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Intreduction

The interactions of proteins with phospho- and gly-
colipids are of particular interest because they have
be=n consudured |mportant for many br; func-

endorphin 4], growth hormone [S] and calcltomn [6),

interact with lipids t} h conf

resulting in an amphipatic structure of the peptide. In

facl a spemm: affinity for acidic lipids has been
rated for ide } which are posi-

tions, or such as the
fusion and bindirg of ligands to the cell surface. In
jprevious papers we demonstrated that the acidic glyco-
sphingolipid sulfatide can strongly interact with albu-
min {1] and insulin [2] at acidic pH values, a vondition
under which these proicins arc positively charged. Al-
bumin, in particular, promotes the zggregation and
fusion of sulfatide-containing vesicles through glyco-
lipid-protein interactions which depend on the sul-
fatide concentration in che bilayer. In the case of
insulin, it is the binding to the glycolipid at acidic pH
(3.5), as of ionic ions, which deici-
mines a stable association of the protein with lipo-
somes containing sulfatide. This association remains
even when electrostatic mteracnons are removed by
the lization of the incubation media, which
transforms insulin into its anionic for.

Many peptide hormones, inclading glucagon [3), 8
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tively chacged a\ neutral pH, i.e., 8-endorphin [4] and
calcitorin [6]. This affinity is due to electrostatic inter-
actions which promote the formation of lipoprotein
I in which pep assume an amphipatic
structure. Amongst the lipids reported in literature,
sulfatide has been considered also; it has been hypoth-
esized that interactions of sulfatide with g-endorphin
could be relevant to the biological activity of the pep-
tide [4,7). In this study we proposed to characterize the
calcitonin to sulfatide binding, already reported by
Epand et al. [8]. Particular attention was paid to the
interaction of peptide with sulfatide when the latter is
a component of » vhosphatidylcholine bilayer; possible
modifications of membrane properties as a conse~
quence of those interactions were also investigated.
The affinity of calcitonin for membrane sulfatide could
be involved in elucidating the hanism of peptid
activity at the level of the central nervous system which
is particularly rich in acidic glycclipids such as ganglio-
sides and sulfatides [9,10}; in particular, it has beer
demonstrated that sulfatide, whick is mainly located in
myelin, is also present in isolated neurons {11] and in
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{11,12}. Since sul-
ﬁmdc is natarally located almost exciusively in the
outer layer of the membrane [12], unlike acidic phos-
pholipids which are mainly peesent in the inner fayer
[14]. sulfatide could be involved in the calcitonin-to-cell
membrane binding processes.

Materials and Methods

Analytical grade distilled sol and
doubly distilled * :ter were used. Dipalmitoylprospha-
iidylcholine (DPPC), egg phosphatidylcholine (PC),
5(6)-cartoxyfluorescein (CF), NADH and synthetic
salmon -alcitonin (CTs) were purchased from Sigma;
1-palmitayl-2-(10-pyrene)decanoyi phosphatidylcholine
(P -PC) and pyrene decanoic acid were obtained from
Molecular Probe (Jurctivu City, OR); Sepharose 4B
from Fhrarniacia (Uppsala Sweden) Bovine brain sul-

cence intensity ratio (E/M) of Py JI-C or P, CS at
different temperatures |16). The final lipid concentra-
tion was 10~* M and in both cases the probe rcpre-
sented 3.5 mol% of the total lipids. Lipid mixtures
were resuspended above thie T, in 16 mM Tris-HC,
154 i:iM NaCl (pH 7.4) or in the sarme huffer contain-
ing 2 g of calcitonin (2 -107* M)~

