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Assoc. Prof. Adeline Ting Su Yien 

 

Main supervisor: Assoc. Prof. Adeline Ting Su Yien 

 

Title of project: Pre-treatment of exopolymeric substances for metal removal    

 

Discipline of research area: Biology, Biotechnology, Environmental Science, Microbiology 

 

Project description: Exopolymeric substances (EPS) secreted by microbes have been shown 

to have the potential to chelate metals. Further pre-treatment of EPS is expected to enhance 

the removal efficacy. This study will evaluate the function of various pre-treated 

exopolymeric substances on their efficacy to remove metals. 

  

 

Main supervisor: Assoc. Prof. Adeline Ting Su Yien 

 

Title of project: Screening novel endolichenic fungi for removal of toxic pollutants 

 

Discipline of research area: Biology, Biotechnology, Environmental Science, Microbiology 

 

Project description: Endolichenic fungi are novel isolates with vast potential for exploration. 

These isolates are screened for their removal efficacy of toxic metals and dyes. Selected isolates 

will be further optimized for removal of toxic pollutants (metals, dyes) from aqueous solutions. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



3 
 

Dr. Cheow Yuen Lin 

Main supervisor: Dr. Cheow Yuen Lin 

Title of Honours project: Silver N-heterocyclic carbene (NHC) complexes as potential 

antimicrobial agent 

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. It remains as one of the most effective and widely used for topical burn remedy. 

Therefore, we would like to explore the efficiency of other types of silver compounds as 

antimicrobial agents. Our proposed complexes incorporate a hybrid pyridine functionalized 

NHC, a chiral backbone and a medium chain alkyl group. We believe this project allows us to 

establish the structure activity relationship and is also part of the on-going effort to discover 

new potent antimicrobial drugs. Skills acquired: Organic and Inorganic Synthesis, 

Chromatography, NMR Spectroscopy, Biological Assay.  

                                              

Scheme 1 General structure of metal N-heterocyclic carbene complexes 

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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Main supervisor: Dr. Cheow Yuen Lin 

Title of Honours project: Microwave assisted extraction of pectin from waste fruit peels 

Honours research area: Food Science and Technology (FST) 

Project description: Various fruits consist of huge amount of pectin, a polysaccharide in their 

peels. Pectin is mainly used as a gelling, thickening agent and stabilizer in food such as jams, 

jellies and confectionery. The ubiquitous application of pectin has sparked interest in efficient 

and cost effective way for its production. Pectin extraction is usually carried out with 

conventional solvent extraction from raw materials where conditions such as temperature, time, 

pH and the type of solvent affect the yield and quality of isolated pectin. Microwave irradiation 

has been widely used in organic syntheses and extraction over the past few decade due to its 

ability to shorten the reaction and extraction time significantly. Furthermore, traditional heating 

techniques often lead to overheating that can unnecessarily decompose the reagents or 

products. In contrast, microwave irradiation runs on dielectric heating where the microwave 

energy radiates through the wall of vessel and applies heat only on the reaction but not the 

reaction vessel, giving higher yield and less by-products. The objective of the current work is 

to use microwave assisted extraction and natural source of acidifying agent for optimum pectin 

extraction from different fruit peels.  

References:  

1. J. Banerjee, R. Vijayaragghavan, A. Arora, D. R. MacFarlane, A. F. Patti, ACS Sustainable 

Chemistry & Engineering, 2016, 5915-5920.  

2. J. Banerjee, R. Singh, R. Vijayaragghavan, A. Arora, D. R. MacFarlane, A. F. Patti. Food 

Chemistry, 2017, 225, 10-22. 

3. N. Tongkham, B. Juntasalay, P. Lasunon, N. Sengkhamparn, Agriculture and Natural 

Resources, 2017, 262-267.  
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Dr. Choo Wee Sim  

Main supervisor: Dr. Choo Wee Sim 

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

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

Title: Investigation of UV protective and anti-inflammatory effect of betacyanins from red 

dragon fruit  

Project description 

Red dragon fruit is rich in betacyanins that give rise to its red to purplish colour. Betacyanins 

have been shown to possess pharmacological activities such as antioxidant, anti-cancer, anti-

lipidemic, antimicrobial and antimalarial.  However, most of these research were mainly 

carried out on betacyanins from red beetroot and prickly pear. Red dragon fruit is a promising 

source of betacyanins and the betacyanin composition in red dragon fruit is different from those 

of red beetroot and prickly pear. Thus, in this research, the UV protective and anti-

inflammatory effect of betacyanins from red dragon fruit will be investigated using human 

keratinocyte cell line, HaCaT. Students will learn extraction and purification technique to 

obtain betacyanins in addition to above-mentioned bio-assays. 

Note: Anticancer study of betacyanins from red dragon fruit on other human cell lines is also 

available. 

 

Main supervisor: Dr. Choo Wee Sim 

Honours research area: Food Science and Technology (FST) 

Title: Application of novel oils in ice cream 

Project description 

This project investigate the application of novel oils such as coffee bean oil, pomegranate oil 

and mango oil in ice cream.  The nutritional characteristics (fatty acid composition, protein, 

carbohydrate, fat content etc.) of the ice cream and oxidative stability of the oils will be 

evaluated. Shelf study will also be conducted. 
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Prof. Chow Sek Chuen 

Main supervisor: Prof. Chow Sek Chuen 

Titles: 

1. Cysteine protease cathepsin B as a potential target for anti-cancer therapeutics. 

2. Structure activity characterisation of anti-tumor effect of peptidyl halomethylketones. 

3. Characterisation of anti-microbial effects of some peptidyl halomethylkeones. 
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Dr. Foo Su Chern 

Main supervisor: Dr. Foo Su Chern 

Co-supervisor: Prof Chow Sek Chuan 

Title of project: Imaging flow cytometry for improved microalgae growth measurement 

Honours research area: BIO 

Project description: Growth rate is an important measure in microalgae research. Conventional 

and classical methods like counting with a hemocytometer are tedious, time consuming and 

subjected to human error. This study will attempt to incorporate the use of imaging flow 

cytometry into microalgae growth measurement. The introduction of an easier, faster and 

accurate counting protocol for a selected green microalgae species is expected by the end of 

this project. In addition, complementing imaging ability with fluorescence staining will show 

lipid or carotenoid accumulation at different microalgae developmental stage. This would be 

pose as a non-invasive and fast diagnostic protocol to aid in microalgae harvesting; especially 

useful in the industrial level. 

