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Ti i lexed with was shown to bind specifically to the plasma membrane of human decidual
endometrium. The binding reaction was characterized by a high affinity (an app.xrem K, value was (1.0 0 2)-10°"
mol /1) and high select : such human serum proteins as albu \ binding
lobulin and sex binding glob did not p with in for the binding sites.
Transcortin binding to the b was steroid-dependent: transcortin-cortisol complex bound to the nembranes
substantially more weakly than transcortin-progesterone, and specific bmdmg of transcortin devoid of steroid was not
Using a radioi: we have the of end transcortin in highly purified

membrane preparations solubilized with sodium cholate. It was found that an extensive washing of decidual strips with 2
physiological buffer prior to the membrane isolaton resulted in a decrease of the endogenous transcortin level along

< 25 L labeled transcortin. Affinity chromatography on
from 'l‘l I.\bded chul.\!e

ubilized

In the p this sialoglycoprotein could be it \\llh a pecific
i Usmg y patite as a sep ing agent, the i ul' in and the b sialog]
copmtem in model sy«neme mnlammg the twe proteins and various steroid hormones was studied. It was found that the
di nity for transcorti i

d a higher aff than for rtisol (the K,
values were, respectively, 2+10 =" and 7+ 19" mol /1) and it did not bind transcortin complexed with leslu\luone

Introduction Examination of the transcortin and SHBG interac-

tions with the plasma membranes of human syn-
During the past several s. convincing evidence cytiotrophoblast and endometrium is in: ing and
has been presented that sterond binding glycoproteins of important for a number of reasons. 1. svn-
human serum. namely. transcortin and sex hormone- cytiotrophoblast (as well as the whole placenta) and
binding globulin (SHBG) interact with sepcific. high- decidual endometrium represent unigue examples of the
affinity binding sites located in the plasma membranes tissues available from a normal, healthy human organism
of steroid-hormone target cells [1-7]. Although the through a normal parturition or surgicai abortion. Sec-
physiological significance of this phenomenon is now ond. both trophoblast and endometrium are well-known
somewhat obscure, it is reasonable to assume that these target tissues for steroid hormones. A large fraction of
glycoproteins are involved in a guided transport of these hormones is bound to transcortin or SHBG in the
steroid hormones to/into the target cells [4]. blood. and the levels of hormone-glycoprotein com-
es increase during gestation [8]. Third, the trophob-
a tissue of fetal origin, is in direct contact with the
m.mmul blood. The sy iotrophoblast brush border

Chem- is an important component of the placental barrier.

Abbreviation: SHBG. sex h binding globulin

C GV,
istry. BSSR Academy of Sciences.

which is involved in the selective exchange of various
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substances. including steroid hormones and serum pro-
teins. between the maternal and fetal circulation [9].
Decidual endotetrium, a tissue of the maternal origin,
is located in close proximity to syncytiotrophoblast, the
two tissues being separated with the placental (mater-
nal) bicod. It is obvious that a variety of the processes
of steroid hormone and/or serum protein uptake could
occur in the trophoblast-blood-endometrium  system,
and it could have a variety of the physiological conse-
quences.

We have previously studied the ion system

another portion was subjected only to the “first wash-
ing’ and the last portion was subjected to both *first’
and ‘second ings’. Plasma b were then
isolated from all three tissue portions in parallel.

Binding assay
To study the binding of transcortin-progesterone

,,,,, to the ium plasma ana-
lyucal samples (a final vol of 1.0 ml) were prepared that
d the b ion (approx. 0.5 mg

+

protein) in Krebs buffer with the addition of

for SHBG-estrogen complexes in the human endo-
metrial plasma membrane [2.4] and demonstrated the
presence of two classes of specific binding site for
transcortin and its pregnancy-associated variant in the
plasma membrane of human syncytiotrophoblast [6]. In
the present work we report our findings on the specific
interaction of transcortin-steroid complexes with the
endometrium plasma membrane and on the nature of
the membrane binding sites.