Carboxyfluorescein leakage determinations

Small urilamellar vesicles of egg phosphatidyl-
choline/sulfatide at different molar ratios were pre-
pared in 10 mM Tris-HCi (pH 7.4), 100 mM CF.
Vesicles containing entrapped CF were separated from
extravesicular CF by passing the mixture through a
1.5 X 20 ¢m Sepharose 4B column at rocin tempera-
ture; 100 u! of eluted vesicles, corresponding to 100
nmol of lipids, were ihen diluted to 1 ml with 10 mM
Tris-HCI, 154 wM NaC] (pH 7.4) and, setting the

fatide (CS) was purified foll the proced of
Hara and Radin {15} N(]Z(l Pvrene)decanovl)
galactes"'-.phmgamﬁ‘. i suifate  {P,CS} and
N{“C] Igal i 1*-sulfate were
prepared from g yl-sphingosine 1*-sulfaic follow-
ing the procedure of Marchesini et al. [16)

gth at 490 nm, the fluorescence

emission at 520 nm was determined (zero time flugres-
cence, Fyl

The increase in the fluorescence emission of CF, a

highly fluorescent substance which undergoes a con-

centration-di d seif- ching [20], was moni-

tored ')y measuring the time-dependen: leakage of this

Prep ion of sulfatide and sulfatid Icitonin ag

disnersions
Sulfatide dissolved in chloroform/ methanol 2: f was

i : from |j . The cata are expressed as %
CF release: lOﬂx(‘F F,,)/{F - Fy), where F is the:

evapuiaicd under a nitrogen strcam, dried under vac-
uum for 30 min and resuspended at 70°C in 1 mi of 10
mM Tris-HC! buffer (pH 7.4) containing the appropri-
ate amount of NaCl or urea. Sulfatide-caleitonin co-
dispersions were obtained by adding the appropriate
amount of calcuomn to the sulfatide suspending

i foll g the p dure describerd above for
sulfatide resuspcnsmn The final concentration of sul-
fatide was always 10™* M. The cbtained suspemsivns
were used for light scattering determinations 20 min
after preparation.

Preparation of phosphatidylcholine / sulfatid
amellar vesicles

Different lipid mixtures dissolved in chioroform/
methanol (2: 1, v/v) were evaporated under a nitrogen
strearn, dried under vacoum for 30 min and resus-
pended above the lipid transition temperature (T,,) in
the appropriate buffer to obtain multilamellar vesicles
that were then subjected o sonication to obtain small

il e g the p lure of Barcn-
hoiz et al. {17} and already appth by us to sulfatide
containing vesicles [18].

small unil-

Excimer-t ratio deis

Phase transition curves of DPPC-CS (80:20, molar
ratio) small unilamellar vesicles were determined by
the Excimer (475 nm)-to-ronomer (379 ni) fluoies-

at a given time and £ i the
total CF fluoresvence mcasured after the ruptusc of
vesicles with sodiium dodecyl sulfate (SDS), 2% firal
concentration.

Light scattering measuremenis

Light scanering experiments were carried out with a
Jasco E.1°700 sy hotofluorimeter. The Rayleigh
peak from unpr;larizcd incident iight at 450 nm was
measured to monitor the 90° ligh scattering of the
lipid suspension. The data are expressed as A4/4,
whete A is the light scattering of the reference sam-
ple and A that of the analyzed samgle.

Fluorescence measurements

All fluorescence measurements were carried out
with a Jasco FP 700 spectrophotofluorime:er equipped
with a cuvette holder the temperature being mantained
by a Haake GD3 thermostatic rirculating bath and
monitored with a Subline PT 100 digital tharmometer.

