
 
Research Project Titles for Summer 2017/2018 

SCI3990 Science in action research project 
 

Supervisors Titles and synopses 

Main supervisor: 
Dr Cheow Yuen 
Lin 
 
Co-supervisor: 
Dr Lee Sui Mae 

Project 1 
Title of project: Synthesis and anti-microbial properties of substituted imidazolium 
salts 
 
Project Description: The application of modern disinfectants goes back several 
decades. Two quaternary ammonium salts namely Benzalkonium chloride (BAC) and 
cetylpyridinuium chloride (CPC) are still now widely used.1 Imidazolium salts are often 
used as precursors to metal-NHC complexes. As recent as 2009, only a few groups 
have studied the antimicrobial and antifungal properties of imidazolium salts.2  Our 
current strategy will focus on the synthesis of novel chiral pyridine imidazolium salts 
with various N-substituents. The antimicrobial activity of these salts will be evaluated 
against a few strains of microorganisms, such as Bacillus subtilis and Escherichia coli, 
by using broth microdilution assay and the minimum inhibitory concentration of the 
compounds will be determined. Skills acquired: Organic and Inorganic Synthesis, 
Chromatography, NMR Spectroscopy, Biological Assay.  
 
References: 
1. D. Demberelnyamba et.al. Bioorganic and Medicinal Chemistry, 2004 853-857. 
2. a) Hindi, K. et al. Chem. Rev. 2009, 3859-3884. 
    b) Pernak, J.; and Skrzypczak, A. Eur. J. Med. Chem., 1996 901-903.  
 
Discipline of research area:  Medicinal Chemistry (CHM) 
 
Project 2 
Title of project: Synthesis and anti-microbial screening of Silver N-Heterocyclic 
Carbene Complexes 
 
Project Description: The application of silver as an antimicrobial agent can be dated 
back to ancient times. Silver nitrate was recognized as antiseptic in wound care for 
more than 200 years1. In the past, silver nitrate eye drops were given to newborn 
babies to inhibit eye infections. Following the discovery of penicillin and other new 
antibiotics, silver compounds have been mostly replaced. The resurgence of silver 
antibiotics came with the discovery of silver sulfadiazine by Fox2. Silver sulfadiazine 
has been found to be active against numerous gram-positive and gram-negative 
bacteria and is marketed as a water soluble cream SilvadeneR Cream 1%2. Therefore 
we would like to explore the efficiency of other types of silver compounds as 
antimicrobial agents. This project aims to synthesize a few Silver (I) N-Heterocyclic 
Carbene Complexes and evaluate its antimicrobial properties. Skills acquired: Organic 
and Inorganic Synthesis, Chromatography, NMR Spectroscopy, Biological Assay. 
 
References: 
1. J. C. Garrison, W. J. Youngs, Chem. Rev. 2005, 105, 3978-4008. 
2. A. Kascatan-Nebioglu, M. J. Panzner, C. A Tessier, C. L Cannon, W. J. Youngs, 
Coordination Chemistry Reviews 2007, 251, 884-895. 
3. See also: a)L. Oehninger, R. Rubbiani, I Ott, Dalton Transactions 2013, 3269-3284. 
b) K. M. Hindi, M. J. Panzner, C. A. Tessier, C. L. Cannon, W. J. Youngs, Chem. Rev., 
2009, 109, 3859-3884. c) M. N. Hopkinson, C. Rithcer, M. Schedler, F. Glorious, 
Nature, 2014, 485 
 
Discipline of research area:  Medicinal Chemistry (CHM) 



Main supervisor: 
Dr. Pushpamalar 
Janarthanan 

Project 1 
Co-supervisor: Dr.  Alice Chuah Lay Hong (School of Pharmacy)  
 
Title of project: Developing of control release system for anticancer drugs 
 
Project description: The interest in controlled release technology for oral drug 
delivery is largely driven by the prospect of increasing the efficacy of medicine with 
reduced side effects, maximizing patient compliance and good methods of 
approaching the management of the disease. The advantages of oral drug 
administration can be enhanced if the dosage form can be presented in a way that 
offers a reduction in the dose frequency or can be used to target a particular section of 
the gastro-intestinal tract (stomach, small intestine and colon). The hydrogels can be 
formed by crosslinking using various mixtures of polymers (biodegradable or 
synthetic) by different crosslinking methods. The anticancer drug can be loaded into 
hydrogels that consist with many pores and shaped into beads/tablets/films that swell 
or disintegrate to release the drug. The control release pattern will be studied. Besides 
that, the biocompatibility of the hydrogel is also studied. 
 