Materials ané Methods

Progesterone, cortisol, testosterone and human serum
proteins (albumin, transferrin and orosomucoid) were
purchased from Sigma (St. Louis. MO, U.S.A.). The
techniques described previously were used for the isola-
tion of transcortin {10], SHBG [11] and thyroxine-bind-
ing globulin [12] from human postpartum serum. Trans-
cortin was radioiodinated using lodogen (Pierce, Rock-
ford. IL. U.S.A.) [13]. The specific activity of the pre-
parations of '®]-transcortin was 45-65 pCi/pg. their
radiochemical purity was greater than 99%. The im-
munochemical purity tested with a monospecific anti-
transcortin antiserum was about 100%.

Isolation of subcellular fractions

Fresh human decidual tissue from therapeutic abor-
tion (7-12 weeks of pregnancy) performed in a local
hospital was stored in ice-cold Krebs buffer for approx.
3-4 h. Endometrial strips (dissected to pieces of 0.5-1
cm) were washed with three portions (200 m! each) of
the same buffer (‘first washing’) and then with 1.5-2 |
of slowly running Krebs buffer for 18 h at 4°C with
continuous stirring (‘second washing’). After that, the
subcellular fractions were isolated as previously de-
scribed {4). In some experiments, crude plasma mem-
brane preparations obtained by differential centrifuga-
tion of the tissue homogenate were used instead of the
highly purified membranes obtained by density-gradient
centrifugation. In order to study the effect of tissue
washings on the endogenous transcortin content of the
membrane solubilizates and '*I-transcortin binding to
the membrane, a sample of endometrial strips vas
Givided into ions. One of thesc portions was
not washed before the plasma membrane preparation,

po

1 mg/ml ovalbumin and 5-10~7 M progesterone and
vanable concentrations of '**]- |ranscon|n At this con-

8 d transcortin at all the
glycopralem concentrations used (see below). In order
to determine the background adsorption level, ana-
Iytical samples in a parallel set of tube contained a
500-fold molar excess of unlabeled transcortin. After
incubation of the samples for 17 h at 2-4°C with gentle
shaking, the membranes were sedimented by centrifuga
tion at 15000 X g for 20 min at 4°C. The supemalanl
was discarded, and the t -bound radioacti
was measured wnh a RIA Gamma counter (LKB~Wal-
lac, Turku, Finland). All determinations were carried
out in triplicate; analysis differing by more than 10%
were rejected. The binding parameters were calculated
using the Scatchard graphic analysis [14].

Radioimmunoassay

To determine the transcortin content of endo~

plasma t

(5~10 mg protein) were solubilized by shakmg at room
temperature with 1 ml of 5% sodium cholate (Serva,
Heidelberg, F.R.G.) followed by centrifugation for 15
min at 25000 X g. Aliquots of the supernatant (50 ul)
were taken and radioimmunoassay for transcortin was
performed as earlier described [15] with slight modifica-
tions. Antiserum was diluted and standard samples
were prepared so as to determine transcortin concentra-
tions in the range of 0.005--1 mg/. For each membrane
preparation, nonspecific adsorption of the tracer was
measured using blank samples which did not contain
antiserum. It was subtracted from the radioactivity pre-
cipitated with antibodies when calculating the trans-
cortin concentrations.

A similar technique was used to evaluate the con-
tamination with transcortin of the human serum pro-
teins which were used for the study of selectivity of the
transcortin-membrane interaction. It was found that
none of these proteins contained transcortin contamina-
tions.

Search for trunscortin-bindi) wembrane ¢

Endometrium plasma membrane preparallom were
radioiodinated using lodobeads (Pierce) [16). With this

aim, membranes (150-200 mg protein) were suspended




in 5 ml of Krebs buffer and incubated overnight with
Na'*] (2-3 pCi) and six lodobeads at 4°C with con-
stant stirring. The lodobeads were then taken out, the
membranes were sedimented by centrifugation (25000
X g. 15 min) and washed three times with Krebs buffer
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Pronase lSETVJ 1 mg per each 100000 cpm of the eluate

i 25°C or with neuramini-
dase (EC 3.2.1.18) immobilized on agarose (Sigma) for 1
hat 37°C.

comammg 0.15 M KI (50 mi) to remove n d
lide. The labeled b peliets were then
suspended in Krebs buffer (a final volume of 2 mi) and
solubilized by adding 2 ml of 10% sodium cholate
i in water and i g this mixture for 2 h at
4°C with shaking. The mixture was then centrifuged.
the supcrnal'\m was 10-fold diluted with Krebs bufler
1 mg/ml Ib and 1-10°° M proges-
terone (standard buffer) and applied on a column packed
with transcortin-Sepharose.

