


























CHAPTER 7: Screening of Commercial lipases for the degradation of ochratoxin A

Part 2: Efforts to purify the commercial lipase from
Aspergillus niger

INTRODUCTION

In Part 1 a number of commercial lipases were screened for OTA degradation. A
commercial lipase isolated from Aspergillus niger obtained from Amano was found to
substantially hydrolyse OTA to the non-toxic OTa and phenylalanine. This lipase was not
previously characterised and therefore not much is known about its characteristics. It was
decided to purify the hydrolytically active enzyme to determine its activity and its N-terminal

sequence.

MATERIALS AND METHODS
SDS electrophoresis

Solutions

Lower Tris: Tris (36.34 g) and SDS (0.8 g) were dissolved in water (150 ml) and the pH
adjusted to 8.8 with 1 M hydrochloric acid, whereafter water was added to a total volume of
200 ml.

Upper Tris: Tris (12.11 g) and SDS (0.8 g) were dissolved in water (150 ml) and the pH
adjusted to 8.8 with 1 M hydrochloric acid, whereafter water was added to a total volume of
200 ml.

SDS buffer solution for sample preparation: Glycerol (10 ml), 2-mercaptoethanol (5 ml),
SDS (3 g), bromo phenol blue solution (2.5 ml, 0.05 % (m/v) in water) and upper Tris (12.5
ml) were made up to a total volume of 50 ml. .

Electrode buffer: Tris (3 g, 0.025 M), glycine (14.4 g, 0.192 M) and SDS (1 g, 0.1%) were
dissolved in water (1 1) and the pH was adjusted to 8.4.

Sample preparation for SDS electrophoresis

The protein samples (7.66 mg dry or 0.5 ml if it was already in solution) were denatured by

dissolving in SDS buffer solution (0.5 ml) and incubation for 5 minutes at 95 °C.
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Protein standard for gels

A protein standard from BioRad was denatured by diluting 20 times with SDS buffer solution
and incubation at 95 °C for 5 minutes. The standard consists of the following proteins:
phosphorylase b (97.4 kDA), serumalbumin (66.2 kDA), ovalbumin (45.0 kDA), carbonic
anhydrase (31.0 kDA), trypsin inhibitor (21.5 kDA) and lysozyme (14.0 kDA).

Preparation of the SDS gel

Lower Tris (2 ml), acrylamide solution (3.33 ml, 30 %, Roth), water (2.67 ml) and
ammonium persulphate solution (40 pl, 10 % (m/v) in water) were mixed. TEMED
(N,N,N',N'- tetramethylene diamine, 4 pl) was added just before the gel was transferred to the
electrophoresis plate to initiate polymerisation. After transferring the gel to an electrophoresis
plate, isopropanol was added onto the gel to ensure a smooth surface for the application of the
collection gel. The gel was then left for 30 minutes to complete the polymerisation process.
The isopropanol on top of the separation gel was decanted and the gel rinsed with water.
Upper Tris (1 ml), acrylamide solution (0.52 ml, 30 %, Roth), water (2.47 ml) and ammonium
persulphate solution (40 pl, 10 % (m/v) in water) were mixed. TEMED (4 pl) was added, just
before the gel was transferred on top of the separation gel, to initiate polymerisation. The
sample application comb was inserted into the application gel and the gel was left for 30

minutes to polymerise.

Electrophoresis

The sample application comb was removed from the gel and the electrophoresis plates were
transferred to the electrophoresis chamber and the chamber filled with electrode buffer. The
samples and standard (10 pl of each) were applied to the gel and an amperage/circuit of 10

mA was applied to the gel for 10 minutes followed by 25 mA for 50 minutes.

Coomassie staining

Coomassie Brilliant Blue (1 g), acetic acid (100 ml), methanol (300 ml) and water (600 ml)
were mixed. The gel was incubated in the staining solution for 30 minutes, whereafter it was

destained in a destaining solution comprising methanol (300 ml), acetic acid (100 ml) and
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water (600 ml) for another 30 minutes. During the Coomassie staining all the protein bands

on the gel are coloured dark purple (Bradford, 1976).

Activity staining

Solution A: 1-Naphtyl acetate (20 mg) was dissolved in acetone (5 ml) and added to Tris
buffer (50 ml, 0.1 M, adjusted to pH 7.5 with 1 M hydrochloric acid).

Solution B: Fast Red TR (50 mg) was suspended in Tris buffer (50 ml, 0.1 M, adjusted to pH
7.5 with 1 M hydrochloric acid).

The proteins were renaturated by leaving the gel for 30 minutes to incubate in a Triton
solution (0.5% in 0.1 M Tris/HCI pH 7.5). The gel was then incubated for 30 minutes ina 1:1
mixture of solutions A and-B. The lipases hydrolyse the 1-naphtyl acetate to naphtol and
acetic acid. The naphtol reacts with Fast red TR to form a diazo dye which causes a red stain
on the areas of the gel that contains hydrolytically active proteins. The gel is destained by
incubation for 30 minutes in a solution of methanol (30 ml), acetic acid (10 ml) and water (60

ml).

Iso-electric focusing

Instrumentation

Pharmacia LKB PhastSystem

Chemicals and Materials

PhastGel pH 5-8 IEF polyacrylamide gels, PhastGel IEF,3-9 pl calibration standards from

Pharmacia Biotech.

Sample preparation

Lipase of Aspergillus niger from Amano (12 mg) was dissolved in phosphate buffer (pH 7.5,
500 pl) and diluted 2 times. Both the undiluted and diluted enzyme solution as well as a high
molecular weight standard (2 pl) were applied to the gels in duplicate. The method in Table

2 was used.
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Table 2: Separation method used in IEF with PhastGel IEF 5-8 gels and the PhastSystem

Sample applicator down at 2.2 0Vh

Sample applicator up at 2.3 0Vh

SEP2.1 2000V 2.0mA 35W 15°C 75Vh
SEP22 200V 2.0mA 3.5W 15°C 15Vh
SEP23 2000V 5.0mA 3.5W 15°C 510 Vh
Silver staining

Silver staining was done according to Butcher and Tomkins, (1986).

Determination of the total protein content of the commercial lipase

The crude enzyme (7.40 mg) supplied by Amano was diluted to 0.267 mg/ml, 0.400 mg/ml
and 0.0667 mg/ml with phosphate buffer (0.1 M, pH 7.5). Bicinchoninic acid (BCA)-assay
solution (from Pierce, Rockland, USA) (1 ml) was added to these dilutions (50 pl) in triplicate
and incubated at 60 °C for 30 minutes. The absorption of these enzyme samples was then
measured at 562 nm. BCA-assay solution which consists of two ready-to-use solutions, (A
and B) is prepared by mixing 50 aliquots of A with one aliquot of B. The assay solution
contains Cu®* and BCA. In the presence of proteins, Cu'* is formed which forms a colour
complex with BCA. A standard curve (y = 0,00399x + 0,00963, R? = 0.9996), was
constructed with a bovine serum albumin (BSA) test solution (from Pierce, Rockland,

USA)(See Table 3 for results).

Table 3: Results of the BCA assay of the crude lipase from Amano to determine its protein
content

Crude lipase concentration ~ Absorption  Protein concentration % Protein content

0.00667 mg/ml 0.060 0.0126 mg/ml 18.9 %
0.267 mg/ml 0.202 0.0482 mg/ml 18.1 %
0.400 mg/ml 0.294 0.0713 mg/ml 17.8 %
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