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AP Adeline Ting Su Yien 

Project 1 

Main Supervisor: AP Adeline Ting Su Yien 

Title of project: Exopolymeric substances for metal removal 

Hons research area: BIO, BTH, MBS 

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. 

 

Project 2 

Main Supervisor: AP Adeline Ting Su Yien 

Title of project: Pre-treated vegetable waste for removal of toxic pollutants 

Hons research area: BIO, BTH, MBS  

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. 

 

 Project 3 

Main Supervisor: AP Adeline Ting Su Yien 

Title of project: Light-mediation for production of bioactive compounds by fungi 

Hons research area: BIO, BTH, MBS  

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. 
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AP Emily Goh 

Project 1 

Main Supervisor: AP Emily Goh 

Title of Honours project:  Synthesis of imidazo napthyridine derivatives 

Honours Research Area: Medicinal Chemistry (CHM) 

Project Description: This project involves the synthesis of imidazo naphthyridine 

derivatives which have been found to be a potential alternative drug candidate for 

cardiovascular disease. 

 

Project 2 

Main Supervisor: AP Emily Goh 

Title of Honours Project: Development of chemical sensor for the detection of selected 

antioxidants 

Honours Research Area: Biotechnology (BTH) 

Project Description: This project focused on the fabrication of chemical sensor using 

electrochemical methods and to evaluate its feasibility in detecting the presence of 

antioxidants. Chemical sensor is a device made of carbon/platinum electrode and 

modification of this electrode will enhance its sensitivity and selectivity. 
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AP Lim Yau Yan 

Project 1 

Main supervisor: AP Lim Yau Yan 

Title: Effects of drying on the bioactivity of herbal leaves  

Honours Research Area: Food Science and Technology (FST) 

Description: Drying of herbal plant leaves have varied effects on the bioactivity of leaves 

when compared with fresh leaves. Most leaves from herbal plants show reduction of 

antioxidant, antibacterial/ anticancer activities upon drying, but the factors that affect the 

change is not well understood for most plants. It is envisaged that both thermal stability 

and polyphenol oxidases play important roles in determining the bioactivity change. The 

aim of this project is to determine the factors that affect the bioactivity of a plant of interest. 

UV-Vis, HPLC, antioxidant and antibacterial analyses will be employed in this project. 

Plants of focus will be on herbal plants of temperate origin, such as rosemary, sage etc. 

A research paper is expected to be published based on the outcomes of this research 

work. 

 

Project 2 

Main supervisor: AP Lim Yau Yan 

Co-supervisor: Dr Lee Wai Leng 

Title: Bioactivity of porcupine dates  

Honours Research Area: Medicinal Chemistry (CHM) 

Description: Porcupine dates are phytobezoars that have traditionally been used to treat 

various diseases such as cancer, dengue etc. There are a variety of porcupine dates and 

we have studied the bioactivity of three types of dates: Grassy date(GD), Black date (BD) 

and Powdery date (PD). We have found that BD and PD have antioxidant, anti colon 

cancer (based on HT-29 and HCT-116 cell lines), anti-inflammatory and anti-dengue 

activities. However there is another porcupine date known as blood-like date which has 

not been investigated. The aim is to investigate this type of porcupine date and its activity 

will be compared with those of other dates that have been studied earlier. It is expected 

a research paper can be published out of this work. 
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AP Qasim Ayub 

Main supervisor: Qasim Ayub 

Title of Honours Project: Frequency of selected non-synonymous variants in PRSS53 in 

the Malay populations. 

Honours research area: Medical Bioscience (MBS) 

Project description 

Background: Genome wide selection scans using 1000 Genomes and HapMap 

Projects1; 2 in continental human populations (http://www.internationalgenome.org/) 

have identified hundreds of evolutionarily interesting candidate regions. The Human 

Evolution group at the Wellcome Trust Sanger Institute has developed a novel method 

termed Fine-Mapping of Adaptive Variation (FineMAV) that pinpoints the most likely 

causal variants driving natural selection. Using this method we identified two interesting 

non-synonymous high frequency candidate variants in South and East Asian 

populations in the 1000 Genomes Project. Both exonic variants are population specific 

and lie in a gene called protease, serine, 53 (PRSS53) on human chromosome 16. 

There is strong evidence from genome wide association studies and unpublished 

mouse work that PRSS53 influences skin thickness, hair morphology and distribution3. 

The aim of this study is to genotype these two variants in ~150-200 Malay population 

samples in order to determine the frequency of these variants in this region and in 

particular identify any sample in which both mutations occur on the same haplotype. 

Methodology: The project has a wet and dry lab component. Samples will be collected 

after obtaining informed consent and approval by the relevant institutional and local 

ethical committees. The targeted mutations will be identified by polymerase chain 

reaction amplification of genomic DNA followed by sequencing on the Mi-Seq 

instrument in the Genomics Platform facility. Variant frequencies will be tabulated and 

haplotype structure explored in these and other publically available whole genome 

sequences using freely available software such as Network (http://www.fluxus-

engineering.com/sharenet.htm). Comparisons with archaic hominid DNA sequences 

and the origin, mode and direction of spread of these mutations will be evaluated if time 

permits. Subsequent studies will aim to establish the genotype-phenotype association 

and identify the most likely cause underlying the selection process for these variants in 

the human populations in this region. 

References: 

1. The 1000 Genomes Project Consortium. (2015). A global reference for human 

genetic variation. Nature 526, 68-74. 