Discipline of research area: Medical Bioscience 
 
Project 2 
Title of project: Developing of Carboxymethylcellulose (CMC) polymer coated with 
modified magnetic iron oxide (Fe3O4) nanoparticles for metal ions and dye removal. 
 
Project description: The nano-enhanced polymeric membrane was prepared by 
addition of different types of modified iron oxide (Fe3O4) nanoparticles. Fe3O4 
nanoparticles were coated by silica or amine and then subjected to form matrix 
membranes. The prepared membranes were characterised by morphology (FESEM 
and TEM images), hydrophilicity, and sizes of the pores, swelling and metal ions 
removal. Subjecting appropriate organic/inorganic modifiers for inorganic 
nanoparticles like iron oxide could promote removal of metal ions and dyes. 
 
Discipline of research area: Biotechnology 
 
Project 3 
Title of project: Green biosynthesis of silver/ferrous nanoparticles using plant extract 
and investigate the antimicrobial properties 
 
Project description: Green biological synthesis of metallic nanoparticles is an 
important method in improved techniques of eco-friendly nanoparticles production. 
Silver and ferrous nanoparticles have been widely used during the past few years in 
various applications due to their well-known effectiveness in biomedical, electronic, 
catalysis and optical applications. Apart from antimicrobial activities, Ag-NPs are also 
known to possess antifungal, anti-inflammatory and antiviral properties. Moreover, the 
biologically active molecules involved in plant extract are well-known as functional 
food for their richness in lipids, minerals and certain vitamins, and also several 
bioactive substances like polysaccharides, proteins and polyphones. These bioactive 
substances are potential medicinal uses that can serve both as effective metal-
reducing agents and as capping agents to provide a robust coating on the metal 
nanoparticles in a single step. 
 
Discipline of research area: Medical Bioscience 
 
Project 4 
Co-supervisor: Dr.  Pooria (School of Engineering)/ Dr.  Alice Chuah Lay Hong 



(School of Pharmacy) (School of Pharmacy) 
 
Title of project: Developing of control release transdermal patch for drug delivery 
system by electrospinning  
 
Project description: Electrospinning is a technique to transform polymer solutions 
(hydrophobic/hydrophilic) to non-woven fibrous membranes with fibre diameter as 
small as to the nanometer range. Membranes produced exhibits high surface/volume 
ratio, enhanced mechanical strengths, and highly open porous structures. A typical 
setup for  electrospinning consists of a syringe loaded with dissolved polymer solution, 
a needle, a power supply which forms the negative and positive terminals, and a 
collector . Electrospun Membranes can be applied for various purposes such as water 
filtration, drug delivery carriers, and scaffolding. In the field of   electrospun fibre 
membranes for drug delivery carriers, the most common hindrance to a sustained 
drug release is the initial burst release of loaded drugs due to the degradation of the 
membranes and the diffusion of surface drugs. A combination of hydrophobic and 
hydrophilic polymer membranes could be expected to result in a good biocompatibility 
and able to delay in vitro hydrolysis due to its intrinsic water repellent capabilities. 
 
