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PURIFICATION OF ALBUMIN FROM SHEEP KIDNEY CORTEX
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Department of Biochemistry, Usmanu Danfodiyo University, Sokoto

ABSTRACT

Albumin from sheep kidney cortex was Isolated and purified to
apparent homogeneity by 5 steps procedure. This molecule was
present in al/ kallikrein containing fractions during the course of
purifying the enzyme (Kallikrein). The final preparetlo" with relative
molecular mass 65,000 (5DS-PAGE) was found to be glycosy/ated.

INTRODUCTION

In order to charatterize and studY the physiological roles of kallikrein, the enzyme
should be obtained as pure as possible. During the course of this purification a major
contaminant with relative molecular mass 65,000 (50S-PAGE) was observed in all
kallikrein containing fractions. Compl8te removal of this molecule was followed by a
concomitant decrease of the enzyme activity. The molecule was Identified by double
immunodiffusion against antlsheep serum albumin as sheep albumin. Human serum
albumin and albumin from other animal sera were found to bind to cibacron blue t3 GA
(Leatherbarrow and Dean, 1980). Contrary to this report the molecule did not bind to
the cibacron blue resin either in the presence or absence of kallikrein. Here we report
the purificati~(I of the contaminating albumin.

MATERIALS AND METHODS

Materials .
DEAE-Spehadex A-SO, phenyl sepharose CL 4B, Sephadex GI50 were from
pharmacia LKB fine chemical, Antiserum to sheep albumin and sheeoterum were gifts
from Dr. A. Cripps of Hunter Area Pathology Services, Australia. Other chemic:aIs used
were commercial - grade reagents.

Methods
Double immuno-diffusion: OUchtertonys method was used with slight modification
(Bailey, 1984).

Single radial Immunodiffusion (Bailey, 1984): Antisheep serum albumin was diluted
50 times with 2% CNN) agarose solution in 0,05M sodium phosph~te buffer pH 7.z
containing 0.1 M NaCI. 1mm thick agarose diffusion plates on a glass microscope slide
were prepared as described by Bailey (Bailey, 1984). The sample solution (uknown)
or various concentrations of sheep serum albumin (5~1)as standard (10~g - 160~g)
were separately added to the weils (2mm diameter) prepared on agarose diffusion
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plate. The immunoreaction was carried out in the humidity chamber at 20°C for 3 days.
The concentration of the albumin in the sample was interpolated from a standard curve
constructed by plotting the diameter of the precipitin ring formed against the albumin
concentration.

Analytical gel electrophoresis: SDS-PAGE was performed using the discontinuous
Tris-glycine buffer system described by Laemmli (Laemmli, 1970). Samples were
prepared for electrophoresis on 10% acrylamide gel according to the method
described by EI-Thaher et a/ (EI-Thaher et aI, 1990).

Protein determination: Protein concentration was measured by the Warburg and
Christian method (Warburg and Christian, 1949).

Purification: All stages were carried out at 4°C unless otherwise stated. Diluted
protein solutions were concentrated by amicon ultrafiltration unit containing a PM 10
Membrane. .

Step1: (Homogenization) Sheep kidney from a freshly killed animal was obtained from
a local abattoir. The kidney was cleaned of any blood and fat tissue as much as
possible with 0.05M Tris/HCI buffer containing 0.1M NaCI pH 7.4. The cortex of the
cleaned kidney was carefully removed and chopped into smaller pieces. The pieces
were thoroughly washed with the above buffer and dried between two filter papers.
The washed tissue (40g) was homogenized in the aforementioned buffer (200ml) in
Waren blender for 2 minutes at low speed followed by high speed for 1 minute. The
resultant homogenate was filtered through a muslin cloth and subjected to
centrifugation for 30 minutes at 23,435xg at 4°C. The resultant supernatant was
filtered through another muslin cloth.
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Fig. 1: Anion-exchange chromatography of sheep kidney cortex albumin
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Step 2: Anion exchange chromatography:- The supernatant (152ml) from step 1was
applied to a column (5.0 x 13cm) of DEAE - Sephadex A-50 resin that had been
equilibrated with 0.05M Tris/HCI, 0.1M NaCI pH 7.4 (starting buffer). The column was
washed with the starting buffer (1200ml) at a flow rate of 45ml/hr collecting 7.5ml
fraction every 10 minutes. The adsorbed proteins were eluted by the application of a
linear salt gradient composed of the starting buffer (600ml) and 600ml of the finishing
buffer (0.05M Tris/HCI, 0.7M NaCI pH 7.4). Fractions were pooled according to the
elution profile shown in Figure 1. and concentrated by ultra-filtration.

Step 3: Hydrophobic Interaction chromatography:- The major prokallikrein/albumin
fraction F2 from step 2 was divided into 5 aliquots and each further purified by
hydrophobic interaction chromatography. In a typical run 6.2ml was made to 0.6M
(NH4hS04 and applied to a column (1.2 x 10 cm) of phenyl sepharose CL48 resin that
has been equilibrated with 0.05M Tris/HCI, containinmg 0.6M (NH.)2S0. pH 7.0. The
column was washed with the equilibation buffer (50ml) at a flow rate of 6:SmVhr
collecting a 1.7ml traction every 15minutes. The adsorbed proteins were eluted by the
application of negative gradient consisting of the equilibration buffer (100ml) as the
starting buffer and 100ml of the finishing'buffer (0.05M Tris/HCI pH 7.0). Finally the
tightly bound proteins were eluted by 50% 01N) ethyleneglycol in the finishing buffer.
A representative elution profile is shown in Figure 2.

