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Undergraduate Research in the Discipline of Biological Sciences 
School of Environmental and Life Sciences 
 
There are three main research areas in the Discipline of Biological Sciences: 

• Microbiology 
• Reproductive Science 
• Plant Science 

 
We encourage undergraduates to get involved in research throughout their degree. By doing so you 
will learn and develop skills in searching, selecting and retrieving information from scientific sources, 
skills in project management, experimental research skills as well as skills in presenting scientific 
information in a clear and concise manner, both orally and in writing.  These will provide you with a 
strong foundation for your future career, whether it be in the industrial, commercial or academic 
sector.  

There are three main ways to get involved in research: 

a) Summer research project: Short paid undergraduate research projects over summer. 
Scholarships are advertised each year 

b) SCIE3500: A 10-unit undergraduate course consisting of a research project under the 
supervision of an academic staff member. Assessment is based on a progress report, a 
research notebook, a final project report and an oral presentation. The course is open to third 
year students who have successfully completed at least 140 units and have a cumulative 
GPA of at least 5.0 and is offered in both semesters. Course outline link here. 

c) Honours research project: A full-year research project after completion of the Bachelor of 
Science or Bachelor of Biotechnology. A minimum GPA of 5.0 is required for entry into 
honours. Program handbook link here. 

 

This booklet contains a list of undergraduate research projects currently available in the discipline. 
Academics are listed in alphabetical order. In all cases you should discuss potential projects with 
prospective supervisors before trying to enrol or apply. 
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Dr Geoffry De Iuliis 
 
Male infertility and Protein Structure 
 
Website: https://www.newcastle.edu.au/profile/geoffry-deiuliis  
Contact email: geoffry.deiuliis@newcastle.edu.au 
 

 
My research is aligned with investigating the underlying causes of male infertility, through 
understanding sperm cell biology and biochemistry. The potential impacts of environmental factors 
on these cells and in turn, human fertility, is a current focus. This research is more important than 
ever, especially as increasing numbers of Australians turn to assisted reproductive technologies like 
IVF for support. Another key focus of research is understanding the structure of proteins both in the 
reproduction and cancer fields. 
 
Sperm RNA binding proteins and measuring RNA damage: 
MicroRNA species are a key epigenetic factor that contributes not only 
to fertility but also to normal embryo development. While the importance 
of these epigenetic factors in reproduction is now established, how 
these microRNA species are packaged in the male reproductive tract 
and therefore their vulnerabilities to damage, particularly oxidative 
damage, is poorly characterised. This project will use a combination of 
a bioinformatics and protein/RNA isolation techniques to identify RNA 
binding protein candidates and to assess RNA oxidative damage. 
 
The quaternary structure of p53 and isoforms in drug resistant breast cancer: 
p53, known as the guardian of the genome, is a very high-
profile target of investigation towards advancing cancer 
therapies. Surprisingly, the complete structure of this protein 
and its isoforms, as well as how they interact in complexes, is 
not fully understood. This project will predominately use 
molecular modelling and bioinformatics platforms towards 
developing our understanding how p53 variants may account 
for drug resistance in some breast cancer cell lines. 
 
How do the electromagnetic fields used by mobile devices stop sperm motility?: 
Electromagnetic energy in the radio and microwave spectrum (non-
ionising radiation) are currently used for communications between 
mobile devices and access points (transmission towers and WiFi 
points). The ubiquitous nature of mobile device use in today’s 
society has called into question the safety of such devices via the 
chronic exposure to low level, non-ionising radiation. We have found 
that experimental simulation of these fields are able to stop human 
sperm motility. This project will involve the exposure of spermatozoa to electromagnetic energy and 
the subsequent assessment of perturbed biochemical pathways that may lead to the observed 
motility loss. Understanding the origins of these effects in biology are critical for informing safety 
standards, while contributing to an area of science in the public spotlight. 
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https://www.newcastle.edu.au/profile/geoffry-deiuliis
mailto:geoffry.deiuliis@newcastle.edu.au
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A/Prof Ian Grainge 
 
