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Welcome to the School of Biomedical Sciences’ Honours Program 
 
 

This 2023 Handbook introduces the Honours in Medical Research program in the School of 

Biomedical Sciences at the University of WA. 

An Honours in Medical Research is an invaluable postgraduate 

qualification that expands your employment opportunities and 

competitiveness and provides the training and launching pad for a 

wide variety of professional and postgraduate careers, including those 

in science, health-related disciplines, and/or postgraduate research. 

For many of you, undertaking an Honours project will be your first real 

taste of scientific research, and you will be faced with exciting - and 

perhaps daunting - new challenges. You will have to confront the 

rigours of scientific writing, experimental design, time management, data analysis and 

oral presentations. You will learn to undertake and master cutting-edge scientific techniques and 

methodologies, and become familiar with a range of experimental tools, models and equipment. 

You will need to be both diligent and resilient, for in science (as in life) things often do not go as 

planned  and  there  are  hurdles  and  disappointments  to  be  overcome.  Your 

experienced supervisors will be there to guide you and help you to achieve your goals and do the 

very best you can. 

For some of you this will be a transformative year in your life and will set you on a career path of 

lifelong research and discovery. For others it will be a stepping-stone to other ventures. For all of 

you it will be an invaluable learning experience that will teach you a range of technical, 

analytical, intellectual and communication skills that will prove invaluable wherever life takes you. 

I encourage you all to embrace the challenges ahead, keep your minds open to new experiences 

and knowledge, become part of the school community, and make the most of being in a 

stimulating environment at the cutting edge of biomedical research. 

Good luck! 
 

Professor Jeffrey Keelan, BSc (Hons) Liv., MSc PhD Auck., FSRB 

Head of School of Biomedical Sciences 
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Introduction 

The purpose of the Honours program in UWA’s School of Biomedical Sciences is to introduce students to 

contemporary scientific medical research practices and develop their practical research and communication 

skills and competencies. 

The Honours course comprises an academic year of full-time research and training, centered on an 

individual research project, resulting in the preparation and submission of a compact medical research 

thesis under the supervision of an experienced researcher and/or co-supervisors. Students will develop 

enhanced skills in critical and lateral thinking, experimental design, problem solving, time-management and 

scientific literacy and communication, as well as mastery of a variety of laboratory and/or analytical skills 

and an understanding of laboratory safety, professional responsibility and ethical conduct in research. 

The Honours program is structured as a 48-point course (24 points per semester) composed of six units that 

encompass different components of the program. Some of the units are split into two parts that span both 

semesters (colour coded below). The course structure is summarized in the diagram below: 

 
 

SEM 1 SEM2 

BMED4001. 6 pts – Literature Review and Research 
Proposal in Biomedical Sciences 

BMED4005. 6 pts – Research Communication in 
Biomedical Sciences - part 2 

BMED4002. 6 pts – Research Communication in 
Biomedical Sciences - part 1 (assessment continuing) 

 

 
BMED4006. 18 pts – Medical Research Thesis 

part 2: completion, assembly, submission and 

examination 

BMED4003. 6 pts – Medical Research Thesis part 1: 
Preparation, induction and training (assessment 

continuing) 

BMED4004. 6 pts – Research Ethics, Rationale & 

Design (ungraded pass/fail) 

 

Final marks breakdown across the units: 

• Literature review and research proposal: 15% 

• Research communication parts 1 … plus… 

plus part 2 25% 

• Research Ethics, Rationale & Design: Pass/fail 

• Thesis part 1 …. plus… 
Thesis part 2: 60% 

 

At the beginning of the year, students receive general training in biostatistics and chemistry, laboratory 

safety induction, and the appropriate use of research infrastructure. Additional specific training may also be 

required for certain types of research. For example, research using non-human animals will require 

completion of the PAWES training course offered by Animal Services; projects that involve radioactive 

isotopes will need completion of a radiation safety course, while research using genetically modified 

organisms will require OGTR approval. General laboratory training, student-specific training, and instruction 

in research design, results presentation and analysis will contribute to BMED4003. Training in research 

ethics, rationale and design will be covered in BMED4004. 

Scientific communication skills are taught and developed throughout the Honours year. Research 

contributing towards the research thesis commences at the start of the year and continues throughout the 
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program, culminating in the submission of the thesis and presentation of the project at a conference-style 

event. Honours graduates who achieve a 2A or higher degree are eligible to enroll in a PhD programme. 
 

Learning outcomes 
 

Students who complete Honours in Medical Research should be able to: 

1) Critically evaluate literature relevant to the area of research and compile references in an 
appropriate style; 

2) Demonstrate advanced oral and written scientific communication skills; 

3) Develop a research plan to address the aims of the project; 

4) Execute a range of statistical analyses relevant to biomedical research; 

5) Discuss considerations relevant to laboratory safety; 

6) Demonstrate an advanced understanding of the responsible conduct of research in the biomedical 
sciences; 

7) Demonstrate a thorough understanding of good clinical practice as it pertains to medical research; 

8) Evaluate and design a research project based on a biomedical question; 

9) Perform experiments, interpret data, solve scientific problems, identify limitations and future 
directions 

10) Apply chemistry fundamentals in a laboratory setting 
 

 

Entry Requirements for Honours in Medical Research 
 

Students require a minimum weighted average mark (WAM) of 65 per cent in the Level 3 units of a 

Biomedical Science-related discipline, such as Genetics, Neuroscience, Pathology, Pharmacology, 

Microbiology, Immunology, Anatomy, Human Biology, Physiology, Biochemistry, Molecular Biology, 

Psychology, Public Health. The student’s undergraduate program should be pertinent to the topic of the 

project. Students must be accepted by at least one Academic supervisor from the School of Biomedical 

Sciences, UWA. 

 
Details of the enrolment process can be found here 

 
 

Outline and Structure of the Honours in Medical Research Program 
 

The Honours program consists of a combination of research-based training modules and activities, 

attendance/presentation at research seminars and journal clubs, development and completion of an 

original research project with analysis and interpretation of the data generated, and submission of a 

written condensed literature review, research proposal and research thesis. These activities are organised 

and assessed via the six BMED units as outlined in the Table above: BMED4001, 4002, 4003, 4004, 4005, 

4006. All units must be passed to complete the course. Failing any one unit will fail the course. 

The course is a 1 year program of fulltime study, with research training commencing in February and the 

final assessment completed in November. There is no mid-year entry into the course. A typical timeline for 

the activities and assessments of the course is depicted in the diagram below: 
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Honours 2023 Schedule and Timeline 
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Unit content, learning outcomes and assessment structure 

BMED4001 (6 pts) 

Literature Review and Research Proposal in Biomedical Sciences 

UNIT Coordinators: Professor Jeffrey Keelan and Dr Mitali Sarkar-Tyson 

Students will write a literature review summarising the knowledge base and rationale underpinning the 
project, and a research plan outlining the principal aims of the study and an overview of the design and 
methodology used to achieve the study objectives. 

Learning outcomes: students will be able to: 

a) Compile, read and critically evaluate literature relevant to the area of research; 

b) Format bibliography in an appropriate style; 

c) Identify gaps in current knowledge; 

d) Formulate aims to address the gaps in research; 

e) Develop a research plan to address the aims of the project; 

f) Demonstrate high level written communication skills. 

The literature review and research plan is assessed by the two independent examiners nominated by the 
project supervisor(s); they will also assess the thesis. The literature review and research plan will comprise 
the first chapter of the thesis. It can be edited and improved following feedback after assessment prior to 
inclusion in the final thesis. The document can be up to 5000 words (not including references); a word 
count must be included at the end of the document. The mark for the Literature Review and Research Plan 
represents 100% of the mark for this unit. 

Further details can be found in the Assessment Details and Timelines section below. 

 
BMED4002 and BMED4005 (6 pts each) 

Research Communication in Biomedical Sciences Parts 1 and 2 

UNIT Coordinators: Professor Jeffrey Keelan and Dr Mitali Sarkar-Tyson 

BMED4002 Part 1 and BMED4005 Part 2 are paired communications units taken over semester 1 and 2. 
These units have similar outcomes and assessments, with BMED4002 Part 1 being “assessment continuing”. 

These two units are comprised of four components: 

1) Research proposal seminar (50% of mark, received in the 1st semester) 

2) Specific engagement with/presentation at weekly lab journal clubs (both semesters; ungraded 
pass/fail) 

3) Attendance at School seminars and submission of structured personal reflections (both semesters; 
ungraded pass/fail) 

4) Conference poster presentation and oral defence (50% of mark; 2nd semester) 

These units deliver and assess key advanced biomedical research communications skills, including: 

a) Oral presentation to staff and students in the School of Biomedical Sciences of the project proposal 
(an in-depth overview of the literature pertaining to the field of study; an outline of the principal 
aims of the study and an overview of the approaches used to achieve the aims) 

b) Review and analysis of scientific papers in a discipline-related journal club; 
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c) Attendance at the School Seminar program (or equivalent) and completion of Seminar Reflection 
Worksheets 

d) Final conference poster presentation and oral defence 
 
 

BMED4003 (6 pts) 

Medical Research Thesis part 1 

UNIT Coordinators: Professor Jeffrey Keelan and Dr Mitali Sarkar-Tyson 

This unit represents the preparative portion of the student's research project and training, which 
culminates in the submission of a medical research thesis at the end of semester 2 (BMED4006). It covers 
all aspects of laboratory safety, specialist training requirements, development of wet-/dry-lab bench skills, 
equipment operation/credentialing, ethical compliance issues, laboratory management awareness, and 
preliminary work on project establishment, rationale and design. 

This unit is designated as 'assessment continuing', with thesis submission and examination occurring in 
BMED4006 at the end of semester 2. There are no specific marks allocated to this unit. 

In addition to the preparative work undertaken on the research thesis, the unit encompasses a number of 
modules and courses that students may need to take to comply with safety and training regulations, in 
addition to project-specific training and upskilling. These include: 

1) General laboratory safety training (online); 

2) Reading and sign-off on the School Laboratory Safety manual; 

3) Project-specific training on individual equipment and infrastructure; 

4) PAWES course for those working with animals; 

5) Radiation Safety Course for those working with isotopes; 

6) Gene Technology Awareness Session for those working with genetically modified organisms; 

7) First-aid and aggressive incident management for those working with clinical samples; 

Not all students will need to take all courses/modules. Completion of modules is pass/fail, but they are not 

graded and do not contribute to the marks for the unit. 

 

 

BMED4004 (6 pts) 

Research Ethics, Rationale and Design 

Unit Coordinator: Dr Lynette Fernandes 

Knowledge and understanding of medical research ethics are integral to research. In this unit, students 
participate in a face-to-face discussion of an interactive movie at the start of semester. Students are 
required to subscribe to the BMED4004 Discussion Forum on LMS and check their UWA emails every day 
for updates. 

Students are required to undertake workshops on basic biomedical statistics, which covers the following: 
Between-subjects and within-subjects designs, time-series and formal qualitative design; concepts of 
Bayesian and frequentist approaches to statistical analyses; standard group comparison methods (e.g., t- 
tests, ANOVAs, ANCOVAs, regression including correlations, methods of curve fitting, and nonparametric 
statistics); the concepts of power analysis and effect size. 

Students will also complete two online courses: 

1. Global Health Training Centre Research Ethics Online Training Modular course 
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2. Global Health Training Centre Good Clinical Practice short course 

3. Chemistry refresher module (via LMS) 

Students will also be required to submit a clinical OR scientific rationale for their thesis project written in 
lay language in the format of a grant or ethics application summary. 

All components of this unit are required to be completed satisfactorily to pass the unit. The unit is pass/fail 

and is not graded. 

More details will be provided by the beginning of the first semester of 2023. 

 

BMED4006 (18 pts) 

Biomedical Research Thesis Part 2 

UNIT Coordinators: Professor Jeffrey Keelan and Dr Mitali Sarkar-Tyson 

This 2nd semester unit follows on from BMED4003 (Thesis part 1); collectively these two units comprise the 

medical research thesis component of the course and are worth 24 credit points in total. 

In brief, the thesis a body of original research consisting of a title page, statement of contributions and 

acknowledgment, abstract, introduction and literature review, aims and objectives, methods, results, 

discussion, references/bibliography and appendices. The first section of the thesis (literature review, aims 

and objectives) is submitted in the first semester and examined independently (BMED4001). This allows 

first semester feedback to the student on progress and the opportunity to edit the literature review and 

make changes to the project if suggested by the examiners. The final completed thesis is submitted 

(BMED4006) for examination at the end of the program. 

For this Honours course, the structure and length of the Medical Research Thesis is carefully prescribed and 

all students must follow the guidelines carefully (see page 15). Students must adhere to strict work limits 

for the various sections; this is to ensure the thesis is concise and readable. Word limits are frequently 

imposed on research publications, so learning how to write within space constraints is a valuable “real 

world” skill. There are also strict instructions regarding referencing and attribution that must be followed, 

similar to those that apply to submission of research manuscripts for publication. Full details are provided 

below in the Assessment Instructions and Deadlines section. 

The marks for the Medical Research Thesis (encompassed in BMED4003 and 4006) represent 60% of the 

total marks for the course. Completion of the thesis teaches students how to: 

a) Present, cite and critique biomedical literature supporting their research 

b) Describe appropriate methodologies and statistical techniques used in their studies 

c) Generate, analyse and present research findings clearly, accurately and professionally 

d) Critically appraise and discuss their research in the context of the existing knowledge in the field 

and identify any strengths and weaknesses in their findings 



10  

 

Detailed assessment instructions and deadlines 

BMED4001 Literature Review and Research Proposal 

Students will write a literature review introducing the background and rationale behind the project, and 
research plan outlining the principal aims and objectives of the study and an overview of the approaches 

and methodologies used to achieve the objectives. The submitted document is examined by two 

independent external examiners, who will provide comments and feedback via the examination process. 

The work undertaken to prepare this document will form the basis of your proposal seminar presented at 

the end of semester 1. 

Layout: The structure, scope and breadth of the literature review should be decided in consultation with 

the supervisor, who will also edit drafts and give guidance on content, quality and style. Students will need 

to demonstrate an understanding of the literature supporting the project and its significance, identify areas 

where there are gaps or inconsistencies in knowledge, and demonstrate they are able to synthesise and 

interpret the findings of others in their own words. Mastery of written scientific English is a key aspect of 

this unit. Grammar, punctuation, layout and readability will all be taken into account in the marking 

process. 

Students should work with their supervisor to establish the topic and order of the headings and sub- 

headings; structure and flow is very important in a review. A logical hierarchical numbering system should 

be employed, which should be used consistently and adhered to. 

The title of the review should be stated on the first page in bold text (NB: this does not contribute to the 

page count or word count). It does not need to be the same as the title for the research thesis, but should 

accurately and succinctly describe the topic of the review. 

The body of the text must be in Calibri 12 point font, single spacing throughout. A4 page size should be 

used. Figure/table legends should be single space, 11 point font. Page margins should be 20 mm for left and 

right, and 25 mm for top and bottom. 

Following the literature review, the hypothesis, aims and objectives of the project should be stated. The 

research proposal should contain an outline of the experimental design, the primary and secondary 

outcomes of the study (where appropriate), a justification of the numbers of samples/animals/repeats, the 

main methodological / analytical approaches to be used, and a description the planned statistical analyses. 

Finally, a bibliography should be included, listing all the publications and sources of the literature cited in 

the review and research plan. The Vancouver style of citation and bibliographic referencing must be used 

(formatting variation is acceptable). Students must comply with the University’s referencing requirements 

to avoid risk of plagiarism, and are strongly encouraged to use Endnote or a similar referencing software 

package to insert citations and manage/format their bibliography. The UWA library has several helpful 

online referencing resources to help students navigate the demands of referencing: 

https://guides.library.uwa.edu.au/referencinguwa/referencing 

Diagrams and Tables: The use of figures and diagrams is strongly recommended to improve the clarity and 

readability of the review. Each figure, diagram and table should be accompanied with an explanatory 

legend; avoid splitting the figure/diagram and legend across different pages. Figures and diagrams should 

be embedded within the pages of text; they do not need to be on a separate page. 

The inclusion of original figures is strongly encouraged; however, images or figures may be reproduced 

from published sources. They must, however, be appropriately referenced and cited in the bibliography to 

comply with the University’s plagiarism policy. Poor quality, pixelated figures with small illegible text should 

be avoided. 

Word length and formatting: The literature review and research proposal should be no more than 5000 

words (not including title and bibliography); a word count must be included at the end of the document. 

https://guides.library.uwa.edu.au/referencinguwa/styles
https://www.uwa.edu.au/library/-/media/UWA-Library/Documents/Find-resources/ACE/Assignment-Checklist-Avoiding-Plagiarism.pdf
https://guides.library.uwa.edu.au/referencinguwa/referencing
https://www.uwa.edu.au/library/find-resources/ace
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References and figure/table legends are not included in the word limit. If the word count is exceeded, the 

document will be returned to the student for editing. Page numbers should be positioned in the footer at 

the bottom right of each page, commencing with the first page of the literature review and ending with the 

last page of the bibliography. 

Submission and assessment: On or before the due date (which will be posted on LMS), one copy of the 

literature review and research proposal must be submitted in electronic format as a PDF document via 

LMS. The document will be assessed by two examiners against the following criteria: 

(a) How well does the literature review demonstrate an understanding of the central concepts in the 

field of study? 

(b) To what extent does the review summarise the current state of knowledge and identify gaps in that 

knowledge? 

(c) Does the review contain an appropriate number of figures, diagrams and tables and are they of 

high quality? 

(d) Does the review have a well-designed, logical structure and appropriate use of subheadings? 

(e) Does the review comply with the wording and formatting guidelines? 

(f) Does the document demonstrate an appropriate use of grammar and punctuation? Has care been 
demonstrated to avoid spelling mistakes and typographical errors? 

(g) Have the source materials been properly cited and formatted in a bibliography according to the 
style guide? 

(h) Are the hypotheses and aims clearly stated? 

(i) Is the proposed methodology and statistical analysis clear, appropriate and accurate? 

(j) Does the research proposal clearly establish how the hypotheses will be tested and the aims 
accomplished? 

Marks and feedback: Marks will be deducted for late submission – 5% for every day late, unless an 
extension has been granted. Remember, supervisors are busy and need time to read and edit their 
students’ work. Students should not demand a response within 24 hours to meet a deadline! 

Students will receive their marks at the end of semester 1. The marks for the literature review and research 
plan constitute 100% of the marks for this unit, which represents 15% of the entire grade for the course. 

Following completion of the assessment process, students will receive written comments from the 
examiners, including a list of any typographical or stylistic changes recommended before final inclusion as 
part of your final research thesis submitted at the end of the year. Any changes made as a result of 
feedback will not be re-assessed and will not contribute to your final mark. However, the feedback gives 
students a final chance to do minor editing before a permanent thesis is submitted. The examiners may 
also comment on the content of the research plan and suggest changes if they have significant concerns 
regarding the proposed approach, power, methodology or feasibility. 

