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1. Introduction

Affinity chromatography methods have been
applied to purification of several peptide hormone
receptors, including insulin [1], prolactin [2] and
LH(hCG) receptors [3,4]. However, in these methods
a good displacement of the receptor from the ligand
hormone cannot be achieved because of the almost
irreversible nature of the binding between these two
entities. Especiaily, the direct affinity chromatography
methods used in LH receptor purification require

extreme nnnrhhnnc for dissociation of fhP rPr‘Pntnr

and thus LH receptor with all of its original properties
is not obtained [3].

We have found that anti-hCG gamma-globulins,
covalently linked to CNBr-activated Sepharose 4B,
bind solubilized **I-labeled hCG—receptor complex
without significant dissociation of the complex. The

L dh +
bound hormone—receptor complex can specifically

be displaced from the immunoaffinity matrix with
an excess of hCG. Here we describe a purification
procedure for hCG—receptor complex by the
immunoaffinity chromatography developed.

hCG--receptor complex was purified from
immature pseudo pregnant rat ovaries. The pseudo-
pregnancy was induced in immature day 2527
Wistar rats by sequential PMSG (Diosynth, Holland)
and hCG (Diosynth) treatment as in [5]
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iodinated hCG as follows. Two ovaries (200 mg) were
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homogenized in 2 ml 0.01 M phosphate buffer

(pH 7.0), 0.14 M NaCl (PBS) containing 1 mg/ml
Trasylol (Bayer, FRG) and N-ethylmaleimide (Sigma,
St Louis, MO) with 30 strokes in a glass homogenizer.
The homogenate was centrifuged at 20 000 X g for
30 min and the pellet obtained was suspended in 2 ml
PBS containing the enzyme inhibitors and incubated
with 2 X 10% cpm of '?*I-labeled hCG for 30 min at
37°C. hCG was labeled with carrier free Na'?%1
(Radiochemical Center, Amersham, Engiand) to spec.
act. 20 uCi/ug using chloramine T method as in [6].

The bindine reaction was stopned by adding 3 ml ice-
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cold PBS and the membrane particles were sedimented
by centrifuging at 20 000 X g for 30 min. The pellet
was suspended in 5 ml ice-cold PBS and centrifuged
as above. The final pellet was suspended in 2 ml 1%
Triton X-100 (BDH Chemicals, England) in PBS
containing the enzyme inhibitors with 100 strokes in
a gl?:SS uomogemzer and incubated auuSGQbEﬁuy at
4°C for 30 min, mixing by a magnetic stirrer. The
mixture was diluted with cold PBS to 0.5% towards
Triton X-100 and centrigued at 100 000 X g for
2 h to obtain a soluble **5I-labeled hCG—receptor
complex.

The hormone—receptor complex was subsequently

d[ld(.,llcu to dl'lll-IlCU ocpndruse 4B lmIIlUIlUdllll'llly

matrix which was prepared as follows. Gamma-
globulins of rabbit anti-hCG serum were precipitated

with saturated ammonium sulphate essentially as in
[7]. Gamma-globulins were covalently coupled to
CNBr-activated Sepharose 4B (Pharmacia, Uppsala)
according to the instructions of the manufacturer.

The DlIl(.llIlg capdcuy of anu—nbu oepndrose was 3 ug

hCG/ml and K, av. was 0.5 X 107 mol/l. hCG—receptor
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complex was attached to the gel by incubating the
100 000 X g supernatant with 20 ul immunoaffinity
matrix in a syringe for 4 h at 22°C by mixing end-
over-end. After the incubation the column was washed
with 10 ml cold 0.5% Triton—-PBS (0.4 ml/min) and
the ?%I.labeled hCG—receptor complex was displaced
specifically with 200 ut 20 uM hCG in 0.5% Triton—
PBS (4 h, 22°C). The displaced radioactivity was
analyzed by gel filtration on a Sepharose 6B column.
Free hCG was separated from the hormone—receptor
complex by gel filtration on Sephadex G-150
(Pharmacia, Uppsala). Proteins were determined by
the Lowry method [8] using bovine serum albumin
(Sigma, St Louis) as standard. Precipitation of Triton
X-100 in the analyzed aliquots was inhibited with
sodium dodecyl sulfate [9].