The affinity sorbent was prepared by immobiliz:-tion
of transcertin on BrCN-activated Sepharose 4B (Plar-
macia, Uppsala, Sweden) [17]. The transcortin conten.
of different sorbent preparations varied from 0.5 to 2.0
mg per ml settied gel volume as determined by their
capacity for cortisol binding.

A column packed with approx. 3.6 ml of the sorbent
equilibrated with the standard buffer was used for
affinity chromatography. The membrane solubilizate
was applied on the column at a rate of 2 ml/h. To
remove pecifically adsorbed r ive material,
the column was extensively washed with the standard
buffer until the radioactivity was decreased to
20000-50000 cpm per ml eluate.

Elution of transcortin-binding membrane compo-
nents was then achieved using one of the following two
procedures. In one procedure, the column was washed
with the transcortin solution (1 mg/ml) in the dard

hemical studies

Analytical samples containing equal quantities of the
laheled membrane sialoglycoprotein (approx. 6000 cpm)
and variable amounts of unlabeled transcortin (4 -
10 '-1-10"7 M) in 0.25 ml of the standard, proges-
terone-containing buffer (see above) were incubated for
17 h at 4°C. Monospecific rabbit antiserum to human
transcortin was then added and the samples were in-
cubated for an extra 2 h period at the same temper-
ature. The amount of antiserum used was enough to
bind more than 95% of transcortin up to a transcortin
concentration of 110" ° M. After that. 0.02 ml of 0.1%
rabbit immunoglobulin sclution in 0.05 M sodium phos-
phate buffer (pH 7.0). followed by 1.0 ml of 12%
poly(ethylene glycol) 6000 sofution in the same buffer
was added into each tube. The samples were vortex
shaken and centrifuged (2000 X g. 10 min). and the
radioactivity precipitated was measured. To determine
the nonspecific precipitation of the labeled membrane
sialoglycoprotein, analytical samples without trans-
cortin were processed in a parallel set of tubes.

Transe loghycoprotein ¢

P
P

In order to study the complexation of the membrane
sialoglycoprotein with various transcortin-steroid com-
plexes. model systems containing the two proteins and
one of steroid hormones, namely, progesterone. cortisol

buffer, i.e.. with transcortin-progesterone complex. The
other procedure involved washing of the column with a
buffer, which did not contain any steroid, to remove
progesterone, filling it with a buffer ining 2-10~*

or . were prepared and p d as follows.
Analytical samples d equal (approx.
4000 cpm) of '**I-labeled membrane sialoglycoprotein.
Whlch h.\d been eluted from the affinity column hy

M testosterone, incubation for 2-10 h at room temper-
ature and washing with the latter buffer. In all cases the
elution rate was 4 ml/h. Fractions of 0.4 ml were

! and their radioactivity was . Frac-
tions that contained bloﬁpcmflcally eluted labeled sub-
stances were bined iltrati through
Bio-Gel P-6 (Bio-Rad. Richmond. CA. US.A).
freeze-dried and stored at —18°C for no longer than
2-3 days.

For electrophoresis, either under non-denaturing
conditions or in the preser«e of sodium dodecylsulfate
(Sigma), 5, 10 and 15% poly..rylamide gels were used.
Isoelectrofocusing was performed using 7.5% polyacryl-
amide gel and Servalyts 3-10 and 2-4 (Serva). After
that, the gel rods were cut into 0.5 cm (electrophoresis)
or 0.25 cm (isoelectrofocusing) bands, and the '**I
radioactivity of these bands was measured.