 
BMED4002 and BMED4005 Research Communication Parts 1 and 2 

The two research communication units contain four assessable items: a research proposal seminar; 

participation in a journal club; attendance at the School Seminar program; and a conference-style poster 

presentation with oral defence. The marks for these two units comprises 25% of the total marks for the 

Honours course. 
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1. Proposal seminar 

Students are required to give an in-depth PowerPoint presentation of the literature pertaining to their field 

of study, an outline of the principal aims of the study and an overview of the approaches used to achieve 

the aims; this will be scheduled in mid-April. Preliminary data may be included if available. Students can 

and should receive guidance from their supervisors with respect to preparing the PPT presentation for this 

seminar and rehearsing the delivery of the seminar. 

The seminar will consist of a 20-minute presentation followed by a 5-10 minute question and answer 

session. The seminar will count towards 50% of the Unit mark and will be assessed via a rubric given to all 

attending academics (with the exception of the supervisor(s)) in the audience against the following criteria: 

(a) Clarity and quality of the overall presentation: oral and visual 33% 

(b) Quality of the scientific content of the seminar 33% 

(c) Ability to answer questions in a clear and logical manner 33% 

Seminar marks will be released to students at the end of semester 1 of their seminar, with feedback where 

available. 

 
 

2. Journal club 

Students must regularly attend and participate in a lab journal club, presenting at least once to the group 

for discussion during the year. The supervisor will provide the Unit Coordinator a confirmation of 

attendance and participation. This activity is not directly assessed, and is a pass/fail component. 

 
 

3. School seminars 

Students are required to attend at least six School Seminars (or equivalent) and fill out a one-page Seminar 

Reflection Sheet, which must be forwarded to the Unit Coordinator within 24 h of the seminar. The Seminar 

Reflection Sheet will be located on LMS. This is a pass/fail component and is not graded. Attendance at an 

alternative, equivalent seminar program is allowable, but must be approved by the Unit Coordinator. 

 
 

4. Poster presentation and oral defence 

At the end of the year, after submission of the thesis, students will prepare and present a ‘conference-style’ 

poster. This provides a concise overview of the entire research project completed by the student during the 

year. Examples of high-scoring posters from previous years will be made available via LMS. Formatting 

guidelines are listed below: 

 
• Dimensions: up to 1 m wide and 1.41 m high (B0 page size) 

• Material: uncoated paper (160 gsm) or fabric; gloss or lamination not necessary 

• Title: located at the top of the poster in lettering of 4 cm or greater 

• Content: Introduction; Methods: Results: Conclusions; References; Acknowledgements 

• Style: the visual style, colours, font and layout are determined by the student. 

• Pointers: Keep the poster simple, with logical flow/layout, and as concise as possible; rely on your 

presentation to expand, add clarity and explanation. Ensure text is large enough to be legible from 

2 m away. Avoid jargon/acronyms. Ensure figures are clearly labelled. Employ consistent 

formatting/colour options. Employ use of boxes and emphasis techniques to make key aspects 

stand out. 



13  

Posters can be printed by Uniprint or commercial suppliers such as Officeworks or Clockwork Print; note, 

printing may take up to 3 days. 

Posters will be presented at a conference-style format, at a time and venue chosen by the discipline 

coordinator approximately 2 weeks after the thesis submission deadline. All students in the discipline will 

have their posters on display in the same session and are encouraged to view others’ posters and actively 

engage with their colleagues to learn more about their project. Students are advised to bring a copy of their 

thesis along in case it needs to be referred to. 

Students will individually present their poster to their examiners, supervisor and discipline coordinator, 

where they will be expected to explain the basic rationale and description of the study, present the 

findings, and discuss the significance and implications of the work. The examiners will then question the 

student on various aspects of the project over 10 minutes. Students may be asked to defend the use of 

specific methodology or approaches, their interpretation of the findings, or an aspect underpinning the 

rationale for the study. 

During the presentation and Q&A session, it is important to speak loudly, fluently and clearly, avoid long 

rambling statements, and demonstrate a solid depth of knowledge and understanding of the topic. 

Students are advised to rehearse their presentations in front of a supportive audience and get feedback. 

The poster and presentation will be marked against the following criteria: 

a) Visual clarity, impact and effectiveness of the poster (50% of poster grade) 

b) Quality of the oral interpretation of the poster (20%) 

c) Student’s ability to answer questions and demonstrate in-depth knowledge of the topic and area of 

research (30%) 

Collectively, the poster presentation is worth 50% of the marks for the two communication units 

BMED4002 and 4005 (which equates to 25% of the marks for the Honours course). 

 

BMED4003 Medical Research Thesis part 1 

This unit encompasses the commencement of research that will contribute to the medical research thesis 
(completed in BMED4006), in particular the initial training, credentialing and induction required. The unit is 
“assessment continuing” and contributes (with BMED4006) to the 60% of marks allocated to the thesis. 

A variety of various modules and credentialing/training activities are undertaken as part of the preparative 
work are required to safely undertake a research project; they are classed as pass/fail, but do not 
contribute to the grade. A copy or screenshot of the badge/certificate of completion must be uploaded into 
LMS as confirmation of completion. 

 
 

Specific training modules 

General lab health & safety training typically involves Building Safety Inductions, reading and certifying the 
lab safety manual and the UWA Biosafety 1 (Biohazards) unit, an online quiz that is completed via LMS (look 
under the Community tab, find Biosafety under “organizations” and enrol under 'UWA-Biosafety- 
Induction'). A range of information on health services can be accessed here: 

http://www.student.uwa.edu.au/experience/health 

Students who are using laboratory animals during their Honours Project must complete the PAWES 
(Program in Animal Welfare, Ethics and Science) course, taught by the UWA Office of Research. Please note 
that this course fills up quickly and students should reserve a space as early as possible. The course is time- 
tabled on the Research UWA website and usually becomes available in January of the year of your Honours: 

http://www.Research.uwa.edu.au/staff/animals/pawes 

http://www.student.uwa.edu.au/experience/health
http://www.research.uwa.edu.au/staff/animals/pawes
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Students undertaking an Honours project that involves the use of radiolabelled drugs or reagents must also 
complete the Unsealed Radioisotope Handling Course run by the Safety and Health Office at UWA. See: 

https://www.safety.uwa.edu.au/induction-and-training/courses/unsealed-radioisotope 

The online Gene Technology Awareness Session is essential for students who work with Genetically 
Modified Organisms (GMOs), and for anyone who works within (or administers) a facility certified by the 
Office of the Gene Technology Regulator (OGTR). Details can be found at: 

https://www.class2go.uwa.edu.au/enroll/3MHEFE 

Students carrying out clinical research involving recruitment of patients may need to do additional training 

(e.g. CPR; Defibrillation; Aggressive Incident Management; Manual Handling; How to obtain Informed 

Consent; etc); supervisors will need to be aware of these requirements and organise the appropriate 

modules for their students. 

 
BMED4004 Research Ethics, Rationale and Design 

1. Basic Chemistry for Lab Researchers module: Students will be required to successfully complete 
this refresher module available via the LMS. Students must obtain a minimum of 80% in the asso- 
ciated quiz to pass this module. 

2. Research Ethics module: Students will watch and actively participate in interactive videos, provid- 
ed via the LMS, at the start of semester. Students will successfully complete the following online 
courses: i) Research Question (Global Health Training Centre), ii) Essential Elements of Ethics 
(Global Health Training Centre) and iii) Good Clinical Practice (Western Australian Health Transla- 
tion Network). Students must obtain a minimum of 80% in quizzes associated with each course to 
obtain a certificate and pass this module. 

3. Project rationale: Students will also be required to prepare and submit a project summary and ra- 
tionale by late March (this allows timely feedback for preparing the literature review and research 
plan). The objective of this task is for the student to clearly and succinctly describe the study ra- 
tionale, objectives and design in lay-friendly language similar to that required for a grant or ethics 
application. The project rationale must be no more than two A4 pages in length (Submission must 
be in English, typewritten using 12 point, Times New Roman Font, 1.5-spacing throughout. Each 
page should consist of a single column of text with the following margins: 15 mm for left and right, 
and 25 mm for top and bottom) including references; figures and tables are not allowed. Feedback 
will be provided by the unit coordinator. Students must obtain at least 50% to pass this module. 

4. Statistics in Medical Research module: An understanding of basic statistical approaches and tech- 
niques is necessary to design a robust study and properly analyze and interpret research data. The 
statistics module will be run as three weekly workshops, using real-world data to teach practical bi- 
omedical statistical analytical principles. Attendance at all workshops is required and completion of 
short assessment pieces are required in order to pass this module. 

Note: where specialised statistical approaches and facilities are required (e.g., genetic analysis, multivariate 

statistics, ‘omic data analysis), these will be taught by your supervisor using the own tools and platforms 

employed within their labs. 

The Statistics in Medical Research module will cover the following: 

• Descriptive statistics: Mean, median, mode; standard deviation and standard error; confidence in- 

tervals; normalcy of distribution; statistical outliers; data visualization, graphing and plotting. 

• Parametric statistics: Probability testing; t-test, ANOVA, ANCOVA, analysis of repeated measures. 

• Nonparametric statistics: Chi-Square, Fisher's exact test, Wilcoxon (paired or unpaired), Kruskal- 

Wallis ANOVA, Survival Analysis, etc. 

https://www.safety.uwa.edu.au/induction-and-training/courses/unsealed-radioisotope
https://www.class2go.uwa.edu.au/enroll/3MHEFE
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• Curve fitting: Correlations, smoothing, linear regression, multiple linear regression, non-linear re- 

gression (e.g., dose-response curves), logistic regressions (where the dependent variable is categor- 

ical), factor analysis, principle component analysis. 

• Power analysis: hypothesis testing, assumptions, effect size, sample size. 

The modules will include training on the use of the free software package Jamovi to conduct statistical 

analyses and presentation of data (https://www.jamovi.org/download.html). 

Students are required to pass each module in order to pass BMED4004. Furthermore, failure in any or all of 

these components will result in failure in the entire Medical Research Honours course. Attendance at all 

workshops is required and completion of short assessment pieces are required in order to pass this 

module. More details on teaching delivery and deadlines for completing each module will be provided by 

the beginning of the first semester. 

 

BMED4006 Biomedical Research Thesis Part 2 

At the completion of the Honours program, students will be required to submit a compact medical research 

thesis, consisting of a written presentation of their research methods, findings and conclusions, for 

marking. The Thesis should include updated versions of the literature review and research proposal, having 

incorporated any typographical and grammatical corrections suggested by the examiners. The original 

bibliography should be included and updated at the end of the thesis, retaining the original references from 

the literature review plus others relating to the Materials & Methods, Results and Discussion. 

The thesis must be submitted as a PDF file for examination. Supervisors can and should provide feedback to 

the student before submission with respect to writing style, content, formatting and referencing. Feedback 

can be provided on the Introduction, Methods and Results, but NOT the discussion, which should entirely 

reflect the student’s own work. The size and content of the thesis is outlined below; students must note the 

structure, layout and word limits and ensure these are followed. Word limits are NOT optional. 

Structure and layout: 

The thesis should be laid out according to the following guidelines: 

1. Title page: stating the title of the thesis, the name and number of the submitting student and the 

name(s) and affiliations of the supervisor(s). 

2. Contribution statement page: A signed statement indicating the contribution of the student to the 

work contained in the thesis submitted as part of the requirement for the Honours degree (a pro 

forma page will be provided). Contributions by others should be specifically stated, quantified if 

necessary. 

3. Acknowledgement page: formal acknowledgement and thanks to those who helped with the project 

or who provided materials, data or other support. 

4. Table of contents: neatly formatted and accurately paginated, listing major and minor headings. 

5. Abstract: A single page summarising the background, rationale, aims, methods, results and 

conclusions of the project. 

6. Literature review and research plan: as previously submitted and assessed for BMED4001 (edited as 

necessary). The original bibliography should be retained and augmented to encompass references 

cited in the remainder sections. Sources should be numbered according to the order in which they 

are cited (Vancouver referencing style). 

7. Materials and Methods: relatively brief description of the methodological and analytical aspects of 

the study, written so that a suitably trained reader will be able to understand the approaches and 

procedures undertaken and replicate them. Reagents, platforms and equipment should be briefly 

defined in text as per a research manuscript. All methods and approaches should be properly 

referenced. 

http://www.jamovi.org/download.html)
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8. Results: A concise listing and description of the data and findings generated by the project; the use of 

properly formatted and labelled diagrams, figures and tables is strongly recommended. Statistical 

significance of findings should be clearly annotated. Discussion and interpretation should be avoided 

in this section. 

9. Discussion: A structured, logical, informed and balanced discussion of the findings and significance of 

the project, noting any strengths, flaws or gaps in the study, and identifying opportunities or 

requirements for further study. Importantly, the Discussion must not be read or edited by the 

supervisor – it should reflect the student’s work alone. 

10. Bibliography: A full, complete and accurate listing of all of the papers and sources of information 

cited in the thesis, numbered according to the order in which they are cited. Students are 

encouraged to use recent, high quality reviews to support general statements and the state of 

knowledge around broad topics, while specific studies of particular relevance (old and/or new) 

should be cited individually. 

11. Appendices: supplementary information, figures or data generated during the research, supplied for 

information but not formally assessed. 

 
Word limits: 

It is intended that the Honours research thesis should be a compact, readable document that provides a 

vehicle for students to adequately present their research work in a concise, lucid and easily examinable 

format. Word limits are in place to prevent the thesis becoming too large and unwieldy, and to reflect the 

reality of research practice where size constraints are commonplace when publishing or reporting research. 

The word limits for the various sections of the thesis are as follows: 
 

Section Word limit 

Title 25 words 

Abstract 500 words 

Acknowledgments No limit 

Table of Contents No limit 

List of Figures/List of Tables/Abbreviations No limit 

Literature review and project proposal 5000 words 

Materials & Methods* *3000 words 

combined Results 

Discussion 2500 words 

Bibliography No limit 

Appendices** No limit 

*Combining the Materials & Methods and Results in a single word limit is intended to 

allow projects that have a major method development/optimisation component (with 

few results) to be properly and adequately presented without being penalised. 

** Appendices will not be formally assessed by the examiners (no word limit). 

NOTE: figure and table legends will not be included in the word limit. 

Printing and formatting: 

The Thesis should be formatted in Word, in colour, and saved as a PDF file for submission and printing if 

desired. File size should be less than 10 MB if possible. The page size should be A4 with margins of 2 cm 
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(width) and 2.5 cm (height). All pages from the Introduction onward should be numbered, with the page 

number located on the bottom right of the footer. The header should be left blank. 

Electronic submission (as a PDF file) is required for the Honours thesis submission; these will be emailed to 

the examiners. Hard copies can be printed at the student’s expense if needed. 

Submission 

Thesis is to be submitted electronically for examination via LMS. 
 

 

Assessment grade guidelines 
 

 
The marking bands for assessment are as follows: 

 

 
Class When apportioning marks please take into account the grades used by UWA 

 
First class 

90% - 100% H1: HD+ 

80% - 89% H1: HD- 

Outstanding ability in research and communication. 

 
 

2A Honours 

75% - 79% H2A: D+ 

70% - 74% H2A: D- 

Very competent. Candidate still very worthy of consideration for a postgraduate re- 

search award. 

 

2B Honours 
60% - 69%    H2B: CR 

Competent but some inadequacies in content, scope understanding and/or presenta- 

tion such that the person would be unlikely to make a good independent research 

worker. 

 

Third class 
honours 

50% - 59% H3: Pass 

Evidence of effort but inadequacies in research competence, understanding and/or 

presentation. 

 

Fail 
Fail: N+ Less than 50 % 

Unsatisfactory. Very serious inadequacies in all or most areas. 

 

 

Similar general expectations to these will apply to the other items of assessment, that is, the Literature 

Review & Research Plan, the Preliminary Seminar, and the Poster Presentation & Interview. 

 
ALL UNITS MUST BE PASSED TO PASS HONOURS. 

 
LATE PENALTIES: All late submissions will incur a 5% mark penalty per day. 
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Responsibilities of the Honours Student 

One of the exciting challenges of the Honours year is that you will encounter many challenges and learning 

curves. The inevitable downside of this is that each task will take longer than anticipated, so it is important 

to be highly organised. As an Honours students you should: 

• Ensure you are aware of all the important dates and deadlines, as penalties for late submissions do 

apply. 

• Ensure you manage your time carefully so that the requirements of the Honours course are completed 

within the stipulated time limits. Although it is understood that many students need to take on part- 

time work for financial reasons, ensure that this is kept to a reasonable level (e.g. less than 8 hours per 

week). 

• Obtain a Medical Certificate to receive a special consideration if you are ill during the year. 

• Ensure you are aware of Unit requirements, particularly with respect to security and the safe and 

responsible usage of facilities such as the Internet and core equipment. If in doubt, consult your 

Supervisor, the Honours coordinators or the Senior Technical Officer (Sarah Power). 

• Document all your experimental work in a laboratory book and show it to the Supervisor on a regular 

basis. It is a requirement that the laboratory notebook is accurately completed and remains the 

property of the Supervisor for up to five years post-Honours. Make sure that you protect electronic 

data by backing it up regularly (where your supervisor can get access) and having copies saved on 

several different sites. Don’t store data where it can be lost or stolen. 

• Be aware of the Guidelines on Research Ethics and Research Conduct, as outlined in 

http://www.Research.uwa.edu.au/policies3/guidelines_on_Research_ethics_and_Research_conduct 

• Arrange regular meetings with your Supervisor to discuss all aspects of your work. 

• Be open to suggestions and advice from your Supervisor, particularly during the early stages; as the 

year progresses you should grow in confidence and show signs of independence and initiative. 

• Ensure that any conflicts that might develop with Supervisors or others are brought to the attention of 

the Honours Coordinators so that problems can be resolved quickly and amicably. 

• Uphold the academic standards and good reputation of the School of Biomedical Sciences. 
 

 

Responsibilities of the Honours Supervisor 
 

The Supervisor is responsible for all matters directly related to the Research project. Specifically, the 
Supervisor should: 

• Provide academic guidance with respect to the overall direction, day-to-day running of the research 
project, and editing and feedback on written and oral tasks. 

• Meet frequently with the student, and establish open and good communication 

• Ensure the appropriate level of support and training is provided to the student, including resourcing and 
regulatory approvals 

• Be a good listener, and offer encouragement for good ideas and well-developed thoughts, with 
constructive criticism where appropriate. 

• Keep the student informed about relevant regulations and administrative processes in the Unit, School 
and University 

• Guide, advise, help, constructively criticise, but not push – it is the student’s responsibility to be 
motivated to succeed and to assume ownership of the research project. 

http://www.research.uwa.edu.au/policies3/guidelines_on_research_ethics_and_research_conduct
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• Make arrangements for continuing supervision during periods of absence. 

• Provide advice and guidance on the preparation of the: 

Research proposal seminar, 

Literature Review & Research Plan, 

Research thesis, and 

Poster presentation & defence 

• Provide relevant feedback to the Honours Coordinator and Examiners by completing the ‘Supervisor’s 
Assessment’ form (Appendix B). 