Molecular microbiology 
 
Website: https://www.newcastle.edu.au/profile/ian-grainge 
Contact email: ian.grainge@newcastle.edu.au  
 

 
My lab focuses on 3 key areas: 
i) genomic stability in bacteria- how bacteria copy their DNA (replication), overcome barriers in this 
process (DNA repair) and then ensure accurate chromosome segregation. 
ii) the spread of antibiotic resistance genes in human pathogens 
iii) the use of bacteriophage as novel therapeutics against antibiotic resistant bacteria. 
 
i) Genomic stability in bacteria:  

This project covers three main aspects: how cells replicate 
their DNA, how the replication fork is processed if it stalls or 
collapses, and how bacteria ensure efficient chromosome 
segregation and cell division. We use single-molecule 
fluorescence microscopy to be able to count the number of 
proteins present in a replisome and how sub-complexes interact 
and exchange with each other. We then use genetics and 
biochemistry to establish the pathways cells use when the 
replisome runs into a protein block on the DNA. Finally, we are 
investigating a DNA translocase that co-ordinates chromosome 
segregation with cell division. 
 
ii) A novel mechanism of antibiotic resistance gene spread in the pathogen Acinetobacter 

baumannii:  
Carbapenem resistant Acinetobacter baumannii is ranked as the 
top priority pathogen for which novel treatments are required by 
the CDC and WHO. We have discovered a novel mobile genetic 
element, utilised by plasmids in this pathogen, that exchanges 
antibiotic resistance genes. This project will aim to uncover the 
molecular mechanism underlying this novel element. This will help 
understand the spread of antibiotic resistance genes and 
hopefully provide a method to combat this in the future. 
 
iii) Discovery of novel bacteriophage:  
Antibiotic resistant bacteria are predicted to become the 
leading cause of human death by the middle of the century 
unless novel treatments can be found. One alternative to using 
antibiotics is the use of bacteriophages - viruses that infect and 
kill bacteria. This project will isolate novel phages from waste-
water treatment plant samples against a range of pathogens. 
The phage will be purified and amplified, then characterised by 
whole genome sequencing and electron microscopy. The 
purified phage can then be included in a BioBank being set up 
at Westmead hospital (Sydney) for use in patients. 
  

https://www.newcastle.edu.au/profile/ian-grainge
mailto:ian.grainge@newcastle.edu.au
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Dr Tessa Lord 
 
Fertility and stem cell biology 
 
Website: https://www.newcastle.edu.au/profile/tessa-lord  
Contact email: tessa.lord@newcastle.edu.au 
 

 
My research is primarily focused on understanding how the stem cells in the testis function to drive 
sperm production, and on harnessing this knowledge to support stem cell maintenance in an in vitro 
environment. Potential applications of such in vitro techniques include treatment of infertility in 
childhood cancer patients, and developing novel biobanking strategies for endangered wildlife.  
 

Adapting oxygen concentration to better maintain stem cells in culture: 
Childhood cancer effects 700 Australian children each 
year, and while advancements in cancer research have 
ensured that survival rates are now over 80%, half of all 
male childhood cancer survivors are rendered infertile in 
adulthood. Because male paediatric cancer patients are 
not yet producing sperm, techniques for protecting their 
future fertility must instead utilise spermatogonial stem 
cells (SSCs) that are specified in the testes shortly after 
birth. My research looks at improving our capacity to 
expand and maintain these cells in in vitro culture, such 
that they could be collected prior to cancer treatments, then microinjected back into the testis in 
adulthood to restore fertility. My preliminary research has shown that SSCs prefer hypoxic (low 
oxygen) environments. As such, this project will investigate the response of SSCs to decreased 
concentrations of oxygen in culture.  
 
Characterising transcription factors important for fertility: 
Because different oxygen concentrations can modulate 
stem cell behaviour, it is likely that oxygen-responsive 
transcription factors are involved in regulating SSC 
function and fertility. My research group has developed a 
novel transgenic mouse line in which a hypoxia-
responsive transcription factor has been ‘deleted’ (i.e. a 
‘knockout’ mouse line). We are currently performing 
breeding studies using these mice to establish any 
effects on either male or female fertility. This project will 
assess the outcomes of these breeding studies, and 
compare histology of reproductive tissues from male and female knckout mice with control mice that 
have not had their genome edited.  
  