2. Sabeti, P.C., Varilly, P., Fry, B., Lohmueller, J., Hostetter, E., Cotsapas, C., Xie, X., 

Byrne, E.H., McCarroll, S.A., Gaudet, R., et al. (2007). Genome-wide detection and 

characterization of positive selection in human populations. Nature 449, 913-918. 
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3. Adhikari, K., Fontanil, T., Cal, S., Mendoza-Revilla, J., Fuentes-Guajardo, M., 

Chacon-Duque, J.C., Al-Saadi, F., Johansson, J.A., Quinto-Sanchez, M., Acuna-Alonzo, 

V., et al. (2016). A genome-wide association scan in admixed Latin Americans identifies 

loci influencing facial and scalp hair features. Nat Commun 7, 10815. 

 

Dr. Pushpamalar Janarthanan 

Project 1  

Title of Honours 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 anticancer drug can be loaded into 

carboxymethylcellulose (CMC) or mixture of polysaccharides such as psyllium husk, 

chitosan, gelatin and pectin hydrogels that incorporated with ferric nanoparticle or 

graphene oxide, which consists of many pores and shaped into beads/tablets, which will 

disintegrate by biodegradation to release the drug. The control release pattern will be 

studied.                        

Supervisor: Dr. Pushpamalar Janarthanan (School of Science) 

Co-supervisor: Dr. Alice Chuah Lay Hong (School of Pharmacy)  

Honours Research Area: Medical Bioscience 

 

Project 2 

Title of Honours 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 nanoparticles. Fe3O4 nanoparticles were coated 

by silica, metformin and amine, and then subjected to form matrix membranes. The 

prepared membranes were characterized by morphology (FESEM and AFM images), 

hydrophilicity, and sizes of the pores, pure water flux, and metal ions removal. Subjecting 

appropriate organic/inorganic modifiers for inorganic nanoparticles like iron oxide could 

promote removal of metal ions and dyes.  

Supervisor: Dr. Pushpamalar Janarthanan (School of Science) 

Honours Research Area: Biotechnology 
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Project 3:  

Title of Honours Project: Green biosynthesis of silver 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 

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. The outstanding antimicrobial properties of Ag-NPs have led to the 

development of a wide variety of nanosilver products, including nanosilver-coated wound 

dressings, contraceptive devices, surgical instruments, and implants. Apart from these 

antimicrobial activities, Ag-NPs are also known to possess antifungal, anti-inflammatory 

and antiviral properties. Additionally, more recent developments have seen Ag-NPs used 

in room spray, wallpaper gloves, laundry detergent, and wall paint formulations as well as 

in the textile industry for clothing manufacturing. 

Moreover, the biologically active molecules involved in plant extracts are well-known as 

the functional food for their richness in lipids, minerals, and certain vitamins, and also 

several bioactive substances like polysaccharides, proteins, and polyphones, with 

potential medicinal uses. Thus, their phytochemicals include hydroxyl, carboxyl, and 

amino functional groups, which 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.  

Supervisor: Dr. Pushpamalar Janarthanan (School of Science) 

Honours Research Area: Biotechnology 

 

Project 4:  

Title of Honours Project: Self-healing polymer for targeted drug delivery  

Project Description: Over the last decade, the development of self-healing polymeric 

materials resulted in new ideas and various applications. Directly and indirectly, these 

developments stimulate new challenges and opportunities for newcomers to excite the 

field to the next levels. This research is about self-healing polymer that heals when there 

is damage occurring. The polymer has the ability to recover the functionalities & structures 

of gels after damage. The applications: medical sutures, targeted drug delivery. For a 

material to exhibit self-healing attributes, a delicate balance between the signals that 

activate responses and those being sent to initiate repair must be maintained. If this 

balance is not regulated, the system either does not respond, or the response will not be 

appropriate. Thus, combining the chemical designs and physical processes will be 

essential in addressing challenges that will lead to self-repairing materials. Self-healing 

due to the reversible reformation of chemical bonds offers significant technological 
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advantages and several self-repairing systems that utilize covalent, supramolecular and 

ionic bonding. Polymeric systems that utilize reversible and irreversible reactions resulting 

in regaining macroscopic properties with relatively small energy inputs are of particular 

focus. Supported by recent reports, sugar moieties similar to those responsible for 

signaling in plants incorporated in crosslinked polymer networks may facilitate these 

functions.  

Supervisor: Dr. Pushpamalar Janarthanan (School of Science) 

Co-supervisor: Dr. Alice Chuah Lay Hong (School of Pharmacy)  

Honours Research Area: Medical Bioscience 

 

 

Project 5:  

Title of Honours 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 fiber 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 fiber 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. 

Supervisor: Dr. Pushpamalar Janarthanan (School of Science) 

Co-supervisor: Dr. Pooria (School of Engineering)/ Dr. Alice Chuah Lay Hong (School of 

Pharmacy) (School of Pharmacy)  

Honours Research Area:  Medical Bioscience 
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Project 6:  

Title of Honours 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 homogenized 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 a 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 gastrointestinal passages. 