In special experiments, prior to electrophoresis or
isoelectrofocusing, the affinity eluates were treated with

progs for and desal

by gel filtration (see abovec). Various amounts of I~
transcortin (5000-500000 cpm per tube) were added to
the samples to produce the glycoprotein concentrations
in the range of 1-10""'-5-10~? M. Incubiiion medium
(a final vol of 0.4 ml) was 0.005 M sodium phosphate
buffer (pH 6.8) 0.3 mg/ml in and
1-107% M progesterone or cortisol or 1107 % M testos-
terone. Two sets of the blank sample, each containing
only ore of the labeled biopolymers, either transcortin
or membrane sialoglycoprotein, at the same concentra-
tion as in paired analytical samples, were prepared in
order to determine nonspecific adsorption of transcortin
on droxylapatite and of the b
smloglyuoprolun by this sorbent. Immediately before
the experiments, '**I-transcortin was additionally puri-
fied by hydroxylapatite chromatography [18].

After incubating ali the samples, both analytical and
blank, for 17 h at 4°C. they were applied on microcol-
umns (0.3 ml) packed with hydroxylapatite and equi-
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librated with 0.005 M sodium phosphate buffer. The
microcolumns were washed with 1.5 ml of the same
buffer, and the radioactivity bound to the adsorbent
was measured. To determine the amount of '*1-trans-
cortin complexed with the membrane sialoglycoprotein,
radioactivity adsorbed by hydroxylapatite from the two
blank samples (see ahove) ws subtracted from the total
radioactivity adsorbed by thc sorbent from a corre-
spording analytical sample. In a typical experiment, the
blank adsorption of '*I-transcortin was lower than
15%. whereas adsorption of the labelrd membrane
sialoglycoprotein was 85-90%. The values of specific
binding of transcortin (complexes with a certain steroid)
to the membrane sialoglycoprotein at various trans-
cortin concentrations were used for the determination
of the equilibrium binding parameters by Scatchard
graphic analysis [14].

Results and Discussion

Membrane binding of transcortin-progesterone complex

ll is well-known that the development of decidual
is mainly lled by progesterone. So,
first of all we have studied the transcortin-membrane
interaction in the presence in the medium of proges-
terone at a concentration (5-10~7 M) which was high
enough to saturate transcortin with the steroid at all the
glycoprotein concentrations used. The specific '*1-
transcortin binding was observed [19] in the plasma
membrane {raction and was absent in two other par-
ticulate subcellular fractions, namely, the nuclear and
mitochondrial ones. Further purification of lhe plasma
membrane fraction resulted in a sub of

TABLE 1

Endogenous transcortin content and '**[-ranscortin-binding capacity of
various plasma membrane preparations

In both columns values are given in fmol transcortin per mg mem-
brane protein. Washing procedures and plasma membrane prepara-
tions are described in Materials and Methods.

Expt. Tissue washings Endogenous Binding
No. transcortin capacity
content

1 None 16.0 11.6
First 130 17
First +second 100 19.1

2. None 150 0
First 40 0
First+second 1.0 22

3. None 48.0 0
First 270 15
First+second 70 84

different membrane preparations gave an apparent
equilibrium  dissociation constant, K, =(1.0+0.2)-
107" mol/I. The binding capacity of the membrane,
B+ Was extremely variable for different membrane
preparations, the mean value being 3.7 + 3.2 fmol trans-
cortin per mg membrane protein (range: 0-11.7
fmol/mg; »n=16). Such wide scattering of the B,
values could be caused by, at least, two reasons. First, a
variable number of patients (10~20 in each experiment)
at different terms of pregnancy (7-12 weeks), whe had
been the donors of the tissue specimens for the mem-
brane preparation. Second, a partial occupancy of the

the specific '*I-transcortin binding on the basis of the
membrane protein units.

As seen from Fig. 1, the saturable binding of '*I-
transcortin-p

to the was observed

B
at glycoprotein concentrations below approx. 3-10~
mol/l. Analysis of the data from six experiments using
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125) Transcortin added, nmol /1
Fig. 1. Concentration dependence of specific binding of 131
to lasma See Materials
and Methods for experimental details.

k binding sites with endogenous transcortin,
i.e., transcortin taken up by the tissue from the pati-nt<’
blood.