Desired skills: Learning agility, analytical and problem solving 

References 

Dashkova, V., Malashenkov D., Poulton, N., Vorobjev, I., Barteneva, N.S. 2017. Imaging 

flow cytometry for phytoplankton analysis. Methods 112:118-200. 

 

Main supervisor: Dr. Foo Su Chern 

Co-supervisor: Dr. Holly Barclay 

Title of project: Spatial and temporal variation of phytoplankton in a lacustrine ecosystem.  

Honours research area: BIO 

Project description: Phytoplankton are natural bioindicators for lake health. Understanding the 

drivers of the spatial and temporal dynamics of phytoplankton abundance enables us to predict 

when a bloom is going to happen. This study will demonstrate the use of modern diagnostic 

techniques i.e. flow cytometry to evaluate species composition and abundance at a given time. 

Subsequently, data modeling will be established to predict bloom dynamics.  

Desired skills: Environmental field sampling techniques, good statistical and modeling 

background and problem solving 

References 

Read, D.S., Bowes, M.J., Newbold, L.K., Whiteley, A.S. 2014. Weekly flow cytometry 

analysis of riverine phytoplankton to determine seasonal bloom dynamics. Environ. Sci.: 

Processes Impacts 16: 594-603. 
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Dr. Holly Barclay  
 

Main supervisor: Dr. Holly Barclay 

 

Title of Honours project: Comparison of aquatic biodiversity in oil palm streams with 

different riparian management strategies 

 

Honours research area: Biology (BIO) 

 

Project description:  

This project will compare aquatic communities (invertebrates and possibly fish, depending on 

student's interests) in oil palm streams with different types of riparian vegetation growing along 

the stream banks. Preserving forest along riverbanks in agricultural landscapes is a potential 

management strategy for oil palm plantations to help maintain good water quality and to 

conserve aquatic biodiversity. However, there is currently limited scientific evidence about the 

extent to which riverbank forest - called "riparian buffers" - can help to conserve stream 

ecosystems and whether the type of vegetation affects the effectiveness of these buffers. 

This project will require the student to travel to Sabah in Borneo and collect aquatic 

macroinvertebrate samples from oil palm streams with different types of riparian vegetation 

along the banks. We will identify the invertebrates using morphological characteristics and 

potentially use genetic sequencing to compare the communities living in the different types of 

stream habitat. This project will train the student in aquatic survey techniques as well as 

community analyses using R software to investigate an applied ecology issue. 

 

Students who are potentially interested in taking this project should talk to Dr Holly as soon as 

possible during Semester 1 so that we can liaise with the palm oil company and apply for 

research permits to work there (otherwise there will be a delay of several months in starting 

your research in Semester 2 while we make these arrangements). 
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Dr. Hue Seow Mun (Jasmine) 

Main supervisor: Dr. Hue Seow Mun (Jasmine)   

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

Title of Honours project: 

Impact of sleep deprivation on neurobehavioral parameters in a zebrafish model 

Honours research area: Medical Bioscience (MBS) 

Project description: Sleep deprivation always has a negative impact on health. It is worth 

finding out what are the negative impacts on central nervous system in sleep deprived zebrafish. 

Zebrafish will be exposed to light continuously for 7 days and after 7 days neurobehavioral 

aspects like anxiety, cognition, and sensitivity to epilepsy will be evaluated. Behavioral aspects 

will be supported by gene expression analysis in each CNS condition. Animal Behavior 

Analysis, mRNA expression using PCR. 

Techniques: Pharmacological model development, Animal Behavior Analysis, mRNA 

expression using PCR. 
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Dr. Irene Ling  

Main supervisor: Dr. Irene Ling 

Co-supervisor: Assoc Prof Dr Scott Dalgarno, Heriot-Watt University 

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 (in drug deliver or separation science) 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 designed and prepared. The capability of 

encapsulating guest molecules of various sizes and shapes will be assessed in both solid 

(crystallography) and solution states (spectroscopy).  

 

 

 

Figure: Formation of spherical assembly encapsulating smaller molecules. 
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Main supervisor: Dr. Irene Ling 

Co-supervisor (if any): Dr Ehsan Zeimaran, Monash University Malaysia 

Title of Honours project: Fabrication and characterization of size-tunable chitosan based 

microspheres 

Honours research area: Medicinal Chemistry (CHM), Biotechnology (BTH), Medical 

Bioscience (MBS) 

Project description: 

In recent years, inspired by nature, scientists have paid considerable attention to the design 

and fabrication of hierarchically structured micro/nanomaterials because they enable 

materials a wealth of enhanced properties. Porous nano/micro spheres have a wide range of 

applications such as in catalysis, separation and controlled delivery [1]. With the 

development of pharmaceuticals, more and more drugs are encapsulated into carriers to 

form controlled delivery systems [2]. For a considerable time, natural polymers are typical 

carriers for drug delivery. Recently, a diversity of materials, including silica, nano 

ferrosponge, hydroxyapatite, hydrogel nanoparticles and self-assembled multilayers, has 

been investigated for this purpose. Among these, the silica-modified materials, being 

characterized by availability, nontoxicity, biocompatibility, physicochemical stability, 

controllable pores and tunable surface, has drawn much attention [3]. The aim of this study 

is to synthesize size-controllable silica coated chitosan matrix microspheres. The 

physicochemical properties of spheres will be characterized by SEM, TEM, FTIR and 

TGA. 

