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DOMUZ UTERUS SITOZOLUNDEN SiTOPLASMIK PROTEINLERIN
IMMUNOKIMYASAL iZOLASYONU*

IMMUNOCHEMICAL ISOLATION OF CYTOPLASMIC PROTEINS
FROM PIG UTERUS CYTOSOL

ismail PEKER"*®

SUMMARY

Gamma globulin was isolated from goat anti-pig serum and coupled
to CNBr activated Sepharose and serum proteins from pig uterus ecytosol
was seperated using this immunoadsorbent.

OZET

Domuz serumu ile immunize edilen keci serumundan gamma globulin
izole edildi ve CNBr ile aktive edilen Sepharose’a kaplandi. Domuz uterus
sitozoliiniin ihtiva ettigl serum proteinler bu immunoadsoerbent kullamlarak
ayrid

* This study was carried out in Max-Planc Institute in Hannover, Germany.
** Marmara Univ. Faculty of Pharmacy, Department of Biochemistry, Istanbul.
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INTRODUCTION

Cytosol of pig uterus contains a lot of plasma proteins. The
aim of this work was isclation of cytoplasmic proteins from pig
uterus cytosol using an immunoadsorbent prepared by conjugating
goat serum (against pig serum)} to Sepharose CL-4B. The cytosol
was applied on the column of antibody-coupled Sepharose in order
to bind the contaminating plasma proteins. The eifuluent was
examined for plasma proteins by iminunoelectrophoresis, double-
diffusion and radial immunodiffusion fechnigues. These processes
were repeated until there were no detectable plasma proteins in
the effuluent, which was dialyzed ageainst distilled water and
iyophilized. Desorption of immunoadsorbent was achieved by
several methods.

MATERIALS AND METHODS

Goat serum was prepared against pig serum. Sepharose CL-
4B was purchased {rom Pharmacia Fine Chemicals (Uppsala,
Sweden). Cyonogen bromide and other chemicals were obtained
from E. Merck {(Darmstadi, Germany).

hnmmzomert? x;)?zmng 2% agar-purum in Michealis buffer, water
{(1:1, V:V}, 50 mA,/Plate, 165 minutes, at 4°C were used.
Double immunodiffusion: 2% agar-purum in Michealls buffer,

§
i
water (1:1, V:Vy, 51l sample, 20 ol antibody were used.

Single radial immunodiffusion: The processes were carried out as
previously described {1). The agar coniained goat serum against
pig serum. The antigen wells were filled with serial dilutions of
pig serum proteins or cytosol or cytoplasmic proteins of pig uterus.

Protein assay:. Protein determinations were performed by the
Bio-Rad protein assay (2, 3). Turbid samples were dissoived with
Triton X-100 before protein assay treatment.

Preparation of Cytosol: All operations were carried out at 4°C.
Immature pig uteri were collected at the local slaughterhouse as
soon as the animals were killed, and kept in plastic bags buried
in crushed jce while being rushed to the laboratory. The uteri
were stripped off from connective tissue and coarsely minced in a
meat grinder and suspended in 2 volumes of 10 mM sodium
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phosphate buffer containing 150 mM NaCl and 5 mM NaN, pH 7.4
(PBS) and homogenized with an ultraturrax (Jahnke Kunkel
TP18/10) for 10x10 seconds with intermittent pauses oi 20 se-
conds. The homogenate was centrifiged for 90 minutes at 40,000
rpm (284,000 gy in a SW 40 rotor (Beckman Ultracentrifuge).

Isolation of gamma globulins from goet anti-sera against pig
Serum: 'I}\d\; was carried out according to the method of Kekwick
(4). Addition of 18 g/100 ml of Na,SO, to 600 ml of goat serum
against pig serum pzem}ﬁ tated the globulins almost completely.
The mixture was centrifuged at room temparature for 60 minutes,
at 30,000 rpm in SW 40 rotor. The precipitate was dissolved in
0.1 M NaHCO; buffer (pH8.5), made up to 40% of the initial
serum volume, then was precipitated with Na,30, (12 g/100ml)
and centrifuged again. This precipitate was dissolved in 35% of
the init m‘ serum volume with 0.1 M NaHCO, (pH8.5) then di-

nst 0.1 M NaHCO. (pH 8.5) at room temparature for

Prepara of immunoadsorbent: 1200 ml of Sepharose CL«%B
was washed twice with distilled water then with 0.5 M N
}; ain with distilled water and filtered over a Buchner i{',i}”i?".i&in
The washed Sepharose was mixed with an equal volume of
water and finally cyanogen bromide (300 mg/ml of packed
sepharose) was added at once to the stirring suspension. The
pH of the suspension was immediat uiy raised to and main-
tained at 10-11 with 8M NaOH. The te nparamz“@ is maintained
at 18-22°C by adding pieces of ice as needed. The reaction was
completed in 30 mmmm as indicated by the :essaimn of proton
release. A large amount of ice was rapidly added to the suspen-
sion, transferred guickly to a Buchner funnel. Activated Sepharose
was waghed with 20 times of its original volume and added to a
plastic beaker containing 1200 ml of gamma globulin (5.8 mg/
ml) of goat anti-pig serum. pH was adjusted fo 8.5. The reaction
mixture was gently stirred for 48 hours in the cold room. Im-
munoadsorbent was filtered with a Buchner funnel, washed with
5 volumes of 1 M ethanolamin (216 ml of ethanolamin + 3024 ml
of water, adjusted to pH 8 with HCl) for 2 hours at room tem-
perature. Immunoadsorbent was filtered and washed with PB3
Unbound protein was estimated in the filtrates of the immu-
noadsorbent obtained from buffer and ethanolamin.

