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Complex formation between trunscortinand the 20 kDu siuloglyeoprotein from the plasma membrane of human deeldual endometrium (presumibly

a transcortin-recognizing subunit of trunscortin membrane receptor) was studied using cross-linking veageints. The action of |.5difluore-2.4-di-

nitrobenzene (DFDNB) on'a solution of V¥ [-lubelled 20 kKDa sialoglycoprotein and unlabelled transcortin resulted in the formation of twa 4],

containing species that correspanded to covalently linked complexes of one transeortin moleeule and either 2 or 4 molecules of the libeled membrane

sinloglycoproatein, Only the latter complex was observed when the endometrium membranes were incubated with [2*IJuranscortin and treated with
DFDNB. This suggests that the functional form of transcortin-recognizing subunit of the membrane receptar is u tetrumer;

Transcortin; Progesterone; Plasma menmbrane receptor; Bifunetional reugents; Human decidual endometrium

1. INTRODUCTION

Specific steroid-binding globulins of human plasma,
transcortin and sex-hormone-binding globulin, have
been shown to specifically ‘interact with: the plasma
membranes of human steroid hormone target tissues,
liver [1], decidual endometrium. [2-5], prostate [6,7]
and placental syncytiotrophoblast [8]. This suggests
that receptors for the steroid-binding globulins occur in
these membranes. Using affinity chromatography of
125].labeled, sodium cholate-solubilized decidual en-
dometrium membranes on transcortin-Sepharose, we
have recently shown that these membranes contain a
sialoglycoprotein with a minimum molecular mass of 20
kDa, which forms complexes with transcortin, and con-
sequently serves the function of a transcortin-
recognizing subunit of the transcortin receptor [5]. In
the present work, we used cross-linking reagents for in-
vestigating the stoichiometry of transcortin' complex
formation with the 20 kDa sialoglycoprotein in solution
and in the membrane.
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2. MATERIALS AND METHODS

2.1, Chemicals

CNBr-activated Sepharose 4B and protein standards for ¢lec-
trophoresis were purchased from Pharmacia (Uppsala, Sweden), m-
maleimidobenzoic acid n-hydroxysuccinimide ester (MIS), dimethyl
suberimidate (DMS), 1,5-difluoro-2,4-dinitrobenzene  (DFDNB),
lodogen, and lodobeads were purchased from Pierce (Rockford, 1L,
USA). Other chemicals wereobtained from Serva (Heidelberg, FRG).

2.2, Proteins

Transcortin was isolated and radioiodinated as previously describ-
ed [4]. '"YI-Labeled 20 kDa subunit of transcortin receptor. was
isolated from the radioiodinated plasma membrane preparation ‘of
human decidual endometrium by affinity chromatography  on
transcortin-Sepharose {5). Briefly, the membranes were isolated from
homogenized - endometrium' by density-gradient -centrifugation,
radiolabeled using {'?*1}sodium iodide and lodobeads and solubilized
with sodium cholate.: The solubilizate was applied on a transcor-
tin-Sepharose column. The column was thoroughly washed and the
labeled 20 kDa subunit was then eluted with Krebs buffer containing
1 g/l transcortin and 2% 10”9 M progesterone. (The steroid was in-
cluded in all the buffers used throughout the purification procedure
because it had been previously demonstrated that the transcortin-
receptor interaction was steroid-depéndent. [5].) The eluate was
freeze-dried, dissolved in a small volume of distilled water and filtered
through a Bio-Gel P-6 (Bio-Rad, Richmond, CA, USA) column
equilibrated with 0,01 M sodium phosphate buffer, pH 6.8, contain-
ing 0.1 g/1 transcortin and 1x10~% M progesterone, This affinity
eluate was found to include only two proteins, unlabeled transcortin
and '*|-labeled 20 kDa subunit of the transcortin receptor (Fig. 1A),

2.3, Cross-linking experiments

To study the complex formation between transcortin and the 20
kDa receptor. subunit in solution, one of the above bifunctional
reagents dissolved in dimethyl sulfoxide was added to the affinity
eluate to a final concentration of 0.2 g/1. The mixture was then in-
cubated for 18 h at 4°C with continuous stirring, Afterthat, 1 M Tris-
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HECL pH 74, was sdded va the samples (one tertly af the sample
volumey. Sumpley were Ineubated a1 roem temperature for 30 min and
desalied by fiiration thraugh o Blo-Gel P26 column,

Tov study the transgortin complexing with the membrane ¢om-
poncuts, [Mjranwenin wis added o the unlabeled membrane
suspensian i Krebs buffer conainling % 107 * M progesieranc: Inie
u parallel sev of samples, a 500-Teld melar excess of unlabeled
tramwardn  was Inireduced in ordse 1o evaluate  nonspecific
™ rnacortn interaction with the membrane components. The
samples were fncubated far 18 h at 4°C with shaking., Memberanes
were vedinvented By centrifugaiion for 1§ min at 4000 % g, and super-
natant was discarded. The membrane peliers wére wiee washed with
6,01 M sodium phosphite buffer, pH 6.8, and suspended in the same
butfer. DFDNB dissolved in dimethyl sulfoxide was added 1o the
samples up 1o a final concentrtion of 0.2 g/l The sumples were in-
cubmed overnight a1 4°C, Then the unrencted substances were removy-
ed by washing. the membranes with Krebs bulfer ¢ontaining | g#l
avalbumin (3 times) and disiilled warer (3 times),

Te study the reguirement of transcartin for the ¢ross-linking of 20
kDa receptor subunit, we have carried out the fellowing experiment.
A preparation of the plasma membranes was divided into 2 partx,
After reating one of them with DFDNB in the absence of transcortin,
both parls were radiolodinated, solubilized, and the radiolibeled
rranscortn-hinding components were isolated ax above in parallel
chromatography runs using 2 similar transeortin=-8epharose columns.