 

 

 

Figure: Hierarchically porous silica-containing spheres. 

 

References 

1. Cai, Y., et al., Porous microsphere and its applications. International journal of 

nanomedicine, 2013. 8: p. 1111. 
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2. Shi, Z.-G., et al., Drug delivery devices based on macroporous silica spheres. 

Materials Chemistry and Physics, 2011. 126(3): p. 826-831. 

3. He, J., et al., Preparation and characterization of monodisperse porous silica 

microspheres with controllable morphology and structure. Journal of Polymer 

Science Part A: Polymer Chemistry, 2012. 50(14): p. 2889-2897. 

 

 

Main supervisor: Dr. Irene Ling 

Co-supervisor: Dr Shahrul Ainliah, Universiti Putra Malaysia 

Title of Honours project: Colorimetric detection of 4-nitrophenol based on calixarene-

capped gold nanoparticles 

Honours research area: Medicinal Chemistry (CHM), Medical Bioscience (MBS) 

Project description: 

4-Nitrophenols (NPs) are a class of anthropogenic, toxic, inhibitory and biorefractory 

organic compounds used extensively in the production of pesticides, dyes and 

pharmaceuticals. It is also recognized as a hazardous food chain pollutant. In this project, 

conjugation of thiolated calixarene coated gold nanoparticles (AuNPs) will be performed 

to allow the visual detection of NPs via particles aggregation which can determine limit of 

detection. This provides a proposed method to a simple, fast and economic NPs detection 

of colorimetric sensor. 

 

 

 

Figure: Modified nanoparticle for chemical sensing. 
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Main supervisor: Dr. Irene Ling 

Co-supervisor: Dr. Vijay Manickam Achari, University of Malaya 

Title of Honours project: Computational studies of sugar and colour additives  

Honours research area: Medicinal Chemistry (CHM), Food Science and Technology (FST) 

Project description: 

Candy varieties are influenced by the size of the sugar crystals, sugar concentrations, colour 

and the types of sugar used. Candy becomes appealing and appetizing when colour 

additive(s) is added. In the present work, the molecular interaction between sugar and 

different colour additives will be studied using computational approach; focusing on the 

binding behavior of the two components. Understanding the binding characteristics may 

provide extended information related to the dissociation of the composites in human 

digestion system. 

 

 

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

Main supervisor: Dr. Joash Tan Ban Lee 

Co-supervisors: Prof. Chow Sek Chuen, Prof .Khalid Abdul Kadir, A.P. Uma Devi a/p M 

Palanisamy 

Title of Honours project: Effect of phenolic compounds on mitochondrial biology 

Honours research area: Medical Bioscience (MBS) 

Project description:  

Metabolic syndrome (high blood pressure/glucose/cholesterol, etc.) and obesity are some of 

the most prevalent chronic diseases worldwide. Therefore, novel and effective therapeutic 

strategies are needed to alleviate the complications associated to these metabolic disorders. 

Based on our previous study, phenolic compounds can confer beneficial effects to rats with 

diet-induced metabolic syndrome. The underlying mechanism is linked to mitochondrial 

function, which is a relatively under-explored area in obesity and metabolic syndrome 

research.  

To fully understand the molecular mechanism, this study will examine the impacts of several 

phenolic compounds on mitochondrial biology using cell-based assays. The students who take 

up the project are expected to learn tissue culture techniques, routine cell viability assays and 

assays related to mitochondrial biogenesis and function. 

 

Main supervisor: Dr. Joash Tan Ban Lee 

Co-supervisors: A.P. Uma Devi a/p M Palanisamy, A.P. Lee Sui Mae 

Title of Honours project: Production of urolithins via fermentation 

Honours research area: Medical Bioscience (MBS) 

Project description:  

Urolithins are the metabolic byproducts of ellagitannins, and have been reported to exhibit a 

wide variety of desirable biological activities (antihypertensive, anticancer, anti-inflammatory, 

etc.). As such, there is possible commercial potential in the large scale production of these 

compounds. However, they are extremely costly to synthetically manufacture, and there 

currently exists no well-defined method of non-synthetic production. 

This project will focus on the production of urolithins via fermentation with gut bacteria, and 

subsequent isolation and purification of the compounds. This project is primarily a 

microbiology project, with an element of natural products chemistry and analytical chemistry. 
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Dr. Ken Yeong 

 

Main supervisor: Dr. Ken Yeong 

Title of project: Development of small molecules as cholinesterase inhibitors  

Honours research area: Medicinal Chemistry (CHM) 

Project description:  

Anticholinergic compounds have the potential to be used to treat Alzheimer’s disease (AD). In 

fact, four out of five drugs which have been approved to treat AD are cholinesterase enzyme 

inhibitors. Nitrobenzoates have previously been identified by our group to possess 

anticholinergic activity. This aim of this project is to further modify the scaffold of interest in 

order to increase the anticholinergic potency of the novel compounds.  

 

 

Main supervisor: Dr. Ken Yeong 

Title of project: Design and synthesis of dispiro compounds as cholinesterase inhibitors.  

