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ABSTRACT

Since the mono gastric animals are not capable of metabolizing phytate, a rich source
of Phosphorus, undigested phytate is excreted in manure without absorbed for
metabolism and poses serious phosphorus pollution in the environment. Therefore,
supplementation of phytases into animal feed is expected to solve the above problems.
The present investigation deals with cloning and expression of a phytase-PhyL gene
from Bacillus licheniformisin in E. coli strain DH5 alpha to facilitate large scale
production of this enzyme. DNA was isolated from Bacillus licheniformis ATCC14580
and the phytase-PhyL gene was amplified. The amplified gene was cloned in ready to
ligate cloning vector and cloning was confirmed by colony PCR and plasmid digestion.
The reported and confirmed clone in this study will be useful in resolving the possible
extensive production of recombinant phytases by means of fermentation. This cost
effective phytases can be utilized as a feed supplement in animals.
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INTRODUCTION

The main storage form of phosphorus in
plants is Phytate - myo inositol
hexakisphosphate which accounts for 70-80%
of the total phosphorus present in the seeds of
cereal and legume crops'. Phytases enzymes
are capable of hydrolyzing phytate/phytic acid
to less-phosphorylated myoinositol
derivatives. Phytases enzymes are classified
according to their mechanism as histidine acid
phosphatases (HAPs), purple acid
phosphatases (PAPs), cysteine phosphatases
(CPs) or B-propeller phosphatases (BPPhys)>.
Also, Phytate has been implicated in the
precipitation of metal binding enzymes and
other proteins and in the reduction of the
digestibility of proteins, starch and Iipids3.
Monogastric animals such as swine, poultry
and humans are not able to metabolize phytic
acid and therefore inorganic phosphate or
microbe derived phytase is commonly added
to their diets for phosphorus requirement4.
The low phosphate bioavailability necessitates
large-scale feed supplementation  with
phosphate which is unpractical since it is
expensive, nonsustainable and nonrenewable
that will be depleted with time®.

Since the monogastric animals are not
capable of metabolizing phytate phosphorus,
undigested phytate phosphorus is excreted in
manure and poses a serious problem of
phosphorus pollution © 7. Undigested phytate
in monogastric manure also contributes to
eutrophication of surface waters. Therefore,
supplementation of phytases into animal feed
is expected to solve the problem of
phosphorus pollution® °. It is well known that
microbial sources are more promising for the
production of phytases on a commercial
scale'. Bacillus is a spore-forming bacteria,
and are not normally found in the
gastrointestinal tract but have been shown to
be effective in keeping a favorable balance of
microflora in the gastrointestinal tract'" 2.
Bacillus phytases have been studied earlier
and showed immense potential of enzymes
having unique characteristics, feasibility of
mass production for application in animal
feed'®>™. The present investigation deals with
cloning and expression of a phytase-PhyL
gene from Bacillus licheniformis in E. coli
strain DH5a.

MATERIALS AND METHODS

DNA Isolation and PCR

Genomic DNA was isolated from Bacillus
licheniformis (ATCC14580) using the phenol,
chloroform, and isoamyl alcohol (25:24:1)
extraction method (Sambrook et al.)'®. In
order to amplify the specific gene product
(Phytase-PhyL), PCR was performed under
the following conditions: complete
denaturation (95°C for 5 min), followed by 35
cycles of amplification (95°C for 30 sec, 55°C
for 30 sec and 72°C for 1 min) and the final
elongation step (72°C for 2 min). PCR
products were separated and analysed on 1 %
agarose gel electrophoresis.

Cloning

The PCR product of phytase was eluted from
the gel and cloned in PUC18/19 vector as per
manufacturer's instructions available in
Qiagen DNA Mini Kit. The ligated mix was
then transformed into competent E. coli DH5a
cells, by CaCl, method. The transformants
were plated on Luria broth (LB) agar
supplemented with Ampicillin (50mg/mL), in
addition with IPTG (40mg/mL), and X-gal
(20mg/mL). Plates were incubated at 37° C
overnight. Blue — White screening method was
performed to select the white-coloured
recombinant clone and colony PCR was
performed for confirmation of cloning of our
gene of interest (Phytase).

Plasmid Isolation

The plasmid was isolated from positive clones
by alkali lysis procedure described by
Sambrook et al.'®'" Briefly, 2ml of overnight
grown culture was centrifuged to get pellet.
The pellet was resuspended in 200 ul (ice
cold) solution 1 (15% glucose, 25mM Tris,
10mM EDTA) and vortexed gently. Then 400
ul of freshly prepared solution 2 (0.2N NaOH,
1% SDS) and 50 pl solution 3 (3M Sodium
acetate) was added. The mixture was
centrifuged at 10,000 rpm for 10 minutes and
to the supernatant equal volume of iso-
propanol was added and incubated at room
temperature for 15 min, centrifuged at 10000

This article can be downloaded from www.ijpbs.net
B-1001



Int J Pharm Bio Sci 2014 Jan; 5(1): (B) 1000 - 1004

rpom for 10 minutes, the supernatant ewmoved
and pellet dissolved in 50ul TE buffer.

Confirmation of clone by plasmid isolation
and restriction digestion

The white colonies from the LB- Ampicillin
agar plates were inoculated in LB ampicillin
broth and incubated at 37°C overnight and
plasmid was isolated by Alkaline-lysis method.
The purified plasmid was subjected to
restriction digestion using BamH1and Hind llI.
The release of the gene product was checked
on 1% agarose gel electrophoresis.

PCR amplification of phytase gene

RESULTS AND DISCUSSION

Bacillus licheniformis (ATCC culture) sample
was collected from San genomics Research
Labs. The DNA was isolated using Phenol-
Chloroform extraction method and resolved on
1% agarose gel. The DNA concentration was
measured by UV spectrophotometer and ratio
was found to be above 1.8 which represented
very pure genomic DNA. The isolated DNA
was used for amplification of the gene of
interest (Phytase-PhyL gene) and the PCR
product was resolved on 1 % agarose gel
electrophoresis as shown in the figure 1. The
PCR product was eluted from agarose gel and
ligated in to cloning pUC 18/19 vector.

Figure 1
PCR amplification of Phytase-PhyL gene. M — Marker; Lane 1
and 2 are PCR amplified gene product.

Ligated product was transformed in to competent cells (DH5a strain) and the cells were grown
overnight on LB-ampicillin plates and observed for positive clone selection by blue white colony

screening method as shown in the figure 2.
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