Using a mdnmmmunoassay. we "ound that thz highly
purified prep ized with sodium
cholate did contain a protein sharing common antigenic
determinants with serum transcortin (Table I). Washing
of endometrial strips with a physiological buffer prior
to the membrane isolation led to a decrease in the level
of this protein in the membrane solubilizate, its com-
plete removal being, however, unachievable even with
an extensive washing procedure. In parallel with this,
the binding capacity of the membranes with respect to
exogenous '**I-transcortin tended to increase (see Table
. Thls suggests that the protein detected by using the
d transcortin, at least
a fraction of which was bound to the specific membrane
sites.

The transcortin-membrane interaction was found to
be highly selective: none of the human serum proteins
used, except transcortin itself. competed with '*I-trans-
cortin for the binding sites [19]). At this stage of the
work. we did not thoroughly examine the steroid-depen-
dence of the transcortin binding to the membrane. An

T was




individual experiment (data not shown) demonstrated
thai endometrial plasma membrane bound transcortin-
cortisol complex with an affinity at least 4-fold lower
than for transcortin-progesterone. Also, we did not de-
tect the membrane binding of transcortin devoid of
steroid. As we have stated earlier [4]. the steroid-depen-
dence of membrane binding of steroid-binding glyco-
proteins is, evidently, due to the known effect of the
steroid complexing on the glycoprotein conformation
[20].

Affinity ch graphy of memb
In a search for lranscortm-bmdmg components of
the end ium plasma b we have used an
approach based upon non-selective labeling of the
with '¥1. solubili of the
labeled membrane preparation and affinity chromatog-
raphy of the solubilizate on immobilized transcortin.
were radioiodi d using a solid-phase
hnique with Iodobeads as ing agent. Under the
diti used (see M: ials and Methods). 15-30%
of '»1 radioactivity added was included in the mem-
branes, depending on the of the k
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Fig. 2. Bi elution of radiolabeled 1
from the 1ranscortin-Sepharose column. (A) Elution with ranscortin-

material and Na'?*1 used ard the duration of the reac-
tion. As shown below, both protein and lipid compo-
nents of the membrane were labeled.

The labeled b i were solubilized
using sodium cholate. Afler (hc separation of dll insolu-
ble fraction, which p
of the basal membrane assocmtxng in the declduallzed
endometrium [21], approx. 70% of '*I radioactivity
covalently linked to the membrane components was
recovered in the solubilizate.

The solubilizate was 10-fold diluted with a buffer
that did not contain any detergent. the cholate con-
centration being thus lowered to 0.5%. At this con-
centration of the detergent, the transcoriin molecules
seem to have their native conformation because the
steroid-binding ability [18] and immunochemical
properties [19] of the glycoprotein are unchanged. A
high progesterone concentration (1-107° M) in the
diluting buffer was necessary to saturate immobilized
transcortin with this steroid when performing the
of biospecific adsorption of the labeled membrane com-
ponents onto transcortin-Sepharose and washing of the
affinity column.

Extensive washing of the column after the solubili-
zate application resulted in the elution of labeled sub-
stances, which had no affinity for transcortin {usually.
about 99.9% of the radioactivity applied in the column).
and removal of the detergent. Biospecific elution of the
transcortin-binding membrane components was then
carried out using one of the two following procedures.

In one procedure, the column was washed with trans-
cortin solution in the standard buffer, i.e., with a solu-
tion of transcortin-progesterone complex (Fig. 2A). In

complex. i.c.. with the transcortin solution in a proges-

terone-vontaining buffer: (B) clution by substituting progesterone.

with . for (1) followed

by the elution with transcortin progesterone complex (2). Arrows
indicate beginning of the elution with a given agent.