Spermatogonial 
stem cells in culture 
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https://www.newcastle.edu.au/profile/tessa-lord
mailto:tessa.lord@newcastle.edu.au
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Dr Shaun Roman    
Molecular reproductive toxicology  
Website: https://www.newcastle.edu.au/profile/shaun-
roman#career 
Contact email: Shaun.Roman@newcastle.edu.au 
 
 

My research is focussed on how environmental cues affect reproductive health across multiple 
generations with a focus on the detoxification processes in the male reproductive tract.  Male fertility 
is referred to as the canary in coal mine as it is a strong predictor of future disease. Non-reproductive 
diseases can occur up to at least five years after a poor fertility diagnosis. My work aims to address 
how chemical exposure affects the male germline and what impact this might have on future 
generations. I have broad expertise in molecular and developmental biology and we use diverse 
molecular approaches to address current problems. 
The consequences of multigenerational exposure to acrylamide. A large part of my work uses 
the food constituent acrylamide as model toxicant and I have established models for acute (short 
term, high dose) and chronic (human equivalent dose, long term) exposure. There are many 
detoxifying enzymes but acrylamide is only metabolised by one, the cytochrome P5450 CYP2E1. 
However, the product of CYP2E1 metabolism is the more reactive epoxide, glycidamide, and this 
results in DNA damage. We have also demonstrated a feedback loop whereby exposure induces 
the expression of more CYP2E1. The observation of increased enzyme (CYP2E1) and DNA damage 
in the unexposed sons of acrylamide exposed fathers has been described recently as a potential a 
game-changer in our understanding of how environmental exposures can alter genomes and thus 
influence disease risk and species evolution. 
Projects:  

• The consequences of acrylamide exposure on offspring. We have collected tissues from a 
multigenerational model of chronic acrylamide exposure. Characterisation of the expression 
of CYP2E1 and the impact of exposure on proteins, DNA and cellular function need to be 
addressed. 

• Regulation of CYP2E1 gene expression. As the gene is induced in unexposed offspring of 
exposed fathers, we need to determine the molecular basis of induction. How this induction 
is passed onto offspring is crucial in determining the multigenerational consequences of 
exposure. 

• CYP2E1 metabolises and/or induction by other chemicals. The most prevalent non organic 
volatile pollutants are toluene and ethanol and CYP2E1 metabolises both. A dozen 
chemicals are prevalent in the run-off from fracking. Six of these are know to induce 
CYP2e1 and four are known to be metabolised by the enzyme. The broad sensitivity of the 
enzyme as a germ line marker of environmental exposure will be investigated. 

The models I built to examine the effect of acrylamide exposure on male reproduction are now being  
expanded to examine other types of environmental exposure such as heat and PFAS. These studies 
use similar techniques to those already in place to investigate the molecular, cellular and 
generational consequences of acrylamide exposure. 
 
Heat. We have sperm samples collected from the vas deferens and from the epididymis. We use a 
DNA damage assay called comet to assess DNA damage and these samples can be used to 
determine both the effect of heat and the role the male reproductive tract plays in sequestering sperm 
harbouring DNA damage. 
 
PFAS. Understanding the consequences of PFAs on the male germ line is just commencing. We will 
conduct exposures with a mixture of human relevant chemicals. Using approaches similar to that 

@CaesarsScience 

https://www.newcastle.edu.au/profile/shaun-roman#career
https://www.newcastle.edu.au/profile/shaun-roman#career
mailto:Shaun.Roman@newcastle.edu.au
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already used for acrylamide we aim to determine the mechanisms of PFAS action in exposed 
individuals and their offspring. We will then extend these studies to examine the multigenerational 
consequences of exposure. These studies will examine whole body health and male fertility 
specifically. 
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