(‘1(/& o
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RESULTS AND DISCUSSION

As shown in Table I, Kekwick preparation contained just
over 20% of all proteins in goat antisera and the binding of gam-
ma globulin to Sepharose CL-4B was nearly complete

Table 1. Synopsis of protein in the processes

’wtdi T‘x{ congen- total

volume tration of protein

{ml) protein (mg/mi) (mg} %
Goat anti-pig serum 800 54.5 32 'I(}ﬂ NU
Kekwick Preparation 210 331 6951 21.2
The washing of immunoad-
sorbent after coupling
a) with PBS 3600 0.04 144 2
b} with ethanolamin 3600 0.005 18 0.25
Bound protein
{immunoadsorbent) 1260 585 @789 47.66

The binding capacity of immunoadsorbent: 0.4 ml of immunoad-
sorbent or Sepharose CL-4B (controly were incubated with vari-
able amounts of cytosol containing 7.8 mg,/ml protein for 12 hours
at 4°C (gentle stirring with magnetic stirrer). The suspension
was centrifuged in an Eppendorf centrifuge and the amount of
protein in the supernatant was measured. The resuits are shown
in Table I1.

Table II. Binding of cytosol protein to immunoadsorbent

'1“"(‘ amount of pro

Immunoadsor- Volume Volume in the supernatant
bent or sepha- of of R S
rose CL-4B eviosol buffer Control | Immunocs

(ml) (ml) {ml} {(mg) | {m
0.4 10 0 78 75.9 210
04 8 2 24 603 3.30
04 6 4 468 421 820
0.4 4 6 312 28 1025
04 1 9 69 | 58 18.84
04 05 9.5 33 | 2.4 27,27
0.4 0.25 9.75 5 0.875 4166
04 0.125 9.875 0967 0213 78.00
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Fig. I. shows the binding of cytosol protein of pig uterus to iwn-
munoadsorbent. It’s clear that a lot of cytoplasmic proteins bind
to immunoadsorbent unspecifically because the amount of binding
protein was too high. NaCl was used against unspecific binding
to immunoadsorbent.
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Fig. I The binding of cytosol of pig uterus to immunocadsorbent.

Determination of amount of immunoadsorbent required for com-
plete separation of plasma proteins from pig uterus cytosol con-
taining 7.8 mg/ml protein: 100 ml of émmunoad%oré)ez*t was in-
cubated with variable amounts of cytosol (250, 125, 62.5, 31. 2,17
ml} in a total volume of 250 ml diluted with PRS. a?%' nen necessary,
the mixture was centrifuged and the pet"mtmu was dializied

against distilled water, lyophilized and examined for plasma pro-
teins. The samp%e for immunoelectro é::hf}}:'&sés contained 80-120

mg/ml of protein. As shown in photograph A IV, at the ratio of

250 mi of {‘yt bsol to 100 ml of immunoadsorbent, the supernatant
still shows a clear plasma protein band. However the h&em@pémn
band is not there after immunoadsorption. When using 125 ml

of the cytosol, the immunoglobulin band is weak (Photograph
B,V); at 62.5 ml cytosol the immunoglobulin band disappears
(Photograph B, III); at 31.2 ml of cytosol, p lasma protein band
is very weak (Photograph C, 1) and fina Wly if 7 ml of cytosol used,
the supernatant shows no plasma protein band ( Photograph D,
Ivy.
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Photograph A:  Immuncelectrophoresis of super sma Sepharose

atant of antip

1. Pig atbumin {6 mg/ml).

Cytosol (120 mg/ml).

IV: The supernatant of antiplasma Sepharose (120 mg/mly. (100
ml of immuncadsorbent + 250 ml of cytosol).

V: Tryptic fragment (120 mg/ml}.
yE ;
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Photograph B: Immuncelectophoresis of supernatant of antiplasma Sepharcse

I Cytosol (120 mg ml).

IIi:  The supernatant of antiplasma Sepharose (120 mg/ml} (160 mi

of immunocadsorbent -+ 62.5 ml of cytosol).

IV: Cytosol (120 mg/ml).

oo

. {106 ml

{7

V: The supernatant of antiplasma sepharose (120 m
of immuncadsorbent + 125 rl of cytosol).
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Fhotograph D: Immunoelectrophoresis of supernatant of antiplasma Sepharese

osol (1

o

Cyt 0 mg/ml).

il Cytosol (15 mg/ml).
III: Cytosol (7.5 mg/ml).