various experimenis, this washing led to the elution of
0.02-0.1% of the total radioactivity applied on the
column. Such a vield of the transcortin-binding compo-
nents was in line with the extremely low conteat of the
specific binding sites in the membrane (see above).
The other efution procedure used the advantage of
the dependence of transcortin conformation and. as a
consequence, of its affinity for the membrane compo-
nents on the nature of steroid bound to it. This ap-
proach was supported by the data of the preliminary
experiment on the steroid-dependence of the trans-
cortin-membranz interaction {see ahove) and by our
earlier observation that endometrium plasma membrane
could recognize another steroid-binding serum protein,
SHBG, complexed with certain steroids (4] The elution
was performed as follows. First. the column was exten-
sively washed with a buffer that did not contain any
steroid to remove progesterone. Then it was filled with a
buffer contai one, incubated for 2-5 h at
4°C and. finally, vashed with the same buffer. As seen
from Fig. 2B, application of this procedure resulted in
the eluticn of a portion of the labeled membrane com-
ponents. The yield was approx. 30% of that obtained
when using the first elution procedure, and an extra
washing of the column with the buffer containing trans-
cortin-progesterone led to elution of additional kutbeled
material (Fig. 2B). In our opinion. the incomplete elu-
tion of the transcortin-binding components achieved by
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substitution of progesterone, bound to immobilized
transcortin, for testosterone was due to hindered con-
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Fig. 4. Isoelectrofocusing of the affinity eluate. (1) Intact eluate: (2)
eluate treated with pronase; (3) eluate treated with neuraminidase.

However, i (Fig. 4) revealed
that this protein is very acidic: its isoelectric point is at
pH 3.3. After the treatment of the preparation with
inid the isoelectric point rose to 3.7 (Fig. 3).

{or ional transiti of the i bilized gl
molecules.
It should be emphasized that both elution procedures
duced labeled with similar
molecular properties.

P

Properties of in-binding b
Extraction of the affinity eluates oblnmed wnh chlo-
roform/ methanol [22] and treating them with trichloro-
acetic acid showed that about half of the radioactive
material was lipid, while the rest was protein. In accor-
dance with these observations, electrophoresis in the
of sodium dodecylsul! (Fig. 3A) gave a
dn‘f use zone near the end of the gel rod, which is typical
for lipids, and one discrete band that corresponded to a
protein with an apparent molecular mass of 20.0 + 1.5
kDa (mean value + S.E.. n=4). The protein nature of
this substance was proved by the disappearance of the
discrete band after pronase digestion of the preparation
prior to clectrophoresis, the diffuse lipid zone bemg
unchanged (Fig. 3B). Omission of 2. p ol

This suggests that the transcorun-bmdmg membrane
p is a sialogl

Immunochemical expenments (Table 1I) gave further
evidence that the isolated membrane sialogiycoprotein
had an affinity for transcortin. It was precipitated by a
monospecific antitranscortin antiserum only in the pres-
ence of transcortin in the medium. Furthermore, at

tin i in the lytical

ranging from 4 10~ n to 1-107° mol/1 the amount of
the p 1! i d with the
transcoriin ccr.cemratmn Thls is in agreement with the
concentration range wherein the specific transcortin
binding to the end plasma b was
observed (cf. Fig. 1). When the transcortin concentra-

TABLE T

Precipitc.ion of the '*I.labeled membrane sialoglycoprotein isolated
from decidual endometrium plasma by anti-
serum in the presence of increasing transcortin concentrations

Specific ipitation was calculated by i itation in

from the mixture used for the treatment of the prepara-
tions before electrophoresis did not result in the ap-
pearance of new bands or shift of the 20 kDa band
This suggests that there are no intra- or intermol

the absence of antiserum from the total precipitation. Results from
two independent experiments: in each of them analysis were carried
out in triplicate.

disulfide bridges in the 1 protein di

Membrane receptors for peptide and protem
hormones are known to be biopolymers having a sub-
unit structure [23]. We, therefore, assume that the 20
kDa protein found is one of the subunits that form the
membrane binding sites for transcortin. Its behavior
during electrophoresis under non-denaturing condi-
tions, namely, formation of a single low-mobility band
(R approx. 0.1), suggests that this protein can form a
polymer of a definite stoichiometry. This fact could also
be explained by a little net charge of the protein mole-
cule under the weakly alkaline conditions of electro-

T i [
f;""cl“/';;”“"“ total cpm specific
cpm % of total ‘251
radioactivity
added
0 {nonspecific
adsorption) 4100 - -
5-107%2 4100 o 0
4.107" 4400 300 44
2:107% 4700 600 88
1107 5100 1000 157
1107 4300 290 29
11077 3900 ° 0




tion in the medium was increased to 1-1077 mol/1.
which was much greater than the transcortin-binding
capacity of the antiserum used, the preclpnauor. of the
labeled sialog| to the
background radioactivity adsorption level. Collectively.
these findings indicate that the membrane sialoglyco-
protein complexes with transcortin-progesterone in the
solution.

