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in fulfilment of the requirement for the Degree of Cell and Molecular Biology 

 

STRUCTURAL PREDICTION AND CLONING OF SMALL, HALOACID 

DEHALOGENASE-LIKE PROTEIN OF Glaciozyma Antarctica PI12 IN 

Pichia Pastoris GS115 

By 

Syaidatul Syazana Binti Pauzi 

June 2015 

Chairman: Dr. Normi Mohd Yahaya, PhD 

Faculty: Biotechnology and Biomolecular Sciences 

 

ABSTRACT 

Glaciozyma antarctica PI12 is a psychrophilic yeast isolated from Antarctic sea 

ice with temperature ranged between -20°C – 15°C near Casey Research 

Station and its full genome were sequenced. Previously, a scan on its genome 

for putative phosphatases has led to the discovery of a hypothetical protein 

termed, LAN_14_281, which contained haloacid dehalogenase-like hydrolase 

domain. BLAST analysis on this protein showed that it share 58% similarity to 

haloacid dehalogenase-like protein. Analysis of the protein using SignalP 

indicates that there is no signal peptide available in LAN_14_281. The 

constructed phylogenetic tree of LAN_14_281 showed that the protein shares 

the common ancestors with haloacid dehalogenase-like superfamily.  The 

ProtParam analysis revealed that the theoretical pI for LAN_14_281 are 4.99 

with 34 negatively charge residues and 20 positively charged residues. As the 

role of haloacid dehalogenase can vary and their mechanisms are not fully 

established, this present study aimed at predicting the structure 
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computationally and cloning of LAN_14_281 for expression and 

characterization. The 3D structure of LAN_14_281 was built via homology 

modelling by using the SWISS-MODEL software. The alignment of the protein 

with 50 templates revealed that the structure has the highest similarity with 

human haloacid dehalogenase-like hydrolase domain containing protein 1a 

(Hdhd1a) with 46% sequence identity. Comparison of these two protein 

structure revealed that the RMSD are 0.421 Å. The 675bp gene sequence 

encoding LAN_14_281 was synthesized with the incorporation of EcoRl 

restriction enzymes sites at the 5’ and Xbal restriction enzymes at the 3’ ends. 

The recombinant plasmid with the genes that codes for LAN_14_281 are 

cloned into E.coli TOP10 Dh5α for propagation purposes.  

 

Keywords: Glaciozyma antarctica PI12, hypothetical protein, protein 

production, Pichia pastoris 
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Abstrak tesis yang dikemukan kepada Jabatan Biologi Sel dan Molekul 
sebagai memenuhi keperluan untuk ijazah Biologi Sel dan Molekul 

 
  

RAMALAN STRUKTUR DAN PENGKLONAN PROTEIN KECIL 
BERCIRIKAN HALOASID DEHALOGENASE TERPILIH DARI Glaciozyma 

Antarctica PI12 KE DALAM Pichia Pastoris GS115. 
 

Oleh 
 
 

SYAIDATUL SYAZANA BT PAUZI 
 

June 2015 
  

Pengerusi : Dr. Normi Mohd Yahaya, PhD  
Fakulti : Bioteknologi dan Sains Biomolekul 

ABSTRAK 

Glaciozyma antarctica PI12 merupakan sejenis yis psikrofilik yang 

diasingkan daripada lautan Antartik di kawasan suhu dalam linkungan -20°C 

– 15°C berhampiran dengan Pusat Penyelidikan Casey dan keseluruhan 

genomnya telah pun dijujukkan. Hasil imbasan genom untuk protein fosfatase 

telah membawa kepada penemuan protein hipotetikal dikenali sebagai 

LAN_14_281, yang mengandungi domain bercirikan haloasid dehalogenase 

hydrolase. Analisis BLAST ke atas protein ini menunjukkan protein tersebut 

berkongsi 58% persamaan terhadap protein dengan ciri-ciri haloasid 

dehalogenase. Analisis terhadap protein tersebut menggunakan SignalP 

menunjukkan protein LAN_14_281 tidak mempunyai sebarang isyarat peptida. 