Discipline of research area: Medical Bioscience 
 
Project 5 
Co-supervisor: Dr.  Alice Chuah Lay Hong (School of Pharmacy)/ Dr.  Pooria (School 
of Engineering) 
 
Title of project: Developing of control release microcapsules for drug delivery system 
by electrospraying 
 
Project description: Spray drying has widely used the method in the pharmaceutical 
industry    to prepare microcapsules for loading and administration of various 
biomedical drugs. In the  electro-spraying technique, the dissolved polymer/s is 
homogenised under high-speed and sprayed with high power to result in atomization 
that leads to the formation of the small droplets or the fine mist from which the solvent 
evaporate instantaneously leading the formation of the microspheres in size range 1-
100μm. Fibre polymer materials such as plant gums, modified celluloses and dextrins 
can all be used as the components of an encapsulant matrix. Spray-drying 
microencapsulation can both protect the drug from environmental pressures as well as 
mask the unpleasant taste of drugs through the encapsulant physical barrier. 
Cytotoxic drugs could be encapsulated until it reaches to the targeted sites and drugs 
molecules are being released without harming the normal cells along the gastrointesti 
nal passages.   
 
Discipline of research area: Medical Bioscience 

Main supervisor: 
Prof Catherine 
Yule 

Title of project: Decomposition and Diversity in streams: a global experiment 
 
Project Description: 
A key question in contemporary ecology is how the loss of biological diversity affects 
ecosystem functioning. Plant litter decomposition is a fundamental ecosystem process 
with major consequences for the carbon cycle, but it is unclear how plant diversity loss 
affects decomposition rates. We aim to explore this question by examining 
decomposition rates using mixtures of 3 species of leaf litter at multiple sites across 
climatic zones. Your task will be to undertake the experiment in a stream in the 
Ampang Forest Reserve. We will investigate microbial and invertebrate litter 
decomposition rates and study the shredding invertebrates. 
Project requires knowledge of aquatic invertebrates (or will to learn). Preferably with 



BIO3810 Tropical Aquatic Biology. 
  
References: 

 Yule, C.M., Leong, M.Y., Liew, K.C., Ratnarajah, L., Schmidt, K., Wong,H.M., 
Pearson, R.G. Boyero, L. (2009). Shredders in Malaysia: abundance and 
richness are higher in cool upland tropical streams. Journal of the North 
American Benthological Society 28(2):404-415 (This was based on the 
3rd year projects of five of these authors!)  

 Boyero, L, Yule, C.M. et al. (2016) Biotic and abiotic variables influencing 
plant litter breakdown in streams: a global study. Proceedings of the Royal 
Society B. 283: 20152664. http://dx.doi.org/10. 1098/rspb.2015.2664 

 Yule, C.M., Gan, J.Y., Jinggut, T. and Lee, K.V. (2015) Urbanization impacts 
food webs and leaf litter decomposition in a tropical stream in Malaysia. 
Freshwater Science 34(2): 702–715. (this is the stream we will study) 

 Boyero, L., Yule, C. et al. (2015) Leaf litter breakdown in tropical streams: is 
variability the norm? Freshwater Science 34(2): 759-769. 

 Boyero, L., Yule, C.M. et al (2012) Global patterns of distribution in stream 
detritivores: implications for biodiversity loss in changing climates. Global 
Ecology and Biogeography. DOI: 10.1111/j.1466-8238.2011.00673.x  

 Boyero, L, Yule, C.M. et al.  (2011) Global distribution of a key trophic guild 
contrasts with common latitudinal diversity patterns. Ecology 92(9): 1839–
1848 

 Boyero, L, Yule, C.M. et al. (2011) A global experiment suggests climate 
warming will not accelerate litter decomposition in streams but may reduce 
carbon sequestration. Ecology Letters 14: 289–294 

Discipline of research area: Tropical Environmental Biology 

Main Supervisor:     
Dr Thoo Yin Yin 

Project 1 
Title of project: Influence of storage on oxidative and textural stabilities of palm oil 
based organogels.  
 
Project description: Palm oil based organogel is made of liquid edible oil and 
organogelator such as soy lecithin, sorbitan monostearate and beeswax. It is a 
promising alternative fat spread. However, limited study has been conducted to 
understand its oxidative and textural stabilities during storage. Hence, this study aim 
to investigate the oxidative and textural stabilities of palm oil based organogel during 
storage at 2 different temperatures (4 and 24°C).  
 