• Participate as an observer during the poster presentation and defence. 

• Attend an Examiners Meeting at end of year, if required, to enable major differences in thesis marking 
between examiners to be resolved. 

 
 

Responsibilities of the Honours Examiner 
 

Each student will have two examiners with expertise in the area of the project. The Examiners take part in 

multiple aspects of assessment of students. Specifically, the Examiners should: 

• Attend and assess the research proposal seminar (late April) 

• Read and assess the literature review & research plan and provide feedback on the work. 

• Read and mark the research thesis (late October) 

• Attend and participate in the Poster Presentation & defence (late October/early November) 

• Contribute to achieving a fair and equitable grade for the student through discussions and 

negotiation with the Course Coordinator(s) via email, phone or online communication (early 

November) 
 

 

Responsibilities of the Honours Coordinator 
 

The Honours coordinator is responsible for organising and overseeing the entire Honours course. 
Specifically, the Honours Coordinator will: 

• Call for Honours projects (July) and prepare the Honours booklet (September). 

• Coordinate conditional enrolment of Honours students (from September onwards). 

• Ensure all students are correctly enrolled and installed in the supervisors’ labs (January/February). 

• Organise Honours Orientation program and safety/training modules (for late-February). 

• Organise welcome function for Honours students (late-February) and introduce them to the 
structure, assessment expectations and timelines of the course. 

• Assign examiners to each student (late February). 

• Organise Project proposal seminars (early May) 

• Collect Literature Review/Research Plan from Students and distribute to examiners (late May); 
provide feedback to students from the examiners. 

• Informally check on students’ progress (May to August). 

• Distribute the Research Thesis to examiners, together with marking guidelines (mid-October) and 
coordinate with examiners regarding the final grade. 
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• Organise and run the conference Poster Presentation sessions (late October) and collate the 
examination marks. 

• Present the final marks and grades to the Board of Examiners for approval and submission. 
 
 

Plagiarism 
 

Plagiarism is defined as appropriating someone else's words or ideas without acknowledgment. New ideas 

and findings are crucial to the advancement of knowledge and are typically published in international 

journals under particular authors' names. It is extremely important that this credit be properly assigned for 

personal, financial and historical reasons. As scholars, we have to rigorously acknowledge previous 

contributions if we are to expect that in turn, we will be acknowledged in the future. 

Copying material from a published source without properly citing the source, or copying from another 

Honours student or other thesis constitutes plagiarism. The University has strict rules about academic 

integrity, and views plagiarism within a thesis as major misconduct. 

If you are in doubt as to what constitutes plagiarism, make sure you consult your Supervisor or Honours 

Coordinator, and/or consult the University policy on Academic Misconduct: 

https://www.uwa.edu.au/students/-/media/Project/UWA/UWA/Students/Docs/UWA-Academic-Conduct- 

Policy.pdf 

https://www.uwa.edu.au/students/getting-started/student-conduct
https://www.uwa.edu.au/students/getting-started/student-conduct
https://www.uwa.edu.au/students/-/media/Project/UWA/UWA/Students/Docs/UWA-Academic-Conduct-Policy.pdf
https://www.uwa.edu.au/students/-/media/Project/UWA/UWA/Students/Docs/UWA-Academic-Conduct-Policy.pdf
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Appendix A: Marking Guides 
 

Literature Review and Research Plan Assessment Sheet 

Page 1 of 2, please see below 
Examiners: please complete the assessment sheet (page 2) and email it back to the Honours Coordinator 
within 2 weeks of receipt. 

Some criteria to aid in your assessment have been listed below: 

The review: 

• Provides a review of the relevant literature to support their hypothesis and does not include irrele- 
vant Literature? 

• Demonstrates critical thinking. 

• Follows a logical flow and progression? 

• Identifies gaps in knowledge leading into research question. 

• Contains high quality and appropriately labelled diagrams and tables. 

• Discusses the potential significance and impact of the project? 

The proposal: 

• Describes a well-designed program of research. 

• Includes an overall hypothesis that is subdivided into well-defined objectives or specific aims? 

• Provides an overview of the proposed experiments that are linked to the proposed aims? This 
should include experimental materials and methods, data management, analysis and statistics, 
ethics and recruitment of participants as required. 

• Demonstrates that the student understands their project. 

 
Grammar and formatting: 

• Is there use of clear and concise scientific English with accurate spelling, punctuation & grammar? 

• Is the document formatted correctly (page size, numbering etc) with appropriate use of the correct 
font (12 point Calibri) and headings? 

• Are all figures/tables labelled and referred to in text? 

 
 

Referencing: 

• Are all scientific/factual statements and descriptions correctly referenced? 

• Is the formatting of in-text citations uniform? 

• Does the bibliography include an appropriate mix of reviews, original research, and recent plus 
older publications? 

• Is the bibliography content and format consistent and accurate? 
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Student Name:   Assessor Name  

 
 

Assessment Criteria 
 

Mark 

Literature review (50 marks) 
a) Does it provide a review of the relevant literature to support their hypothesis and does 

not include irrelevant Literature? 

b) Demonstrate critical thinking? 

c) Follow a logical progression? 

d) Identify gaps in knowledge leading into research question. 

e) Appropriate use, quality and labelling of diagrams and tables. 

f) Include an overall hypothesis that is subdivided into well-defined objectives or specific 

aims? 

g) Discuss the potential significance of the project? 

 

Research proposal (35 marks): 

a) Provide a well-designed program of research? 

b) Provide an overview of the proposed experiments that are linked to the proposed aims? 

This should include experimental materials and methods, data management, analysis and 

statistics, ethics and recruitment of participants as required. 

c) Demonstrate that the student understands their project? 

 

Grammar, formatting and referencing (15 marks): 
a) Is it clear and concise scientific English? 

b) Is the document formatted appropriately and the spelling, punctuation & grammar 

correct? 

c) Is the document 12pt font text – Calibri, Arial or Times New Roman? 

d) Is the page size A4 with margins of 2 cm (width) and 2.5 cm (height) used consistently 

throughout the text? 

e) Are subheadings, page numbers, headers/footers consistent? 

f) Are all figures/tables labelled and referred to in text? 

g) Is the document fully and accurately referenced: 

• Statements correctly referenced. 

• Formatting of in-text citations is uniform. 

• Inclusion of reviews, original research, and recent plus older publications in the 

bibliography. 

• Consistency and accuracy of the bibliography content and format. 

 

 
 

 

Assessor Signature  Date  
 

Scales: H1-D+ (90 – 100%); H1-D- (80 – 89%); H2A-D+ (75 – 79%) H2A-D- (70 – 74%); H2B (60 – 
69%); H3 (50 – 59%); F (<50%) 
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Thesis Assessment Sheet 
Page 1 of 2, please see below 

 
 

Thesis Assessment Criteria 
 

Mark 

Abstract, Introduction, Aims and hypothesis (5 marks) 
a) Did the Abstract summarise succinctly and accurately the aims and outcomes of the 

study, and could it be understood without reading the rest of the Thesis? 
b) Did the Introduction provide appropriate scientific background, as well as identify 

limitations of the literature and areas of controversy? 
c) Did the Introduction include the key articles within the scientific literature? Were the 

Aims and Hypotheses clear and valid? 
d) Did the student adequately address the examiners feedback? 

 

Materials and Methods (15 marks) 
a) Were the Materials and Methods clearly described and fully referenced? 
b) Were the Methods used appropriate and valid for the stated aims? 

 

Results (30 marks): 
a) Does the Results section represent an adequate body of work? 
b) Are the results presented clearly and accurately? 
c) Were appropriate choices of experimental conditions, such as doses, concentrations, 

time-points, etc. used? Were sufficient controls and replicates performed? 
d) Were appropriate numbers of observations performed? 
e) Was there sound and appropriate use of statistical analyses and tests? 
f) Was the presentation of results (Figures, Tables, etc.) clear and logical? 

 

Discussion (30 marks): NB Please take into account that the discussion is written by the 
student with NO input from the supervisor. 
a) Is the Discussion relevant to the Introduction, Methods and Results? 
b) Is it logical in presentation and content? 
c) Is there evidence of critical and creative analysis? 
d) Does it place the findings in the context of past studies? 
e) Are there suggestions for future studies? Is there evidence of over-interpretation of 

data? 
f) What is frequency and extent of bias in interpreting the data? 
g) Have unexpected or inconsistent results been fairly and skilfully discussed? 

 

References (10 marks): 
a) Is the in-text citation style appropriate and consistent? 
b) Is the reference list free from careless errors? 
c) Is the content of the Thesis supported with appropriate in-text primary research cita- 

tions, or is there over-reliance on reviews? 

 

Style and Presentation (10 marks): 
a) Is the Thesis well-organised (e.g. appropriate use of subheadings), succinct and clear? 
b) Is it of an appropriate length? 
c) Does the Thesis demonstrate an appropriate use of grammar? 
d) Has care been demonstrated to avoid spelling mistakes and typographical errors? Has 

the nominated journal style been followed consistently 

 

 

Assessor Signature  Date  

Scales: H1-D+ (90 – 100%); H1-D- (80 – 89%); H2A-D+ (75 – 79%) H2A-D- (70 – 74%); H2B (60 – 69%); H3 (50 

– 59%); F (<50%) 
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Student Name:   Assessor Name  
 
 
 

 
Thesis Assessment Criteria 

 
Comments 

Abstract, Introduction, Aims and hypothesis (5 marks)  

Materials and Methods (15 marks)  

Results (30 marks):  

Discussion (30 marks): NB Please take into account that 

the discussion is written by the student with NO input 

from the supervisor. 

 

References (10 marks):  

Style and Presentation (10 marks):  

 
 

Comments: 
 
 
 
 
 
 
 
 

Assessor Signature  Date  
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School of Biomedical Sciences 

Honours in Medical Research 
 
 

Seminar Reflection Worksheet 
 

 

Student name and date: 

Seminar presenter (name): 

Seminar title or topic: 

Background and rationale: 

 
 
 
 

Design & methodology: 
 
 
 
 
 
 

Findings and take-home message: 
 
 
 
 
 
 

Presentation lessons: 
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Enrolment in Honours in Medical Research for 2023 

DECIDING ON AN HONOURS PROJECT 

A list of Honours projects for 2023 is provided in the final section of this Booklet (Note: this is not an 
exhaustive list). Once you have identified a project/area of interest you should promptly contact the project 
Supervisor(s) to discuss the project. If you and a Supervisor agree to you undertaking a particular project 
you should then you can formally apply for entry to the Honours program. 

All students must identify a project and supervisor before attempting to enrol. 

Note: supervisors often have other projects that may not be listed in this booklet; if you are interested in 
undertaking an Honours project with a specific supervisor, arrange to meet with them and discuss options. 

Identify the appropriate Entry Requirements 

Students with a Biomedical Sciences or Biomedical Major: 

If you have completed a Biomedical Science Major with an average of 65% or better in third year Units 

contributing to the major, you are eligible to apply directly online: 

https://handbooks.uwa.edu.au/undergraduate/honoursdetails?code=HON-BIOMS 

Students without a Biomedical Sciences or Biomedical Major: 

The key requirement is that both UWA- and non-UWA applicants can demonstrate the equivalent of a 65% 

average in third year major units in disciplines that are relevant to their proposed project. Supporting 

documentation uploaded must include a brief research proposal with confirmation from the relevant 

supervisor, School or Research Institute that general facilities are available to support the project. 

 

Submit an application 

Step 1: Register your agreed project with the UWA Biomedical Sciences office. 

Once you have met with your prospective supervisor, the project has been confirmed, and the necessary 

induction programmes have been advised, please complete the yellow ‘Application for Medical Research 

Honours form’ included in this Handbook. This Form must be submitted to the Administrative Office, School 

of Biomedical Sciences, UWA, prior to enrolling so that the School knows that a project and Supervisor have 

been assigned to you, when making a decision regarding approval of your on-line application. 

Step 2: Apply to the Honours Programme. 

Visit the UWA Honours page for links to the UWA application portals 

http://www.studyat.uwa.edu.au/courses-and-careers/honours#aust 

Use the following codes when applying: 

BMED (Honours), Course Code: BH006, Major/Program Code: HON-BIOMS, 

Step 3: Enrol in the appropriate units. 

You will need to enrol in the Bachelor of Biomedical Science (Honours) six units shown below: BMED4001, 

BMED4002, BMED4003, BMED4004, BMED4005, BMED4006. 

 
Please refer to Student Central for advice on enrolment dates and fees. 

https://handbooks.uwa.edu.au/undergraduate/honoursdetails?code=HON-BIOMS
http://www.studyat.uwa.edu.au/courses-and-careers/honours
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To be filled in by SUPERVISOR: 
Names of two suitably qualified examiners who have agreed to examine the student: 

Name: 

Position & Institution: 

Email address: Contact number: 

Name: 

Position & Institution: 

Email address: Contact number: 

Honours Induction Checklist – Supervisors, please indicate whether the above student will need to take any 
of the following induction programmes or ethics approvals: 

□ PAWES (Program in Animal Welfare, Ethics and Science) 

□ Gene Technology 

□ Radioisotope handling course 
Other programmes required: 

□ 
□ 

Ethics Requirements: 

Non-human animal Research ethics approval - required ☐ already approved ☐ 

Human Research ethics approval - required ☐ already approved ☐ 

 

 
 

I agree to supervise this student in honours for 2023. 
 

Supervisor’s signature: Date: 

To be filled in by STUDENT: 

Name: 

Primary Supervisor: 

E-mail address: 

Mailing address: 

Biomedical Sciences Supervisor (if different from above): 

E-mail address: 

Mailing address: 

Project Title: 

Student No: 

Contact Number: 
 
 
 

Contact Number: 

Honours Booklet Page No: (if applicable) 
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Primary Supervisor(s) Project Title Page 

Dr. Ritika Kar Bahal Discovering bacterial-bacterial interactions from nasopharyngeal 

microbiome profiles 

31 

Dr. Ritika Kar Bahal Establishing an in vitro respiratory epithelial cell model for studying early 
life nasopharyngeal bacterial colonization 

33 

Dr. Ritika Kar Bahal Identification of human milk bacterial species with inhibitory potential 
against mastitis associated pathogens 

36 

Dr. Svetlana Baltic Personalised Medicine 38 

Dr. Lucy Barrett Investigating the impact of acute burn injury on regulatory T cells in the 

blood 

39 

Dr. Nicola Bondonno, Dr. 
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The nasopharynx (NP) is a niche for microbes causing respiratory 

tract infections (RTI) in children. We and other researchers have 

described the composition of the early-life nasopharyngeal 

microbiome and that distinct microbiota maturation patterns appear to 

be associated with later respiratory health [1-4]. 

Microbial communities are stabilized by interactions, including 

competition for nutrients or production of antimicrobial compounds 

such as bacteriocins. For example, S. aureus, a potential pathogen, 

exhibits commensal behaviour and reduced virulence gene 

expression when co-colonizing with Corynebacterium striatum [5]. 

Understanding the nature and basis of such microbial interactions will 

help us identify strategies to promote a healthy airway microbiota. 

Since the nasopharyngeal microbiota is a low diversity community, it 

is ideal for studying interactions and developing models for 

associations observed in vivo. 

We have recently carried out a longitudinal birth cohort embedded 

within a South African birth cohort of 1000 infants, the Drakenstein 

Child Health Study (DCHS) [6,7]. The changes in infant 

nasopharyngeal microbiome in participants of this study have been 

studied by 16S rRNA gene sequencing and whole genome 

sequencing. Data analysis has highlighted high abundance of 

bacterial species that are largely understudied. In addition, in silico 

co-occurrence network analysis has identified several key microbial 

31 

mailto:ritika.karbahal@uwa.edu.au
mailto:mark.nicol@uwa.edu.au


 

 

 interactions. Different bacterial species of interest have already been 

isolated from the nasopharyngeal swab samples using high- 

throughput culturomics approach. 

This project will focus on using in vitro assays for studying 

interactions between different bacterial species of interest including 

but not limited to understudied bacterial species identified by whole 

genome sequencing. Commensal bacteria of the nasopharynx will be 

tested for their inhibitory or growth promoting effect on known 

pathogens that cause respiratory tract infections in pairwise as well 

as three-way interaction assays. Potential bacterial interactions 

identified in this study can be explored further for determining their 

mechanism of action. Studying bacterial interaction will improve our 

understanding of the role of different bacteria in determining the 

composition and maturation pattern of the early-life nasopharyngeal 

microbiome and susceptibility to RTIs. 

Aims: 

•  Set up liquid media and solid media based in vitro assays to 

study interactions between bacterial species of interest 

isolated from the nasopharyngeal samples. 

• Determine the nature of interaction: contact-independent or 

contact-dependent. 

• Explore the mechanism of interaction. 

Techniques: 

Bacterial culture and aseptic techniques, MALDI-ToF mass 

spectrometry, agar disk-diffusion assay, liquid media co-culture 

assays, conditioned media assays, novel contact-independent plate 

assay, use of graphical and statistical softwares 

Reference(s): (2 or 3 is sufficient) 

1. Biesbroek, G., et al., Early respiratory microbiota composition 

determines bacterial succession patterns and respiratory health in 

children. Am J Respir Crit Care Med, 2014. 190(11): p. 1283-92. 

2. Bosch, A., et al., Maturation of the Infant Respiratory Microbiota, 

Environmental Drivers, and Health Consequences. A Prospective 

Cohort Study. Am J Respir Crit Care Med, 2017. 196(12): p. 1582-1590. 

3. Kwambana-Adams, B., et al., Rapid replacement by non-vaccine 

pneumococcal serotypes may mitigate the impact of the 

pneumococcal conjugate vaccine on nasopharyngeal bacterial 

ecology. Scientific Reports, 2017. 7. 

4. Teo, S.M., et al., Airway Microbiota Dynamics Uncover a Critical 

Window for Interplay of Pathogenic Bacteria and Allergy in Childhood 

Respiratory Disease. Cell Host Microbe, 2018. 24(3): p. 341-352 e5. 

5. Ramsey, M.M., et al., Staphylococcus aureus Shifts toward 

Commensalism in Response to Corynebacterium Species. Front 

Microbiol, 2016. 7: p. 1230. 

6. Zar, Heather J., Whitney Barnett, Attie Stadler, Sugnet Gardner- 

Lubbe, Landon Myer, and Mark P. Nicol. "Aetiology of childhood 

pneumonia in a well vaccinated South African birth cohort: a nested 

case-control study of the Drakenstein Child Health Study." The 

Lancet Respiratory Medicine 4, no. 6 (2016): 463-472. 

7. Claassen-Weizt, S., The characterization of infant nasopharyngeal 

bacterial communities in a South African birth cohort using ribosomal 

RNA amplicon sequencing, in Faculty of Health Science. 2021, 

University of Cape Town. 
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Globally, respiratory tract infections remain a leading cause of 

morbidity and mortality in children under the age of 5 years [1]. 

Nasopharyngeal (NP) bacterial communities are thought to play an 

important role in susceptibility to respiratory tract infections (RTI). 