3. Results

Over 90% of the '*5I.labeled hCG—receptor com-
plex was obtained into soluble form with a single
Triton X-100 extraction of the prelabeled membrane
particles of the ovaries, The anti-hCG Sepharose
bound 90% of the soluble radioactivity during sub-
sequent incubation of the extract with the immuno-
affinity gel. When the washed gel was incubated with
an excess of hCG, 30% of the bound radioactivity was
released and another 30% could be released with
renewed incubation. Accordingly, a 40% recovery of
125.labeled hCG—receptor complex was achieved
with two hCG displacements. The displacement of
the >[-labeled hCG—receptor complex appeared to
be specific since neither 0.5 M NaCl nor 0.1% albumin
in 0.5% Triton-PBS could cause detachment of the
hormone-—receptor complex. The gel filtration of the
displaced material on Sepharose 6B showed one
radioactive peak eluting in the same volume with the
125].]abeled hCG—receptor complex present in the
original Triton extract (fig.1). Molecularly intact hCG
wasreleased from the complex when lowered to pH 3.

A possibility remains that the immunoaffinity gel
leaks antibody and therefore the displaced material
could represent '2°I-labeled hCG—antibody complex.
However, the controls performed exclude this
possibility. When '?*I-labeled hCG alone was attached
to anti-hCG Sepharose and subsequently displaced
with an excess of hCG only free labeled hCG was
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Fig.1. Gel filtration on a Sepharose 6B column (2.6 X 70 cm)
of the '**Idabeled hCG—receptor complex displaced from
the immunoaffinity matrix. The column was eluted at 4°C
with 0.5% Triton—PBS 20 ml/h and 4.5 ml fractions were
collected.

obtained in the gel filtration of the displaced material.
In addition, when '*'I-labeled hCG was attached to
the gel together with ?*I-labeled hCG—receptor com-
plex no exchange of **'I radioactivity to the higher
molecular form occurred (fig.2). On the other hand,
no aggregation of the purified 125I-labeled complex
took place when the displaced material was incubated
with anti-rabbit gammaglobulin serum (fig.3).

Elution of the immunoaffinity gel containing the
1251.]abeled hCG—receptor complex with 0.1 M acetic
acid (pH 4) for 1 min released only a negligible
amount of radioactivity. The subsequent treatment of
the gel with an excess of hCG displaced only free
1251 Jabeled hCG indicating that the pH treatment had
dissociated the receptor from the hormone. However,
no specific hCG-binding could be detected in the
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Fig.2. Triton-solubilized '**I-labeled hCG—receptor complex ) . -
and '3'[Habeled hCG were simultaneously attached to anti- 0 05 10

hCG Sepharose and subsequently displaced with an excess of
unlabeled hCG. The displaced material was fractionated on a
Sepharose 6B column (2.6 X 70 cm). '*'I radioactivity was

solely eluted at the volume of free labeled hCG ( =0.58).
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Fig.4. Removal of hCG by a Sephadex G-150 column
(1.5 X 60 cm) from the '?*$[-abeled hCG—receptor complex
purified with anti-hCG Sepharose. The column was

equilibrated and eluted with 0.1% Triton-PRS (3 mi/h) and

0.6 ml fractions were collected.

neutralized pH 4 eluate suggesting that the receptor
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hCG from the immunoaffinity gel eluate was
removed by gel filtration on Sephadex G-150 (fig.4).
A purification coefficient of 21500 was achieved
(table 1).

Fig.3. " [1abeled hCG was incubated with soluble anti-hCG
namma-alnhuhn in 0.5% Triton-PBS for 4 h at 20°C and

subsequently 16 h with goat anti-rabbit gamma-globulin
serum. The !?*I-abeled hCG—receptor complex purified with
the anti-hlCG § cvpluuuw was also incubated with 5u¢|. anti-
rabbit gamma-globulin serum for 16 h. The two incubates
were mixed and fractionated on a Sepharose 6B column. No

aggregation of the **I-labeled hCG complex occurred during
the incubation with anti-rabbit gamma-globulin serum.
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Table 1
Calculation of the recovery and purification coefficient of the '**I-labeled
hCG—receptor complex

Purification Protein cpm cpm/ug Recovery Purification

stage (ug) X10-¢ protein %) coefficient
Homogenate of

6 ovaries 23430 12974 554 100 1
Triton X-100

extract 3530 11.69 3312 90.1 6.0
Immunoaffinity

gel - 10.43 — 80.4 -
Eluate of two hCG

displacements - 4.82 — 37.2 -
Top fractions of

Sephadex G-150 <2 1.75 875 000 13.5 >1579

2 In the ovarian pellet after washing off free ?*Idabeled hCG

4. Discussion occupied receptor. This could enable the purification
of the LH receptor with antibodies raised against the
This study demonstrates that anti-hCG gamma- hormone—receptor complex.

globulins conjugated to CNBr-activated Sepharose can
be used to purify hCG—receptor complex with rather
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