Gel chromatography separations

Egg phosphatidylcholine/sulfatide (80:20, molar
ratio) small unilamellar vesicles ining entrapped
carboxyftucrcacein were incubated for 20 min, either
alone or in the presence of calcitonin, and then sub-
jecied to gel filtration on Sepharose 4B (1.53220 cm)
using 10 mM Tris-HCl, 154 mM NaCl us elution butter;
1 ml tactions were collected and each fraction ana-




lyzed for CF, egg phosphatidylcholine and sulfatide
content. The elution profile of CF was determined by
measuring the total tluoscscence intensity after ruptun-
ing the vesicles with SDS 2% final concentration. The
phospiwlipid elution profile was determined by meas-
uring organic phosphorus according to Bartlett [21]. To
determine the elution profile of sulfatide, trace
amounts of ["*C]stearoylsulfatide were acded to the
chloroform/ methanol lipid solution in order to obtain
a sulfatide specific radioactivity of 500000 dpm/pmol;
thus, the suifatide content in each fraction was deter-
mined radiometrically.

Results and Discussion

The ability of salmon calcitonin to interact with
sulfatide is demonstrated by the right angle light scat-
tering determinations nported in Fig. 1. The codnspeh
ston of sulfatide with i of i
determined a o Of ihe lighi scatier-

K

was pratically negligible above 1 M czlcitonin. The
{ipid-peptide complex formed is guite a stable structure
since hight scattering values from the s:.spensions did
not change after 24 h or even longer. Wien calcitonin
was added to the resuspending medium of cerebroside.
a neuiral glycolipid which differs from sulfxide for the
absence of the sulfate group, no changes 11 the light
scattering from the suspension were observed cven at
high concentrations of calcitonin (Fig. 1).

Light scattering determinations reported in Fig. 1
clearly indicate that calcitonin has a strong afiinity for
the acidic glycolipid sulfatide, which results in a dra-
matic change in the morphology of sulfatide aggre-
gates, These results are in good agreement with those
obtained by Epand et al. [8] who reporied, on the basis
of electron microscopy results, the possibility that calci-
tonin could interact with sulfatide at a lipid/ pepuide
iaiic of 10:1 without any increase in the helical con-
tent of the peptide since the 222 nm elliptivity of the

determined a
ing from the suspension, cxpressed as 4/.4, where 4
is the value obtained at a given itonin/ sulfatide
molar ratio and A, is the value obtzined for the pure
sulfatide dlspersmn. A 50% decrease i in the hghl scat-
tenug was obtained when the calci

in the medium was 0.75 pM and the light scattermg

[ X1

02 %

caleltonin (amol)

Fig. 1. Decrease of right aagle light scattering from suifatide (®) and
cerebroside (&) suspensions as a function of increasing ameunts of
calcitonin in | mi of the resusp'.ndmg medlum (fix nal l:p:d concenlm-
_tion 1074 M). Light
A/ Ay, where A is the value obtained at a given mlcuonm concen-
tration and Ay is 1he vaiuc obtained from a pure lipid di

CD sp on in did not i

Lignt scattering determinations reported here
demonstrate that the morphology cf sulfatide aggre-
gates is strongly modified in the presence of very low
concent; avions of calcitGitin. An wlinost complete lipid
solubiliZation was obtzined with a lipid/ peptide ratio
of 100:1, demonstrating that on!y a few molecules of

: o

lci are ired to give |
with a more hydrophll:c structure than sulfa side aggre-
gates. Results obtained with b di that

the negative charge is necessary in order to detcrmine
the lipid-protein intciactions. These interactions could
promote conformational changes in the peptide and
bring about a segregation of hydrophobic amino acids
in domains which can in turn, interact with ihe hy-
drophobic moiety of the glycolipid.

‘The importance of clectrostatic interactions in the
formation of lipid-peptide complexes is further demon-
strated by resulis reported in Fig, 2: increasing the
NaCl conceatration from 0 to 1 M greatly affected on
the light scattering from the lipid-peptide complex.
Smu: me light s«.anermg from the pure sulfatide sus-

d with i g the ionic h of
the resuspending medium, the data of the calcitonin-
sulfacide complex (1: 100, moiar ratio) at different NaCl
©r urea concentrations are related to the light scatter-
ing A, from the pure sulfatide dispersion in the same
resuspending medium. The duta reported in Fig. 2
indivate that for NaCl concentrations higher thaa 154
mM the light scaitering from the calcitonin-sulfatide
complex rapidly increases and, above 500 mM NaCl,
A/A, approaches toe value of l, thus indicating that
high salt ions, able to d the strength
of electrostatic mte.achons, reduce the extent of CT-