Discipline of research area:  Food Science and Technology (FST), Biotechnology 
(BTH) 
 
Project 2 
Title of project: Effect of oils on in vitro release of beta-carotene loaded organogel  
 
Project description: Β-Carotene is one the natural occurring carotenoids that 
beneficial to human health. However, the utilization of β-carotene is strictly restricted 
due to its poor solubility in water and high susceptibility to isomerization, oxidation and 
degradation by light, oxygen and heat. The bioavailability of β-carotene improved with 
the decrease in particle size and β-carotene absorption promoted with the use of 
dietary fat. Hence, this study aim to investigate the effect of oil type (palm oil, canola 
oil, corn oil and coconut oil) on β-carotene bioaccessbility of in organogel.  
 
Discipline of research area:  Food Science and Technology (FST), Biotechnology 
(BTH) 
Note: Students are welcome to discuss other potential projects. 

http://dx.doi.org/10.%201098/rspb.2015.2664


Main supervisor: 
Dr. Choo Wee 
Sim 

Title of project: Enzymatic catalyzed reaction of structured lipids using ionic liquids 
 
Project description: Structured lipids are lipids that have been modified from their 
natural form for specific food and nutraceutical applications. This modification involves 
a change in the chemical structure of the lipid brought about by addition or 
rearrangement of fatty acids on the glycerol backbone. Enzymatic catalyzed reaction 
of structured lipids usually require a solvent as a medium.  There have been 
development in seeking substitute for organic solvents. The use of room-temperature 
ionic liquids can be a good strategy to meet the increasing demand for the introduction 
of clean technologies in industrial processes. 
 
Discipline of research area: Biotechnology (BTH), Food Science and Technology 
(FST) or Medicinal Chemistry (CHM) 

Main supervisor: 
AP Lim Yau Yan 

Project 1 
Title of project: Effects of ambient air drying of selected herbal plants on the phenolic 
content and polyphenol oxidases activity 
 
Project description: Drying of herbal plants will help to preserve the antioxidants 
content of herbal plants.The aim of this project is to investigate how ambient air-drying 
would affect the phenolic contents of the plants and the relationship between change 
in phenolic content and polyphenlol oxidases activity. It is hoped that a trend can be 
observed between these two parameters   
 
Discipline of research area: Biotechnology (BTH)/Food Science and Technology 
(FST) 
 
Project 2 
Co-supervisor: Dr. Ashwini Gengatharan 
 
Title of project: Effects of convectional and vacuum drying on the polyphenolic 
content and qualitative characteristics of drumstick leaves (Moringa oliefera) 
 
Project description: Drying is a vital process to extend the post-harvest life and to 
retain vital antioxidant contents of plants. Moringa oliefera, also known as the 
drumstick tree is medicinally important due the abundance of vital phenolics, vitamins 
and minerals. This study will focus on the effect of two drying methods on the 
polyphenolic composition and qualitative characteristics of Drumstick leaves. 
Subsequently, the potential use of dried drumstick leaves in food will be established.  
 
Discipline of research area: Biotechnology (BTH)/Food Science and Technology 
(FST) 

Main supervisor: 
Dr Michelle Yap 
 
 

Project 1 
Title of project: Sequencing and characterization of in vitro expressed cobra 
cytotoxin   
 
Project description: Cytotoxin is a member of three-finger toxin family which present 
only in cobra venoms at about 40-60%, thus it plays crucial role in pathophysiology of 
cobra envenomation.  The cytotoxicity of cytotoxin is determined by the functional 
domain   located   in   the   hydrophobic   three-finger   loop   by   penetration   into   
cell membrane.  The  current  project  aim  to  analyze  the amino  acid  sequences  
which  are  highly  conserved  in  cobra  cytotoxins  and  perform sequence  
optimization  to  locate  genes  to  be  expressed.  The preliminary three-dimensional 
coordinate of the cytotoxin will be deduced.  
 
Discipline of research area: Biotechnology (BTH), Medical Bioscience (MBS) 



Project 2 
Title of project: Investigation of the in vitro anti-proliferative effects of Articum sp. and 
its mechanisms of actions. 
 