Supervisor: Dr. Pushpamalar Janarthanan (School of Science) 

Co-supervisor: Dr. Alice Chuah Lay Hong (School of Pharmacy)/ Dr. Pooria (School of 

Engineering) 

Honours Research Area:  Medical Bioscience 
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Dr Cheow Yuen Lin 

Main supervisor: Dr Cheow Yuen Lin 

Co-supervisor (if any): Dr Lee Sui Mae 

Title of Honours project: Silver N-Heterocyclic Carbene Complexes as potential 

antibiotics 

Honours Research Area: Medicinal Chemistry (CHM) 

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 Fox . 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 
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Dr. Choo Wee Sim 

Project 1 

Main supervisor: Dr. Choo Wee Sim 

Co-supervisor: Assoc. Prof. Dr. Jeff Tan (Sunway University) 

Honours research area: Biotechnology (BTH), Medical Bioscience (MBS), Medicinal 

Chemistry (CHM) 

Title: Characterization of potential benefit of betalains using UV-irradiated Human 

Keratinocytes, HaCaT 

Project description 

Sunlight, is one of the major environmental insults that produces long term detrimental 

effects in human skin, particularly after prolong exposure. Keratinocyte, the major cell 

type of the skin, responds to UVA and UVB produced by sunlight by expressing genes 

that are UV-responsive, including genes that participate in apoptosis, inflammation, and 

pigmentation processes. Prolong exposure to ultraviolet light can produce lasting impacts 

on the skin, including photo-aging, hyper-pigmentation, DNA damage, and cancer. To 

minimize the impact of ultraviolet light exposure, molecules that confer UV-protective 

benefits to the skin are major focus of skin care industry.  To assess the impact of 

ultraviolet lights on keratinocyte, human keratinocyte cell line, HaCaT, is used as 

experimental model to characterize HaCaT cells in response to UV stimulation generated 

by Sun-lamp, which simulates UVA and UVB production from sunlight. To characterize 

potential benefit of betalain, a natural pigment found in plants, HaCaT cells will be 

irradiated with different doses of ultraviolet lights emitted by sun-lamp, and the impacts of 

ultraviolet lights on HaCaT cells will be assessed through bio-assays. 

 

Project 2 

Main supervisor: Dr. Choo Wee Sim 

Honours research area: Food Science and Technology (FST) 

Title: Application of betacyanins from red spinach in dairy products 

Project description 

Betacyanins are plant derived natural pigments that are presently gaining popularity for 

use as natural colorants in the food industry. The growing interest of consumers in the 

aesthetic, nutritional and safety aspects of food has increased the demand for natural 

pigments such as betacyanins to be used as alternative colorants in food products. The 

potential applications of betacyanins from red spinach (Amaranthus dubius) in dairy 

products such as milk, yoghurt and ice cream will be investigated. 
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Project 3 

Main supervisor: Dr. Choo Wee Sim  

Co-supervisor: Dr. Pushpamalar Janarthanan 

Honours research area: Biotechnology (BTH), Medical Bioscience (MBS), Medicinal 

Chemistry (CHM)  

Title: Development of calcium pectinate gel beads and pectinate nanoparticles for drug 

delivery  

Project description 

Budesonide will be used as a model drug to prepare calcium pectinate gel beads in this 

study. To date, there is no report on the preparation of calcium pectinate gel beads using 

budesonide as a model drug. Budesonide is a nonhalogenated glucocorticosteroid that 

possess potent anti-inflammatory activity to treat inflammatory bowel diseases, asthma 

and non-infectious rhinitis. Azathioprine is frequently used for treatment of inflammatory 

bowel disease, Crohn’s disease and ulcerative colitis. Azathioprine is Food and Drug 

Administration approved for prevention of rejection in organ transplant recipients and for 

rheumatoid arthritis, but is used off label as a steroid sparing agent in a myriad of 

conditions. To date, there is no report on the preparation of pectinate nanoparticles using 

azathioprine as a model drug. Azathioprine will be used as a model drug to prepare 

pectinate nanoparticles in this study. The properties and drug release characteristics of 

the calcium pectinate gel beads and pectinate nanoparticles will be investigated. 

 

Project 4 

Main supervisor: Dr. Choo Wee Sim  

Co-supervisor: Dr. Pushpamalar Janarthanan 

Honours research area: Biotechnology (BTH), Medical Bioscience (MBS), Medicinal 

Chemistry (CHM) 

Title: Fabrication of radiation crosslinked hydrogel of pectin and acrylic acid for colon anti-

cancer drug delivery 

Project description 

Pectin/acrylic acid (AA) hydrogels will be prepared using electron beam irradiation at the 

Malaysian Nuclear Agency. The conditions for preparation will be optimized to improve 

yield and gel properties. The loading of anticancer drug into the pectin/AA hydrogel 

structures and its drug release characteristics will be investigated. In addition, the 

physical, thermal and morphological characteristics of pectin/AA hydrogel and drug 

loaded pectin/AA hydrogels will be evaluated. 
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Dr Holly Barclay 

Main supervisor: Dr Holly Barclay 

Title of Honours project: Impacts of forest plantations on stream biodiversity and 

ecosystem function 

Honours research area: Tropical Environmental Biology (BIO) 

Project description: The aim of this project is to investigate how changes in forest type 

(plantation monoculture vs. natural forest) influence stream environmental conditions, 

freshwater invertebrate communities and ecological processes (leaf litter 

decomposition). We will do this by (a) measuring environmental parameters (b) 

collecting and identifying aquatic invertebrates (to family or order) and (c) carrying out 

leaf litter decomposition experiments in small streams inside forest plantations (e.g. 

Eucalptus or Acacia) and streams inside nearby lowland dipterocarp forests.  