Existing literature and our study of the nasopharyngeal microbiome in 

healthy South African children have shown that Firmicutes, mainly 

Staphylococcus, dominate this niche during the first week of life [2-4]. 

The microbiota then transitions to Corynebacterium and 

Dolosigranulum-dominated profiles before proteobacteria, mainly 

Moraxella and Haemophilus, emerge and become predominant 

around four to six months of life. 

Children experiencing high number of RTIs during first year of age 

have been shown to exhibit an accelerated nasopharyngeal 

microbiota maturation with premature predominance of Moraxella 

very early in life and less-prolonged carriage of Corynebacterium and 

Dolosigranulum [5]. Thus, bacterial colonization pattern and 

microbiota stability in early life appears to have significant influence 

on future respiratory health. Environmental factors have a minor role 

in determining colonization patterns. 
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The ecological factors that govern the assembly, timing and stability 

of the nasopharyngeal bacterial communities remain unknown. In 

addition, we do not know why aberrant maturation of NP microbiota 

can influence susceptibility to RTI over time. One major obstacle to 

this knowledge is the lack of an appropriate in vitro model that can be 

used to study the interactions of a human nasopharyngeal bacterial 

community with local host cell responses. 

Hypothesis and Aims: 

We postulate that the order in which commensal bacteria sequentially 

colonize the NP (succession) is a key determinant of a ‘healthy’ vs. 

dysbiotic early life microbiota, and that the innate immune response 

of the nasal epithelium varies in response to different microbial 

communities. 

To address this hypothesis, we need to establish a long-term infection 

model of bacterial colonization of airway epithelial cells. We propose 

using in vitro models generated from primary airway epithelial cells 

derived from healthy young children (pAECs) [6]. We will assess 

epithelial viability, inflammation and pathogen load over extended 7- 

day challenge with Staphylococcus, Corynebacterium, Moraxella, 

Haemophilus, Streptococcus and Dolosigranulum (tested 

individually), using strains isolated from our birth cohort study. This 

will inform the capacity of the model to study long-term interactions 

between the different genera, specifically sequential infections of 

pAEC with Staphylococcus, Corynebacterium, Dolosigranulum, 

Haemophilus and Moraxella. 

The results of these experiments will be analysed to address the 

following questions: 

Can we establish long-term colonization (7+ days) with bacterial 

strains on laboratory cultures of primary upper airway tissue? 

How does the bacterial load change over the course of infection? 

How does infection affect epithelial cell viability and inflammation? 

Techniques: 

Bacterial culture and aseptic techniques, primary cell culture of 

paediatric human nasal cells, differentiation of cell culture and 

characterisation of by histology, microbiological culture, primary cell 

infection assays, quantitative PCR (qPCR), enzymatic assay, 

microscopy, flow cytometry. 

 
Reference(s): 

1.Zar, H.J., et al., Aetiology of childhood pneumonia in a well 

vaccinated South African birth cohort: a nested case-control study of 

the Drakenstein Child Health Study. Lancet Respir Med, 2016. 4(6): 

p. 463-72. 

2. Biesbroek, G., et al., Early respiratory microbiota composition 

determines bacterial succession patterns and respiratory health in 

children. Am J Respir Crit Care Med, 2014. 190(11): p. 1283-92. 

3. Teo, S.M., et al., Airway Microbiota Dynamics Uncover a Critical 

Window for Interplay of Pathogenic Bacteria and Allergy in Childhood 

Respiratory Disease. Cell Host Microbe, 2018. 24(3): p. 341-352 e5. 

4. Claassen-Weizt, S., The characterization of infant nasopharyngeal 

bacterial communities in a South African birth cohort using ribosomal 

RNA amplicon sequencing, in Faculty of Health Science. 2021, 

University of Cape Town. 

5. de Steenhuijsen Piters, W.A.A., J. Binkowska, and D. Bogaert, 

34 



 

 

 Early Life Microbiota and Respiratory Tract Infections. Cell Host 

Microbe, 2020. 28(2): p. 223-232. 

6.Laucirica, D.R., et al., Pseudomonas aeruginosa modulates 

neutrophil granule exocytosis in an in vitro model of airway infection. 

Immunol Cell Biol, 2023. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

35 



 

 

School of Biomedical Sciences 

Honours in Medical Research 2023 

Research Project Proposal 

 

Primary supervisor (name): Dr. Ritika Kar Bahal 

Contact details (phone; email; 

location) 

Ph: 0421405655 

Email: ritika.karbahal@uwa.edu.au 

The Marshall Centre of Infectious Diseases, School of Biomedical 

Sciences, QEII L Block, Room 2.11 

Other supervisor/s if any 

(name): 

Grace Mcloughlin 

Contact details (phone; email; 

location) 

Email: grace.mcloughlin@research.uwa.edu.au 

The Marshall Centre of Infectious Diseases, School of Biomedical 

Sciences, QEII L Block, Room 2.11 

SBMS Coordinating 

supervisor (for non-SBMS 

supervisors) 

Prof. Mark Nicol 

Contact details (phone; email; 

location) 

Ph: 0410 584 165 

Email: mark.nicol@uwa.edu.au 

The Marshall Centre of Infectious Diseases, School of Biomedical 

Sciences, QEII L Block, Room 2.12 

Project title: Identification of human milk bacterial species with inhibitory 

potential against mastitis associated pathogens. 

Project location: Clinical Microbiology Research Laboratory, QEII L block, Level 2 

Project Description: 

Aims; Design; Techniques; 

Outcomes; References 

(optional): 

Mastitis is an inflammatory breast condition that affects up to 33% of 

breastfeeding women worldwide. This distressing condition is one of 

the primary reasons for early, undesired weaning which negatively 

impacts the infant’s health [1]. Despite the prevalence of mastitis, 

there is still much that we do not know about this condition, including 

its aetiology and pathogenesis, and thus treatment options are 

considerably limited. One hypothesis is that pathobionts in the milk 

have a role in the development of mastitis. Dysbiosis (the imbalance 

of the normal bacterial composition) in human milk has been 

associated with mastitis, with pathobionts, such as Staphylococcus 

aureus, more frequently isolated from the milk of women suffering 

from mastitis. Recent literature on the human milk microbiome, has 

also shown that certain species of Corynebacterium and 

Acinetobacter have been associated to health while 

Propionibacterium acnes and Staphylococcus hominis have been 

found to be more abundant in milk after resolution of mastitis 

associated symptoms [2]. 

The current standard treatment for mastitis is antibiotics, however 

with rising antibiotic-resistance in bacterial isolates from milk, there is 

a need to identify alternative therapeutic options such as 

bacteriotherapy or novel bacteriocins (antimicrobial peptides). 

Bacteriotherapy or bacterial interference is where commensal 

bacteria are used to counteract pathogens to prevent infections. 
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 Studies from nasal and skin microbiome suggest that microbial 

species-specific interactions can affect colonization by the 

opportunistic pathogen [3]. Our hypothesis is that the presence of 

protective bacterial species in human milk can prevent dysbiosis. 

Commensal bacteria compete for nutrients and binding sites and kill 

pathogens by producing metabolites or bacteriocins. This study will 

focus on identifying human milk bacterial species which could 

potentially contribute to health conditions by counteracting mastitis 

associated pathogens. Large number of bacterial strains have been 

isolated from healthy as well as mastitis milk samples. In this project 

a number of commensal bacterial species will be tested in co-culture- 

based competition assays as well as agar overlay assays for 

identification of bacteria with inhibitory potential against mastitis 

causing pathogens isolated from mastitis milk samples. 

Aims: 

Design a panel of commensal milk bacteria to challenge against 

mastitis-associated bacteria based on current literature 

Identify bacterial species isolated from milk samples by MALDI-ToF 

mass spectrometry. 

Design and optimise agar overlay assays for high-throughput 

screening of bacteria with inhibitory potential against mastitis 

associated pathogens. 

Design and optimise liquid media based in vitro assays to study 

interactions between bacterial species of interest. 

Determine the nature of interaction: contact-independent or contact- 

dependent. 

 

Techniques: 

Bacterial culture and aseptic techniques, MALDI-ToF mass 

spectrometry, agar disk-diffusion assay, liquid media co-culture 

assays, conditioned media assays. 

Reference(s): 

1. Contreras, G.A. and J.M. Rodriguez, Mastitis: comparative 

etiology and epidemiology. J Mammary Gland Biol Neoplasia, 

2011. 16(4): p. 339-56. 

2. Boix-Amoros, A., et al., Human milk microbiota in sub-acute 

lactational mastitis induces inflammation and undergoes changes 

in composition, diversity and load. Sci Rep, 2020. 10(1): p. 18521. 

 
3. Ramsey, M.M., et al., Staphylococcus aureus Shifts toward 

Commensalism in Response to Corynebacterium Species. Front 

Microbiol, 2016. 7: p. 1230. 
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Gene S (gene-s.com.au) is a Perth-based biotechnology company 

that is at the forefront of precision medicine using innovative 

pharmacogenomics technology. Gene S designs, develops, validates 

and commercialises Medical Devices for use in Personalised 

Medicine that will assist medical doctors in prescribing and dosing 

appropriate therapies based on a patient’s genetic profile. The 

Medical Devices consist of proprietary genetic assays and innovative 

software enabling the analysis and reporting on the right drug, at the 

right dose based on the genetic makeup of the patient. 

We are looking for a motivated student who wants to be part of our 

exciting and dynamic R&D team. 
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Project title: Investigating the impact of acute burn injury on regulatory T 

cells in the blood 
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Project Description: 
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Outcomes; References 
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As part of our research at the Burn Injury Research Unit, we have 

been investigating the link between burn injury and immune 

dysfunction. 

Burn injury has been linked to increased risk of cancer, diabetes, 

cardiovascular disease and mental health conditions, amongst others. 

Concerningly, our population studies demonstrate this risk exists 

even for patients with non-severe burns (classified as less than 20% 

of the total body surface area), which make up the majority of the 

burns in WA. We hypothesise this increased risk of secondary 

disease is a result of dysfunctional immunity post-burn in some 

patients. 

Using blood samples from our paediatric biobank, we profiled immune 

cells and cytokines in blood samples taken at the time of surgery for a 

non-severe burn injury. We found correlations between clinical 

outcomes such as length of stay in hospital with the quantity and 

activation status of specific immune cell subsets in the blood during 

the acute phase of burn healing. These immune profiles could 

potentially be used to identify patients at-risk of developing 

complications post-burn. 

As well as developing screening tools to identify patients who may 

have immune dysfunction as a result of their burn, immune cell 

profiling has the potential to identify the underlying cause of this 

immune dysfunction. 

Our preliminary studies have identified changes in CD4+ T cell, in 

particular CD4+ T regulatory cells (Tregs), that are correlated with 

poor clinical outcomes in children with burn injuries. This project will 

investigate this correlation in more detail and aims to determine 
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 whether Tregs are playing an active or passive role in immune 

dysfunction post-burn injury. 

This project will involve profiling of Tregs in the blood via flow 

cytometry to look at activation and differentiation markers on the cells 

as well as the expression of intracellular cytokines. In addition, 

functional assays will be developed to interrogate Treg differentiation 

and response to various stimuli in in vitro assays in cell culture. 

Finally, the assays developed in this project will be used to look at the 

number and function of Tregs in blood samples from paediatric burn 

patients, in order to gain a deeper understanding of the role of Tregs 

in immune dysfunction and healing after a burn. 

This project will contribute to our understanding of dysfunctional 

immunity post-burn and will hopefully allow us to develop a screening 

strategy to identify at-risk patients during the early stage of burn 

healing. Additionally, determining the role of Tregs in this dysfunction 

represents a crucial step towards understanding the underlying 

cause. Through understanding the cause of immune dysfunction after 

a burn we will hope to be able to develop burn-specific treatments to 

restore immunity post-burn and reduce the burden of these injuries on 

patients and the health system. 
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Found in foods and beverages such as tea, cocoa, wine, nuts and 

berries, polyphenols are a major class of phytochemicals in the 

human diet. There is an accumulating body of literature reporting 

higher habitual dietary polyphenol intake improves blood lipids, 

endothelial-dependent blood flow and blood pressure, insulin 

resistance, and systemic inflammation. In turn, greater long-term 

polyphenol consumption appears to lower risk of cancer, 

cardiovascular disease, and cognitive dysfunction in ageing. To 

advance this research, significant efforts have been directed towards 

the development of dietary biomarkers for assessing polyphenol 

consumption. Dietary biomarkers are molecules occurring in plasma, 

urine or other bodily fluids or tissues, which may reflect consumption 

of different foods or their components. For example, urinary 4-O- 

methylgallic acid has been considered an exposure biomarker for tea- 
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 derived polyphenol intake. We have recently conducted a 5-way 

randomised cross-over trial (RCT) and an observational cross- 

section. In the RCT, 16 healthy participants were randomly assigned 

to 1-day polyphenol rich interventions of either apples, cocoa, black 

tea, green tea or a water placebo (separated by 1-wk washouts), 

while consuming a diet devoid of polyphenols and collecting 24-hour 

urines. In the cross-section, 85 healthy participants collected 24-hour 

urines and concurrent weighed food diaries (under ad libitum dietary 

conditions) from which we have already calculated polyphenol 

consumption using Phenol-Explorer (http://phenol-explorer.eu/). We 

have developed a panel of potential candidate biomarkers, which will 

be quantified for both studies using liquid chromatography tandem 

mass spectrometry (LCMS/MS). Using this data, the candidate will 

seek to discover novel biomarkers of polyphenol consumption. It is 

anticipated that the findings will be submitted for publication in an 

academic journal. This project is suited towards those with: 

• a background or interest in nutritional sciences 

• a background or interest in database management, data 

analysis and quantitative statistics including programming 

languages such as R 

• strong academic writing skills and a keen interest in advancing 

their research profile 
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Outcomes; References 

(optional): 

Idiopathic inflammatory myopathies (IIM) are chronic multisystem 

autoimmune conditions which cause muscle inflammation (myositis), 

skin manifestations and interstitial lung disease. An expanding 

number of myositis specific and myositis associated antibodies are 

recognised which are important for accurate diagnosis and providing 

prognostic information. Increasingly, clinico-serologic associations are 

recognised that guide management of patients with IIM. For example, 

IIMs are associated with an increased risk of cancer, particularly 

patients with TIF1 gamma antibodies. MDA5 antibodies are 

associated with severe respiratory disease. 

The QE2 Immunology Laboratory of PathWest Laboratory Medicine is 

a major testing centre for myositis autoantibodies and uses an 

immunoblot assay. The proposed study aims to assess existing 

immunoblot assay performance in regard to optimisation of reference 

ranges and determining whether there are significant associations 

with other autoantibody tests that can improve diagnostic 

performance. 

To further investigate the sensitivity and specificity of the MDA5 and 

TIF 1 gamma antibody testing, positive samples and disease controls 

will be rerun on an alternative commercially available ELISA method. 

Published data on novel myositis specific antibodies will be reviewed 

and the possibility of developing supplemental assays will be 

explored. 

The aims of this project are to: 
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• review the frequency and concordance of positive myositis 

antibodies using local and manufacturer’s reference ranges; 

correlation of ANA indirect immunofluorescence patterns with 

various myositis autoantibodies and review of the clinical 

details of the positive cases where available. 

• Investigate the sensitivity and specificity of commercial MDA 

5 and TIF1 gamma antibody ELISAs relative to the 

immunoblot. 

• Investigate the feasibility of testing for novel myositis 

autoantibodies (CCAR1, FHL1 and anti- RuvBL1/2 

antibodies) by establishing an in-house ELISAs where 

possible. 

 
The methods involve 

• literature review relating to the above stated aims, 

• reviewing antinuclear antibody patterns from Hep2000 

indirect immunofluorescence 

• frequency and concordance analysis of myositis data 

collected through PathWest myositis autoantibody testing 

• Verification and validation of commercial ELISAs for MDA5 

and TIF1gamma antibodies 

• establishing an in-house ELISA method for novel 

autoantibodies – CCAR1, FHL1 and RuvBL1/2 
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Background: Autoimmune hepatitis (AIH) has a reported worldwide 

prevalence of 17.44 per 100,000 persons with an increased 

prevalence in females; presentation can be at any age but is bimodal 

(with peaks in the second and fifth/sixth decades). The international 

diagnostic criteria for autoimmune hepatitis were simplified in 2008 to 

be scored on (i) positive autoantibody, (ii) elevated serum IgG level, 

(iii) liver histology and (iv) exclusion of viral hepatitis. 

Diagnostic testing for autoantibodies is carried out at PathWest 

Laboratory Medicine, and one of the autoantibodies used as a 

disease marker to aid in the diagnosis of autoimmune hepatitis is the 

smooth muscle antibody (SMA), however a positive result for this 

autoantibody can also be seen in other autoimmune conditions and 

viral infections. 

At PathWest Immunology, SMA is screened by indirect 

immunofluorescence; patient serum is assessed using a tissue 

substrate comprising rodent stomach, kidney and liver tissue and 

detected using a FITC conjugated anti human polyclonal Ig antibody. 

The target antigens of SMA are heterogenous i.e. staining of 

contractile fibrils around renal tubules (designated as SMA-T 

autoantibodies), staining of the mesangial cells of renal glomeruli 

(SMA-G) and staining of blood vessels (SMA-V). Fluorescence 

intensity and patterns of VG or VGT are reported for a detected SMA. 

A review of diagnostic autoantibodies in autoimmune liver disease by 

Toh in 2017 noted that T staining was found in ~60% of patients with 

type I autoimmune hepatitis, although it may be missed in low level 
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 positive samples. 

A recent audit of 5 months of SMA testing showed that only 38% of 

3+ VGT samples were associated with AIH. 

The aim of this study is the expand the audit of the SMA testing to 

increase the sample size of SMA VGT positive cases and review the 

biopsy and antinuclear antibody (ANA) results in biopsy proven AIH 

cases. 

In addition, ANA results will be reviewed to determine whether the 

staining pattern associated with T staining could also be seen when 

ANA was tested. 

Methods for confirming T staining will also be reviewed with the 

possibility of retesting low-level VG samples on a confirmatory assay. 

This project has diagnostic and clinical significance is a quality control 

and assay improvement project 
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Neisseria meningitidis is the causative agent of meningococcal disease, 

which despite reasonable vaccine coverage still causes outbreaks 

around the globe with high mortality rates and long lasting sequelae for 

survivors. Alternative therapeutic options lessening the severity of 

infection are urgently required. 

FK506-binding proteins (FKBPs) are a family of folding proteins which 

are necessary for rapid protein folding within a cell. Correct structure of 

proteins is essential to their function, hence the evolution of protein- 

folding proteins. As such, FKBPs present as novel therapeutic targets in 

the treatment of bacterial infections as their disruption has resulted in 

decreased severity of infection in a variety of pathogenic bacteria such as 

Burkholderia pseudomallei, Legionella pneumophila and Neisseria 

gonorrhoeae. 

Previous work in our laboratory has identified four FKBP proteins in N. 

meningitidis; Mip, Mip2, Trigger Factor and SlyD. This project aims to 

further understand the role of these FKBPs in N. meningitidis and unravel 

their potential as therapeutic targets. 