Honours 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. Previous results have shown the ability of 

dispiro compounds to inhibit cholinesterase enzymes. For this project, novel dispiro 

compounds will be designed and synthesized in search of potent cholinesterase inhibitors to 

improve the efficacy of AD treatment. 

This exciting project enables student to master several organic synthesis reactions, as well as 

cell culture techniques and other related bioassays.  

 

 

Main supervisor: Dr. Ken Yeong 

Co-supervisor: Dr. Tang Kim San 

Title of project: Investigation of the mechanisms involved in the attenuation of amyloid beta 

(Aβ)-induced neuronal cell death by heparin-binding EGF-like growth factor (HB-EGF) 

Honours research area: Medical Bioscience (MBS), Medicinal Chemistry (CHM) 

Project description: 

Alzheimer's disease accounts for 60–80% of dementia, a general term for memory loss. 

Amyloid-beta (Aβ)-induced neuronal cell death in the brain is one of the factors which 
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contributes to the cognitive decline in Alzheimer’s disease. To date, there is no cure for the 

disease. Thus, there is an urgent need to find a therapeutic agent that could stop the disease 

progression. HB-EGF is a potent neurotropic factor and it regulates the survival of mid brain 

dopaminergic neuron. Glial cells express HB-EGF and HB-EGF has been shown to promote 

astrocyte migration and to protect hippocampal neurons from excitotoxicity. On the other hand, 

absence of EGFR, the receptor for HB-EGF, leads to abnormalities of astrocyte development 

as well as to the apoptotic loss of numerous forebrain neurons. This aim of this research is to 

explore the mechanisms underlying the attenuation of Aβ-induced neuronal cell death by HB-

EGF. 

 

 

Main supervisor: Dr. Ken Yeong 

Co-supervisors: Dr. Tang Kim San, Prof. Snezana Agatonovic-Kustrin 

Title of project: The protective potential of essential oils in Alzheimer’s disease model 

Honours research area: Medical Bioscience (MBS), Medicinal Chemistry (CHM) 

Project description: 

Alzheimer’s disease is a neurodegenerative disorder characterized by the progressive loss of 

memory and cognitive function. The major symptom of Alzheimer’s disease is progressive 

memory loss or amnesia. Currently, there is no cure for Alzheimer’s disease. Thus, there is a 

need to find treatments that can halt the progression of the disease. Essential oils are 

concentrated hydrophobic liquids extracted from plant tissues that contain volatile aroma 

compounds. The inhalation of these oils was found to be able to enhance mood and cognitive 

function in Alzheimer’s disease patient. However, the protective potential of essential oils 

against neurodegeneration in Alzheimer’s disease is poorly understood. The objective of this 

study is to examine the protective effect of different essential oils in an Alzheimer’s disease 

model. 
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Assoc. Prof. Lee Sui Mae  

 

Main Supervisor: Assoc. Prof. Lee Sui Mae 

Co-supervisor: Prof. Sadequr Rahman 

Title: Antibiotic resistance profile of commensal bacteria in healthy humans from Malaysia. 

Honours research area: BIO, MBS, BTH, FST 

Project Description 

Recent studies have revealed that horizontal gene transfer of antibiotic resistance genes 

between transient human pathogens and commensal bacteria in the gut. Furthermore, this rise 

in antibiotic resistance has led to an increase some oppourtunistic infections, mostly causing 

post-operative infections of the peritoneal cavity and bacteraemia. However the prevalence of 

antibiotic resistant commensal bacteria such as Bacteroides in Malaysia is unknown and will 

be the focus of this study. 

  

Main Supervisor: Assoc. Prof. Lee Sui Mae 

Co-supervisor: Dr. Pooria Pasbakhsh 

Title: Bacteria based self-healing concrete 

Honours research area: BIO, MBS, BTH 

Project Description 

Concrete is a major component is modern construction. However it is prone to microcracks, 

which can expand and compromise the integrity of the overall structure. One way to heal these 

microcracks is to employ bacteria that can “heal” and fill up the cracks by producing calcium 

carbonate. This study will focus on optimizing and testing a unique formulation compromising 

of alginate and Bacillus spp. endospores to heal concrete. 

  

Main Supervisor: Assoc. Prof. Lee Sui Mae 

Co-supervisor: Dr. Robyn Wilson 

Title: Presence of ESBL-producing bacteria in pigeons 

Honours research area: BIO, MBS, BTH, FST 

Project Description 

Extended-spectrum beta lactamase (ESBL)-producing bacteria are bacteria that are resistant to 

beta-lactam antibiotics. Pigeons are well known vectors for a variety of bacterial and viral 

diseases primarily through handling and inhalation of their feces. In a previous study, ESBL 

bacteria have been found in pigeons, however only in certain locations. This study seeks to 

understand why these pigeons have been contaminated by ESBl-bacteria. The presence of this 

ESBL could be due to contaminated food or water that the pigeons are drinking or possibly 

from the monkeys whose habitats overlap the pigeons feeding area. 
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 Main Supervisor: Assoc. Prof. Lee Sui Mae 

Co-supervisor: Assoc. Prof. Lim Yau Yan 

Title: Antioxidants to control and eradicate biofilms 

Honours research area: BIO, MBS, BTH, FST 

Project Description: 

Biofilms are bacterial communities found on surfaces such as teeth, indwelling medical devices 

and food preparation surfaces. They are protected by an extrapolysaccharide matrix which 

makes them hard to remove. In a previous study, it has been shown that Vitamin E is able to 

disperse premade biolfilms. In this study, we will focus on other GRAS (generally regarded as 

safe) antioxidants and explore how they reduce biofilms. 
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Dr. Lee Wai Leng 
 

Main supervisor: Dr. Lee Wai Leng 

 

Title of Honours project: Characterization of urinary extracellular vesicles of prostate cancer 

patients 

 

Honours research area: Medical Bioscience (MBS) 

 

Project description:  

There are various types of extracellular vesicles (EVs) released from different cell types into 

the extracellular space for intercellular communication. These vesicles were reported to serve 

as vehicles for intercellular transfer of genetic material (mRNA, miRNA) or proteins. Lately, 

these vesicles were found to play a significant role in cancer development and have emerged 

as a novel source of non-invasive cancer biomarkers given that cancer-specific molecules were 

identified in the EVs isolated from biological fluids such as urine, saliva, blood and breast milk. 

