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Abstract

Transformation of signal sequence by reporter gene fusion technology was attempted. The promoter containing signal
sequences was taken from Erwinia carotovora, a plant pathogenic soil bacterium. Plasmid DNA (Deoxyribonucleic
acid) and genomic DNA were cleaved by BamHI and Sau3A1, respectively. Result of gel electrophoresis reveals
successful cutting of restriction enzyme in both plasmid and genomic DNA. Best banding was found in 0.75 U/ug
DNA of Sau3A1 compared to other concentrations of Sau3A1 used. Bacterial growth was found on LB (Luria-
Bertani) plates, since chloramphenicol resistance ability was pre-existed in this plasmid. Highest colony forming unit
was observed with ligation ratio (1:5). It was also evident that the cells have been successfully transformed with the

plasmid resulting notable growth of bacteria in LB2™P plate.
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Introduction

Recombinant DNA technology is a set of techniques for
manipulating DNA, including identification, cloning
and transfer of genes or protein. Gene transformation
is a common technique to transfer the gene of interest.
Prokaryotes were used in the transformation due to
some advantages. Prokaryotes grow fast, easier to
manipulate. There are some drawbacks of prokaryotes
in transformation including inability to splice introns
and unable to take large size of DNA (Martinko and
Madigam, 2006). Moreover, use of Escherichia coli for
transformation is beneficial, since it’s completely
sequenced and easy to cultivate in laboratory (Albert et
al., 2002). Genomic DNA from E. carotovora was
used. It is a plant pathogenic bacterium containing
thousand signal sequences (Sirkka et al., 1991; Steven
et al., 2006). A signal sequence is a short peptide chain
that directs the post-translational transport of a
protein in a specific destination in the cell. The
promoter and signal sequences of E. carotovora were
incorporated into plasmid (pHSK34) with a view to
transfer the antibiotic resistant protein that eventually
makes the cell resistant to ampicillin. The pHSK34 is a
recombinant plasmid, which contains a modified bla
gene lacking regulatory region and signal sequence for
the export of the protein (Tiina et al., 2002). It has no
ampicillin resistance. In this study, both vector and
target gene is to be cut by specific restriction enzyme.
This technique has been used by other workers
(Gelbart et al., 2005).

In vitro reporter gene fusion is a modern method to
detect gene of interest (Saarilahti et al., 2004; Ian et
al., 2004). It is also an important alternative for
profiling gene expression and cloning (Tina et al.
2001). Enormous reporter genes have been used for
studying gene expression and cloning and it is mostly
depends on the quality of reporter gene. Use of the bla
gene has been reported by several workers for gene
cloning and transformation (Saarilahti, 2004; Yahua et
al., 2004). The B-lactamase (bla) gene constitutes a

heterogenous group of enzymes that confers resistance

to penicillin and many of its derivatives. Expression of
the bla gene is possible when the gene can be ligated

with a DNA fragment containing regulatory sequence.

The aim of this study was to make a recombinant
plasmid containing regulatory sequence and
subsequent transformation in Escherichia coli.
Transformation would reveal that the gene of interest
containing signal sequence is successfully cloned and

inserted to genomic DNA.

Materials and methods

The pHSK34 has been used which contains a modified
bla gene that lacks the promoter needed for the gene
regulation. These sequences have been replaced by a

multiple cloning site.

Plasmid and chromosomal DNA preparation

The pHSK34 plasmid was used and purified according
to the guideline of QTAGEN Spin Miniprep kit. Plasmid
Preparation of chromosomal DNA from E. carotovora:
Genomic DNA of E. carotovora was isolated by using
DNeasy Tissue Kit.

Measurement and visualization of DNA

Measurement of both plasmid and genomic DNA
concentration was done by Nanodrop during the whole
experiment. Visualization of DNA molecules by size
was done by for agarose gel electrophoresis was
ethidium bromide. In the gel, 1kb DNA ladder was
used to compare with sample DNA (Fig. 1).