sulfatide b The p of high cor
trations of urea in the medium, which can inhibit
hyd: bonds b the peptide and glycosphi
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lipid bilayer has also been considered in order to
attribute a physiological significance to the great affin-
ity of the polypeptide for this glycolipid. In fact, the
natura! location of sulfatide in the exofacial layer of
cell membrane, together with its tissuc distribution,
suggests that this molecule has some role in the bind-
ing of the hormone to the target cell surface.

When phospkatidylcholine small unilamellar vesicles
containing different amounts of sulfatide, from 4 to 20
mol% of total lipids, were incubated in the presence of
calcitonin the light scattering properties of the suspen-
sion were not modified. This indicaies that the bilayer
structure of vesicles [6,8] is not disrupted by calcitonin,
Furthermore, aggregation or fusion phenomena be-
tween sulfatide containing vesicles [1,2]) can also be
excluded on the basis of these light scattering determi-
nations. It could thercfore be hypothesized that the
interactions b Ifatide and phosphatidylcholi

L N 1 1
9 0.2 0.4 LX) 0.6 1
N«Ci, urea concentration (M)

~€-NaCl ~#—Urea

Fig. 2. Effect of incrcasing NaCl (8} and urea (®) concentration on

rizht angle licht scattering values {rom sul e /calcitonin codisper-

sions (100:1, molar ratio). Lignt scattering delerminations are ex-

pressed as A /Ay, where A is the value obtained with sulfatide/

calcitonin complexes at 2 given NaC’l or urea concentration and A4

is the value obtained from pure sulfatide dispersion in the same
resaspending medium.

lipid, does not interfere with the stability of the pep-
tide-glycolipid complex, thus excluding that this bond-
ing contributes to the Lipid-protein inicractions neces-
sary to form the complex.

Furthermore, calcitonin is able to disrupt the sul-
fatide supermolecular organization when added to pre-
formed sulfatide aggregates at different peptide/ lipid
molar ratios. The time dependent decrease of 4/4,
after calcitonin addition is reported in Fig. 3. The
addition of calcitonin to a 10 M sulfatid i
determined, in all cases, an initial rapid decrease of the
light scattering, followed by a secon? much slower
phase. The addition of 1 nmol of calcitonin promoted,
in the first 10 min, a 30% decrease in the light scatter-
ing valucs, cxpressed as A/A4,. A second addition of i
nmol of calcitonin determined a further 70% decrease
of A/A, after 10 min of incubation. When 2 nmo} of
calcitonin were directly added to a 10™% M sulfatide
suspension a 90% decrease in the 4/A4, value was
obseived after 5 min of incubation, These results con-
firm that, in the presence of calcitonin, the CT-sulfa-
tide complexes have greater stability than the sulfatide
aggregate and that the rate of comvrlex formation de-
pends on the ion of calcitoain in the medi

The possibility that calcitonin could interact with
sulfatide when the latter is a camponent of « phospho-

in the bilayer inhibit the capacity of calcitonin to
interact with the acidic glycolipid or, alternatively, that
calcitonin still maintains its ability of complexing the
sulfatide without macroscopically modifying the bilayer
structure of sulfatide-containing small unilamellar vusi-
cles. Evidence strongly supporting the capacity of calci-
tonin to interact with sulfatide in the bilayer is re-

1.2
A/A.

0.8

o8

[} 4 8 12 1 20
Time (min)

Fig. 3. Effect of calcitonin addiiion on right angle light scatteiing

from sulfatide aggregates. 1 () or 2 (#%) nmol of calcitonin were

added 1 sulfatide aggregate (10°* M) and light scattering duter-

mined at different times of incubation. The arrow indivaie a further

addition of 1 nmol of calcitonin to the incubation medium (1 ml).