In a recent study, detection of prostate-related genes in urinary EVs was reported. Prostate 

cancer represents the most common cancer in men and serum prostate specific antigen (PSA) 

is commonly used as a biomarker for prostate cancer although this strategy has been criticized 

due to its low sensitivity and specificity. Therefore, a non-invasive approach involving 

examination of EVs isolated from urine samples of the patients would be less painful and 

potentially a more sensitive diagnostic tool.  

In this project, EVs will be isolated from the urine samples collected from both healthy 

individuals and prostate cancer patients. These EVs will be compared base on the following 

characters: 

1. Protein yield (Bradford protein assay) 

2. Particle size and number (Litesizer/Metasizer) 

3. Morphology (Transmission electron microscopy) 

4. Marker proteins (Western blot) 

5. Content of nucleic acids (PCR)  

The findings of this proposed project are expected to be used in the development of a non-

invasive urine test for early diagnosis of prostate cancer.  
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Dr. Lee Yee Ying 

 

Main supervisor: Dr. Lee Yee Ying 

Title of Honours project: Transforming undervalued agricultural by-products into value-added 

protein. 

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

Project description:   

Plant protein sources have received a lot of attention in the food and non-food industry. Despite 

having an almost similar amino acid profile and functionality (gelation, emulsification, and 

foaming property) as animal protein, plant protein is much more accessible and less expensive 

than animal protein. Plant protein sources are also regarded as Kosher/Halal ingredients and 

hence, are suitable for both vegetarians and non-vegetarians. Lately, there is also a growing 

interest among researchers in exploring and transforming undervalued agricultural by-products 

into value-added protein sources. These value-added protein sources can be utilized as either:  

(i) emulsifiers; (ii) amino acid supplements; or (iii) texturizing and thickening agent. The 

objective of the proposed research work is to optimize the process for the extraction of protein 

from agricultural waste product and to subsequently evaluate the various functional properties 

of the protein extracted. 

 

 

Main supervisor: Dr. Lee Yee Ying 

Title of Honours project: Healthful margarine enriched with bioactive compounds 

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

Project description:  

Trans fatty acid is reported to be detrimental to health. It has been associated with the risk of 

developing cardiovascular diseases through elevating the serum low-density lipoprotein (LDL) 

level. Trans fatty acid can be found abundantly in the hard stock that used for preparation of 

margarine. They are usually formed when the hard stock undergone incomplete hydrogenation. 

Rather than utilizing the conventional hydrogenation approach for the synthesis of margarine 

hard stock, the proposed project aim to investigate the feasibility of using enzymatic approach 

for the production of trans fat free margarine hard stock. Further, it will also investigate the 

enzymatic approach of incorporation of bioactive compound in the triacylglycerol structure of 

the oil to improve its nutritional value.  
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Main supervisor: Dr. Lee Yee Ying 

Title of Honours project: Synthesis of human milk fat substitute using enzymatic approach 

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

Project description:   

Breast milk is generally recognised as the optimal choice of nutrition for preterm infant during 

the first year of life. It provides infant with balanced nutrients and bioactive compounds that 

are essential for their proper growth and development. However, under certain circumstances 

where breast feeding is not adequate and possible, human milk fat substitute (HMFS) is the 

ideal alternative to breast milk. The objective of the proposed project is to employ enzymatic 

modification process for the synthesis of human milk fat substitute using vegetable oil. 
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Assoc. Prof. Lim Yau Yan 

Main supervisor: Assoc. Prof. Lim Yau Yan 

Title of Honours project: Factors affecting changes in bioactivities of guava tree leaves on 

drying 

Honours research area:  Food Science and Technology (FST) 

Project description: Guava tree leaves are very rich in antioxidant compounds that show 

antioxidants, anti-inflammatory, antibacterial, anti-cancer and anti-diarrhea activities. They 

are marketed in dry tea leaf form. This project aims to investigate the effects of different 

drying methods on the antioxidant and antibacterial activities of the dried leaves. Another aim 

is to investigate how its phenol oxidases would affect the antioxidant compounds when the 

leaves are dried by different methods. UV-Vis, HPLC, antioxidant and antibacterial analyses 

will be employed in this project.  

The project is relevant to the herbal tea industry. 

 

Main supervisor: Assoc. Prof. Lim Yau Yan 

Co-supervisor: Dr Lee Wai Leng 

Title of Honours project: Bioactivity of porcupine dates used in traditional Chinese medicine  

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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Dr. Michelle Yap 

 

Main supervisor: Dr. Michelle Yap  

Title of Honours project: Functional characterization of cytotoxin expressed from cell-free 

system 

Honours research area: Medical Bioscience (MBS) 

Project description: Cytotoxin is a member of three-finger toxin which presents only in cobra 

venoms. A cytotoxin sequence was successfully constructed and expressed using an in vitro 

cell-free system. In the current project, we would like to study the functional characteristics of 

this cytotoxin to elucidate its dynamic interactions with receptors. The identity of the cytotoxin 

will be first confirmed by ESI-MS and its secondary structure is then determined by FTIR. The 

folding of cytotoxin will be examined by Native-PAGE and circular dichroism. Some works 

to be undertaken include purification of the toxin and docking analysis.  