Aims: 

• Construct deletion mutants in N. meningitidis of the four FKBPs 

• Characterise N. meningitidis mutant strains in vitro to determine 

their role in pathogenesis 

• Determine the role of FKBP proteins in key virulence 

determinants of N. meningitidis. 

Techniques used in this project: 

Molecular biology, cloning, transformation. Tissue culture, infection 

assays, immunofluorescent microscopy. 
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Currently one of the most efficient technologies that can deliver 

sustained expression of a therapeutic is via recombinant adeno- 

associated viral vectors (AAVs). AAV vectors have emerged as the 

vector of choice worldwide for gene therapy applications, including 

ocular and retinal gene therapy, as they have shown to be safe and 

well tolerated while offering long term and sustained expression in 

photoreceptor cells. Dr Carvalho’s previous work on AAV-based gene 

therapy has shown successful recovery of cone photoreceptor 

function (daylight vision) in models of inherited vision loss, 

demonstrating that current AAV vectors can target cones. However, 

their efficiency is low. Finding an AAV vector with selective and 

enhanced targeting of cones would substantially improve the 

efficiency and safety profile for cone-specific therapies. This project 

will test and develop new cone specific tools such as novel AAV 

variants and promoters. Building on previous work, our group has 

identified a promoter region of a cone-specific gene that can drive 

gene expression. This project will also test a library of novel AAV 

variants with the aim of identifying a variant that has a cone-specific 

preference and therefore could eventually be tested for clinical use. 

This project will involve in vitro and in vivo testing of promoter and 

AAV variants and analysis via histology, gene expression and ocular 

imaging. 
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There are two types of photoreceptors, the rods and cones; rods are 

active in dim light/night vision, whereas cones are critical for some of 

the most essential aspects of vision like facial recognition, colour, 

high acuity vision fine processing and contrast detection. 

Interestingly, cone photoreceptors appear to be remarkably sensitive 

and will undergo degeneration even when the genetic lesion is 

present only in rod-specific genes. This is the case in the most 

common form of inherited retinal disease, retinitis pigmentosa. When 

considering potential treatment strategies for vision loss, the most 

crucial aspect is how can we prolong survival of cones and therefore 

preserve day light vision in patients. This project will determine 

whether cone death can be reduced, delayed, or prevented after 

treatment with different neuroprotective factors in mouse models of 

retinitis pigmentosa. This project will explore the effects of different 

histone deacetylases (HDAC) inhibitors and/or histone methylation 

changes on cone survival in vivo and will uses a broad-range of 

molecular, histological and cell biology techniques. More specifically, 

the student’s role includes in vivo visual function testing, tissue 

collection and sample preparation, immunohistochemistry 

experiments, microscopy imaging, extraction of high quality nucleic 

acids; real-time qPCR and analysis of gene expression. 
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Vision is the most precious of our senses, yet our knowledge of many 

of the component processes of its development remains incomplete. 

The mature mammalian retina has a layered structure where different 

neurons and glia cells are organized into laminated layers. This is 

achieved because the development of the retina is a highly 

coordinated event requiring specific timing and spatial arrangements. 

Within the retina, light detection is mediated via cone and rod 

photoreceptors, with reading, facial recognition and colour vision 

dependent on cones. Retinal neuron and glia proliferation and 

differentiation have been well documented on a morphological and 

molecular level but very little is known about the molecular 

mechanisms behind cone migration events during development and it 

could be affected during disease. The overall objective of this project 

is to establish the basic cellular and molecular pathways behind cone 

photoreceptor migration and will include characterisation of cone 

migration using mouse models to define the pathways that are 

activated in normal and degenerate retinas. This project will uses a 

broad-range of molecular, histological and cell biology techniques. 

More specifically, the student’s role includes tissue collection and 

sample preparation, immunohistochemistry experiments, microscopy 

imaging, extraction of high quality nucleic acids; real-time qPCR and 

analysis of gene expression. 
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(optional): 

The immune system plays an important role in fighting cancer. 

Cancer immunotherapy is a promising treatment for an asbestos 

induced cancer, mesothelioma. However, not all treated patients 

benefit from immunotherapy. Retrospective studies implicate that 

usage of cholesterol lowering drugs (statins) is linked with 

immunotherapy benefit for patients with mesothelioma. This project 

will investigate how statins affect the anti-tumour immune response. 

We discovered that regulatory immune (T) cells in mesothelioma 

tumours resistant to immunotherapy increased cholesterol 

metabolism genes. As cholesterol metabolism is important for 

regulatory T cell function, our study aims to test how commonly used 

statins in the clinic changes regulatory T cell functions such as 

proliferation, differentiation and cytokine secretion in vitro. 

Techniques include flow cytometry, immunoassays and cell culture. If 

successful, it will provide rationale to test statins in combination with 

immunotherapy in murine models of cancer. 

References: Eur J Cancer. 2021 Feb;144:41-48. doi: 

10.1016/j.ejca.2020.10.031 
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Acute lymphoblastic leukaemia (ALL) is the most common childhood 

cancer. Currently the 5-year overall survival exceeds 90%, however, 

there are serious long-term side-effects from the toxic 

chemotherapies used to treat young patients. Furthermore, high-risk 

ALL sub-types have been identified with dismal prognosis. Aims: The 

overarching goal is to identify novel drugs that may benefit patients 

with ALL. This project seeks to determine mechanisms of drug 

resistance that can emerge due to prolonged treatment and to identify 

biomarkers predictive of drug response. Methodology: The project will 

utilise a range of techniques and has scope for wet-laboratory or 

bioinformatic components. Laboratory based studies will involve cell 

biology and molecular biology methods such as western blot, RT- 

PCR, flow cytometry and gene manipulation by transfection, 

transduction or CRISPR-knock out. The project utilises drug analysis 

methods including dose response, cell proliferation and viability 

assays. The project includes bioinformatic analysis of high-throughput 

drug-response data, whole exome and RNA-sequencing data. 

Outcomes: To determine the clinical potential of novel therapies to 

treat high-risk leukaemia and to anticipate possible resistance 

mechanisms of these treatments and biomarkers of response. 
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Project Description: 
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(optional): 

Background: 

Chlamydia trachomatis is the leading cause of infectious blindness 

and is also the leading cause of bacterial sexually transmitted 

infections in developed countries with analysis by the CDC estimating 

that C. trachomatis related STIs incurred $691 M in direct medical 

costs in the US in 2018. If left untreated, these infections can lead to 

severe health complications, including pelvic inflammatory disease, 

and infertility. 

C. trachomatis is a non-motile, Gram-negative, obligate intracellular 

pathogen that con only be propagated within eukaryotic host cells. 

Chlamydial species have a unique and complex biphasic life cycle, 

where they are infectious during only one life stage. They have an 

elementary body (EB) form which is adapted for extracellular survival 

and a reticulate body (RB) form which is involved in intracellular 

growth and replication inside a specialized compartment, termed an 

inclusion, within mammalian cells. 

Macrophage infectivity potentiators (Mips) have been shown to play 

an important role in the virulence of several pathogenic bacteria but to 

date limited work has been conducted to investigate the role of Mip in 

C. trachomatis infections. 

Aims: 

The aim of this work is to screen novel compounds as inhibitors 

against the C. trachomatis Mip protein and to develop a high 

throughput screening method for testing compounds against C. 
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 trachomatis in cell infection assays. 

(a) Screen compounds as inhibitors against the C. trachomatis 

Mip protein 

(b) Develop and validate a high-throughput C. trachomatis 

infection assay for screening inhibitors 

(c) Screen novel Mip inhibitors against C. trachomatis, evaluating 

effects on inclusion numbers, size and progeny infectivity 

Techniques: 

Aseptic technique and working in BSL-2 cabinets, tissue culture (cell 

line maintenance and experimental infections), C. trachomatis 

infections, SDS-PAGE and western blot analysis and 

immunofluorescence. 

Outcomes: 

This work will establish new infection protocols for high throughput 

screening of compound, lead to a better understanding of the role of 

Mip in C. trachomatis growth and infection and will help validate new 

therapeutic approaches for this all too common infection. 

References: 

1. Elwell C, Mirrashidi K, Engel J. Chlamydia cell biology and 

pathogenesis. Nat. Rev. Microbiol. 2016;14, 385. 

2. Scheuplein NJ, Bzdyl NM, Kibble EA, Lohr T, Holzgrabe U, Sarkar- 

Tyson M. Targeting Protein Folding: A Novel Approach for the 

Treatment of Pathogenic Bacteria. J. Med. Chem. 2020; 63, 13355 

3. Reimer A, Seufert F, Weiwad M, Ebert J, Bzdyl NM, Kahler CM, 

Sarkar-Tyson M, Holzgrabe U, Rudel T, Kozjak-Pavlovic V. Inhibitors 

of macrophage infectivity potentiator-like PPIases affect neisserial 

and chlamydial pathogenicity. Int. J. Antimicrob. Agents; 2016 48, 401 
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Why are successful targeted therapies available for many types of 

cancer but not for the deadliest of brain cancers: high-grade glioma 

(HGG)? Targeted therapeutics have been developed for HGG but 

have failed. One possible reason for this failure may involve cellular 

plasticity: the ability of cells to adapt to changes in their environment 

by re-wiring their inner functions and finding new pathways to survive. 

HGG cells are neural cells and may be using their innate plasticity to 

evade the effects of targeted drugs. This plasticity is likely driven by a 

special type of trans-membrane protein called ion channels. Ion 

channels are pore-forming proteins found in the cell’s membrane, 

which allow electrically charged metal ions to pass in and out of the 

cell. Ion channels have been shown to be critical mediators of cell 

plasticity. 

The tyrosine kinase receptor EGFR is inappropriately activated in 

70% of HGG and therefore is a therapeutic target. However, clinical 

trials with drugs and antibodies directed to the EGFR have not 

yielded encouraging results. We have shown that the anti-EGFR 

antibody, panitumumab, inhibits the growth of HGG cells in vitro and 

human HGG tumours grown in mice. Our preliminary data show that 

our HGG cell lines display signalling plasticity in response to 

panitumumab treatment, leading to resistance. Therefore, we will 

determine whether ion channel blocking drugs can prevent signalling 

plasticity following panitumumab treatment and thereby enhance the 

anti-tumour activity of this antibody. This information will help us 

develop new and effective therapies for the treatment of HGG. 

 

The student will be part of the Oncogenic Signalling Lab and will 
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 develop skills in: 

Molecular biology 

Tissue culture 

RNA and protein extraction 

Quantitative-PCR 

Western blotting 

Immunohistochemistry 

 
The overall goal of the project is to prevent HGG plasticity to increase 

the anti-tumour activity of therapies targeting the EGFR. 
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Childhood cancer is a major cause of disease-related death world- 

wide. In Australia, close to 1,000 children and adolescents are 

diagnosed with cancer every year, and nearly three children lose their 

battle to cancer each week. For many children, current treatments 

can’t cure their cancer, and those who survive are left with 

detrimental life-long side effects. This is an unavoidable consequence 

of surgical intervention (brain surgery or limb amputation) combined 

with radiotherapy and/or chemotherapy, which are systemically toxic 

and can potentially cause secondary cancers in later life. Children 

with cancer have only a fraction of the treatment options available to 

adults. Many paediatric cancers are essentially treated as they were 

30 years ago. Disturbingly, drug development specifically for 

childhood cancers is near-non-existent, with insufficient market size 

to drive pharma interest compared to adult oncology. Furthermore, 

paediatric access to cutting-edge medicine is delayed by several 

years mainly because any novel medicine must be proven safe in 

adults before it can be used in children. While necessary for safety, it 

incorrectly assumes that children are just small adults. Evidence from 

other research fields suggest that children and adult are different in 

metabolism, growth factor and cytokines production and immune 

responses. 

To understand the difference in tumour biology and response to 

therapy between adult and paediatric cancer, our team have 

established world-first paediatric-specific preclinical models for three 

poor prognosis kids’ cancers, leukemia, brain tumour and sarcoma. 

In this project, we will use WA's first FACSymphony™ A5 Cell 

Analyzer to understand the differences between children and adult 
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 cancer immune responses using our advanced paediatric cancer 

models. This will result in discovering age-specific drug targets in 

childhood cancers. 

The student will be part of a large collaborative project that involves 

expert cancer biologists, immunologists, oncologists and 

bioinformaticians and will develop skills in: 

-Full Spectral Flow Cytometry, antibodies panel design and data 

analysis 

-Establishing cancer mouse models, drug administration into mice, 

disease monitoring and in vivo live imaging 

-Tissue culture and molecular biology including Western blot, RNA, 

and protein extraction 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

58 



 

 

School of Biomedical Sciences 

Honours in Medical Research 2023 

Research Project Proposal 

 

Primary supervisor (name): A/Prof Lynette Fernandes 

Contact details (phone; email; 

location) 

6457 4517, Lynette.Fernandes@uwa.edu.au, 

Room 2.25A, M Block, QEII Medical Centre 

Other supervisor/s if any 

(name): 

Dr Betty Exintaris 

Dr Nilushi Karunaratne 

Contact details (phone; email; 

location) 

Betty.Exintaris@monash.edu, Monash Institute of Pharmaceutical 

Sciences, Monash University 

Nilushi.Karunaratne@monash.edu Monash Institute of 

Pharmaceutical Sciences, Monash University 

SBMS Coordinating 

supervisor (for non-SBMS 

supervisors) 

 

Contact details (phone; email; 

location) 

 

Project title: Generating design principles for an embedded teamwork skills 

curriculum 

Project location: M Block, QEII Medical Centre 

Project Description: 

Aims; Design; Techniques; 

Outcomes; References 

(optional): 

This is part of a Learning and Teaching project funded by the 

Australian Council of Deans of Science. 

Teamwork skills are teachable qualities that students need to 

succeed in a 21st century workplace. However, teamwork does not 

automatically occur as a consequence of putting people together. 

Teamwork is a dynamic skill that requires instruction, guidance and 

mentorship. Although the importance of up-skilling graduates in 

effective teamwork skills is widely recognised, students participating 

in teamwork at the undergraduate or postgraduate level may face 

several cognitive, motivational, and emotional obstacles within their 

groups. 

Our research question is: What are design principles for an 

embedded teamwork skills curriculum in a multi-year university 

degree program? 

As there are currently no proposed design principles for an 

embedded teamwork curriculum, our team would be pioneering this 

work. 

This project will follow a design-based research (DBR) approach. We 

will utilise mixed methods to study the iterative and systematic design 

of a theoretically guided educational intervention (i.e., teamwork 

curriculum) during implementation in the Pharmacology major. 

Analyses will include descriptive analysis and interaction analysis. 
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Other supervisor/s if any 
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Project title: The role of mitochondrial RNA-binding proteins in diseases 

Project location: Harry Perkins Institute of Medical Research 

Project Description: 

Aims; Design; Techniques; 

Outcomes; References 

(optional): 

Mitochondria play a fundamental role in cell and energy metabolism 

and consequently mitochondrial dysfunction can lead to severe multi- 

system disorders with wide range of clinical presentations that 

commonly include neurodegeneration, muscle defects and exercise 

intolerance. To understand these conditions better and identify 

therapeutic targets it is necessary to understand how gene 

expression is regulated within mitochondria, as some of the most 

significant gaps in our knowledge of mitochondrial function and 

disease are in the regulation of mitochondrial gene expression. Links 

between transcription and translation in mammalian mitochondria are 

not well understood. 

Mitochondrial mRNAs are transcribed as part of long primary 

transcripts that generally encompass the entire mtDNA, therefore the 

ratios of the 13 mammalian mitochondrial mRNAs and their proteins 

are controlled post-transcriptionally. Little is known about how these 

13 mRNAs are regulated in mammalian mitochondria. This is 

particularly important since tissue-, cell- and disease-specific 

variations in expression of the 13 different mtRNAs has been 

observed, but cannot be explained at present. The basic components 

and mechanisms of transcription have recently been discovered, 

however the control of mRNA processing, translation and stability 

remains unclear. 

We are interested in identifying mammalian mitochondrial RNA- 

binding proteins and investigating their role in RNA metabolism in 

disease. Discovery of proteins and the RNAs they bind may shed light 

on the regulation of gene expression in mammalian mitochondria. In 
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 addition, we are developing new methods for the identification of 

mitochondrial RNAs bound by the mitochondrial RNA-binding proteins 

that may regulate their expression in health and in disease. 

This project involves the use of a range of techniques in cell biology 

(such as cell culture, fluorescence microscopy, gel electrophoresis, 

western blotting), genomics (RNA sequencing), molecular biology 

(cloning, quantitative PCR), proteomics and metabolomics. 
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Project title: Gene therapies for mitochondrial diseases 

Project location: Telethon Kids Institute 

Project Description: 

Aims; Design; Techniques; 
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(optional): 

The project will focus on mitochondrial diseases (MDs) which are the 

most common group of inherited metabolic diseases world-wide. 

These diseases affect as many as 1 in 5,000 live births. Although 

each individual mitochondrial disease is rare, taken together 

mitochondrial disease is almost as common as childhood cancer. MD 

affects young infants and children and has devastating consequences 

that include diminished growth, brain and nervous system failure, loss 

of hearing, motor function, liver dysfunction and heart attacks that 

result in premature death. Because of the multitude of symptoms in 

patients mitochondrial disease often go undiagnosed or are 

misdiagnosed for long periods of time. Mutations in mitochondrial 

DNA (mtDNA) and nuclear genes encoding mitochondrial proteins 

can cause mitochondrial disease with varying age of onset and 

severity. Currently it is not known what causes the heterogeneity of 

mitochondrial diseases, hampering effective diagnosis in the clinic. 

Mitochondrial diseases most often affect young infants and children, 

where the symptoms can be progressive and fatal. Unfortunately 

there are currently no effective treatments or cures for mitochondrial 

diseases and current therapies involve only supportive measures, 

such as palliative surgery or antiepileptic drugs. It is estimated that 

there are ~1,200 mitochondrial proteins encoded by the nuclear 

genome, and the disease-causing mutations remain unknown in a 

large proportion of patients with suspected mitochondrial disorders. 

Therefore there is an urgent need for molecular diagnosis and 

development of cures and treatments for mitochondrial diseases. 

Our project is unique because we have developed tools that can 

specifically target genetic mutations to revert them from a mutated to 

normal condition. We will use protein based therapeutics and target 

them specifically to mitochondrial gene mutations. We will develop a 
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 delivery system for these therapeutics to enter cells and mitochondria 

and test them for their ability to correct the mutations and reverse the 

disease condition. 

This project involves the use of a range of techniques in cell biology 

(such as cell culture, fluorescence microscopy, western blotting), 

genomics (DNA and RNA sequencing), molecular biology (cloning, 

quantitative PCR), and proteomics. 
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Project title: Engineering new tools and models to improve energy 

metabolism in disease 

Project location: Harry Perkins Institute of Medical Research 

Project Description: 

Aims; Design; Techniques; 

Outcomes; References 

(optional): 

Mitochondria play a fundamental role in cell and energy metabolism 

and consequently mitochondrial dysfunction can lead to severe multi- 

system disorders with wide range of clinical presentations that 

commonly include neurodegeneration, muscle defects and exercise 

intolerance. To understand these conditions better and identify 

therapeutic targets it is necessary to understand how gene 

expression is regulated within mitochondria, as some of the most 

significant gaps in our knowledge of mitochondrial function and 

disease are in the regulation of mitochondrial gene expression. 