The major prokallikreinlalbumln fraction H from each run were combIned and further
concentrated.
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Fig. 2: Hydrophobic Interaction chromatography of sheep kIdney cortex albumin
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Step 4: Get filtration: The combined H from step 3 was applied to a column (1.1 x
86cm) of sephadex GI50 resin that has.been equilibrated with 0.05M Tris/HCI, 0.1M
NaCI pH 7.4. The applied protein was eluted with the same buffer at a flow rate of
4mtlhr collecting a 1ml fraction every 15 minutes. Elutlo';' profile is shown in Figure 3.
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Fig. 3: Gel filtration of sheep kidney cortex albumin

Step 5: Gel filtration: The prokallikreinlalbumin fraction Gf3 and GF4 were combined
and applied to a column (2.5 x 72 cm) of sephacryl 5200 high resolution that has been
equilibrated with 0.05M TrislHCI. 0.1M NaCI pH 7.4, the applied protein was eluted
with the same buffer every 5 minutes. The elution profile is shown in Figure 4. '

20 40 100

Fig. 4: Gel filtration of sheep kidney COrt9X albumin on sephatryl S200 high resolution
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RESULTS AND DISCUSSION

Table 1: A summary of the purification procedure

Step
Protein
(mg)

Albumin '0/0
protein

Purification
fold --% Yield

Homogenate 3369.6
lon-exchange 316.3
H1C 67.6
GF (G150) 25.2
GF (S200) 17.0

20.0
54.8
62.1
79.8

100.0

1.0
2.7
3.1
4.0
5.0

100.0
25.7
6.2
3.0
2.5

Hydrophobic interaction chromatography
b Gel filtration

Analytical gel electrophoresis:
The purity of the' final preparation (albumin) was established by various types of
electrophoresis. Slap gel disc electrophoresis on a 10% acrylamide gel at pH 8.9 of the
albumin fraction showed only one broad band. The albumin fraction both In the
presence and absence of reductant also showed a single broad band on SOS gel
electrophoresis corresponding to the relative molecular mass 65,000 (data not shown).
This value can be compared to the 66,000 for bovine serum albumin and 67,000 for
human serum albumin. When the whole purification protocols were repeated, the
albumin obtained showed a broad band and a sub-band immediately below
corresponding to 66,000 on SOS-PAGE. Microheterogeneity of albumin fraction has
been reported (Candiano, at a/. 1983). The microhetarogeneity seen here could be due
to the presence of glycosylated albumin in the preparation. The preparation stained
weakly for carbohydrate indicating that the compound is glycosylated. .

The presence of albumin associated with kallikrein in the kidney could be to
carrylstablise the enzyme since it has been reported that kallkrein activity in the kidney
is very low (Nishimura at et. 1982). It has been found in our laboratory that certain
amount of this albumin (0.42\-1g/1\-Ig) is needded to maintain the activity of the enzyme
(kallkrein), reduction of the albumin below this amount resulted in a concomitant
decrease of the enzyme activity. Serum albumin is known to protect enzymes from
inhibition or denaturation by hydrophobic species in the reaction medium (Taylor,
1977). Bovine serum albumin and other animal sera (including sheep) stabillsed L-
asparaginase by preventing the adsorption of the enzyme on to the reactiOn vessel
used in the assay (Ho, and Jones, 1969J. The albumin purified here could be serving
as a carrier or protector of the enzyme kallikrein. .

The low yield obtained could be due to the binding of the albumin to other species
(proteins) present in the starting to the final preparations.

REFERENCES

Bailey, G.S. (1984) In Walter, J.M. (ed.) Methods In Molecular Biology. Humana
Press, Clifton, New Jersey. p 301.



6 Bllbls et .1.: Purification of Albumin frOm Sheep Kidney Cortex

Candiano, G., G.M. Ghiggeri, G. Delfino, F. Cavatorta and C. Oueirolo (1983).
Microhetregeneity of serum albumin. Clinica chimica Acta, 128:29-40.

EI-Thaher, T.S., G.M. Saed and G.S. Bailey (1990). A simple and rapid purification of
Kallikrein from rat submandibular gland. Biochim, Biophys. Acta 1034:157-·
161.

Laernmll, U.K. (1970). Cleavage of structural proteins during the assembly of the head
of Bacteriophage T4• Nature ~27:680-684.

Leatherbarrow, R.J. and P.D.G. Dean (1980). Studies on the mechanism of binding
serum albumin to immobilized Cibacron Blue F3GA. Biochem. J. 189:27-34.

Nishimura, K.,H. Shimizu and T. Kokubu (1982) Purification of Kallikrein from rat'
kidney. Agents Action (Supplement) 9:178-183. .

Ho, P.P.K. and L. Jones (1969). Properties of serum albumin. Biochim, Biophys. Acta
177:172-174.

Taylor, R.P. (1977). In Rosenoer, V.M., M.R. Oratz and A. Marcus (eds) Albumin
Structure, Functions and Uses. pp 183-201 Pergamon, Oxford, England.

Warburg, O. and W. Christian (1942). Spectrophoromerlc methods of protein
determination ..Biochem. Z. 310: 384-4ZT.