 

 

Main supervisor: Dr. Michelle Yap  

Title of Honours project: Does cytotoxin exhibit a threshold cytotoxicity?  

Honours research area: Medical Bioscience (MBS) 

Project description: Cytotoxin belongs to three-finger toxin family constitutes about 40-60% 

of total proteins. The cytotoxicity of cytotoxin is determined by the functional domain located 

in the hydrophobic three-finger loop by penetration into the cell membrane. Cytotoxin exhibits 

a concentration-dependent toxicity, the cell death pattern rapidly transform from apoptosis to 

necrosis when the toxin concentration increases. However, the threshold concentration of 

cytotoxin causes apoptosis remained unknown. Owing to this, the present work is proposed to 

investigate if cytotoxin exhibit a threshold cytotoxicity.   
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Prof. Sadequr Rahman 

 

Main supervisor: Prof. Sadequr Rahman  

Co-supervisor (if any): To be decided. 

 

Title of Honours project:  Identification of foreign DNA in the human gut or 

                                          Identification of foreign DNA in mosquitoes 

 

Honours research area: Biology (BIO)/ Biotechnology (BTH) 

 

Project description:  Eukaryotic organisms often contain passenger organisms and these 

passenger organisms can have important health outcomes for the carrier.  It can be difficult to 

detect and identify such organisms but the use of PCR and high throughput sequencing is 

making the task easier.  In these projects blocking primers will be used to block the 

amplification of the host DNA by PCR so that minute traces of foreign DNA can be detected.  

Depending on the project chosen, blocking primers may need to be designed. 

 

A large selection of human DNA obtained from a community study in Segamat is available for 

analysis.  This should provide information about the various eukaryotic passengers found in 

the community in Malaysia.  Alternatively, mosquito DNA from various parts of Malaysia and 

overseas can be analysed for the presence of eukaryotic and prokaryotic passengers in 

mosquitoes.  

 

 

Main supervisor: Prof. Sadequr Rahman  

Co-supervisor: To be decided. 

Title of Honours Project Analysis of FATB expression in rice and wild relatives of rice. 

Honours Research area: Biotechnology (BTH) 

Project Description:  Fatty Acyl Thioesterases (FAT) are important enzymes in the production 

of fatty acids as they help determine the length of the fatty acid.  

In rice, the length of the fatty acids help to determine the value of the oil produced from bran.  

This is an increasingly important by-product of the rice. 

Fatty Acid thioesterases appear to undergo a complex series of processing steps.  In this project, 

antiserum to different epitopes in one of the two main thioesterases (FATB) will be used along 

with analysis of RNA sequencing data to clarify the processing of the FATB transcript. 
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Main supervisor: Prof. Sadequr Rahman  

Co-supervisors:  To be decided. 

Title of Honours Project:  Characterisation of selected lipases/cellulases from the palm oil 

plant. 

Honours Research area: Biotechnology (BTH) 

Project description.  Lipases break down lipids and control of lipase activity is important in 

maximising the quality of palm oil.  This project, in collaboration with Sime Darby, will 

characterise lipases/cellulases from the palm oil plant that are expected to have important 

commercial implications. 

Note: A maximum of two students will be supported in total for semester 2/2018. 
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Assoc. Prof. Siow Lee Fong 

Main supervisor: Assoc. Prof. 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. 

 

 

Main supervisor: Assoc. Prof. Siow Lee Fong 

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

2. Rheological and thermal properties of palm or coconut oil emulsion in the presence of 

alternative sweetener. 

 

 

Main supervisor: Assoc. Prof. Siow Lee Fong 

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. 

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

2. Microencapsulation of bioactive compounds to improve bioavailability.  

3. Spray drying of plant extracts or fruit puree and determination of powder stability. 
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Main supervisor: Assoc. Prof. Siow Lee Fong 

Functional food product development from food waste (FST, Medicinal Chemistry or 

Biotechnology) 

Commercial food waste can be turned into functional food products. This study explores the 

potential use of various commercial food waste to develop into functional foods followed by 

the characterization of their physicochemical properties. 
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Dr. Song Beng Kah 

Main supervisor: Dr. Song Beng Kah 

Title of Honours project:  

Genomic analysis of agronomic traits in Malaysian weedy rice (Oryza sativa L.) 

Honours research area:  Biotechnology (BTH) 

Project description:  

Hon research project at Monash University Malaysia 

As the primary weed of direct-seeded rice fields worldwide, weedy rice has commanded 

considerable attention from researchers seeking to understand its origin and evolution. The 

high capacity for rapid adaptation that makes these weedy relatives so problematic for rice 

production also makes them interesting systems for exploring the mechanisms underlying 

their phenotypic adaptations. Previous studies has 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 (Song et al. 

2014, Molecular Ecology 23; Sudianto et al. 2016, Weed Science 64; Cui et al. 2016, G3: 

Genes, Genomes, Genetics 6; Vigueira et al. 2017, Evolutionary Applications (Special Issue)). 

As part of a collaborative research between Monash University and other international 

universities, this project focuses on Southeast Asian weedy rice as a model system. Using a 

combination of whole genome sequencing, enriched target sequencing and biochemical assays, 

we set out to examine allelic variation at genome level, mutation in domestication genes, and 

changes in agronomical traits in rice. 
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Prof. Sunil K. Lal 

 

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 

 

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 

 

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 

 

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

on protein-protein interactions. 

Honours research area: Medical biosciences/Biotechnology. 