 

Please contact Dr Holly as early as possible (ideally before end of January 2018) if you 

are considering this project so that we can arrange for necessary permits from 

plantation companies before your project start date in Semester 1 2018. This project is 

suitable for 1 student or potentially can be expanded for 2 students to work together at 

the same sites answering different ecological questions. 
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Dr Irene Ling 

Project 1 

Main supervisor: Dr Irene Ling 

Co-supervisor (if any): N/A 

Title of Honours project: Deep cavity molecular container: Synthetic approaches and 

applications  

Honours research area: Medicinal Chemistry (CHM) 

Project description: 

Various analogues of macrocyclic molecules are widely studied as superlative molecular 

vehicles owing to their internal space that can shroud smaller guest molecules when they 

self-assembled to construct capsular aggregates via weak interactions. Strategies to use 

larger macrocyclic molecules to produce geometrically larger inner cavity of the capsule 

is of interest as such configuration allows larger or more than one guest molecules to be 

confined within the enclosed space. In this project, several different macrocyclic 

molecules will be prepared and the capability of encapsulating guest molecules of various 

sizes and shapes will be assessed in both solid and solution states. 

 

Project 2 

Main supervisor: Dr Irene Ling 

Co-supervisor (if any): Dr Lim Siew Huah, University of Malaya 

Title of Honours project: Water-soluble catalyst: A greener approach towards the 

synthesis of heterocyclic molecules   

Honours research area: Medicinal Chemistry (CHM) 

Project description: 

Water-soluble catalyst continues to gain interest for catalytic applications owing to their 

environmentally friendly processing, easy separation, high recyclability and selectivity in 

aqueous media. This type of catalyst is noteworthy in the synthesis of heterocyclic 

molecules through a greener way. In this project, water-soluble catalyst with different 

functional groups will be prepared and subsequently used to synthesize heterocyclic 

molecules along where catalyst’s performance will be evaluated. 

**Students are welcome to discuss other potential projects. 
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Dr Joash Tan Ban Lee 

Project 1 

Main supervisor: Dr Joash Tan Ban Lee 

Co-supervisor (if any): Dr Lee Sui Mae 

Title of Honours project: Bacteria from a Pristine Rainforest Region at Imbak Canyon: A 

Potential Treasure Trove?  

Honours research area: Biotechnology (BTH), Medical Bioscience (MBS), Tropical 

Environmental Biology (BIO) 

Project description: Our research group was given an exclusive invitation to collect 

invaluable bacterial samples from a tropical rainforest conservation reserve at Imbak 

Canyon in Sabah, Malaysia; something that cannot be done without explicit permission. 

It isn't an everyday opportunity to obtain samples from a site relatively untouched by 

human civilization, and it is likely that some of these strains produce highly-desirable 

metabolites and enzymes relevant to healthcare (e.g. antibiotics), and industry (e.g. 

enzymes).  

This project is primarily microbiology-focused, with a minor molecular biology 

(PCR/sequencing) and chemistry component (partial purification of desired products). 

Students with a strong interest in microbiology are welcome, and students that have taken 

more than one microbiology subject and/or done an internship dealing with microbes are 

especially welcome to join. 

 

Project 2 

Main supervisor: Dr Joash Tan Ban Lee 

Co-supervisor (if any): Dr Yeong Keng Yoon (Ken), Dr Lee Sui Mae 

Title of Honours project: Synthesis of Phenylpropanoid Analogues to Improve Antibiotic 

Activity via Synergistic Interactions. 

Honours research area: Medicinal Chemistry 

Project description: With the increased prevalence of antibiotic-resistant bacteria, there is 

value in potentially improving, or even restoring the activity of known antibiotics. One such 

strategy is via co-administration of an adjuvant (in this case, a phenylpropanoid 

compound) to synergistically improve the antibiotic's efficacy. Phenylpropanoids are a 

naturally-occurring class of compounds that often exhibit desirable biological activities 

(e.g. antioxidant and antibacterial activity). Nevertheless, for this project, we are 

interested in 1) synthesizing atypical phenylpropanoids that may not exist in nature, or 

exist in exceptionally low abundance (that would make them otherwise impractical for 

research); and 2) testing its efficacy as an antibiotic adjuvant. 
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This project is primarily chemistry-based, with a minor microbiology component. A strong 

understanding of basic chemistry is required, and CHM3930 (Medicinal Chemistry) 

students are especially welcome to join. 

 

 

 

 

 

 

 

Dr. Ken Yeong Keng Yoon 

Project 1 

Main supervisor: Dr. Ken Yeong Keng Yoon 

Title of project: Development of spiro compounds for Alzheimer’s disease.  

Discipline of research area: Medicinal Chemistry (CHM) 

Project description:  

Alzheimer’s disease (AD) is a leading cause of dementia, accounting for 50–60% of all 

cases. Cholinesterases are essential enzymes responsible for the breakdown of cholines 

and are known to be involved in the progression of AD. Spiro compounds are molecules 

containing quaternary carbon connecting two ring systems. For this project, novel spiro 

compounds will be synthesized in the effort to find novel cholinesterase inhibitors to 

improve the efficacy of AD. 

This exciting project enables student to master the techniques involved in efficient multi-

component cycloaddition synthesis. Furthermore, student will also learn to carry out 

cholinergic bioassays.  
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Project 2 

Main supervisor: Dr. Ken Yeong Keng Yoon 

Title of project: Tacrine-polyphenol hybrid cholinesterase inhibitors. 