Lipht scattering values are expressed as A / A, where A is the value
at a given time and A, is that at zero time of incubation.



ported in Fig. 4. The £/M vs. temperature curves of
P,PC and P,,CS in liposomes of DPPC/suifutide
(80:20, molar ratio) were obtained in the absence and
presence of calcitonin. In a prev-ous paper we applied
this double labelling of liposomes to discriminate bu-
tween shlfatide and phospholipid behavior in the mem-
brane [16]; in particular the less pronounced inflection
in the E/M curve at the transition tcmperature ob-
tained with Py, CS-labelled liposomes was attribizted to
a partial segregation of P, CS in sulfatide-enriched
domains in the membrane, which resulted in a de-
creased sensitivity of the pyrenc ring to the phase
transition of the surrovnding phospholipids. The re-
sults reported iu Fig. 4 indi that when lip

are labelled with P PC, the E/M curve is not modi-
fied by the presence of calcitonin, showing the tradi-
tional ‘N’ shape [22] with a sharp inflection at the
transition temperature of DPPC (41.5°C}. On the con-
trary, calcitcnin modifies the E/M vs. temperature
curves oblained with P\,CS labelled liposomes; the
E/M curve of P CS in the presence of caicitonin
maintains the inflection at the transition temperature
of DPPC, indicating that the phosphc lipid environinent
stift influences the sulfatide behaviour. This demon-
strates that sulfatide is still a component of the lipo-
some; ncvertheless, calcitonin determined an increase

08

E/M

0.1
20 20 40 50 (1]
Pstuperaturs ('C)

Fig. 4. Phase curves of di; 1 phesphatidylenoli
sulfatide (80:20, molar ratio) unilamellar vesicles determined by the
excimer (475 nm) to monomer (379 am) intensiy ratio (E/M) of
PPC (@) and P,,CS (M) in thc absenee (~mene ) or in the presence
+++++}0f 2:107° M of calcitonin. In both cates the probe repre-

sented 3.5 mol% of total lipids.
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Fig. 5. Extent of induced i (CF) release
from small vesicles of egg

0 (a), 4 (0), 10 (D) and 20 (+) mol% of sulfatide (total lipid
concentration 107* M), Leakage of CF after addition of 20 nmol of
calcitonin (2:1075 M), was measured by menitoriug the increase of
CF fuorescence with time. Data are cxpressed as % CF release
calculated as described in Materials and Methiods,

of E/M values both below and above the transition
temperature and an increase in the slope of E/M vs.
temperature curves in both the gel and liquid-crystal-
line phases, indicating a greater possibility of sulfatide
collisions due to an increase of the glycolipid local
concentration in both states of the membrane in the
presence of the hormone. The unmodified curves ob-
tained with P,yPC confirm the inability of calcitonin to
interact with zwitterionic phospholipids.

Though intevactions of calcitonin with liposomal
sulfatide seem not to disrupt the bilayer structure, it
could nevertheless alter the structural lipid organiza-
tion, thus promoting a mcdification of membrane
properties {i.e., permeability to hydrophilic molecules).
To cvaluate this possibility we studied the rzlease of
liposome entrapped carboxyfluorescein consequent to
the addition of calcitonin, both with regard to the
sulfatide molar fraction in the liposomal membrane
(Fig. 5) and the calcitonin concentration in the incuba-
tion medium (Fig, 6).