We will use CRISPR/Cas technologies to introduce specific mutations 

in genes that are implicated in energy impairment and metabolism. 

We will investigate the pathological consequences in an in vivo 

mouse model to identify molecular mechanisms that lead to disease 

that will enable us to identify targets for drug development. We use a 

range of cutting edge technologies to achieve our goals including: 

biochemical and molecular biology tools (northern and western 

blotting, proteomics, metabolomics), genetics (transcriptomics and 

ATAC-seq to study genome structure and function), functional 

genomics, protein structure and function relationships, synthetic 

biology and genome editing. 

This project will also focus on using genome engineering 

technologies to improve energy utilization and production inside the 

powerhouses of the cell. We will apply diverse techniques in cell 

biology (super resolution microscopy, confocal microscopy). There 

will be a scope to learn and acquire bioinformatics skills in omics data 

analyses and engineering of model organisms. 
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Project title: Impact of different environmental stresses (altitude, high 

temperature, cold temperature) on the hypoglycaemia risk 

associated with exercise in people with type 1 diabetes mellitus 

Project location: School of Human Sciences and Children Diabetes Centre 

(Telethon Kids Institute) 

Project Description: 

Aims; Design; Techniques; 

Outcomes; References 

(optional): 

The guidelines for type 1 diabetes (T1D) management encourage 

people with T1D to exercise when their plasma insulin is near basal 

level so as to decrease the risk of hypoglycaemia, a condition that 

can cause brain damage in youngsters and adults. Little information 

is provided by current guidelines about the effect of exercise on 

hypoglycaemia risk in the face of environmental variability. This is 

because of a lack of research to inform these guidelines about the 

response of blood glucose level (BGL) to exercise performed at high 

and low temperature with or without dehydration, high relative 

humidity, and high altitude in T1D. For this reason, we are offering 

several Honours projects that aim (a) to determine whether exercise 

under these environmental conditions increases further the risk of 

hypoglycaemia, and (b) to evaluate the extent to which the benefit of 

ingesting of carbohydrate (CHO) to decrease such a risk is impaired 

under these conditions. More specifically, we have a project (Project 

1) on the effect of high temperature with or without dehydration on the 

response of blood glucose to exercise. We have another project 

(Project 2) examining the impact of exercise in cool water on 

hypoglycaemia risk in children with T1D. 
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Phone: 6456 5020 

Project title: Management of blood glucose levels at the beach in children 

with type one diabetes mellitus. 

Project location: School of Human Sciences and Children Diabetes Centre 

(Telethon Kids Institute) 

Project Description: 

Aims; Design; Techniques; 

Outcomes; References 

(optional): 

Physical activity increases the risk of very low blood glucose level 

(hypoglycaemia) in people with type 1 diabetes (T1D), with the 

associated increased risk of brain damage and fear of hypoglycaemia 

contributing to their lower participation rates in regular exercise and 

lower than average fitness levels. For this reason, a number of 

recommendations have been published to reduce such a risk. 

Unfortunately, one major limitation with these recommendations is 

that they generally overlook the impact that some activities may have 

on blood glucose. In particular, it is unclear whether going to the 

beach increases the risk of hypoglycaemia in children with T1D and 

how they manage such a risk. This is a clinically important issue to 

address because hypoglycaemia while in the water at the beach 

increases markedly the risk of drowning. Since this issue has never 

been investigated before, we have generated a series of 

questionnaires to explore how adults with T1D manage their blood 

glucose level while at the beach and how frequently they experience 

hypoglycaemia. The primary aim of this project is to answer the same 

questions in children with T1D. 
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Project title: First-principle knowledge in basic physiology/pathophysiology 

as a means to improve blood glucose management in people 

with type 1 diabetes 

Project location: School of Human Sciences and Children Diabetes Centre 

(Telethon Kids Institute) 

Project Description: 

Aims; Design; Techniques; 

Outcomes; References 

(optional): 

Despite two decades of research by our team and others and many 

technological advances (e.g. semi close-loop insulin pump) to help 

people with type 1 diabetes (T1D) maintain their blood glucose at a near 

normal level, their blood glucose management has improved little due, in 

part, to their poor diabetes health literacy. This is of concern as poor 

glucose management is associated with severe diabetes-related 

morbidity (e.g. cardiovascular disease, kidney failure) and reduced life 

expectancy (>10 years). Healthcare professionals have relied extensively 

on a range of educational material to promote health literacy. However, a 

recent meta-analysis reveals that most structured education programmes 

are ineffective at improving glycaemic control. What these programmes 

lack is the delivery of educational material that develop a sound 

mechanistic understanding of the physiology and pathophysiology of 

blood glucose regulation. This type of first-principle knowledge is critical 

to developing the problem-solving skills required to manage effectively 

the level of blood glucose in people with T1D. For this reason, we are 

offering the following Honours projects that aim (a ) to design a 

questionnaire to evaluate the level of first-principle knowledge that people 

with T1D and their carers have in the basic physiology and 

pathophysiology of blood glucose regulation (Project 1), (b) to establish if 

there is a relationship between the level of such knowledge and the 

quality of blood glucose management achieved by people with T1D 

(Project 2), and (c) to determine if an intervention aimed at improving 

such first-principle knowledge provides a means to improve blood 

glucose management (Project 3). 
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Project title: Characterising extracellular vesicles to predict colorectal cancer 

metastasis 

Project location: School of Biomedical Sciences, UWA. 1st Floor, M block, QEII 

Medical Centre 

Project Description: 

Aims; Design; Techniques; 

Outcomes; References 

(optional): 

Colorectal cancer (CRC) is a leading cause of cancer-related 

morbidity and mortality in Australia. The prognosis is worsened for 

those with CRC that develop metastasis following surgery to remove 

the primary tumour. However, there is a survival benefit if metastasis 

are detected and treated early. Our current tumour-node-metastasis 

(TNM) model does not adequately predict risk of developing 

metastases. Thus, the need for alternative biomarkers is required for 

early identification of those patients at risk. 

 

Extracellular vesicles (EVs) are small sac-like particles that are 

actively secreted into the bloodstream by all cell types, including 

cancer cells. Tumour-derived EVs (TDEVs) contain molecular content 

originating from the primary tumour (DNA, RNA, microRNA and 

proteins) and their expression of specific integrins (transmembrane 

receptors involved in cell adhesion) has been shown to influence the 

development and anatomical site of metastatic disease. Whether 

assessment of the integrin expression profile on EVs in the blood of 

patients undergoing surgery for colorectal cancer can be used to 

predict the risk and site of subsequent metastasis is not yet known. 

Overall Aim: Evaluate the integrin expression profile of plasma EVs in 

the peripheral blood of colorectal cancer patients and assess their 
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 potential value in predicting the development of metastatic disease. 

Specific Aims: 

Optimise laboratory assays for evaluating the integrin expression 

profile of human plasma EVs. 

Determine whether plasma EV integrin expression profile is 

associated with risk of metastasis development. 

Investigate whether differential integrin expression correlates with 

anatomical site of metastasis development. 

 

Techniques: Imaging flow cytometry, multiplex bead assays, 

statistical analysis 
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Project title: Effect of microbiome experimental methods in studying skin 

microbiome: A systematic review and meta-analysis 

Project location: The Marshall centre, QEII, UWA 

Project Description: 

Aims; Design; Techniques; 

Outcomes; References 

(optional): 

Description of Research Project: 

There has been a recent increase in published skin microbiome 

studies, which use next generation sequencing to characterize the 

skin microbial flora (Meisel et al., 2016).. This has increased the 

knowledge of many skin diseases and our understanding of the 

temporal stability of skin microbiome. However, most protocols for 

characterizing microbial communities were initially developed and 

optimized to survey the gastrointestinal tract or the environment, 

niches that harbor distinct sets of microbes, compared to the skin 

(Meisel et al., 2016). Skin is home to millions of bacteria, viruses and 

fungi. Although the skin microbiota is highly diverse, it is also very low 

biomass with both transient and resident bacteria. Methods for 

sampling, DNA extraction and sequencing have been shown to 

impact microbiome profiles, but this has not been studied for skin 

samples. Methodological differences are especially important for low 

biomass samples as these factors can give biased or skewed results 

(Albertsen et al., 2015, Guo et al., 2013). Here we propose to do a 

participant level meta-analysis of published healthy skin microbiome 

studies. Results from this study will propose a standardised method 

for experimental design to carry out unbiased skin microbiome 

studies in the future. This project will equip the student will 

computational microbiome data analysis expertise (Linux, R 

software). 
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Aims: 

• Carry out a systematic review of existing findings of skin 

microbiome composition. 

• Analyse published skin microbiome datasets to understand the 

impact of different sampling and laboratory methods on the 

measured skin microbiome profile. 

•  

Techniques: 

1. Carry out a systematic review search. 

2. Establish and curate a database of participant-level raw data 

3. Perform data analysis on individual study raw data using 

bioinformatics tools (QIIME2, MaAslin2, R software ) 

Reference(s): 

1. Meisel.S.J., Hannigan, G.D., Tyldsley, A.S., et al., 2016. Skin 

microbiome surveys are strongly influenced by experimental design. 

Journal of investigative dermatology. 136:5;947-956. 

2. Albertsen M., Karst S.M., Ziegler A.S., Kirkegaard R.H., Nielsen 

P.H. Back to basics: the influence of DNA extraction and primer 

choice on phylogenetic analysis of activated sludge communities. 

PloS One. 2015; 10 (e0132783–15) 

3. Guo F., Ju F., Cai L., Zhang T. Taxonomic precision of different 

hypervariable regions of 16S rRNA gene and annotation methods for 

functional bacterial groups in biological wastewater treatment. PloS 

One. 2013; 8: e76185 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

71 



 

 

School of Biomedical Sciences 

Honours in Medical Research 2023 

Research Project Proposal 

 

Primary supervisor (name): Noor-Ul-Huda Ghori 

Contact details (phone; email; 

location) 

noor-ul-huda.ghori@uwa.edu.au 

QEII, L block, Marshall centre, room 2.11, The University of Western 

Australia 

Other supervisor/s if any 

(name): 

Professor Mark Nicol 

Timothy Barnett 

Mark Fear 

Fiona Wood 

Contact details (phone; email; 

location) 

Prof. Mark Nicol  Email: mark.nicol@uwa.edu.au 

Timothy Barnett Email: timothy.barnett@uwa.edu.au 

Mark Fear Email: mark@fionawoodfoundation.com 

Fiona Wood Email: Fiona.Eood@health.wa.gov.au 

SBMS Coordinating 

supervisor (for non-SBMS 

supervisors) 

NA 

Contact details (phone; email; 

location) 

NA 

Project title: Establishment of skin microbiome cell model to study skin 

barrier function 

Project location: The Marshall centre, QEII, UWA 

Project Description: 

Aims; Design; Techniques; 

Outcomes; References 

(optional): 

Description of Research Project: 

Skin, and more specifically its outermost layer, the epidermis, 
represents a first physical barrier preventing penetration of 
environmental factors such as pollutants, allergens, and microbes into 
the body (Uberoi et al., 2021). The top later of epidermis called stratum 
corneum plays a crucial role in maintaining skin barrier function. The 
skin barrier function is maintained through a joint effort of immune cells, 
chemicals, and skin microbes (Tryon and Grice., 2023). The skin 
microbiome contributes to the differentiation of keratinocytes (skin cells) 
to form a physical barrier and stimulates innate and adaptive immunity. 
A compromised skin barrier function can lead to many inflammatory 
disorders, the most common being atopic dermatitis. Short chain fatty 
acids (SCFA) are well described metabolites derived from the 
fermentation of dietary fibre by colonic bacteria. It is previously reported 
that gut-derived short chain fatty acids such as butyrate modulate skin 
barrier integrity by promoting keratinocyte metabolism and differentiation 
(Trompette et al., 2023). Although these studies showed the potential of 
improving skin barrier function through a high fibre diet, the mechanistic 
roles for the skin microbiota in development, regeneration, and function 
of the skin barrier function in presence or absence of butyrate were not 
defined. For this project we propose to study the role of skin microbiome 
in skin barrier function, and its interaction with butyrate.  
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 We propose to establish skin a microbiome community on a skin cell 

line and examine how butyrate and the microbiome interact to 

modulate skin barrier function. Our results will help develop 

therapeutic targets for improved skin barrier function. This project will 

equip the student in cell culture skills and microbiome data analysis 

skills. 

 

Aims: 

• Set up a skin cell model of infection 

• Study the role of skin microbiome and butyrate in maintaining 

skin barrier function 

 

Techniques: 

• Keratinocyte culture 

• Bacterial culture 

• 16S rRNA short read sequencing 

• Immunofluorescence analysis 

•  

Reference(s): 

1. Uberoi, Aayushi, et al. "Commensal microbiota regulates skin 

barrier function and repair via signaling through the aryl hydrocarbon 

receptor." Cell Host & Microbe 29.8 (2021): 1235-1248. 

2. Trompette, Aurélien, et al. "Gut-derived short-chain fatty acids 

modulate skin barrier integrity by promoting keratinocyte metabolism 

and differentiation." Mucosal Immunology (2023): 1-19. 

3. Harris-Tryon, Tamia A., and Elizabeth A. Grice. "Microbiota and 

maintenance of skin barrier function." Science 376.6596 (2023): 940-

945. 
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Project title: Breastfeeding dynamics and lactation experiences following the 

birth of twins or multiple infants: a qualitative study 

Project location: School of Molecular Sciences 

Project Description: 

Aims; Design; Techniques; 

Outcomes; References 

(optional): 

The aim of this study is to evaluate the unique breastfeeding 

experiences of mothers who had given birth to multiple infants. 

 

Design: This is an online survey study. 

 

Methods: An online survey/questionnaire capturing current 

breastfeeding status, breastfeeding and expressing patterns, reasons 

for weaning, mother’s concerns with milk supply and infant growth 

and professional support provided as well as an open text box for 

reporting the experiences. 

 
Analysis: Computerised software will be used to measure the trends 

in breastfeeding and experiences data. 
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location) 

 

Project title: Next-generation sequencing of platelets to monitor blood 

cancers 

Project location: Translational Cancer Pathology Laboratory, UWA, M block, 

QEII Medical Centre 

Project Description: 

Aims; Design; Techniques; 

Outcomes; References 

(optional): 

Myeloproliferative neoplasms (MPN) are blood cancers that 

affect 30,000 Australians. Each patient has a 20% risk of 

progressing to bone marrow failure and leukaemia. Predicting if, 

and when, this “switch” will occur is extremely difficult with 

traditional tools. There is data to suggest that we can predict this 

switch by studying blood samples. In this project, you will take a 

world-first approach, using our new genomic techniques, to 

address this problem by studying gene expression in blood 

platelets, the progeny of bone marrow megakaryocytes. Work 

from our group has demonstrated that platelets have altered 

gene expression in MPN. The aim of this project is to determine 

whether there are changes in RNA and gene expression of 

platelets over time in MPN patients. If detected, this may provide 

a practical and acceptable method to monitor patients and 

provide earlier identification of progression to bone marrow 

failure. You will use research methods pioneered in our 

Translational Cancer Pathology Laboratory at UWA. This 

includes handling patient samples, blood cell isolation, RNA 

extraction and next generation sequencing as well as 

bioinformatics. 

Keywords: haematology, cancer, bioinformatics, biomarkers, 

leukaemia, RNA 
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Primary supervisor (name): Liz Johnstone 

Contact details (phone; email; 

location) 

6457 7249, liz.johnstone@uwa.edu.au, SBMS and Harry Perkins 

Institute of Medical Research 

Other supervisor/s if any 

(name): 

 

Contact details (phone; email; 

location) 

 

SBMS Coordinating 

supervisor (for non-SBMS 

supervisors) 

 

Contact details (phone; email; 

location) 

 

Project title: Investigation of G Protein-Coupled Receptor Molecular 

Pharmacology 

Project location: Harry Perkins Institute of Medical research 

Project Description: 

Aims; Design; Techniques; 

Outcomes; References 

(optional): 

Background: G protein-coupled receptors (GPCRs) are critically 

important targets for pharmaceuticals due to their crucial role in 

responding to hormonal, neurotransmitter and environmental stimuli. 

We are looking to develop the next generation of medicines targeting 

these receptors that are not only more effective, but also have fewer 

side effects. This requires improved understanding of how GPCRs 

function at the molecular and cellular level, in terms of ligand binding, 

signalling, regulation, and cellular trafficking. 

Aim: to investigate various novel aspects of GPCR molecular 

pharmacology 

Design/Techniques: Receptor pharmacology will primarily be 

monitored using bioluminescence resonance energy transfer (BRET). 

Receptors and interacting biomolecules (protein and ligands) will be 

labelled with BRET tags and transfected or added to cells, with 

resulting interactions monitored using BRET. 

Outcomes: The results will aide in future drug discovery efforts for the 

GPCRs under investigation. 
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Primary supervisor (name): Associate Professor Charlene Kahler 

Contact details (phone; email; 

location) 

0864572058 

Charlene.kahler@uwa.edu.au 

L Block 

Marshall Center 

Other supervisor/s if any 

(name): 

 

Contact details (phone; email; 

location) 

 

SBMS Coordinating 

supervisor (for non-SBMS 

supervisors) 

 

Contact details (phone; email; 

location) 

 

Project title: Interference patterns between Neisseria species 

Project location: Marshall Center, L block, QE II 

Project Description: 

Aims; Design; Techniques; 

Outcomes; References 

(optional): 

Description of Research Project: 

Background: 

Neisseria meningitidis is a Gram-negative diplococcus that resides 

exclusively in humans and is the causative agent of invasive 

meningococcal disease (IMD). The population of N. meningitidis is 

structured into stable clonal complexes by limited horizontal 

recombination in this naturally transformable species. N. meningitidis 

is an opportunistic pathogen, with some clonal complexes, such as 

cc53, effectively acting as commensal colonisers; while other genetic 

lineages, such as cc11, are rarely colonisers but are over- 

represented in IMD and are termed hypervirulent. To understand how 

these lineages evolved, we examined the abundance and association 

of genomic islands (GIs) from genetic lineages representing 

commensal colonisers and hypervirulent lineages. We identified a 

sub-set of GIs from the accessory meningococcal pan-genome which 

are present in variable and unique combinations associated with 

genetic lineages of meningococci. Hypervirulent lineages were 

enriched for GIs encoding functions associated with meningococcal 

survival in phagocytic cells. In contrast, commensal colonising 

lineages such as cc53 have not acquired GIs associated with survival 

in phagocytic cells but have accumulated 13 unique loss-of-function 

loci and seven unique GIs suggesting a pathway of adaptive evolution 

for the trait of commensalism. Two of these islands encoded a 

putative bacteriocin and a CRISPR array, respectively. In this study, 

we will examine whether these pathways are functional. 
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Aims: 

• To clone the bacteriocin genes into expression vectors in E. 

coli. 