Cleavage of plasmid DNA

Plasmid and genomic DNA was digested by BamHI
and SaugA1, respectively. The recombinant plasmid
carries a gene that is resistant to chloramphenicol.
Cleavage of plasmid DNA was undertaken by the
restriction enzyme BamHI (20 U/ug of DNA). On the
other hand, partial digestion of genomic DNA was
done by using SausAl at three different concentrations

(0.25, 0.75 and 2.0 U/pug of DNA).
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Ligation of plasmid and genomic DNA

Two different tubes were used for ligation reaction. In
the first tube, 50ng of pHSK34 plasmid and 150 ng of
genomic DNA (1:3) were taken. In the second tube, 250
ng of genomic DNA was taken in addition to 50 ng
pHSK34 plasmid DNA (1:5). These tubes were
incubated overnight at 16°C in a ligation block. After
ligation, the cloned gene was then cultured in the
competent cells of E. coli. The competent E. coli cells
with cloned gene have been grown in Luria-Bertani
media (LB media) containing chloramphenicol,
ampicillin and no antibiotics. The aim of using LBblank
was to check the viability of competent cells after

incubation.

Transformation and plating

After purification, concentration of plasmid and
genomic DNA were 31.2 ng/ul and 110 ng/pl,
respectively. The sample containing highest amount of
DNA was further used for cleaving and transformation.
The recombinant DNA was cultured with competent
cells of E. coli for transformation and plating was done
in LB media containing antibiotics. Two different
amounts (300 pl and 150 pl) of ampicillin were added

in the medium.

DNA purification

Both plasmid and genomic DNA purification was done
in Qiagen purification tube. In these tubes, 50 ul and
100 pl EB buffer was added to elute the plasmid and

genomic DNA, respectively.

Analysis of transformed cells

After the incubation of transformed cells, analysis was
done by observing the growth of bacteria on different
plates.

Results and discussion

Gel electrophoresis of digested and undigested DNA
showed evidence of cutting by the restriction enzyme.
The images of gel electrophoresis revealed that the

specific restriction enzyme successfully cut both the

plasmid and genomic DNA (Fig. 1 and 2). It is observed
that the restriction enzyme cut in many places of DNA.
It was also evident that 0.75 U/ul of Sau3Al found to
be best for cleaving genomic DNA of E. carotovora
(Fig. 2). Sau3Al is a large type II restriction enzyme
with sequence homology to the mismatch repair
protein and that’s why it has been widely used (Peter et
al., 2001; Gregory et al., 2006).

Fig. 1. Gel electrophoresis of pHSK34 plasmid DNA.
Lane 1 shows the undigested plasmid DNA while lane L
shows the ladder DNA.

It was found that bacterial growth on control (LBbPlank)
was enormous, which indicates that competent cells
were live (Table 1). The modified promoter-less bla
gene cannot be expressed by itself, therefore mutant
bacterial cells carrying this plasmid are not resistant to
ampicillin. Expression of the promoter-less bla gene is
possible only if the gene is fused (ligated) behind a
DNA fragment containing regulatory sequences.
Growth of bacteria is not supposed to see if any wrong
sequence or promoter would have been inserted and
transformed. It was also found that 1:3 ligation ratio

was better than that 1:5.

The growth of bacteria in LB2™ plates revealed that
cloned genes with the promoter were transformed well

in E. coli competent cells. Highest 88 colony forming
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unit (CFU) was found in LB2™P media containing 3o0ul
ampicillin. Cloning of the B-lactamase gene and its
expression was noticedn in ceftazidime-susceptible
and-resistant strains (Pannika and Vanaporn, 2002).
Cloning and transformation of signal sequence was
also reported to be successful in E. coli by other
researchers (Hideakmi et al., 1993). Use of LB media
contained antibiotics is popular for screening clone

genes (Shinichi et al., 2004).

12 345 LL

Fig. 2. Gel electrophoresis of digested and undigested

genomic DNA. Lane 1 shows the undigested DNA. Lane
2, 3 and 4 shows the digestion of genomic DNA with
Sau3Al having the concentration of 0.25 U/ug DNA,
0.75 U/ug DNA and 2.0 U/ug DNA, respectively. Lane
5 shows the digested plasmid DNA and lane L shows
the ladder DNA in size in KB.

Table 1. Result of transformed bacteria (colony

forming unit) in LB plates.

Ligation LBamp LBamp LBemp LB media
ratio (300ul) (150ul) (50ul)
1:5 plate1—76 plate1—58 26 CFU Uncountable
plate 2 — 88 plate 2 — 56
1:3 plate1—40 plate1—16 19 CFU Uncountable

plate2 — 52 plate2 - 34

It is to be concluded that gene of interest was
successfully transformed in E. coli via in vivo gene
fusion and p-lactamase gene proved to be ideal

reporter system for monitoring gene expression in live

E. coli cells. These findings could be used for further

purposes in molecular biology and proteomics study.
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