The samples of the affinity eluates prepared from both intaer and
DFDNB-treated membranes, affinity eluate wreateed with various
cross-linking reagents, and membrane suspension cross-linked with
ramseortin were analyzed by SDS-PAGE (9).

3. RESULTS AND DISCUSSION

We have recently demonstrated (5] that purified 20
kDa subunit of the transcortin receptor, dissolved in a
buffer without detergents, tended to form an oligomer,
But the functional form of this receptor subunit in the
membrane remained unknown., To elucidate the
stoichiometry of its complexing with transcortin, we
have used 3 bifunctional reagents, MBS, DMS and
DFDNB.

At the first stage of the work, we have studied the
cross-finking of transcortin with the purified 20 kDa
receptor subunit in solution. With this aim, we treated
the affinity eluate containing this subunit labeled with
1251 and a great excess of unlabeled transcortin (com-
plexed with progesterone, which was a requirement for
the transcortin interaction with the membrane receptor
[5]) with the above bifunctional reagents. It has been
previously demonstrated that, in this eluate, the 20 kDa
receptor subunit is tightly complexed with transcortin
[5]. As seen from Fig. 1A, the eluate contained only 2
proteins, unlabeled transcortin® and radioiodinated
receptor subunit.

SDS-PAGE of the eluate treated with MBS and DMS
revealed that these bifunctional reagents were ineffec-
tive in cross-linking transcortin-membrane receptor
subunit complex: only a radioactive band corre-
sponding to the '*’I-labeled 20 kDa protein was
observed.

When the affinity eluate was treated with DFDNB, 2
other radioactive bands were found (Fig. 1B). These
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bands corresponeed o pratein species with molecular
masses of 92 and 136 kDa. Based upon che rranscortin
molecular mass of 35 kDa [10], we have concluded that
these species represent covalently linked complexes of
transcortin with 2 and 4 protomers of the receptor
subunit, respectively,

Effective ¢cross-linking of transcortin and the recep-
tor subunit with DFDNB indicates close contact be-
tween the 2 proteins, since this bifunctional reagent can
link reactive groups located at the distance of 3-5
[L1]. We cannot as yet explain the ineffectiveness of the
two other bifunctional reagents. A possible explanation
is that the hydroxyl groups of the sugar residues of
transcortin and/or the receptor subunit were involved
in the cross-linking with DFDNB whereas the polypep-
tide chains of the two glycoproteins were at a relatively
large distance from one another. Such explanation
would be consistent with our findings on the involve-
ment of transcortin sugar chains in the interaction with
the other membrane receptors [12).
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Fig. 1. (A) SDS-PAGE In 15% gel of the affinity eluate containing
125].labeled membrane 20 kDa receptor subunit and ‘unlabeled
transcortin complexed with progesterone: © = profile of radioactivity,
— = absorbance at 280 nm. (B) SDS-PAGE in 5% gel of the same
eluate with (®) and without (©) the treatment with DFDNB.
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Fig. 2. SDS-PAGE in 5% gol of the cndometrivm membranes
mcubmccl with ("**[Jtranscortin in the presence (7) and in the absence
(®) of excess unlabeled ranscortin and treated with DFDNB.

In order to determine the functional form of the
transcortin-recognizing receptor subunit in the mem-
brane, a suspension of the unlabeled membranes was
incubated with [‘2’I]transcortin-progeswrone complex
either in the absence or in the presence of excess
unlabeled transcortin (to evaluate nonspecific cross-
linking) and treated with DFDNB. In this case, SDS-
PAGE (Fig. 2) revealed only one discrete radioactive
band which corresponded to a protein species with a
molecular mass of 136 kDa. Only this discrete band
disappeared when excess unlabeled transcortin was
present in the samples. This means that this band cor-

responds to a specific complex of labeled transcortin .

with the component(s) of transcortin receptor. It is evi-
dent that, as in the case of the cross- -linking in solution,
this complex consists of one molecule of transcortin
and 4 molecules of 20 kDa réceptor subunit,

The transcortin requirement for the covalent cross-
linking of the 20 kDa receptor subunit was finally prov-
ed by an experiment in which we compared the
molecular masses of '*’I-labeled receptor components
isolated by  affinity chromatography on transcor-
. tin-Sepharose: from the intact and DFDNB-treated
radioiodinated membranes. Fig. 3 shows that the
pretreatment of the membranes with the cross-linking

reagent had no effect on the SDS-electrophoresis pat--

tern of the purified receptor components: the only
observed radioactive band corresponded to  a
monomeric form of the 20 kDa subunit. This means
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Fig. 3. SDS.PAGE in 5% gel of ™idabeled transcortin-binding
component iyolated from the radioiodinated plasma membranes

prevredted with DFDNB (#) in comparisor with the sume component

isolated witheut the pretreatment of the membrangs with the ¢ross.
linking reagent ().

that, although one transcortin molecule interacts with 4
20 kDa molecules, the latter can be cross-linked with
DFDNB only to transcortin but not to one another.,

Collectively, the data obtained in this work give
evidence that the functional form of the transcortin-
recogmzmg subunit of trans;orun membrane receptor
is a tetramer.
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