 

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. 

 

Main supervisor name: Prof. Sunil K. Lal 

Title of proposed Honours project: Testing for trace amounts of porcine contamination in 

injectables, foods and drinks.  

Project description: Design and perform wet lab experiments for detection of porcine traces 

like pig-derived products in commercially available vaccines and food products. Also, establish 

and run protein detection assays for trace quantities of gelatin from porcine sources in 

injectables, food and drink items. 

Honours research area: Biotechnology, Food Science & Technology. 
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Dr. Tan Ji Wei 

Main supervisor: Dr. Tan Ji Wei  

Title of Honours project 1: In vitro screening of Malaysia stingless bee honey on allergic 

disease 

Title of Honours project 2: Effects of Malaysia stingless bee honey on mast cell’s response in 

allergy 

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

Project description:  

Over the decades, allergic diseases have affected up to 30% of the world population and are 

currently a major global health problem. Their pathogenesis is constantly linked to the role of 

mast cells. Although several treatment modalities have been undertaken to tackle the 

development of allergy, these treatments have limited clinical success and some even lead to 

serious side effects. Honey is a thick, golden liquid produced by bees that has been used widely 

for its therapeutic effects. It has been proven to possess various pharmacological properties 

such as anti-inflammatory and anti-ageing activities. However, the effects of honey in allergy 

have yet to be elucidated. Thus, this project was designed to study whether a Malaysia stingless 

bee honey has an effect against mast cell's response in the pathogenesis of allergic disease. 

This interesting project is available for two Honours students. Both of these students will be 

working together to solve the main research question. 
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Dr. Thoo Yin Yin 

Main supervisor: Dr. Thoo Yin Yin 

Co-supervisor: Dr Chang Wei Sea 

Title of Honours project:  Extraction and characterisation of cellulose nanofiber from banana 

peel 

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

Project description: Banana is one the most popular fruits worldwide. The edible part of banana 

constitutes only 12% (w/w) of the plant, and the banana peel becomes banana processing by-

product. This residue is an important source of raw materials for the production of value added 

products such as cellulose nanofibers to reinforce biodegradable films. The efficiency of 

cellulose nanofibers depends on the extraction techniques and sample type. Hence, there is a 

need to understand the influence of extraction techniques for cellulose nanofiber from banana 

peels of different maturity level.   

 

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 structure 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 involve 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. 
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Dr. Wee Wei Yee 

Supervisor: Dr. Wee Wei Yee 

Project Title: Comparative whole genome analysis of Mycobacterium immunogenum to 

further reveal the pan-genome and characteristic of the species.   

Project Description: 

Nontuberculous mycobacterium (NTM) infections have become a frequent cause of 

morbidity and mortality in immunosuppressed patients (Escalante, 2007). Mycobacterium 

immunogenum is one of the rapidly growing Mycobacterium (RGM) species that can cause 

central nervous system (CNS) infection and variety of surgical wound infections. With the 

increase of sequencing capacity in the past few years, many genomes have been sequenced and 

submitted to the database repositories. The availability of M. immunogenum sequences had 

given us the chance to further explore the pan-genome of the bacterium and predict the genome 

size for the species. Pan-genome refers to the full complement of genes within bacterial species. 

The pan-genome comprises the core genome made up of genes that are present in all strains 

and the accessory genome composed of genes that may be absent from one or more strains and 

genes that are unique to a particular strain  

In this study, we would like to study and characterize the pan-genome of M. 

immunogenum using Bioinformatics approaches. Besides that, different Bioinformatics 

analysis will also be performed to further unveil the genomic attributes of M. immunogenum 

by comparative genome approach. The pan-genome concept is significant for a better 

understanding of bacterial evolution, adaptation and population structure. This concept can also 

be applied in other issues such as identification of virulence genes or vaccine design. By 

completing this project, we should be able to identify the full complement of genes with 

assigned biological information for M. immunogenum. The identified core genes would enable 

us to find out the basic aspects of biology for M. immunogenum and the accessory genes would 

provide information on the subgroup-specific genomic regions which may allow us to identify 

novel regions (as well as genes) which may lead to improve diagnostic tests and the treatment 

of M. immunogenum infection. 

Discipline of research area: Biology and Biotechnology 
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Dr. Yek Sze Huei 

 

Main supervisor: Dr. Yek Sze Huei 

Co-supervisor: Dr. Song Beng Kah 

Title of project: Comparative analysis of ant-plant diversity at forests in and outside of the 

city 

Honours Research Area: Biology (BIO) 

Project Description: 

The last remaining dipterocarp forest in the midst of Kuala Lumpur, The KL Forest Eco Park 

(formerly known as the Bukit Nanas Forest Reserve), has a high density and diversity of ant-

plants. However, a pilot survey on the ants community revealed that the native ants partners 

were replaced by invasive ants (such as yellow crazy ants, Anoplolepis gracilipes) or highly 

aggressive generalist tree ants (such as Oecophylla smaragdina). This project aims to 

compare and contrast the ant-plant diversity between KL Forest Eco Park and Ulu Gombak 

Forest Reserve (the University Malaya field station in Selangor that harbor native ant-plants 

diversity). The findings from the project will revealed whether switching of ants partners in 

Bukit Nanas will have a negative impact on the trees growth and long-term survival of the 

last jungle in the city. 