Fig. 5 shows how
permeability to CF is influenced by the presence of
different amounts of sulfatide in the bilayer. The kinet-
ics of CF release are characterized by a biphasic behav-

Toitonin.d 4 1
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% CF
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Fig. 6. Exteat of carhoxyflvorescein release (CF) from egg phospha-
tidyicholine /suXatide (8020, molar ratio) small unilameliar vesicles
induced by 2 (:@), « (&), 6.5 (=), 15 (O) and 20 (O} nmol of
calcitonin. Lrakiuge o CF after addition of calcitonin, was measurcd
by monitoring tae increase of CF fluorescence with vime. Data are
expressed as% CF selease caleulated as ibed in ials and

somes containing 4 mol% of sulfatide the CF release
was ‘LS-icid greater than that obtained with egg phos-
phatidylcholine vesicles in the first 5 min of incubaticn.
The same exten: of increase was observed during all
incubation periods; aiter 45 min the CF released from
egg phosphatidylchotine liposomes and those contin.
ing 4 mol%> sulfatide was 12 and 29%, respectively.

A higher mol% of Sulfdtldb in the membrane fur-
ther i d the cal in induced CF release. The
leakage from liposomcs containing 10 and 20 moldl. of
sulfatide was, after 5 min, 21.5 and 23%. respectively
and, after 45 min. 40.5 and 43%, respectively, thus
showing a non lincar dcpendence on the amount of
sulfatide in the membrane

The highzst amount of sulfatide used in this experi-
ment was 20 nmol, corresponding to the 20 mol% of
total lipids. Since the sulfatide is symmetrically dis-
tributed between the inner and the outer layer of the
vasicle [23), ﬁbnut IO-l” nmol of the glycolipid are

ilable for calci ding when the peptide is
added to the vesicles. Thus, the calcitonin concentra-
tion does not represent a limiting factor even in the
extreme hypothesis that the optimal ratio for lipid--
protein interaction was 1:1. This evidence seems to
indicate that a greater number of sulfatide molecules
in the bilayer does not determine a properiional in-
crease in the mer:brane calcitonin binding sites; this is
probably due 10 ¢ different distribution of the sulfatide

Methods.

for with an initial fast Icakage in the iirst 4-5 min,
fotiowed by a more prolonged slow release 'vhich wis
mos:itored for up to 45 min.

The spontaneous release of CF from ugg phospha-
tidylchoine sma!! unilamellar vesicles was very low:
only 9% of the entrapped molecule was released after
45 min of incubation (data not shown). The presence of
different amounts of sulfatide (from 4 to 20 mol%) in

as a function of its mol% in the membrane. It has been
demonstrated, in fact, that sulfatide tends to form
glycohpnd enriched domains when it is present in a
hatidylcholine bilayer at ations higher

than 5 mol% [19,25]. If the sulfaide was randorsly
dispersed in the membrane at ali the mol fractions
censidered the number of anionic anchoring sites for
calcitonin should be proportional to the sulfatide con-
in the b but as a q of

the segregation of the glycolipid in the membiane, at
10 and 20 mol%, the sulfatide could form polyanionic
domains ir which mure than one negative charge could

the b further red the leak-

it to the binding site of calcitonin on the

age of the entrapped CF from the liposome; the re-
lease after 45 min being 6, 4 and 3% for liposomes
containing 4, i0 and 20 mol% of sulfatide, respectively
(data not shown). The kinetics of CF spomancous
release still in the biphasi d in
the presence of calcitonin; sulfatide determined a de-
crease either in the fast and the slow phase of CF
release. This could be wue to the wrdering eftec: that
sulfatide exerts in the polar region of phospholipid
bilayers that are in a fluid phase [23,24).

The addition of 20 nmol of calcitonin (2- 1075 M),
while niot determining any sngmﬁcam nm-rcasr m the
CF leakage from li
progressively enhanced the CF release from liposomes
containing increasing amounts of sulfatide. With lipo-

membrane, with a consequent deviation from the lin-
earity b sulfatide ion and CF release.

