoupling occurred at receptor- 
Gs level was obtained from the apparent conversion 
of high to low affinity agonist binding sites (Fig. 4). 
Receptors were not degraded under desensitizing 
conditions butwere translocated from the cell surface 
to an internal membrane site where they were 
detectable by the lipophilic ligand “‘1-CYP but not 
by the more hydroyphilic “H-CGP 12,177 (see Figs 
1 and 2). Both of these binding sites would seem to 
be tightly associated with the membrane since they 
co-purified following preparation of membrane from 
desensitized cells. Furthermore, separation of these 
binding sites was achieved only using non-linear 
sucrose density gradients, in agreement with the 
findings of other workers who separated P-receptor 
sub-populations after desensitization in a number of 
mammalian cell lines [13]. Although the com- 
partment in which the sequestered receptors were 
found (the light density fraction) was virtually devoid 
of plasma membrane marker adenylate cyclase 
activity, the possibility cannot be ruled out that in the 
intact cell this compartment is somehow physically 
associated with the plasma membrane. 

When desensitized cells were fused together with 
PEG, reassociation of sequestered receptors with 
their biochemical effector Gs occurred as evidenced 
by the ability of hormone to once more stimulate 
adenylate cyclase activity as in control cells (Figs 7 
and 8). The strong causal link between homologous 

desensitization and receptor sequestration implicit 
in our results obtained with A431 cells has been the 
subject of much discussion in regard to homologous 
desensitization in general. Strulovici et al. [14] have 
shown internalised /3-receptors isolated from desen- 
sitized frog erythrocytes to be fully active in coupling 
with Gs after fusion with Xenopus labs erythro- 
cytes. Similar conclusions have been reached in stud- 
ies using S49 cells [1.5] and desensitized mammalian 
lung /3-receptors were equieffective with controls in 
coupling to human erythrocyte Gs after co-recon- 
stitution into phospholipid vesicles [16]. In contrast, 
Kassis and Fishman [17] using membrane-membrane 
and membrane-cell fusion techniques, found that 
homologous desensitization in a number of cell types 
led to a functional alteration of the /J-receptor which 
was not reversed by reassociation of components in 
the presence of fusogens. It is possible, however, 
that these workers used conditions which were not 
optimal for fusion, as suggested by Strasser and 
Lefkowitz [ 121. 

It should be pointed out that the conclusions 
reached from this study do not exclude the possibility 
that an early functional receptor alteration such as 
phosphorylation precedes sequestration in homo- 
logous desensitization as has previously been pro- 
posed [3]. We, however, have been unable to detect 
any change in the apparent molecular weight of 
desensitized A431 cell Preceptors on SDS-PAGE 
after photoaffinity labelling with “‘I-CYPazide (data 
not shown). Similar observations have been made 
by others in frog erythrocytes [18] and in rat lung 
[19]. Although there have been reports of enhanced 
receptor phosphorylation during homologous desen- 
sitization [20], this does not appear to result in 
decreased mobility on SDS gels, in contrast to the 
observations described for the desensitized turkey 
erythrocyte /?,-receptor (21,221. 

Recently some doubt has been cast on the con- 
tribution of receptor phosphorylation to homologous 
desensitization by the finding that the carboxyl ter- 
minus of the hamster Preceptor expressed in mouse 
L cells was not required for hormone-induced recep- 
tor sequestration or functional desensitization of 
adenylate cyclase [23]. Putative phosphorylation 
sites on the carboxyl terminus have been identified 
for both CAMP-dependent and @-receptor-specific 
protein kinases and deletion mutants lacking these 
sites did not show any impaired ability to undergo 
hormone-mediated sequestration of [&receptors. 

Whatever the phosphorylation state of seques- 
tered P-receptor in A431 cells, we have shown that 
its functionality is restored by the probable increase 
in membrane fluidity produced by PEG during fusion 
of desensitized cells and that sequestration per se 
accounts for the desensitization. 
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