IV: The supernatant of antiplasma Sephavose (806 mg ml).

(100 ml of immunocadsorbent + 7 ml of eytosol).

V: The supernatant of antiplasma Sepharose (80 mg/ml).
{100 ml of immunocadsorbent + 7 ml of cytosol).

Seperation of plasma protein from pig uterus cytosol on the im-
munoadsorbent column: 605 ml of the immunoadsorbent was
packed in a wide column, washed with 10 mM Na phosphate
buffer containig 0.5 M NaCl, 5 mM NaN,, (p 7.4). 104 ml of cytosol
(protein concentration 14.76 mg,/ml) was then applied on the
column, at a constant flow of 70 mi/hour. After cytosol applica-
tion the column was washed with 10 mM Na phosphate, 0.5 M
NaCl, 5 mM NaN, (pH 7.4.). The fractions containing protein
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peaks were pooled and examined for plasma proteins. A solution
of 8 M urea and 50 mM ethanclamin in PBS was used for de-
sorption (Table II).

Table II. The seperation of plasma proteins from pig uterus cytosol on the [m-

munoeadserbent column

protein
concern- total we of plasma
tration protein proteins
volume {(mg,/ ml) {mg)
OROL 104 14.76 1535 100 all plasma proteins
EFFULUENT I 340 2.80 925 62

11 376 184 8580 44

1 435 1.60 455 28

f
ey
byl
n
“p

v 482 .51

<

y 150 080 126 7.8

EREE

1 doesn’t

ghow any plasma

This process was done 4 times (Fig. 2}, 4 effuluent of immuno-
adsorbent didn’t show any plasma proteins with immunoeleciro-
phoresis (Photograph E) but it showed with single radial imumnu-
nodiffusion fechnique.
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Fig Il The sepcration of plasma profeins from pig uterus eytosol on the mmmu-
noadserbent column and desorption of the column.

The V. effuluent was prepared as follows: 245 mg of effuluent IV
was dissolved in 100 ml of 10 mM Na phosphate, 1 M NaCi, 5 mM
NalN,, pH 7.4 and mixed with 30 ml of immunoadsorbent, stirred
with magnetic stirrer for 12 hrs at 4°C. The suspension was filtered
on a Buchner funnel and immunocadsorbent was washed with 50
ml of the above mentioned buffer and both filtrates were com-
bined, dialized against distilled water, lyophilized and examined
with single immunodiffusion technique (Photograph ¥, G). Ef-
fuluent V. didn’t show any plasma proteins.

Desorption of immunoadsorbent: For the exam m?tim’; of desorp-
tion of immunoadsorbent a small column (6.9 ml) was packed
and 6.5 ml of cytosol containing 5.3 mg,/ml was 8;3;3‘11@619-’1 at 4°C
with 4.5 ml/hour velocity and deadsorbed with different desorp-
tion methods (6):

1. acidic pH + salt (7)

2: » 4+ detergent (8)
3: » + salt -+ detergent + polarity reducing agent
4: alkali pH + » 4 » +

a: chaotropic ions + detergent (neutral pH) (9)
6: urea + polarity reducing agent + low salt (neutral pH) (10;.
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Photograph F: and G: The single rad

ial immunodi
cytosol. The agar gel coniai

1 ml (Photegraf G) of
antigen wells were

(20 mg/ml) or p

effuluent V.

{for

ions of cytosol

control or
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For each test a new bhalch of immunoadsorbent was used.

Transmission at 280nm Columnvolume = 6.6 mi
w0t V=15mi/h

204
30+
40
50
604
70
804

90

100 4 5 ; +
4 8 12 16 20 24 Fraction

Fig.3: 69 ml of immunoadsorbent was packed in a column and 65 ml eytosol
containing 5.3 mg/ml protein was applied, washed with PBS, 10 mM Gly-gly, 1 M
NaCl, pH 3 and 6 M urea pH 83.

Table III. The rvecovery of the desorption of immunoadsorbent with a column
volume of cach desorbing agent.

Method

recovery {%)
1 mM Na phosphate, IM NaCl, pH 3 58
05 M acetic acid, 1% triton X-~100, pH 2.5 11.2
0.1 M Na acetate, 2M NaCl, 0.2% X-100, 5% NN dimethyl formamide 304
3 M NaSCN, 0.1% iriton X-100 in PBS 585

8 M wurea, 30 mM ethanolamin, in PBS 40.2

The recovery for desorption of immunoadsorbent with acidic
pH +salt is very little. If detergent is used instead the recovery is
higher but not optimal. Chaotropicions+detergent gives high re-
covery but it inactivates the immunoadsorbent. High concentra-
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tion of urea with low salt and polarity-reducing agent was found
to give good recovery which coused no inactivation of the immu-
noadsorbent (photograph E).
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