Discipline of research area: Medicinal Chemistry (CHM) 

Project description:  

Tacrine is one of the four cholinesterase inhibitor drugs clinically approved to treat 

Alzheimer’s disease (AD). However, its use is limited due to its hepatotoxicity. The aim of 

this project is to create a new chemical scaffold delivering potent cholinesterase enzyme 

inhibitory activity with reasonable bioavailability profile by fusing tacrine with polyphenols 

commonly found in natural products.   

This interesting project enables student to explore basic organic chemistry reactions. 

Furthermore, student will also learn to carry out cholinergic bioassays.  

 

 

 

Project 3 

Main supervisor: Dr. Ken Yeong Keng Yoon (Science) 

Co-supervisors: Dr. Mohd. Farooq Shaikh (Medicine) and Dr. Yatinesh Kumari (Medicine) 

Title of project: Evaluation of anti-amnesic potential of a novel nitrobenzoate (NB2X) in 

zebrafish model 

Discipline research area: Medicinal chemistry (CHM) 

Project description: 

Nitrobenzoates were first reported by Yeong et al. (Bioorganic Chemistry, 2017, 70, 27-

33) to have therapeutic potential in Alzheimer’s disease. Furthering the initial finding, this 

project aims to evaluate the potential of NB2X (novel synthetic nitrobenzoate derivative) 

in attenuating scopolamine-induced amnesia. Studies will involve pharmacological 

screening of NB2X in zebrafish model. The project will provide an opportunity to analyze 

animal behavior and will also incorporate molecular techniques.  
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Dr. Kirti Shukla 

Project 1 

Main Supervisor: Dr. Kirti Shukla 

Co-supervisor: Dr. Gavin Wee 

Honours research area: Medical Bioscience (MBS), BIOTECHNOLOGY (BTH) 

Title of Honours Projects: Evaluating the effect of miRNA expression on tumour cell 

survival through transcriptome analysis 

Research area: Medical Bioscience (MBS), Biotechnology (BTH) 

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 in vitro cancer cell line model. 

Transcriptome analysis will be performed to study gene expression changes.  

 

 

Project 2  

Main supervisor: Dr. Kirti Shukla 

Co-supervisor (if any): Prof. Dr. Sunil Pal 

Honours research area: Medical Bioscience (MBS), BIOTECHNOLOGY (BTH) 

Title of Honours Projects: Role of miRNAs in modulation of viral replication in human 

somatic cell line 

Project description:  RNA Interference pathway (RNAi) has been recently shown to be an 

important part of antiviral response in human somatic cells and mice. MicroRNAs 

(miRNAs)  constitute a class of negative regulators of gene expression that act through 

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

untranslated region (3’-UTR) of their target messenger RNA (mRNA). In this project, the 

aim is to evaluate miRNAs that are significantly involved in regulation of viral replication 

pathways by regulating target proteins in response to nucleoproteins of viruses in cell line 

model. 
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Dr. Lee Sui Mae 
 
Project 1 
Main supervisor: Dr. Lee Sui Mae 
Co-supervisor (if any): 
 
Title of Honours project: Antibiotic producing bacteria from Imbak conservation area, 
Borneo 
Honours research area (please choose from the following five areas only: Tropical 
Environmental Biology (BIO), Biotechnology (BTH), Medical Bioscience (MBS), Food 
Science and Technology (FST), Medicinal Chemistry (CHM) 
Project description: isolation of useful antibiotic-producing bacteria from pristine jungle 
soil. Will involve microbiological techniques and taxanomy to identify new bacterial 
isolates. It’s a really rare opportunity to work with sample from Imbak Caonservation Area. 
 
Project 2 

Main supervisor: Dr. Lee Sui Mae 
Co-supervisor (if any): Prof Sadequr Rahman 
 
Title of Honours project: presence of ESBL-producing bacteria from health people from 
Segamat 
Honours research area (please choose from the following five areas only: Tropical 
Environmental Biology (BIO), Biotechnology (BTH), Medical Bioscience (MBS), Food 
Science and Technology (FST), Medicinal Chemistry (CHM) 
Project description: ESBL-producing bacteria are a serious concern however very little is 
known about the prevalence of these antibiotic resistant bacteria (ARB) in healthy 
humans. We often carry these ARB without any symptoms but they still pose a serious 
health risk as they are often opportunistic and can proliferate when our immune status 
deteriorates or if we undergo prolonged antibiotic therapy that eliminates our healthy 
bacteria. 
 
Project 3 

Main supervisor: Dr. Lee Sui Mae 
Co-supervisor (if any): Dr. Pooria (Engineering) 
 
Title of Honours project: Designing Smart iCHips to isolate useful bacteria 
Honours research area (please choose from the following five areas only: Tropical 
Environmental Biology (BIO), Biotechnology (BTH), Medical Bioscience (MBS), Food 
Science and Technology (FST), Medicinal Chemistry (CHM) 
Project description: iChips have led to the groundbreaking discovery of teixobactin a 
novel antibiotic. In this projec we will work to design new ichips via 3D printing with new 
smart features such as nutritional selectivity, autoclavability and transparency. Definitely 
do this project if you have an interest in microbiology and 3d printing. 
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Dr Lee Yee Ying 