Pokok filogenetik yang dibina menunjukkan LAN_14_281 berkongsi 

keturunan yang sama dengan haloasid dehalogenase-seperti superfamili. 

Analisis ProtParam menunjukkan titik isoelektrik secara teori bagi 

LAN_14_281 adalah 4.99 dengan 34 atom bercas negatif dan 20 residu 

bercas positif. Peranan haloasid dehalogenase boleh berubah dan 
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mekanisma bagi haloasid dehalogenase masih belum difahami sepenuhnya, 

oleh itu, kajian ini bertujuan untuk meramal struktur secara pengkomputeran 

dan pengklonan bagi LAN_14_281 untuk pengekspresan dan pencirian. 

Sktuktur 3D bagi protein LAN_14_281 dibina menggunakan pendekatan 

homolog menggunakan SWISS-MODEL. Penjajaran protein LAN_14_281 

dengan 50 templat menunjukkan struktur bagi protein LAN_14_281 

mempunyai persamaan yang paling tinggi dengan struktur domain bercirikan 

haloasid dehalogenase hydrolase manusia mengandungi protein 1a (Hdhd1a) 

dengan 46% persamaan jujukan. Hasil perbandingan di antara kedua-dua 

protein menunjukkan RMSD bagi protein tersebut ialah 0.421 Å. Gen yang 

mengkodkan LAN_14_281 dengan 675 pasangan bes disintesis dengan 

penambahan jujukan enzim pemotongan EcoRl di hujung 5’ dan jujukan enzim 

pemotongan Xbal di hujung 3’. Rekombinan plasmid dengan gen yang 

mengkodkan hipotetikal protein LAN_14_281 diklonkan ke dalam E. coli 

TOP10 DH5α untuk tujuan propagasi. 

 

Kata kunci: Glaciozyma antarctica PI12, protein hipotetikal, penghasilan 
protein, Pichia pastoris 
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1.0 INTRODUCTION 

 

Extremophiles are microorganisms that are able to grow and survive in 

extreme environments. Proteins, mainly enzymes, which are isolated from 

extremophiles are of interest due to their special characteristics whereby they 

can remain stable and are able to function effectively even under extreme 

conditions. An example of extremophiles are psychrophiles. Psychrophiles live 

at very low temperatures and can only be found in cold environments, such as 

the Antarctic.  

 

Glaciozyma antarctica PI12 (Fell et al., 1969) (re-classification from 

Leucosporidium antarcticum PI12 is the focus in this project. This 

psychrophilic yeast was isolated from Antarctic sea ice with temperature 

ranged between -20°C – 15°C near Casey Research Station. It is an obligatory 

psychrophilic yeast that belongs to the bud-forming Basidiomycota phylum. It 

has an optimum growth at 4°C, and maximum growth of 22 °C. However, it is 

capable to adapt its metabolism in continually low temperatures (the 

temperature of Antarctic waters ranges from -2.2°C in shelf water to 4°C in 

open waters, the average temperature being -1°C).  The optimal growth for G. 

antarctica PI12 is at 12°C. (Hashim et al., 2013) 

 

A scan on the full genome sequence of G. antarctica PI12 revealed that 

a hypothetical protein termed LAN_14_281 contains haloacid dehalogenase- 



© C
OPYRIG

HT U
PM

- 2 - 
 

like domain with several conserved residues and motifs similar to haloacid 

dehalogenase. Haloacid dehalogenase has been reported to be involved in 

various physiological functions ranging from dehalogenation, phosphoryl 

transfer to hydrolysis of phosphate ester and phosphonates. Despite its roles 

in different physiological functions, in depth knowledge on these proteins are 

poor and this is especially so for those from the uncharacterized, hypothetical 

protein category. This present study aims to investigate the possible structure 

and function of LAN_14_281, a haloacid-dehalogenase-like protein from G. 

antarctica PI12.   

 

The specific objectives of this project are to: 

 

1. Predict the 3-dimensional structure of LAN_14_281 hypothetical 

protein 

2. Construct pPICZα::LAN_14_281 recombinant plasmid for 

expression in Pichia pastoris 
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