 

Main supervisor: Dr. Yek Sze Huei 

Co-supervisor: Dr. Foo Su Chern, Ms Chew Ming Yee (external from FRIM) 

Title: Population dynamics and community structure of mosquito (Diptera: Culicidae) in Tasik 

Chini wetland: Implication on local Orang Asli community 

Honours research area: BIO 

Project Description 

Tasik Chini is the second largest freshwater lake in Malaysia and it supports various local flora 

and fauna as well as indigenous people (Orang Asli) inhabiting the lakeshores. Although Tasik 

Chini is always flooded, the water level generally increases during the wet season and inundate 

most of the low-lying area but water level decreases during the dry season. The changes in the 

lake’s water level and land use change on mosquito community are underexplored in Tasik 

Chini. This study aims to investigate the seasonal effect and land use change around Tasik 

Chini on mosquito community structure. The assessments are important as mosquitoes serve 

as potential disease vector with implication on the local indigenous people in Tasik Chini. 

Reference 

Steiger, DBM, Ritchie, SA & Laurance, S.G.W. (2016). Mosquito communities and disease 

risk influenced by land use change and seasonality in the Australian tropics. Parasites & 

Vectors 9:389. 
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Main supervisor: Dr. Yek Sze Huei 

Co-supervisor: Dr. Foo Su Chern, Ms. Chew Ming Yee (external from FRIM) 

Title: Floating islands in Tasik Chini: What do we know so far? 

Honours research area: BIO 

Project Description 

Floating islands are a common natural phenomenon that are formed from a combination of 

floating aquatic plants, mud and peat with depth ranging from several centimetres to a few 

metres. Although floating islands are found in many part of the world, floating islands are only 

recently observed to exist in Tasik Chini after human intervention/ activities were carried out 

to the lake. This study aims to characterize the habitats on the unexplored floating islands in 

Tasik Chini and its role in providing refuge to aquatic insects, in particular mosquito (Diptera: 

Culicidae) larvae.  

Reference 

de Freitas, C.T., Shepard, G.H. Jr., Piedade, M.T.F. (2015). The Floating Forest: Traditional 

Knowledge and Use of Matupá Vegetation Islands by Riverine Peoples of the Central Amazon. 

PLoS ONE 10(4): e0122542. 

 

Main supervisor: Dr. Yek Sze Huei 

Co-supervisor: A/P Dr. Lee Sui Mae 

Title: Does Crematogaster inflata’s metapleural glands still produce secretions with antibiotic 

properties? 

Honours research area: BIO, MED BIOSCI, BIOTECH 

Project Description 

Metapleural glands in ants produce antibiotic secretions as a major component of its immune 

system (Yek & Mueller 2011). Crematogaster inflata, a secondary- and primary forest arboreal 

ants consist of enlarged metapleural glands that its main function is to deter predator (such as 

birds) and other ants away from their nest vicinity (Ito et al. 2004). We are interested in 

knowing whether the modification of its original function (from antibiotics secretions) to anti-

predator correlates to the loss of antibiotic properties of the glandular secretions. This study 

aims to examine the antimicrobial and chemical properties of C. inflata’s metapleural glands 

secretions. 

Reference 

Yek, S. H., & Mueller, U. G. (2011). The metapleural gland of ants. Biological 

Reviews, 86(4), 774-791. 

Ito, F., Hashim, R., Yek, S. H., Kaufmann, E., Akino, T., & Billen, J. (2004). Spectacular 

Batesian mimicry in ants. Naturwissenschaften, 91(10), 481-484. 
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Honours topics from JCSMHS 
 

Main supervisor: Dr. Nafees Ahemad 

 

Co-supervisor: Dr Yeong Keng Yoon 

 

Title of Honours project: Molecular docking and QSAR studies of anti-HIV agents 

 

Honours research area:  Medicinal Chemistry (CHM) 

 

Project description: 

 

Designing multi-functional ligands is a recent strategy by which multiple targets can be 

inhibited by a single entity. This reduces chances of drug resistance and many times improves 

patient compliance. The exploration of such multifunctional ligands has proven valuable for 

anti-HIV lead discovery. The purpose of such design is to block the virus at two different stages 

of life cycle. HIV-1 pol gene encodes three essential enzymes viz. Reverse Transcriptase (RT), 

Integrase (IN) and Protease (PR). The integrase, which is an intracellular target for HIV, 

mediates two critical reactions during viral replication. It removes two nucleotides from 3’ end 

of both cDNA strands. The host genomic DNA is cleaved and processed cDNA strands are 

joined with host DNA. The reverse transcriptase converts the viral genetic material RNA into 

DNA and protease is required for maturation of viral proteins. The CCR5 is an extracellular 

target on the host cell surface and an important mediator of R5 virus entry. Thus, CCR5 is the 

target at the entry level, when virus attaches to the host cell surface and the integrase, when 

viral DNA gets integrated into the genome of host cell. 

Work will include the molecular docking of reported analogues (in the literature) into active 

sites of IN, RT. Further, QSAR studies will be performed. The outcome of project will be used 

to design a new molecule. Computational work will be carried out using Discovery studio 

software. 

  

 

 

Main supervisor: Prof. Ishwar Parhar  

 

Co-supervisor: Dr Satoshi Ogawa, Dr Song Beng Kah 

 

Title of Honours project: Role of GPR139 in morphine-induced ADHD phenotype 

 

Honours research area: Medical Bioscience (MBS) 

Project description:  

Every 25 minutes in the United States, a baby is born addicted to opioids because a newborn 

infant born to a mother with an opioid use disorder. The children at preschool-age (5-6 years 

old) born to opioid-addicted mothers given medication during pregnancy shows signs of 

ADHD-like phenotypes. However, the mechanism of development of ADHD in children of 

mothers with opiate maintenance treatment is not completely known. This project aims to 

reveal possible role of a novel orphan GPCR, GPR139 in dopaminergic regulation and its 

potential involvement in opioid-dependent ADHD symptoms. 