Main supervisor  : Lee Yee Ying 

Title of Honous project : Deep frying performance of coconut oil blended with 

vegetable oils 

Honours research area : Food Science and Technology 

Project description  :  Coconut oil (CNO) belongs to a type of tropical oil that is 

widely used as cooking oil as well as confectionary fat. Studies claimed that CNO is 

beneficial in suppressing the visceral fat accumulation in the body due to the presence of 

the medium-chain fatty acid (MCFA). Its small molecular size and greater solubility as 

compared to long chain fatty acid (LCFA) allow MCFA to be rapidly metabolized in the 

body. Nonetheless, the presence of medium-chain fatty acid (MCFA) hinders the 

application of CNO as a medium for deep frying. This is because MCFA is prone to 

undergone hydrolytic oxidation and resulted in foam formation during frying. Hence, this 

project is conducted to extend the application of CNO as deep frying medium through the 

blending of CNO with vegetable oil. 
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Dr. Michelle Yap 

Project 1 

Main supervisor: Dr. Michelle Yap 

Co-supervisor (if any):  Dr. Saharuddin Mohamad (University of Malaya) 

Title of Honours project: Investigation of toxin-receptor interactions for unveiling the 

molecular basis of cytotoxicity for cobra venom cytotoxin.  

Honours research area: Biotechnology (BTH), Medical Bioscience (MBS)  

Project description:  

Cytotoxin is a member of three-finger toxin which present only in cobra venoms. The 

cytotoxicity of cytotoxin is determined by the functional domain located in the hydrophobic 

three-finger loop by penetration into cell membrane. However, the actual mechanisms of 

cytotoxicity remains controversial as few competing mechanisms were proposed and 

sequence variations found in the functional domains, attributed to different isoforms, 

species and geographical origins. The current project aims to elucidate possible 

interactions of cytotoxin with membrane-bound protein receptors instead of perforation of 

toxin into phospholipid membrane which causes direct cell-lysis. Some of the works to be 

undertaken include protein expression, purification of cytotoxin by FPLC and protein-

protein docking analysis.  

 

Project 2 

Main supervisor: Dr. Michelle Yap 

Co-supervisor (if any):  - 

Title of Honours project:  Is cobra venom cytotoxin a necrotic or apoptotic agent?  

Honours research area: Medical Bioscience (MBS)  

Project description:  

Cytotoxin belongs to 3FTx 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 degree of cytotoxicity is concentration 

dependent, the cell death pattern rapidly transform from apoptosis to necrosis when the 

toxin concentration increases. However, the limited range of toxin concentrations which 

causes apoptosis remained unknown due to diversity of cytotoxin attributed to species 

and geographical variation. Owing to this, the present work is proposed to investigate the 

possible concentration of toxins which transform the cell death pattern from apoptosis to 
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necrosis. Some of the works to be undertaken include toxin purification, cell viability 

assay, membrane integrity assay etc.     

 

Project 3 

Main supervisor: Dr. Michelle Yap 

Co-supervisor (if any):  - 

Title of Honours project:  In vitro screening of cytotoxic molecules from Arctium sp.   

Honours research area: Medical Bioscience (MBS)  

Project description:   

A preliminary study on the in vitro antiproliferative effects of Arctium sp. has been carried 

on cancer cell lines. The current project will be focusing on the identification of bioactive 

molecules probably involved in synergistic actions in eliciting cytotoxicity effects. Some 

of the works to be conducted to study the synergistic effects include isolation of the 

bioactive molecules, cell-viability assay which is supplemented by morphological 

analysis, Tunnel assay etc.  

 

Project 4 

Main supervisor: Dr. Michelle Yap 

Co-supervisor (if any):  Dr. Mohd. Farooq Shaikh (Jeffrey Cheah School of Medicine and 

Health Sciences)  

Title of Honours project:  A zebrafish phenotypic assay as a predictive model for 

identification of cytotoxic molecules from Arctium sp.  

Honours research area: Medical Bioscience (MBS)  

Project description:   

Zebrafish has emerged as a promising in vivo model for phenotype-based drug discovery. 

Zebrafish model enables the characterization ADME (absorption, distribution, 

metabolism, elimination) of bioactive molecules in correlation to the pharmacodynamics 

profiles of the molecules. The present work aims to develop a zebrafish phenotypic assay 

as high-throughput screening method for identification of bioactive molecules responsible 

for cytotoxicity from Arctium sp. Briefly, the model will be developed by arraying the fish’ 

embryo, followed by treatment of the samples at different concentration. The phenotypic 

changes on the embryo is then observed as indicator of genes alteration.   
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Dr Siow Lee Fong 

Main Supervisor: Dr Siow Lee Fong 

Effect of processing on the quality changes of selected foods (FST, Medicinal 

Chemistry or Biotechnology) 

Unit operations such as drying, minimal processing and freezing that are used in food 

processing have great impact on the quality changes of foods. The following studies 

investigate the effect of processing on the physicochemical properties of selected food 

products. 

1. Drying of plant extracts: Characterization of nutritional and physicochemical 

properties.  

2. Effect of storage and processing conditions on the hydration and cooking time of 

selected seeds and seed coats. 

3. Minimal processing of fruits: Effect of freezing and frozen storage on the quality 

changes of tropical fruits 

4. Physicochemical properties of frozen surimi made from various types of fish 

species. 

 

Physical properties of palm- or coconut based confectionery fats (FST, Medicinal 

Chemistry or Biotechnology) 

The following studies explore the physical properties of emulsions and cocoa butter 

substitutes (CBS) made from palm oil or coconut oil. The effect of milk fat and sugar on 

the crystallization behaviour of fat mixtures will also be determined. 

1. Coconut fat fractionation and characterization of physical properties.  

2. Crystallization behaviour of palm oil and cocoa butter in milk versus dark chocolate. 

3. Characterization of physical and chemical properties of commercial CBS versus palm- 

or coconut oil- CBS produced in the laboratory. 