When liposomes containing 20 mol% of sulfatide
were incubated with different amounts of calcitonin,
ranging from 2 to 20 n:mol, there was a linear increase
iv the CF rel d as the calcitonin in the medivm was
ausmented (Fig. 6). The percent release determined at
three different times, 15 s, 3 min and 45 min, is always
dirertly proportional to the amount of calcitonin incu-
bated with liposomes containing snlfandc, This seems
to indi that for [ ing the same
amount of sulfatide, thus the same number of calci-
tonin binding sites, the modifications in membrane
permacability to CF depend on the amount of calcitonin
which can interact with the biiayer.




As discussed above, light scattering and E/M deter-
minations demonstrate that the interaction of calei-
toiin with liposomes coniaining sulfatide neither dis-
rupts the bilayer structure nor promotes mmhrine
fusion. To exciude tiie possibility that the interaction of
calcitonin with lipesomal sulfatide could alter the lipid
composition of the vesicles, the liposomes of egg phos-
phatidyicholine-sulfatide (5020, molar ratio) with en-
trapped CF were i on 1 4B
after 20 min of incubatioa with 20 nmol of calcitonin
and the elution profile of phosphatidylcholine, sul-
fatide, and CF was determined. Results »rc reported in
Fig. 7 in whicia the elution profiles of the same lipo-
some 2t zero time of incubation are reported for com-
cdrison. Phosphatidylcholine and suifatide were com-
pletely recovered in the void volume of thc column
both at zero and 20 min of incubation and they were
present in each fraction at the same mole ratio of the
loaded sample. The amount of iated CF
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induced pore formation through the talayer. If this is
tru, wien hydrophilic entrapped sotues with molecu.
lar dimensions greater than the diamcter of the pore
wnnld hf- m!amed by li even in the of
inary results obtained by substi
CF (PM 358) with NADH (PM 709) seem to support
this hypothcsis, in fact after 45 min of incubation with
26 nmol of CT, ¢gg phosphatidylcholine / sulfatide lipo-
somes totally retained the entrapped NADH, indicat-
ing 2 size selectivity for the CT' induced leakage of
molccules in an indicative range between 358 and 709
in molccular weight.

This' evidence d that the i ion of
this peptide horimoiie is able to medify the structural
propertics of bilayered membrancs containing sul-
fatide, thus prowoting an alteration of the barrier
properties of the bilayer. It has been demonstrated
(Fig. 4) that sulfatide-calcitonin interactions determine

was about 95% of the totel recovered CF at zero time
and decreased to 67% after 20 min of incubation. If
the permeability properties of the bilayer were modi-
fied without macroscopic alterations of the membrane
structure, then it could be possible that the alterations
in membrane permeabilty couid depend on calcitonin-

an i in the local concentration of sulfatide in
the bilayer. This could alter the molecular packing of
lipids at the interphase between the bulk bilayer and
the sulfatide enriched domain, thus promoting an .-
crease in CF leakage. An analogous explanation has
been proposed by different authors [26--28), to describe
the enhanced permeability to CF obtained at the phase

280 180
Lipids
pids A B FU
(nmol/mt) arbiteary
calte
200+
4 =100
wor-
\
100
60
° S i |
5 10 6 20 10 1 20 25

Elutionvolume (m!)

Fig. 7. Elnuun pmlules of eu phosphatidylcholine (W), sulfatide (+) and
vesicles of egg

/sulfatide (8020, molar ratio)

i (x)aﬁcr an 4B of smakl
in. Before ch hi i

vesicles were incubated tor 0 (A) and 20 (B) min with calcitonin,
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transition temp of different phospholipid bilay-
ers. Sulfatide—calcitonin interactions might vccur in
the lipidic mi i ur: ing the receptor
gl in, pre ing a modulation of both bi il
ability and bindi ity of the itself. On
the other hand these interactions might occur in differ-
ent microenvironments far from the reccpior site; also
in vhis case the consequent rearrangement of the mem-
brane organization, could be important in the determi-
nation of some physiological activities of thc hormone,
regardless of the binding of the hormone to the recep-
tor.
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