Project description: A preliminary study on the cytotoxic effects of Articum sp. has 
been carried out on HeLa, Jurkat and MCF-7. The current project will be focusing on 
the synergistic effects of bioactive molecules on cell-proliferation will be studied by 
cell-viability assay which is supplemented by microscopic morphological analysis of 
the cells, caspase-mediated pathway, Tunnel assay and alteration in mitochondrial 
membrane potential.  
 
Discipline of research area: Medical Bioscience (MBS) 
 
Project 3 
Title of project: The comparative venom transcriptome of different Viperidae by next-
generation sequencing.  
 
Project  description: Viperidae venoms  are  rich  in  hematoxic proteins  which  
were initially  recruited  from  genes  of  proteins  with  normal  physiological  functions  
and underwent  gene  duplications  for redundancy  and  gene  selections  to  be  
expressed  in venom  glands.  This  leads  to  variation  in  the  toxin  compositions  
which can  impact significantly  on  the  clinical  manifestations.  A  comparative  
transcriptomic  analysis  of two  medically  important Viperidae will  be  conducted  by 
de  novo sequencing  on  an Illumina  HiSeqTM2000.    The  complete  catalogue  of  
the  toxin  genes  will  be  further classified  into  respective  protein  families  on  the  
basis  of  functional  domains,  a  better knowledge  on  the  diversification  of  
functional  isoforms  within  established  protein families.  
 
Discipline of research area: Biotechnology (BTH), Medical Bioscience (MBS) 
 

Main supervisor: 
Dr Siow Lee Fong 

1. Physicochemical properties of commercial cocoa butter substitutes (CBS) 
and cocoa butter equivalent (CBE) 
Triacylglyceride composition, texture, melting properties, bloom resistance and 
oxidation   of several commercial CBS are compared to that of CBE if there is any 
difference. 
 
2. Physicochemical properties of commercial dark chocolates 
Texture, melting properties, bloom resistance, oxidation and antioxidative activity of 
several commercial chocolates are compared to understand the quality and stability of 
the chocolates and factors affecting the quality and stability. 
 
3. Effect of sugars on the physical behaviour of palm oil and palm kernel oil 
Crystallization, melting and viscosity of palm oil and palm kernel oil are determined in 
the presence of monosaccharide, disaccharides and sugar alcohols to understand if 
sugars affect the physical behaviour of palm oil and kernel oil. 
 
4. Effect of processing and storage on the physicochemical properties of 
fruits/vegetables/juices 
Fruits and vegetables are minimal processed and stored at chill or frozen temperature 
in order to extend their shelf life. This study examines pre-treatments and chilling and 
freezing conditions on the physicochemical and antioxidant properties of 
fruits/vegetables/their juices. 
 
Discipline of research area: Food Science and Technology (FST)/Biotechnology 
 



Main supervisor: 
Dr Song Beng 
Kah 

Topics of my project: Population genomics of weedy rice in Malaysia 
 
Description: Weedy rice is a conspecific form of cultivated rice (Oryza sativa L.) that 
infests rice production areas worldwide. Notorious for its easy-shattering and seed 
dormancy biotypes, it competes aggressively with cultivated rice, reducing yields in 
rice fields and contaminating harvests with its undesirable grains. As part of a 
collaborative research between Monash University Malaysia and other international 
universities, this project employs a combination of whole genome sequencing, 
enriched target sequencing and biochemical assays, for assessments of weedy rice 
ongoing evolution and origin. Our previous work provided evidences that wild and 
domesticated populations contribute to the evolution of Malaysian weedy rice, with 
introgression of adaptive alleles a likely component of this process. Particularly, this 
project aims to examine allelic variation at genome level, mutation in domestication 
genes, and changes in agronomic and domestication traits of weedy rice. A further 
exploration into the evolutionary mechanisms underlying weedy rice phenotypic 
adaptations would ultimately lead to improved knowledge of the weedy rice control 
management in Malaysia. 
 