Human transcortin is one of a few proteins known to
interact with hydroxylapatite so weakly that they are
not retained in a column packed with this adsorbent
when being dissolved in and eluted by a diluted sodium
phosphate buffer (e.g., 0.005 M, pH 6.8) [18]. Unlike
transcortin, the membrane sialoglycoprotein was found
to adsorb strongly to hydroxylapatite under the above
conditions. Thus, when a solution of the labeled
sialoglycoprotein preparation in the above buffer was
applied on a microcolumn packed with hydroxylapatite
(see Materials and Methods for details), about 70% of
the radioactivity was retain=d in. the column. Based on
the trichl ic acid precipi this cor ded
to the retention of about 90% of the labeled protein.
The dramatic diff in the chrc ic behav-
ior of the two giycoproicins allowed us to use hydroxyl-
apatite as an agent to separate ‘free’ and ‘receptor-
bound’ transcortin fractions, when studying the con-

ion-d d of fe in model
systems. Each of these systems contained a variable
amount of '*I-transcortin, a constant quantity of the
membrane sialoglycoprotein and a high concentration
of a certain steroid. These experiments showed (Fig. 5)
that the membrane sialoglycoprotein binds specifically
transcortin complexed with progesterone or cortisol but
not with testosterone. In agreement with the experi-
ments on the membrane level (see above), the solubi-
lized sialoglycoprotein displayed higher affinity for
transcortin-progesterone than for transcortin-cortisol:
the respective K, values were approx. 2-10'" and
7-10"" mol/L.
The affinity of the solubilized sialoglycoprotein for

pmol /1
o

125] Transcortn bound
N s

0 200
251 Aranscortin added, =y -Jranscortn
amot /1 bound, pmol /
Fig. 5. (A) binding to the i in of
1 wil 1). cortisol (2) or tes-

tosterone (3); (B) Scatchard plots for the specific binding of proges-
terone (1) and cortisol (2) transcortin complexes.
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transcortin-progesterone is apparently higher than that
of the membrane binding sites: the respective K values
are approx. 2-10°'"" and 1-107'" mol/l. The ap-
proximately 5-fold difference between these values could
hardly be explained by the use of two different analyti-
cal techniques for their determination. Assumingly.
reflects that, when located in the membrane, the trans-
cortin-binding sialoglycoprotein interacts not only with
transcortin but also with other membrane components.
Alternatively, it could be a subunit of a holoreceptor for
transcortin-steroid compfexes, which is similar to the
recognition system for SHBG-estrogen complexes previ-
ously found in the endometrium cell membrane [4].

in the preseat work we have not investigated the
origin of the non-p 1 b that

scortin-binding sialoglycoprotein during
affinity chr phy of the b solubilizate.
It can be assumed that these substances are lipids
containing unsaturated fauy acid residues, which ex-
plains the covalent linking of '**I, and that they are
important for the assembly and functioning of the
membrane binding sites for transcortin. These lipids
seem to be tightly, although noncovalently. bound to
the sialoglycoprotein found.

It is possible that, apart from the sialoglycoprotein
described in the present work., some other membrane
proteins are nvolved in the specific binding of trans-
cortin. and we could not detect these proteins because
they interacted with the affinity resin too weakly (and
were cluted during the initial washing of the column) or
too tightly (and were not eluted at all) or because they
did not contain the radiolabel. However. it should be

phasized that lhe sialogl! discovered is the
i of the human

| transcortin-bindi

decudu.nl endometrium plasma membrane. This stems
from its high affinity and steroid-dependence of the
transcortin binding, whlch are similar to those displayed
by the b prep »ns. Low app molecu-
lar mass of the t sialoglycop led by
electrophoresis under denaturing conditions, along with
its ability to form a polymer indicates that, in the
membrane, several 20 kDa protomers could be involved
in the formation of a functionally active transcortin-
binding site.

The structure of the transcortin-binding site and the
biochemical consequences of the binding of transcortin-
steroid to the end ium plasma mem-
brane must await further investigation. It is, however.
evident that the results of the present work support an
active role played by transcortin in the mechanism of
steroid hormone action.
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