• To construct mutants of these bacteriocin encoding islands in 

commensal Neisseria sp. 

• To conduct phenotypic assays to determine if these pathways 

are functional. These assays include transformation of 

methylated and unmethylated DNA and contact independent 

competition assays. 

 
Techniques: 

• Bacterial culture 

• Bioinformatic analysis of WGS datasets 

• Cloning and mutation 

Reference: 

1.Rafael Custodio, Errin Johnson, Guangyu Liu, Christoph M. Tang, 

Rachel M. Exley. Commensal Neisseria cinerea impairs Neisseria 

meningitidis microcolony development and reduces pathogen 

colonisation of epithelial cell. 

https://doi.org/10.1371/journal.ppat.1008372 
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Primary supervisor (name): Omar Kujan 

Contact details (phone; email; 

location) 

6457 7649 omar.kujan@uwa.edu.au UWA Dental School 

Other supervisor/s if any 

(name): 

 

Contact details (phone; email; 

location) 

 

SBMS Coordinating 

supervisor (for non-SBMS 

supervisors) 

 

Contact details (phone; email; 

location) 

 

Project title: Investigating the role PARP inhibitors in chemoprevention of 

oral squamous cell carcinoma 

Project location: Research lab, UWA Dental School 

Project Description: 

Aims; Design; Techniques; 

Outcomes; References 

(optional): 

Oral cancer is an ideal model for cancer prevention provided the slow 

and accumulative process of molecular changes commences with the 

chronic contact of the oral epithelium to major risk factors (tobacco 

and alcohol). The slow development of the disease enables 

controlling the neoplastic progression through pharmacotherapeutic 

and physiologic mechanisms at their early stages. Our project is 

clinically vital because it contributes knowledge to the field of oral 

cancer chemoprevention which is one of the most important aspects 

of oral squamous cell carcinoma (OSCC) that has not been well 

explored. Developing a validated in vitro model to study oral 

carcinogenesis has allowed us to identify some important druggable 

targets that could be associated with the transformation of dysplastic 

cells into malignancy. One of these targets could potentially be 

PARP1. We found that PARP1 to be significantly upregulated in the 

transformed cells of our model. Next, we would like to investigate the 

role of PARP inhibitors such as Olaparib and Rucaparib in the 

chemoprevention of OSCC. This is highly innovative and important 

project as to date there have been no studies that have investigated 

the role of these inhibitors in the chemoprevention of OSCC. 

Chemoprevention involves the chronic administration of a synthetic, 

natural, or biological agent to reduce or delay the occurrence of 

malignancy. As of now, majority of the studies have been associated 

with cancers of the breast, prostate, and the colon. Some of these 

reported studies have reached to the stage of clinical trials. But as far 

as OSCC is concerned, there are very limited studies in this regard. 
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Hypothesis 

PARP1 inhibitors are effective in preventing dysplastic cells from 

developing into OSCC 

 

Aim of the study 

The aim of the project is to assess the role of PARP inhibitors in the 

chemoprevention of oral squamous cell carcinoma using in vitro 

model of oral carcinogenesis. 
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Primary supervisor (name): Zhaoyu Li 

Contact details (phone; email; 

location) 

64572248; zhaoyu.li@uwa.edu.au; M block 225C 

Other supervisor/s if any 

(name): 

 

Contact details (phone; email; 

location) 

 

SBMS Coordinating 

supervisor (for non-SBMS 

supervisors) 

 

Contact details (phone; email; 

location) 

 

Project title: The impact of hormone replacement therapy on cancer 

Project location: anywhere 

Project Description: 

Aims; Design; Techniques; 

Outcomes; References 

(optional): 

This study aims to investigate the impact of hormone replace therapy 

on cancer incidence and therapeutic outcomes. Hormone 

replacement therapy including both oestradiol alone and the 

combinations of oestradiol with progesterone have been broadly used 

for menopausal women. A few previous studies have shown that 

hormone replacement therapy either prevent or promote certain types 

of cancers, and either benefit or impair cancer therapy, based on 

small cohorts of retrospective studies. With the large cohorts of PLCO 

data, we expect to draw a more solid conclusion regarding the impact 

of hormone replacement therapy on cancer incidence and outcomes 

for all cancer types included in the PLCO cohorts. In the long run, we 

expect to develop novel cancer prevention approaches based on 

hormone replacement therapy or anti-hormone replacement therapy 

and develop novel biomarkers for early detection, diagnosis, and 

prognosis of cancers using the blood samples collected in the PLCO 

cohorts of 150,000 patients. 
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Primary supervisor (name): Zhaoyu Li 

Contact details (phone; email; 

location) 

64572248; zhaoyu.li@uwa.edu.au; M block 225C 

Other supervisor/s if any 

(name): 

 

Contact details (phone; email; 

location) 

 

SBMS Coordinating 

supervisor (for non-SBMS 

supervisors) 

 

Contact details (phone; email; 

location) 

 

Project title: Developing epigenetic biomarkers for predicting cancer risks 

Project location: M block 

Project Description: 

Aims; Design; Techniques; 

Outcomes; References 

(optional): 

Background: Epigenetic signals bridge environmental risk factors with 

intracellular gene expression and are the readouts of cellular 

responses to environmental stimuli. Aims: This project aims to 

develop novel epigenetic biomarkers of histone modification in body 

fluids, including blood, saliva, and urine, for predicting cancer risks. 

Methodology: This project will include the methodology development 

for the measurement of cell-free histone modification and also the 

processing and screening of clinical samples for such biomarkers. 

Several cancer types could be chosen, such as melanoma, liver 

cancer, breast cancer, prostate cancer, etc. Outcomes: The 

outcomes of this study will include the new methodology development 

of measuring cell-free histone modification and also the identification 

of a novel set of epigenetic biomarkers that could be used for 

predicting cancer risks. 
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Primary supervisor (name): Prof. Yuben Moodley 

Contact details (phone; email; 

location) 

yuben.moodley@uwa.edu.au 

+61 414 383 338 

School of Medicine, University of Western Australia Level 2, Harry 

Perkins Institute of Medical Research, Fiona Stanley Hospital 

Campus, 5 Robin Warren Drive, Murdoch WA 6150 

Other supervisor/s if any 

(name): 

Dr Dino Tan 

Contact details (phone; email; 

location) 

dino.tan@uwa.edu.au 

+61 433 877 779 

Institute for Respiratory Health, Level 5, Harry Perkins Institute for 

Medical Research Building, QQ Block, QEII Medical Centre, 

Nedlands WA 6009 

SBMS Coordinating 

supervisor (for non-SBMS 

supervisors) 

Dr Dino Tan 

Contact details (phone; email; 

location) 

Dino.tan@uwa.edu.au 

Project title: Characterisation of induced pluripotent stem cell-derived 

alveolar epithelial cells with SFTPC gene mutation 

Project location: Harry Perkins Institute for Medical Research Building (North), 

QQ Block, QEII Medical Centre, Nedlands WA 6009 

Harry Perkins Institute of Medical Research (South), Fiona 

Stanley Hospital Campus, 5 Robin Warren Drive, Murdoch WA 

6150 

Project Description: 

Aims; Design; Techniques; 

Outcomes; References 

(optional): 

Idiopathic pulmonary fibrosis (IPF) is a debilitating and ultimately fatal 

interstitial lung disease characterised by a progressive decline in 

pulmonary function and irreversible scarring of the lung. While the 

exact pathogenesis of IPF is not fully understood, persistent micro- 

injury from tobacco smoke, dust exposure and infectious disease is 

believed to cause dysfunction in lung tissue repair and remodelling. 

Furthermore, dysregulated alveolar epithelial type II cells (AECIIs) 

have been implicated as a mediator of lung fibrosis in IPF. 

AECIIs play a critical role in maintaining lung homeostasis through 

their regenerative properties and secretion of surfactant proteins. 

Mutations in surfactant protein C (SP-C) gene (SFTPC) resulting in a 

misfolded and malfunctional SP-C protein have been identified in both 

familial and sporadic IPF. 

Recently, a model of SP-C mutant-expressing AECIIs was developed 

from patient-specific induced pluripotent stem cells. Mitochondrial 

dysfunction was reported in this cell line however further studies are 
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 required to identify a potential role for other cellular injury pathways, 

such as endoplasmic reticulum (ER) stress, telomere length, 

senescence and apoptosis, in response to injury and how these 

pathways ultimately lead to fibrosis. 

This study aims to investigate the effect of SFTPC mutations on cell 

injury pathways in iPSC derived AECIIs and the order of stress events 

following injury. 

 

Techniques: 

Tissue culture, flow cytometry, real time PCR, confocal laser scanning 

microscopy, immunocytochemistry 

 

References: 

1) Vazquez-Armendariz AI, Barroso MM, El Agha E, Herold S. 3D In 

Vitro Models: Novel Insights into Idiopathic Pulmonary Fibrosis 

Pathophysiology and Drug Screening. Cells. 2023; 11. 

2) Winters NI, Burman A, Kropski JA, Blackwell TS. Epithelial Injury 

and Dysfunction in the Pathogenesis of Idiopathic Pulmonary 

Fibrosis. Am J Med Sci. 2019; 357: 374-8. 
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Primary supervisor (name): Steven Mutsaers 

Contact details (phone; email; 

location) 

0403499087; steven.mutsaers@uwa.edu.au; Inst Respiratory Health, 

5th Floor Perkins north 

Other supervisor/s if any 

(name): 

Cecilia Prêle, Gerard Hoyne 

Contact details (phone; 

email; location) 

CP (0401288892; cecilia.prele@uwa.edu.au; Inst Respiratory Health, 

5th Floor Perkins north) 

GH (9433 0236; gerard.hoyne@nd.edu.au, Notre Dame University, 

Fremantle) 

Project title: The role of checkpoint molecules in lung fibrosis 

Project location: Inst of Respiratory Health, 5th Floor Perkins Inst north 

Project Description: 

Aims; Design; Techniques; 

Outcomes; References 

(optional): 

Idiopathic pulmonary fibrosis (IPF) is an aggressive interstitial lung 

disease with no cure and a mean survival of three years from 

diagnosis. The drugs Pirfenidone and Nintedanib have improved the 

quality of life for a small proportion of patients with IPF but has had 

little effect on survival. Our group has pioneered studies identifying 

the Programmed Death-1 (PD-1) and its ligand (PD-L1) as key drivers 

of fibrosis. We have also shown the importance of the transcription 

factor STAT3 in PD-1/PD-L1-induced fibrosis but how they interact is 

unclear. PD-1 and PD-L1 inhibitors have revolutionised cancer 

immunotherapy with most successful treatments using combinations 

of PD-1/PD-L1 inhibitors with inhibitors of growth factor and cytokine 

signalling. In this study we will use human IPF and control cells and a 

mouse lung fibrosis model to examine 1. How PD-1/PD-L1 interact 

with STAT3 to drive fibrosis and 2. Determine if pirfenidone or 

nintedanib (inhibitors of growth factor and cytokine signalling) 

combined with PD-1/PD-L1 inhibitors will be more effective in 

reducing lung fibrosis than pirfenidone and nintedanib alone. 

 

Techniques 

• The project will involve the following activities. 

• Preparation of cells and tissues for immunocyto/histochemistry 

• Preparation of cells for RNA isolation and real time PCR 

• Preparation of cells for protein isolation and western blot analysis 

• Cell function assays 

• Animal models 
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Primary supervisor (name): Steven Mutsaers 

Contact details (phone; email; 

location) 

0403499087; steven.mutsaers@uwa.edu.au; Inst Respiratory Health, 

5th Floor Perkins north 

Other supervisor/s if any 

(name): 

Cecilia Prêle 

Contact details (phone; email; 

location) 

0401288892; cecilia.prele@uwa.edu.au; Inst Respiratory Health, 5th 

Floor Perkins north 

Project title: Characterisation of free-floating mesothelial cells and their 

mechanisms for avoiding apoptosis 

Project location: Inst of Respiratory Health, 5th Floor Perkins Inst north 

Project Description: 

Aims; Design; Techniques; 

Outcomes; References 

(optional): 

Little is known about the mechanisms regulating repair of the cells 

(mesothelial cells) lining the body cavities and internal organs. 

Mesothelial cells are unique as although they are principally adherent 

cells, they survive in a free-floating state in serosal fluid. The only 

other adherent cell type that does not undergo apoptosis when 

removed from their basement membrane are malignant cells. Upon 

serosal injury, the number of free-floating mesothelial cells increase. 

These cells participate in the healing process by several 

mechanisms, but one mechanism is landing on the wound surface 

from the serosal fluid that surrounds the mesothelial cells, dividing 

and repopulating the injured area. Little is known about these cells 

and what mechanisms they use to remain viable. This study will test 

the hypothesis that free-floating mesothelial cells have increased 

expression of cell survival genes and decreased expression of 

apoptosis genes when compared with adherent mesothelial cells. 

More specifically, this study aims to: 

Isolate and characterise the free-floating mesothelial cell population in 

serosal fluid before and after injury. 

Examine the profile of known apoptosis and cell survival genes in 

free-floating compared with adherent mesothelial cells. 

 

The project will involve the following activities. 

Preparation of cells and tissues for immunocyto/histochemistry 

Preparation of cells for RNA isolation and real time PCR 

Preparation of cells for protein isolation and western blot 

Cell function assays 

Animal models of serosal injury and repair 
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Primary supervisor (name): Dr Warren Pavey 

Contact details (phone; email; 

location) 

0430389600, w.pavey@hlri.org.au, Fiona Stanley Hospital 

Other supervisor/s if any 

(name): 

 

Contact details (phone; email; 

location) 

 

SBMS Coordinating 

supervisor (for non-SBMS 

supervisors) 

Prof Jeff Keelan 

Contact details (phone; email; 

location) 

 

Project title: The effect of storage temperature on hearts preserved using gas 

persufflation 

Project location: Heart and Lung Research Institute WA Labs, in Harry Perkins 

South Building 

Project Description: 

Aims; Design; Techniques; 

Outcomes; References 

(optional): 

Our group is developing the novel technique of gas persufflation for 

the storage of hearts for transplant. It has the potential to offer longer 

storage of organs with superior function after transplant than existing 

methodologies. 

 

Aim: to investigate the difference in function of hearts after 

reanimation having been stored at 4degC, 12 deg C and room 

temperature during gas persufflation. 

 

Techniques: 

Rodent anaesthesia and heart explantation 

Gas persufflation storage of hearts 

Reanimation of isolated hearts using a Langendorff system 

Molecular markers of cardiac ischaemia/reperfusion injury 

 
Outcomes 

Functional performance of hearts after storage 

Biochemical and molecular markers of ischaemia reperfusion injury 
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Primary supervisor (name): Dr Matthew Payne 

Contact details (phone; email; 

location) 

0412 859 343; matthew.payne@uwa.edu.au; KEMH. 

Other supervisor/s if any 

(name): 

 

Contact details (phone; email; 

location) 

 

SBMS Coordinating 

supervisor (for non-SBMS 

supervisors) 

Dr Demelza Ireland 

Contact details (phone; email; 

location) 

demelza.ireland@uwa.edu.au; SBMS, QE2 campus. 

Project title: Lactobacillus iners; friend or foe? 

Project location: KEMH 

Project Description: 

Aims; Design; Techniques; 

Outcomes; References 

(optional): 

Aims: To characterise the microbial phenotype and genotype of L. 

iners strains associated with preterm and term births. 

 

Design: Retrospective cohort study; L. iners strains isolated from 

mid-pregnancy vaginal swabs will be accessed from pregnancies that 

ended in either preterm or term birth. 

 

Techniques: Microbial culture, microscopy, ELISA, RNA extraction, 

qPCR. 

 

Outcomes: Identification of specific traits associated with L. iners 

strains isolated from cases of preterm birth that may be used as 

biomarkers of risk prediction as well as to enhance our understanding 

of the role L. iners plays in negative pregnancy outcomes. 
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Primary supervisor (name): Dr Sharon Perrella 

Contact details (phone; email; 

location) 

Sharon.perrella@uwa.edu.au 

School of Molecular Sciences, Bayliss Building 

6488 4467 

Other supervisor/s if any 

(name): 

Prof Donna Geddes 

Contact details (phone; email; 

location) 

Donna.geddes@uwa.edu.au 

School of Molecular Sciences, Bayliss Building 

6488 1208 

SBMS Coordinating 

supervisor (for non-SBMS 

supervisors) 

Dr Demelza Ireland 

Contact details (phone; email; 

location) 

Demelza.ireland@uwa.edu.au 

School of Biomedical Sciences, QEII M Block 

6457 2262 

Project title: Do sick/preterm infants have more difficulty with settling and 

sleep? 

Project location: School of Molecular Sciences 

Project Description: 

Aims; Design; Techniques; 

Outcomes; References 

(optional): 

Aim: to compare maternal reports of infant crying, settling and sleep 

patterns across the first 9 months between a cohort of infant born 

sick/ preterm with that of a cohort of healthy infants born at term. 

Design; A prospective longitudinal study of mothers of sick/preterm 

and healthy term newborn infants was conducted across 9 months. 

Background data were collected at discharge, with follow up 

conducted at 2 and 6 weeks, 3, 6 and 9 months. Sick/preterm infants 

had a minimum neonatal unit admission of 7 days. 

Techniques: A number of scales were completed at each time point. 

Sleep and Settle Questionnaire (SSQ) reports durations of infant 

crying, settling and sleeping during the morning, evening and night 

time. The bother scale score reflects maternal degree of bother in 

relation to her infant’s behaviours. Maternal confidence in the ability 

to soothe her unsettled infant, and confidence in her partner’s ability 

to settle the infant were rated, and feeding outcomes reported. 

Outcomes: relationships between infant feeding, SSQ, degree of 

bother and confidence will be analysed and compared between 

healthy term (already analysed) and preterm/sick cohorts. 
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Primary supervisor (name): Associate Professor Alec Redwood 

Contact details (phone; email; 

location) 

6151 0895, alec.redwood@uwa.edu.au, Institute for Respiratory 

Health. 

Other supervisor/s if any 

(name): 

Professor Jenette Creaney 

Contact details (phone; email; 

location) 

6151 0896. jenette.creaney@uwa.edu.au, Institute for Respiratory 

Health 

SBMS Coordinating 

supervisor (for non-SBMS 

supervisors) 

 

Contact details (phone; email; 

location) 

 

Project title: Understanding T cell diversity to cancer antigens 

Project location: 5th Floor Harry Perkins Building 

Project Description: 

Aims; Design; Techniques; 

Outcomes; References 

(optional): 

Background. The ability of the immune system to recognise and 

control cancer has been known for more than 100 years and is the 

basis of recent successful cancer immunotherapies. Whilst, these 

immunotherapies, such as immune checkpoint blockade, have 

revolutionized cancer treatment, they work in only a small subset of 

patients. Therefore, alternative or synergistic strategies are required. 

