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Nowadays salt tolerant enzymes have gained attention since they have advantages in
food processing industries and pharmaceutical field. Marine microbes represent a
potential source of bioactive compounds. Many reported studies only showed detection
of lipase enzymes in marine bacteria instead of cloning and characterize the enzymes.
The aim of this study was to isolate, clone and express lipase from a marine bacterium.
The halophilic bacteria were isolated from seawater sample which collected from
Tanjung Pelepas, Johor. All of the twenty seven putative lipase producing bacteria
were screened for lipase production quantitative and qualitatively. Isolate J15 was
selected for further study on the basis of lipase activity and novelty of the strain. The
isolate J15 is a Gram negative bacterium with the ability to produce 0.096 U/ml of
lipase activity extracellularly. Analysis of 16S rDNA revealed that it shows 97%
identity to type strain Photobacterium jeanii

Lipase gene from Photobacterium sp. strainJ15 strain was isolated by using PCR
amplification method with the closest homologous lipase being M37 lipase of
Photobacterium lipolyticum sp. nov. with 83 % identity. The G+C content between the
isolate and P. lipolyticum are 42.72 and 41.48 %, respectively. Phylogenetic analysis
indicated that J15 lipase contained GHSKG as conserved pentapeptide and it clustered
with the lipolytic enzymes from class 11 lipase with catalytic triad (Ser, Asp, and His).
J15 lipase show rare oxyanion hole, (RG) normally found in filamentous fungi.

Further analysis was carried out by cloning the J15 lipase gene into an expression
vector, peT32b(+) plasmid and transformed into RosettaGamiB(DE3)pLysS. Under the
strong T7 promoter, functioning recombinant J15 lipase was synthesized. The open
reading frame of J15 lipase was 1023 bp in length encoding an open reading frame
containing 341 amino acid residues with a predicted molecular weight of
approximately 38 kDa and pl 6.5. Total size of J15 lipase including fusion protein was
about 55 kDa. Optimum recombinant lipase expression (18.4 U/ml) was observed
when induced the recombinant strain with 0.05 mM IPTG at 30 °C after 16 h of
incubation.

Crude enzyme of recombinant J15 was purified through Nickel-sepharose affinity
chromatography obtaining 22.97 U/mg specific lipase activity with 5.39 fold and 97.79
% of recovery. Characterization of recombinant J15 lipase showed highest substrate



specificity for long carbon chain of triglycerides, triolein (C18:1) and long carbon
chain of natural oil, coconut oil (C12). In addition, the recombinant displayed activity
at pH 5-9 and temperature 15-55 °C in ranges and stable in the presence of 11 % NaCl.
The recombinant J15 lipase showed total inhibition with the presence of EDTA and
partially affected by reducing agents (dithiothreitol (DTT) and 3-mercaptoethanol).

J15 lipase was classified into Photobacterium sp. with mesophilic characteristics. The
moderate halophile lipase enzyme was successfully isolated, cloned and expressed.
The purification of recombinant J15 lipase produced functioning salt tolerant protein
with high recovery in a single step purification system. Further analysis of this lipase
could bring to better understanding on its structural and function.
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Kini enzim yang toleran kepada garam mendapat perhatian dalam bidang pemprosesan
makanan dan dalam bidang farmaseutikal. Mikrob laut merupakan sumber yang
berpotensi untuk sebatian bioaktif. Banyak kajian yang telah didokumenkan hanya
menunjukkan pengesanan enzim lipase dari bakteria marin daripada klon dan
mengelaskannya. Jadi, kajian ini telah dijalankan untuk mengasing, mengklon, dan
mengekspres lipase dari bakteria laut. Bakteria halofil telah diasingkan daripada
sampel air laut yang diambil dari Tanjung Pelepas, Johor. Semua dua puluh tujuh
bakteria yang dianggap dapat menghasilkan lipase telah disaring secara kuantitatif dan
kualitatif. Bakteria J15 telah dipilih untuk kajian lebih lanjut berdasarkan aktiviti lipase
yand ditunjukkan dan keunikannya. Bakteria J15 merupakan bakteria Gram negatif
dengan keupayaan untuk menghasilkan 0.095 U/ml aktiviti lipase secara rembesan luar
sel. Analisis 16S rDNA telah mendedahkan bahawa 97% identiti sama dengan strain
Photobacterium jeanii’.

Gen lipase daripada strain J15 telah diasingkan dengan menggunakan kaedah
amplifikasi PCR dengan lipase homolog yang terdekat adalah lipase M37
daripadaPhotobacterium lipolyticum sp. nov. dengan 83 % identiti. Komposisi G+C
antara isolat J15 dan P. lipolyticum masing-masing adalah 42.72 dan 41.48%. Analisis
filogenetik menunjukkan J15 lipase mempunyai GHSKG sebagai pentapeptide
terpelihara dan ia tergolong dengan enzim lipolytik dari lipase kelas Ill dengan
‘catalytic triad’ (Ser, Asp, dan His). J15 menunjukkan lipase ‘oxyanion hole’ yang
jarang berlaku, (RG) biasanya terdapat pada kulat filamen.

