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hormone secretion. The in vivo interaction between VIP-
containing nerve fibers and other factors, neural as well as
nutritional, which influence hormone secretion, is not
known. The present study suggests that a potentiating
synergism might be exerted through an interaction between
cholinergic nerve fibers and VIP-containing nerve fibers.
VIP and carbachol both displayed a marked glucagon
secretory effect. The importance of these actions on the
glucagon cell might well be expressed through an interac-
tive neural regulation of glucagon secretion exerted by
acetylcholine and VIP.
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Sertoli cells of adult rats in vitro. IIL. Purification of androgen-binding protein from the culture medium!
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Summary. A method giving a high yield for the isolation and purification of the androgen-binding protein (ABP) from the
nutritional medium of cultured Sertoli cells from adult rats is described.

Androgen-binding protein (ABP) is a secretory product of
Sertoli cells which has been purified and characterized
from the testis and the epididymus of several mammals®'°,
Moreover, it is known that Sertoli cells in vitro are still able
to synthesize ABP and release it into the medium'"'2. This
capacity makes them a useful source for the purification of
this protein. ‘
This paper describes a method for isolating ABP from the
medium of cultured rat Sertoli cells and confirms previous
findings" on the possibility of making cultures of Sertoli
cells from adult rats.

Materials and methods. Sertoli cells of 4-month-old Long
Evans rats were isolated and cultured as previously de-
scribed!®, The cells were subcultured into 10 roller-bottles,
each containing 150 ml of Eagle’s medium (Flow Lab.,
Rockville) supplemented with 10% foetal calf serum (Euro-
bio Lab., Paris). When monolayers became confluent, the
nutritional medium was removed and replaced by an equal
volume of fresh medium. After 10 days of culture the
pooled media (1500 ml) were used for ABP purification.
Protein concentration was evaluated according to Lowry et
al.l, Proteins were precipitated with 40% saturated ammo-
nium sulphate at 0 °C. The sediment, recovered by centrifu-

Purification procedure for ABP from Sertoli cell culture medium

gation, was dissolved in 5 ml of 0.1 M tris-HCI buffer, pH
7.4, with 1 M NaCl and dialyzed against the same buffer.
The chromatography was performed by a 2089 Uvicord 111,
280 nm filter, 11300 Ultrograd (LKB, Sweden). The gel
filtration was performed at 0 °C on a column (2.5 x 100 cm)
of superfine Sephadex G-200 eluted with 0.1 M tris-HCl
buffer pH 7.4 containing 1 M NaCl. The flow rate was
10 ml/h and fractions of 2 ml were collected, starting from
100 ml] of eluent. The ion exchange chromatography was
performed according to Cervone et al.”’. Immunoelectro-
phoresis, using anti-whole rat and anti-bovine sera (Behr-
ing) and normal rat and bovine sera as controls was carried
out according to Sega et al.!®. Isoelectric focusing on
polyacrylamide gel was performed by BIO-RAD equip-
ment according to Wringley!”. The pH gradient was mea-
sured by a BIO-RAD profiler. Gels were scanned at 590 nm
with PMQ3 Zeiss spectrophotometer. ABP activity was
determined on 0.3 ml (40 mg/ml) of fraction A from DEAE
cellulose chromatography with *H-testosterone (2x 107 M,
average sp. act. 44Ci/mmole) purchased from New En-
gland Nuclear Co.!..

Results. The fractions between the 2 peaks”!? were collect-
ed, concentrated and refiltered on Sephadex G-200 (fig.1).

Step Total protein Total pmoles Sp. act. pmoles Yield % Purification
(mg) “bound (mgprotein)~! (fold)

Whole medium 8000 31,818 39

(NH4),SO4 50 30,860 617 97 158

1st Sephadex G200 10 22,274 2227 70 571

2nd Sephadex G200 3 20,683 6894 65 1767

DEAE-cellulose 1.5 17,500 11,667 55 2991

The specific activity of ABP after each step was determined according to Fritz et al.!l,
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Figure 1. Filtration on Sephadex G-200 of 40% (NHy), SO4
precipitated (dashed line). The fractions from 10 to 16 were
collected, concentrated and refiltered on Sephadex G-200 (contin-
uous line). The elution volumes of blue dextran (Vy), Globulin (y-
G) and albumin (Alb) are indicated by arrows.
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Figure 2. Ion-exchange chromatography on spherical DEAE-cellu-
lose of the peak (10-16) pooled from the 2nd filtration on
Sephadex G-200.

The peak between fractions 10 and 16 did not appear in the
first gel filtration, due to the amount of proteins in the 2
major peaks (fig.1). The fractions 10-16 were processed
exactly as above and 1 ml (3 mg/ml) was dialyzed against
0.01 M phosphate buffer, pH 8. The patterns of DEAE
cellulose chromatography is shown in figure 2. Peaks A and
B were collected and concentrated to 4 mg/ml. Immuno-
electrophoretic analysis demonstrated that the fractions A
and B did not contain rat serum proteins. Fraction B
showed a mild precipitin line with anti-whole foetal calf
serum. These results excluded ABP presence in peak B.

The isoelectro-focusing of the proteins eluted in peak A
gave a single band p. I=4.7 in the pH range 3-10 (fig.3).
The 3H-testosterone binding activity (0.14 p-moles) was
identical with the amount of fraction A present in the
dialysis tube, assuming a molecular weight of 90,000 dal-
tons, in agreement with the elution zone in the gel filtration
on Sephadex G-200>%, The purification steps for ABP are
summarized in the table.

Discussion. The main advantage of the employment of
Sertoli cell cultures, rather than epididymis and testes, in
order to purify ABP is the possibility of minimizing the
presence of extracellular components which contain large
amounts of testosterone-estrogen binding albumin and glo-
bulin (TeBG)!"?!. Because of the presence of foetal calf
serum in the medium of Sertoli cell cultures, we chose to
isolate ABP by classical methods rather than by affinity
chromatography which retains bovine serum proteins
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Figure 3. Isoelectric |
focusing on polyacryl- ol
amide gel of fraction
A (30 pg) collected [ .
from DEAE-cellulose R 0
chromatography, pH O 2 4 6 8 10 cm
gradient 3-10. Distance

(TeBG). It has been shown that TeBG possesses not only a
high binding capacity for steroids, but also antigenic deter-
minants and physico-chemical properties, common to the
rat ABP®. Nevertheless, with the above-described method
these contaminations are excluded as demonstrated by
isoelectrofocusing on polyacrylamide gel which shows a
single protein that does not cross-react with normal rat and
bovine sera.

1 This work was supported by grants No.80.01547.96 and
No.80.01582.96 from the Consiglio Nazionale delle Ricerche.
Reprint requests to: C. De M., Regina Elena Institute for
Cancer Research, Viale Regina Elena 291, 1-00161 Rome
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