Discipline of research area: Biotechnology (BTH) 

Main supervisor: 
Dr Lee Sui Mae 

Title of project: Construction of isolation chip (iChip) for isolation of novel bacteria 
and fungi via 3D printing 
 

Main supervisor: 
Dr Irene Ling 

Title of project: Evaluating water miscible deep eutectic solvents  
 
Project description: Deep eutectic solvents (DES) are a type of ionic liquids (IL) 
comprised of two components and that have a melting point lower than that of any of 
its individual components due to the generation of intermolecular hydrogen bonds. 
DES can be simply prepared via combining a hydrogen bond donor (HBD) and a 
hydrogen bond acceptor (HBA). DES share the common characteristics with 
conventional ILs including negligible vapor pressure and low melting point. 
Interestingly, DES can be easily prepared with high purity at an economical cost and 
mostly are synthesized from biodegradable components. They are also less sensitive 
to moisture compared to ILs. There are four different types of DES and in the present 
work, we focus on Type II (quaternary salt and hydrated metal halide) and Type III 
(quaternary salt and hydrogen bond donor) DES. Selected physical properties will be 
investigated including thermal behavior and conductivity. 
 
Discipline of research area:  Medicinal Chemistry (CHM) 

Main supervisor: 
AP Adeline Ting 
Su Yien 

Project 1 
Title of project: Exopolymeric substances for metal removal 
Project description: Exopolymeric substances secreted by microbes have been 
shown to have the potential to chelate metals. This study will evaluate the function of 
various exopolymeric substances on their efficacy to remove metals. 
 
Discipline of research area: Biology, Biotechnology, Environmental Science, 
Microbiology 
  
Project 2 
Title of project: Pre-treated vegetable waste for removal of toxic pollutants 
Project description: Pre-treatment is first employed on vegetable waste to convert 
the vegetable waste into effective biosorbents. These are then used for removal of 
toxic pollutants (metals, dyes) from aqueous solutions. 
 
Discipline of research area: Biology, Biotechnology, Environmental Science, 
Microbiology 



 Project 3 
Title of project: Light-mediation for production of bioactive compounds by fungi 
Project description: Light-stress triggers production of various bioactive compounds 
in fungi. This study will evaluate the various compounds produced by fungi under light 
stress in comparison to absence of light-stress. 
 
Discipline of research area: Biology, Biotechnology, Environmental Science, 
Microbiology 

Main supervisor: 
Dr Lee Yee Ying 

Project 1 
Title of project: Red palm olein-enriched peanut butter spread 
 
Project description: Among all the commercially available vegetable oils, red palm 
oil is the only oil that is extremely rich in carotenes, tocopherols, and tocotrienol. 
Compared to palm oil, red palm olein has the ability to lower the serum cholesterol 
level, halt the development of atherosclerosis and prevent the development of certain 
types of cancer. This is mainly due to its superior anti-oxidant properties of the 
phytochemicals presence in the oil. In view of the aforementioned beneficial effect of 
red palm olein, the presence study aim to explore the possibility of substituting red 
palm olein in peanut butter spread in order to increase the nutritional value and 
increase the shelf life of peanut butter, as well as to extend the application of red palm 
olein. Four peanut butter spreads each substituted with 0%, 5%, 10%, 15% and 20% 
of red palm olein will be developed. The physicochemical properties such as colour, 
emulsion stability, microstructure of the emulsion, fatty acid and triacylglycerol 
composition, melting and crystallization behaviour, texture analysis of the red palm 
olein-enriched peanut butter will be evaluated.  
 
Discipline of research area: Food Science and Technology (FST)  
 
Project 2 
Title of project: Enzymatic synthesis of medium-and long-chain triacylglycerol 
functional oil 
 