 

Miroencapsulation & controlled release (FST, Medicinal Chemistry, Biotechnology 

or Medical Bioscience students) 

The following studies explore the values of food processing waste and protect bioactive 

compounds against external environment via various techniques of microencapsulation. 

In-vitro controlled release of the microcapsules are conducted in simulated saliva and 

gastric environment. 
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1. Okara: Production of powder and characterization of physicochemical properties. 

2. Converting food waste into functional products. (Suitable for FST, Medicinal Chemistry, 

Biotechnology) 

3. Microencapsulation of bioactive compounds to improve bioavailability.  

 

 

 

 

 

 

 

Dr Thoo Yin Yin 

Project 1: 

Main supervisor: Dr Thoo Yin Yin 

Title of Honours project:  Effect of lipid structure on efficacy of antioxidants 

Honours research area:  Food Science and Technology (FST) and Biotechnology (BTH) 

Project description: Lipid oxidation is an undesired oxidative deterioration of lipids in food 

system. Antioxidant is added into food system to retard lipid oxidation by interfering free 

radical chain reaction. An effective antioxidant reacts more rapidly with the free radicals 

than the free radical reacts with lipid. The relative efficacious of antioxidants in liquid oil 

and emulsions system have been evaluated with respect to polarity. However, limited 

research has been done to systematically evaluate antioxidant activity with respect to the 

lipid structuration properties or reactant mobility. Hence, this study investigates 

effectiveness of antioxidants (L (+) ascorbic acid, ascorbyl palmitate and α-tocopherol) in 

bulk oil, emulsions and organogel. 
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Project 2: 

Main supervisor: Dr Thoo Yin Yin 

Title of Honours project:   Influence of storage on physicochemical of enriched palm oil-

based organogels 

Honours research area:  Food Science and Technology (FST) and Biotechnology (BTH) 

Project description: Organogelation is an alternative processing method to strucutre lipid 

oil. Through organogelation, liquid edible oil can be changed into plastic fat without any 

change in fatty acid compositions or isomers yet maintaining an adequate sensory profile. 

The aim of this study is to evaluate the suitability of organogel as food matrix to deliver 

bioactive compounds. Hence, this study will invovle development of β-carotene and 

vitamin E enriched palm oil-based organogels. Followed by storage study to evaluate 

oxidative and physicochemical stabilities of the resulting organogels. 

 

Project 3: 

Main supervisor: Dr Thoo Yin Yin 

Co-supervisor: Dr Lee Wai Leng 

Title: Development of topical organogel of curcumin 

Honours research area:  Food Science and Technology (FST) and Biotechnology (BTH) 

Project description: Curcumin is known to have antioxidant, anti-inflammatory, anticancer 

effects. However, the poor solubility of curcumin has limits its application. Hence, this 

project aim to use organogel as topical delivery system for curcumin in wound repair. 
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Prof. Sadequr Rahman 

Main supervisor: Prof. Sadequr Rahman 

Our laboratory is involved in the genetic and epigenetic analysis of genes and small 

genomes that are known to impact on food security or health.  The biological systems 

used include rice, birds, insects and bacteria. 

Projects available for Semester 1/2018 are the following 

1. Small RNAs found in organelles in the leaves and grains of rice.  Small RNAs are 

known to be able to influence the expression of target genes. Chloroplasts and 

mitochondria are important components of the leaves and grains of rice but little is 

known about the small RNAs contained in them. The question we seek to answer 

‘Which small RNAs are present in the organelles of rice in leaves and the grain and 

what do they target ?’. 

This project will involve both wet lab and dry lab procedures.  This project will devise or 

modify methods to enrich rice leaf or grain homogenates for organelles. Small RNAs will 

be extracted from such enriched fractions and sequenced. Sequences will be compared 

against the rice genome and organellar genomes to determine targets and origin of the 

sequences. 

 

2. Molecular analysis of a Tos-17 mutant in rice.  This project utilizes a Tos-17 mutant in 

rice in the Fatty Acid Synthase B gene (FATB gene). The project will investigate the 

effect of the mutation on the expression of the FATB protein using antibodies and on the 

transcription of the gene using RNA sequencing.    

The project will include both wet lab and dry lab procedures.  The project will use 

available antibodies to follow protein isoforms using Western blotting and RNA 

sequencing to follow the abundance of various RNA variants. 

 

SCI 3990 projects will follow a reduced schedule of work. 
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Prof. Sunil K. Lal 

Project 1 

Main supervisor name: Prof. Sunil K. Lal 

Title of proposed Honours project: Molecular and biochemical studies on protein-protein 

interactions to study host-virus relationships.  

Project description: This project deals with techniques on studying at the molecular and 

biochemical level - protein-protein interactions and the factors affecting such interactions. 

Details of the research deal with detection and a molecular dissection of interacting 

proteins.  

Honours research area: Medical biosciences / Biotechnology 

 

Project 2.  

Main supervisor name: Prof. Sunil K. Lal 

Title of proposed Honours project: Genetic engineering – gene cloning and expression of 

foreign genes in bacterial/mammalian cells. Gene overexpression and silencing 

techniques.  

Project description: This project deals with basic genetic engineering techniques viz. 

cloning and gene expression. Studying factors that regulate gene expression levels and 

how expression levels can be manipulated in living cells.  

Honours research area: Medical biosciences / Biotechnology 

 

Project 3  

Main supervisor name: Prof. Sunil K. Lal 

Title of proposed Honours project: Studies on virus receptor-host studies using modern 

molecular biology and imaging techniques. 