Analisis lanjut dilakukan oleh pengklonan lipase gen J15 ke dalam vektor ekspresi,
peT32b(+) plasmid dan ‘transform’ ke dalam RosettaGamiB(DE3)pLysS. Di bawah
promoter T7 yang kuat, rekombinan lipase J15 yang berfungsi telah disintesis. ‘Open
reading frame’ bagi J15 lipase adalah sepanjang 1023 bp dan ia mengandungi 342
residu asid amino dengan berat molekul kira-kira 38 kDa dan pl 6.5. Pengekspresan
lipase rekombinan yang optimum (18.4 U/ml) diperhatikan apabila strain rekombinan
diinduksi dengan 0.05 mM IPTG pada 30 C selepas 16 jam.

Enzim kasar bagi rekombinan J15 telah ditulenkan melalui ‘Nickel-sepharose affinity

chromatography’telah memperoleh aktiviti lipase tertentu 22.97 U/mg dengan
pemulihan 97.79 %. Pencirian rekombinan lipase J15 menunjukkan pengkhususan



substrat tertinggi bagi rantai karbon yang trigliserida panjang, triolein (C18:1) dan
rantai karbon yang panjang nagi minyak semula jadi, minyak kelapa (C12). Disamping
itu, rekombinan yang memaparkan aktiviti pada pH 5-9 dan dalam julat suhu 15-55 C
dan stabil dengan kehadiran sehingga 11% NaCl. rekombinan J15 tehelah
menunjukkan keterencatan secara keseluruhan dengan kehadiran EDTA dan
keterencatan secara separuh dengan kehadiran agen penurunan, (dithiothreitol (DTT)
danpB-mercaptoethanol).

Lipase J15 telah dikelaskan ke dalam Photobacterium sp. dengan ciri-ciri mesofil.
Halophil enzim lipase yang sederhana telah berjaya diasingkan, diklon, dan
diekspresikan. Penyulingan rekombinan lipase J15 telah menghasilkan protein yang
toleran kepada garam dengan pulangan yang tinggi dalam satu langkah penyulingan.
Analysis lanjut mengenai lipase ini boleh memberi kefahaman yang lebih baik
berkaitan dengan struktur and fungsinya.
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CHAPTER 1

INTRODUCTION

Lipases (triacylglycerol hydrolases, E.C.3.1.1.3) are enzymes that catalyze the
hydrolysis of triglyceride to glycerol and fatty acids. Lipase has become one of the
valuable enzymes due to its broad application in various industries detergents,
pharmaceuticals, dairy, oleochemicals, and cosmetics. These enzymes are important
industrial productions due to their characteristics, such as broad substrate specificity,
stability in organic solvents, region specificity and stereoselectivity (Roh and Villatte,
2008). Lipases can be found ubiquitously in animals, plants, fungi and bacteria (Hasan
et al., 2006; Bornscheuer, 2002).

Microbial lipases are potential industrial enzyme due to minimum cost of production
and easy handling. Different sources of lipases contribute to diversity of lipase genes.
Since 1970’s psychrotolerant lipases and thermostable lipases have received attracted
attention in various research fields to produce salt tolerant and thermostable lipases
which are able to function in extreme high salinity and temperature, respectively
(Joseph et al., 2008).

Marine microbes play an important role in cycling the global compounds such as
carbon, oxygen, nitrogen, phosphorus, iron and trace elements (Lennon and Pfaff,
2005). Marine environments are considered to be a potential source for the isolation of
salt tolerant enzyme producing bacteria (Yang et al., 2008). Halophiles are
microorganisms adapted to diverse extreme saline environments. They are high
potential biotechnology source of hydrolases with various biotechnological
applications.

Marine enzyme isolation leads to great discovery of a novel gene, led the identification
of a new family (Ryu et al., 2006). This finding shows that there are much more novel
enzymes and novel microbes from open sea since over two thirds of our earth surface
are covered by the ocean.

Advance in molecular cloning, expression and purification techniques had led to rapid
discovery of new isolates with unique properties. Expression in heterologous host
helps in overcomes the expression level of gene of interest. Seawater is a high potential
source of new bacterium with novel lipase characteristics. Therefore, the research
project entails bacterial isolation and identification, molecular expression, purification
and characteristic of a marine lipase. The objectives of the study are;

1. Toscreen and identify lipase producing bacteria from seawater
2. Toclone and express the salt tolerant lipase gene
3. To purify and characterize recombinant lipase from marine bacterium
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