Project description: Obesity is a global epidemic problem that is often associated 
with cardiovascular disease, diabetes mellitus and certain type of cancer. Medium 
and long chain triacylglycerol (MLCT) is a type of functional oil where the individual 
glycerol backbone is attached with medium chain fatty acid and long chain fatty acid. 
Studies had claimed that MLCT functional oil had the potential in supressing body fat 
accumulation which can be used to manage obesity. The body fat supressing effect is 
mainly contributed by the rapid metabolism of medium chain fatty acid as compared 
to long chain fatty acid. Unlike long chain fatty acid that are re-synthesis back into 
new triacylglycerol molecule, medium chain fatty acid are transported directly to the 
liver to undergone beta-oxidation producing ketone bodies. The presence study as 
such aim to utilize enzymatic interesterification route for the synthesis MLCT 
functional oil. The effect of enzymatic catalysed interesterification reaction such as 
reaction time (2,4,6,8 hr), reaction temperature (50,60,70,80 C), enzyme load (2,4,6,8 
%) and substrate ratio of PO and MCT (0:100, 20:80, 40:60, 50:50, 60:40, 80:20, 
100:0) on the MLCT yield will be investigated. 
 
Discipline of research area: Food Science and Technology (FST)  
 
Project 3 
Title of project: Enzymatic synthesis of human milk fat substitute 
 
Project description: The present study employs one step enzymatic intesterification 
reaction for the production of human milk fat substitute (OPO) through enzymatic 



interesterification process catalyzed by Lipozyme TLIM lipase. To enhance the yield of 
OPO, the important parameters that influence enzymatic interesterification reaction 
will be studied. This includes reaction time, reaction temperature, substrate ratio, 
enzyme load and reusability of the enzyme. The enzymatically catalysed 
interesterification reaction will be performed in conical flasks to simulate the condition 
of a stirred tank batch reactor. The property of the human milk fat substitute produced 
will be analysed and compared to the commercially available human milk fat 
substitute. The triacylglycerol yield will be quantified using high-performance liquid 
chromatography, fatty acid composition will be analysed via gas chromatography and 
the OPO composition will be determined using pancreatic lipase catalysed sn-2 
positional analysis.  
 
Discipline of research area: Food Science and Technology (FST)  

Main supervisor: 
Dr. Kirti Shukla 
 

Project 1 

Co-supervisor: Prof. Dr. Chow Sek Chuen  

 

Title of project: Tumour cell survival in response to oxidative stress upon miRNA 

expression 

 

Project description: MicroRNAs (miRNAs) are a class of non-coding RNA which are 

of ~22 nucleotides in length. They regulate gene expression through RNA Interference 

pathway and repress target gene expression mainly by base pairing with the 3’-

untranslated region (3’-UTR) of their target messenger RNA (mRNA). This class of 

regulators has been described to have an important role in a vast range of biological 

processes such as proliferation, differentiation and apoptosis. In this project, the aim is 

to evaluate miRNAs that regulate cell survival in response to oxidative stress caused 

by pro-apoptotic peptides in an in vitro cancer cell line model. 

 

Discipline of research area:  Medical Bioscience (MBS), Biotechnology (BTH) 

 

Project 2 

Co-supervisor: Prof. Dr. Sunil K. Lal 

 

Title of project: Cell cycle regulation in an infectious disease model upon miRNA 

expression 

 

Project description: In this project, the aim is to evaluate miRNAs that are 

significantly involved in regulation of signaling pathways such as cell cycle 

progression in response to nucleoproteins of influenza A virus in cell line models. 

Furthermore, effect of miRNA overexpression on viral titer will be evaluated. 

 

Discipline of research area:  Medical Bioscience (MBS), Biotechnology (BTH) 

Main supervisor:  
Dr. Ito Wasito 

Project 1 
Project Title:  “Gene Shaving” technique for finding of expressed genes linked to 
human malignancy tumours (cancer). 
  
Project Description:  
      Expressed genes has important role to elucidate molecular features underlying 
variation in individual cancer tissues.  In this project we focus on human malignancy 
tumours issue since malignant tumors can invade other organs, spread to distant 
locations (metastasis) and become life-threatening.  
      In this project, we will investigate the use of Statistical Genetic approach is called 
“Gene Shaving” to find the expressed genes that linked to Human Malignancy Cancer 



such as tumour, Metastasis and Lymphnode Metastasis. Some related works usually 
use the Bioinformatics approaches such as Clustering and Classification techniques. 
We will compare the performance of the Gene Shaving with the existing approaches. 