Project description: In our lab we are continuous searching for new candidate cell surface 

expression proteins that can act as a receptor for viruses. We have shortlisted candidates 

already and would like to explore the possibilities of this candidate protein being a viral 

receptor.   

Honours research area: Medical biosciences 
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Project 4 

Main Supervisor name: Prof. Sunil K. Lal 

Title of proposed Honours project: Transcriptome and gene expression studies on 

mammalian cells following virus infection.  

Project description: With new and sophisticated sequencing techniques in place, eg: next 

generation sequencing, we have conducted studies to investigate alterations in host gene 

expression profiles following viral infections in mammalian cells. In this project we look at 

individual genes that have been up and down regulated and how they play a role in the 

transcriptome of the infected cell. 

Honours research area: Medical biosciences / Biotechnology 

 

Project 5 

Main Supervisor name: Prof. Sunil K. Lal 

Title of proposed Honours project:  Systems Biology studies on molecular pathways in an 

Influenza A virus disease model. 

Project description: Systems Biology deals with a more holistic view of a particular 

disease model. In our project we look at Influenza A virus and all the host factors/proteins 

that are involved in the process of pathogenesis. We further try to build maps and circuit 

diagrams of pathways and how they are interconnected to give us a full understanding of 

how a pathogen manipulates the cellular machinery to take control of a living cell and 

produce it into a mini-factory for virus production. This is a truly interdisciplinary project 

with a great deal of Bioinformatics, engineering and wet-lab experimentation, all in 

combination.   

Honours research area: Medical biosciences/Biotechnology 

 

Project 6  

Main Supervisor name: Prof. Sunil K. Lal 

Title of proposed Honours project:  Application of the new Duolink-PLA technology for 

protein-protein interaction studies. 

Project description: Get hands on training on a new state-of-the-art technique for in-vivo 

detection, quantification and cellular localization of protein-protein interactions using the 

new Duolink®-proximity ligation assay (PLA) technology and apply it to solve research 

questions on protein-protein interactions. 

Honours research area: Medical biosciences/Biotechnology. 
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Project 7 

Main Supervisor name: Prof. Sunil K. Lal 

Title of proposed Honours project: To establish and use the yeast two-hybrid technology 

for protein-protein interaction studies. 

Project description: Get hands on training on traditional yeast genetics and recombinant 

DNA technology for detection and quantification of protein-protein interactions using the 

yeast two-hybrid technology and apply it to solve research questions on protein-protein 

interactions. 

Honours research area: Medical biosciences/Biotechnology. 
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BRIMS 

Main supervisor: Dr. Takayoshi Ubuka 

Co-supervisor (if any): Dr. Choo Wee Sim, Prof Ishwar Parhar 

Title of Honours project: Transmembrane protease, serine 2 in the social visual system 

Honours research area : Medical Bioscience (MBS) 

Project description: Social visual system enables recognition of face and emotion that is 

fundamental to exchange emotion in social interaction.  We previously found that 

transmembrane protease, serine 2 (tmprss2) expression is high in zebrafish that have 

less social interaction. We also found that tmprss2 is expressed in the social visual 

system. Investigation of molecules in the social visual system may uncover the etiology 

of autism, because individuals with autism have poor eye contact to exchange emotion. 

This project investigates how tmprss2 overexpression affects neurogenesis in the social 

visual system of zebrafish.  Neurogenesis will be observed by a maker for neurogenesis. 

Techniques: Overexpression of tmprss2 by pcDNA injection, Immunocytochemisry for 

proliferating cell nuclear antigen (PCNA), In situ hybridization for tmprss2. 

 

Main supervisor: Dr Satoshi Ogawa 

Co-supervisor (if any): Dr Song Beng Kah, Prof Ishwar Parhar 

Title of Honours project: Role of Habenula Glutamatergic Neurons in Opioid Addiction 

Honours research area: Medical Bioscience (MBS) 

Project description: The habenula, a brain region that modulates the release of various 

neurotransmitters plays a key role in reward processing and drug addiction. A majority of 

ventral habenula neurons co-express glutamate and kisspeptin (Nathan  et al 2015). 

Although opioid exposure induces drug addition, but the underlying   mechanisms   

involving   the   habenular kisspeptin glutamatergic /neurons remains unclear. A switching 

system between kisspeptin and glutamate expression in the same habenula neurons may 

be a key mechanism of drug addiction and fear response. 

This project aims to understand the kisspeptin and gutamate expression pattern in 

habenular neurons during addiction.   
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Main supervisor: Dr Satoshi Ogawa 

Co-supervisor (if any): Dr Song Beng Kah, Prof Ishwar Parhar 

Title of Honours project: Role of microRNAs in Opioid Addiction 

Honours research area: Medical Bioscience (MBS) 

Project description: Drug addiction is a chronically relapsing disorder characterized by 

compulsion to seek and take drugs and has been linked to dysregulation of brain regions 

that mediate reward and pain.  

MicroRNAs (miRNAs) are small (∼21–23 nucleotides) non-coding RNAs transcripts that 

regulate gene expression at the post-transcriptional level. Recently, miRNAs have been 

shown to play key roles in drug-induced remodeling of brain reward systems. 

The habenula, a phylogenetically conserved brain structure is involved in the modulation 

of motivation and mood. This project aims to understand the role of micro RNAs in the 

habenular neurons during addiction.   

 