Discipline of research area:  Medical Bioscience 

Project 2 
Project Title: The Development of Statistical Prognosis Cancer Model 

Project Description:  
        Analysis of cancer prognosis is necessary to determine the proper treatment for 
each patient. However, cancer data analysis is challenging task because multiple risk 
factors may influence the prognosis of cancer, including genes and clinical condition 
of patients. This study aims to develop prediction model for cancer prognosis using 
clinical and gene expression (microarray) data. The prognosis model will be validated 
using some real datasets. 

Discipline of research area:  Medical Bioscience 

Main supervisor:   
Dr. Ken Yeong 
Keng Yoon 
 

Project 1 
Title of project: Benzimidazole-based cholinesterase inhibitors for the treatment of 
Alzheimer’s Disease 
 
Project description:  
Alzheimer’s disease (AD) is a degenerative disorder of the brain which is clinically 
characterized by loss of memory and progressive deficits in different cognitive 
domains. Cholinesterases are essential enzymes responsible for the breakdown of 
cholines. Previous relationship observed between cholinergic dysfunction and AD 
severity provides a rationale for the therapeutic use of cholinesterase inhibitors.  
This project will provide an opportunity to identify novel small molecule cholinesterase 
inhibitors via bioassays. 

 
Discipline of research area: Medicinal Chemistry (CHM) 
 

Project 2 
Title of project: Development of nitrobenzoates as therapeutics for Alzheimer’s 
Disease 
 
Project description:  
To date, only four cholinesterase inhibitors, namely donepenzil, rivastigmine, tacrine 
and galantamine are clinically approved as AD drugs. Based on the prevalence of the 
disease and limited options of drugs available, the search for novel cholinesterase 
inhibitors is one of the major therapeutic strategies employed to combat AD.  
This project enables student to master the basic techniques involved in organic 
synthesis chemistry. Furthermore, student will also learn to carry out cholinergic 
bioassays.  

 
Discipline of research area: Medicinal Chemistry (CHM) 

 

Project 3 
Title of project: Synthesis of nitrofuran metabolite analogues  
 
Project description:  
Nitrofurans are well-known broad spectrum synthetic antibacterial agents which are 
active against both gram-positive and gram-negative bacteria, including Salmonella 



and Giardia spp, trichomonads, amebae, and some coccidial species. The broad goal 
of the project is to search for novel antibiotics by modifying nitrofurans. The idea is to 
use nitrofuran metabolites (which are less toxic by removing the potentially 
carcinogenic 5-nitrofuran group) as base scaffold.  
Specifically, the aim of the project is to design and synthesize various nitrofuran 
metabolite analogues. 

 
Discipline of research area: Medicinal Chemistry (CHM) 

Main supervisor:   
 A/Prof Emily Goh 

Project 1 
Co-supervisor: A/Prof Lim Yau Yan 
 
Title of project: Evaluation of biological activities in selected medicinal plants 
 
Project description: Biological activities such as anti-inflammatory and antioxidant of 
selected medicinal plant or traditional chinese herbs will be evaluated. This 
preliminary study will be important to gain knowledge and findings on its usefulness as 
potential anti-inflammatory or antioxidant drug candidate. 
 
Discipline of research area: Biotechnology (BTH) 
 
Project 2 
Title of project: Development of chemical sensor for the detection of phenolic 
compounds. 
 
Project description: Phenolic compounds commonly found in many plants and food. 
Current quantitative analysis of phenolic can be determined using chemical method or 
chromatography method. This project focuses on electrochemistry method whereby a 
suitable chemical sensor will be developed. The advantage of this method is fast, 
easy and economical. Most common electrode sensors are used to determine ions, 
pH, heavy metals, glucose etc.  
 
Discipline of research area: Biotechnology (BTH) 

 

 Students are encouraged to discuss details of their prospective project with the potential 
supervisor. Please make an appointment and discuss further with the lecturer.   

 Academic staff who are not on this list will not be offering projects for SCI3990. 
 

 
 
Prepared by, 
Dr Thoo Yin Yin 
SCI3990 Coordinator (Summer 2017/2018) 