Our laboratory is seeking to use cancer vaccines to treat patients 

either as a stand-alone therapy or as an adjunct to conventional 

immunotherapies. Cancer vaccines target altered proteins 

(neoantigens) that are derived from tumour specific mutations. 

Therefore, cancer vaccines turn a cancer’s strength, it’s mutations, 

into a weakness, as targets for immune cells. 

Design. In this project you will use human samples to understand the 

T cell responses to neoantigens in lung cancer and mesothelioma 

patients. 

 

Aim 1 Determine the diversity of the anti-cancer T cell response. 

Aim 2 Define the T cell receptors used to recognise mutated human 

proteins. 

 
Techniques. Single cell TCR sequencing, bioinformatics, TCR 

cloning. T cell reporter assays. 

 

Outcomes. This study will define the diversity of the TCR usage in 

cancer patients and will use TCR cloning to verify the specificity of 

these TCRs allowing for latter 3-dimensional crystal structure 

analysis. 
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Primary supervisor (name): Associate Professor Alec Redwood 

Contact details (phone; email; 

location) 

6151 0895, alec.redwood@uwa.edu.au. Vaccines and Viral 

Immunology, Institute for Respiratory Health. 

Other supervisor/s if any 

(name): 

Dr Baca Chan 

Contact details (phone; email; 

location) 

6151 1264, baca.chan@uwa.edu.au. Vaccines and Viral Immunology, 

Institute for Respiratory Health. 

Other supervisor/s if any 

(name): 

Dr Scott Fisher 

Contact details (phone; email; 

location) 

6151 0908, scott.fisher@uwa.edu.au. NCARD, Institute for 

Respiratory Health. 

SBMS Coordinating 

supervisor (for non-SBMS 

supervisors) 

 

Contact details (phone; email; 

location) 

 

Project title: Harnessing viruses to combat cancer. 

Project location: 5th Floor Harry Perkins Building 

Project Description: 

Aims; Design; Techniques; 

Outcomes; References 

(optional): 

Background. Malignant mesothelioma (MM) is incurable and has 

limited sensitivity to standard forms of therapy, with median survival 

of only 12 months. The ability of the immune system to recognise and 

control cancer has been known for more than 100 years, and has 

been harnessed in modern immunotherapies. These 

immunotherapies, such as immune checkpoint blockade (ICB), have 

revolutionized cancer treatment. However, ICB only works in a small 

subset of patients and is not curative in MM. Therefore, alternative or 

synergistic strategies are required. 

Design. In this project you will use a virotherapy approach that 

combines the activation of natural killer (NK) cells with tumour specific 

vaccination to prime anti-cancer T cell responses. 

Aim 1 to use a modified virus to retarget NK cells to MM 

Aim 2 to use a modified virus as a cancer vaccine. 

Techniques. This project is laboratory based and will include a range 

of techniques such as; virology, flow cytometry and animal models. 

Outcomes. This study will determine if a virus can be used to 

enhance NK cell and T cell activation and promote effective control of 

MM. 
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Primary supervisor (name): Associate Professor Alec Redwood 

Contact details (phone; email; 

location) 

6151 0895, alec.redwood@uwa.edu.au, Institute for Respiratory 

Health. 

Other supervisor/s if any 

(name): 

Professor Jenette Creaney 

Contact details (phone; email; 

location) 

6151 0896. jenette.creaney@uwa.edu.au, Institute for Respiratory 

Health 

SBMS Coordinating 

supervisor (for non-SBMS 

supervisors) 

 

Contact details (phone; email; 

location) 

 

Project title: The impact of T cell exhaustion on cancer vaccination 

Project location: 5th Floor Harry Perkins Building 

Project Description: 

Aims; Design; Techniques; 

Outcomes; References 

(optional): 

Background. The ability of the immune system to recognise and 

control cancer has been known for more than 100 years and is the 

basis of recent successful cancer immunotherapies. Whilst, these 

immunotherapies, such as checkpoint blockade (CPB), have 

revolutionized cancer treatment, they work in only a small subset of 

patients. Therefore, alternative or synergistic strategies are required. 

Our laboratory is seeking to use cancer vaccines to treat patients 

either as a stand-alone therapy, or as an adjunct to conventional 

immunotherapies. During cancer progression the T cells that 

recognise cancer antigens become increasingly “exhausted”. This T 

cell exhaustion is reversed by CPB, however we do not know if 

vaccination also reverses T cell exhaustion 

Design. We have shown that precursor non-exhausted (stem-like) T 

cell frequency correlates with positive outcomes in lung cancer and 

mesothelioma patients. This finding will be investigated in this study. 

 

Aim 1 Determine the antigen specificity of stem-like T cells in cancer 

patients. 

Aim 2 In an animal model determine if vaccination can reverse T cell 

exhaustion. 

 

Techniques. Tetramer staining, ELISpot assays, mouse models 

vaccine studies. 

Outcomes. This study will determine the antigen specificity of 

exhausted and stem-like T cells in cancer patients. And in an animal 

model determine under what conditions T cell exhaustion can be 

reversed. 
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Primary supervisor (name): Dr Kofi Stevens 

Contact details (phone; email; 

location) 

0404033962, kofi.stevens@uwa.edu.au, QEII Medical Centre, Harry 

Perkins Institute Level 5 

Other supervisor/s if any 

(name): 

Dr Andrew Crowe 

Contact details (phone; email; 

location) 

92663423, a.p.crowe@curtin.edu.au, Curtin University 

SBMS Coordinating 

supervisor (for non-SBMS 

supervisors) 

Dr Jonathan Chee 

Contact details (phone; email; 

location) 

61510908, Jonathan.chee@uwa.edu.au; QEII Medical Centre, Harry 

Perkins Institute Level 5 

Project title: Repurposing anti-copper drugs to improve mesothelioma 

immunotherapy 

Project location: QEII Medical Centre, Harry Perkins Institute Level 5 

Project Description: 

Aims; Design; Techniques; 

Outcomes; References 

(optional): 

Mesothelioma is an incurable cancer. While new therapies that 

increase anti-cancer immune responses have shown promise, most 

patients do not benefit from immunotherapy. 

 
Metals such as copper accumulate in mesothelioma, are essential for 

tumour growth and help cancers evade the immune response. Using 

copper-binding drugs, we aim to reduce the copper available to the 

cancer, and understand how it improves the function of anti-cancer 

immune cells. We will investigate the changes in gene and protein 

expression of tumour cells in response to copper and copper 

chelation therapy. Additionally we will characterise the effect of 

treatments on immune cell (Tcells and macrophages) activity in-vitro. 

We will assess Tcell mediated killing of tumour cells using in-vitro 

coculture assays in the presence of copper chelation therapies. 

Finally, we will determine the activity of copper chelation therapies in- 

vivo, and their effect on the tumor microenvironment. 

 

As these copper-binders are clinically approved for use in other 

diseases, they are novel drugs that can be repurposed to improve 

immunotherapies for patients with mesothelioma. 
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Primary supervisor (name): Dr. Andrew Stevenson 

Contact details (phone; email; 

location) 

Andrew.stevenson@uwa.edu.au, 0411153512, Harry Perkins North 

level 5 

Other supervisor/s if any 

(name): 

Dr. Mark Fear, Prof. Fiona Wood. 

Contact details (phone; email; 

location) 

Mark.fear@uwa.edu.au, Fiona.wood@health.wa.gov.au 

SBMS Coordinating 

supervisor (for non-SBMS 

supervisors) 

 

Contact details (phone; email; 

location) 

 

Project title: Investigating the role of CD26+ and CD26- fibroblasts in skin 

repair, scar formation and fibrosis 

Project location: Level 5, Harry Perkins North 

Project Description: 

Aims; Design; Techniques; 

Outcomes; References 

(optional): 

The Burn Injury Research Unit aims to reduce or eliminate the scarring 

that occurs after burn injury. One area we are examining is the 

heterogeneity of skin and scar fibroblasts. 

Recent studies have suggested distinct populations of fibroblasts exist in 

the skin, with some subtypes promoting scar formation or fibrosis and 

others driving a more regenerative repair process. CD26 has been 

postulated to be a cell surface marker that identifies pro-fibrotic subsets 

of fibroblasts, and can therefore be used to identify and potentially target 

fibrosis. 

Previous work from our lab has examined the expression of CD26 on 

skin, scar and fibrotic fibroblasts. Interestingly, whilst CD26+ and CD26- 

fibroblasts showed differences in phenotype, we also found that the 

expression of CD26 on cells could change over time. This has important 

implications for understanding fibroblasts subsets and their role in 

scarring and fibrosis. 

This project will investigate the expression of CD26 on skin, scar and 

fibrotic fibroblasts. The function of CD26 in sub-populations will also be 

interrogated, as well as the fluidity of fibroblast phenotype. 

This project will involve flow cytometry, cell sorting, collagen and ECM 

production assays and in vitro wound healing assays using primary 

human fibroblasts in cell culture. 

The project will further our understanding of fibroblast subtypes and roles 

in wound repair and scarring, providing important insight into possible 

therapeutic approaches to promote regeneration rather than scar 

formation after injury. 

The student will be integrated in a team of researchers from a variety of 

fields including chemistry, molecular biology and medical practitioners. 
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Primary supervisor (name): Dr Lisa Stinson (School of Molecular Sciences) 

Contact details (phone; email; 

location) 

Ph: 6488 3200 

Email: lisa.stinson@uwa.edu.au 

Location: Bayliss Building, UWA 

Other supervisor/s if any 

(name): 

Prof Donna Geddes (School of Molecular Sciences) 

Contact details (phone; email; 

location) 

Ph: 6488 7006 

Email: donna.geddes@uwa.edu.au 

Location: Bayliss Building, UWA 

SBMS Coordinating 

supervisor (for non-SBMS 

supervisors) 

Dr Demelza Ireland (School of Biomedical Sciences) 

Contact details (phone; email; 

location) 

Ph: 6457 2262 

Email: Demelza.ireland@uwa.edu.au 

Location: QEII M Block, UWA Health Campus 

Project title: Bifidobacteria in human milk – are they residents or tourists? 

Project location: Clinical Perinatal Research Laboratories, King Edward Memorial 

Hospital 

Project Description: 

Aims; Design; Techniques; 

Outcomes; References 

(optional): 

Bifidobacteria are keystone taxa in the infant gut microbiome. They 

are hypothesised to be transferred from mother to infant via human 

milk; however, given recent evidence that the viability of the human 

microbiome milk is far lower than previously assumed, there is a need 

to assess the viability of Bifidobacterium species in human milk. This 

project therefore aims to characterise the viability of bifidobacteria in 

human milk using culture. Three species that are representative of 

typical infant gut taxa will be inoculated into fresh human milk 

samples and incubated at 4⁰C, room temperature, and 37⁰C for 24 

hours. Samples will be taken at 3, 6, 9, 12, and 24 hours and 

bacterial culture will be performed to quantify the levels of each 

species these samples. The results of this study will allow us to 

assess the stability and viability of bifidobacteria in human milk, with 

implications for our understanding of vertical transmission of 

important infant gut microbiota. 
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Primary supervisor (name): Rhonda Taylor (adjunct SBMS appointment) 

Contact details (phone; email; 

location) 

0424447484, Rhonda.taylor@perkins.org.au, Harry Perkins Institute 

of Medical Research, QEII medical centre, Nedlands 

Other supervisor/s if any 

(name): 

Joshua Clayton, Gina Ravenscroft, Nigel Laing 

Contact details (phone; email; 

location) 

joshua.clayton@perkins.org.au, 

gina.ravenscroft@perkins.uwa.edu.au, nigel.laing@perkins.org.au 

SBMS Coordinating 

supervisor (for non-SBMS 

supervisors) 

 

Contact details (phone; email; 

location) 

 

Project title: Investigating targeted treatments for genetic muscle diseases 

Project location: Harry Perkins Institute of Medical Research 

Project Description: 

Aims; Design; Techniques; 

Outcomes; References 

(optional): 

The Laing and Ravenscroft laboratories have a long history in both 

genetic diagnosis and investigation of treatment options for patients 

suffering from neuromuscular disorders. Neuromuscular disorders are 

a group of heterogeneous conditions that affect the function of the 

voluntary muscles (trunk, limbs, face) via a defect in the muscle itself, 

the neuromuscular junction, or the motor neuron (nerve). These 

disorders are rare and are frequently severe and life limiting. 

Unfortunately, adequate treatment options are not yet available for 

most patients. 

We are currently investigating treatments that target the underlying 

genetic cause of disease, including allele-selective antisense 

oligonucleotides (ASOs) and nanoparticle delivery of therapeutic 

mRNA. We have developed a range of patient-derived induced 

pluripotent stem cell models, which will be used to test new 

treatments. 

This project would involve design of novel therapeutic nucleic acids 

(ASOs/mRNA) and delivery to a range of human cell cultures, 

followed by analysis of the effect of the treatment at the mRNA and 

protein levels. This will result in generating data on the feasibility of 

these strategies for treating neuromuscular disorders, which would be 

a significant step forward in this field. Further, this project will provide 

the student with a broad range of key laboratory skills including cell 

culture, transfection, RNA and DNA extraction, PCR, real-time PCR 

and western blotting. 
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Primary supervisors (name): 

(Team) 

Winthrop Professor Marc Tennant AM, Professor Estie Kruger, 

Dr Alex Park, Dr Yulia Shiikha 

Contact details (phone; email; 

location) 

Email any of us: marc.tennant@uwa.edu.au, 

estie.kruger@uwa.edu.au alex.park@uwa.edu.au 

Other supervisor/s if any 

(name): 

(Team) 

Winthrop Professor Marc Tennant AM, Professor Estie Kruger, 

Dr Alex Park, Dr Yulia Shiikha 

Contact details (phone; email; 

location) 

Email any of us: marc.tennant@uwa.edu.au, 

estie.kruger@uwa.edu.au alex.park@uwa.edu.au 

SBMS Coordinating 

supervisor (for non-SBMS 

supervisors) 

Prof Jeff Keelan 

Contact details (phone; email; 

location) 

Jeff.keelan@uwa.edu.au 

Project title: A project that is your passion and changes the world 

Our team includes about 30 graduate students and more than 200 

collaborators across the globe. The core values of the research team 

are about making a just and equitable society! All students are fully 

supported during their studies and we have a near 100% record of 

peer review publication from students’ efforts (with the student being 

the lead author). Research with this team will make a difference to 

the world!!! Please have a look at www.ircohe.net for lots more 

interesting info on who we are, what we do and the sorts of things you 

can do with our team. 

Project location: Anywhere on earth (we are an electronic team) 

All projects are designed to the individual’s passion. We ask you what 

you would like to do to change the world and work a project up to fit! 

We have projects for Honours, Masters, and Doctorate students and 

are keen to help you find a terrific, fun learning experience on a 

pathway to a great future life. To be part of the team only needs one 

thing: An interest in the world and making it a better place. We accept 

anyone with this passion. Our projects are mainly data driven so there 

is no real need to be at any one location 

Project Description: 

Aims; Design; Techniques; 

Outcomes; References 

(optional): 

International Communities 

We have a series of projects that address international community 

development. Below is a typical project but there are many others that 

are available to do – please if you have a passion in the area come 

and talk. 

Example Project: Rebuilding dental services in countries after war? 

Sri Lanka is a developing country about the size of Tasmania with the 

population of Australia with the history of 30 years long internal 
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 conflict which ended recently; leaving the people of Sri Lanka with 

many difficulties. 

Mapping the world 

We have a series of projects that look at building state-of-the art 

digital maps to address issues of health access. 

Example Project: Mapping services in mega-cities 

This year one of our honours students has mapped the entire city of 

Sao Paulo in Brazil – all 20 million people, all transport networks, 

everything. We have many projects that will give you a chance to 

learn some amazing leading edge mapping skills useful in all sorts of 

future roles from public health to NGO volunteering. 

Example Project: COVID-19 and aged care 

Today we are working on projects mapping aged care services and 

access to services during the COVID-19 pandemic using big data 

supplied by Google. 

Marginalised Communities 

We have a series of projects that address Australian marginalised 

communities and inequity. Below is a typical project but there are 

many others that are available to do – please if you have a passion in 

the area come and talk. 

Example Project: Does having grommets link to poor oral health? 

Many children suffer from ear infection and need to have grommets to 

treat the infections. The bacteria involved in these infections are 

similar to those that cause tooth decay. The proposed study will use 

Big Data techniques to test the hypothesis that there may be a 

linkage between these two conditions and that providing a dental 

surveillance program for patients attending for ear infections may 

reduce the emergency need for dental care for children and thus 

reduce health care costs and human suffering. The study will also 

include some health financing and cost-benefit analysis. 
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Project title: Clostridium (Clostridioides) difficile contamination of potatoes 

Project location:   QEIIMC, Nedlands, WA, 6009 

Project Description: 
Aims; Design; Techniques; 

Outcomes; References (optional): 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Clostridium (Clostridioides) difficile is an antimicrobial resistant (AMR) 
gastrointestinal pathogen that causes life-threatening diarrhoea and is 
ranked as one of the top 5 most “urgent” AMR threats by the US Centers 
for Disease Control and Prevention. In Australia, C. difficile causes >8,500 
cases and 600 deaths annually, with rising rates of community-associated 
C. difficile infection (CA-CDI). In recent years, we have experienced a 
nationwide community-based outbreak of CDI with no evidence of 
geographic clustering of highly related strains [1], consistent with a point 
source such as something in the national food chain. In Western Australia 
(WA), a high prevalence of C. difficile has been reported on retail potatoes 
(50-55%) which can serve as a vector for introducing C. difficile spores 
into the household environment [2]. To date, the role of food and the 
environment in the transmission of C. difficile is still unclear [3]. 
 
This project aims to:  
 

i. Determine the prevalence of C. difficile contamination of retail 

potatoes in WA and Queensland (QLD). 

ii. Determine the molecular types of C. difficile on retail potatoes by 

ribotyping and whole-genome sequencing (WGS). 

iii. Determine the source(s) of C. difficile on retail potatoes. 

iv. Examine the antimicrobial susceptibility profile of C. difficile isolated. 

 
Design:  
This project is a collaboration with The University of Queensland (UQ). 
Sampling will take place simultaneously in QLD (performed by our 
collaborators at UQ) and WA. Samples from QLD will be posted to UWA 
for laboratory processing. 
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Retail brushed potatoes ie potatoes with some soil still attached, will be 
purchased from supermarkets and farmer’s markets on four separate 
occasions to detect changes in molecular characteristics of C. difficile and 
possible seasonality. A pre-moistened sterile MWE Polywipe sponge will 
be used to sample the outer surface of the potatoes. Seventy potatoes will 
be sampled in each round of sampling per state.  
C. difficile strains of interest will be sequenced and analysed to 
understand their fine-scale genomic relatedness with ≤2 single nucleotide 
polymorphism differences in their core genome being regarded as 
consistent with a recent transmission event. Sequenced genomes will also 
be analysed in the context of our existing collection of >1000 sequenced 
clinical, veterinary and environmental (food, compost, lawn, garden, river, 
lakes and ponds) isolates sourced across Australia.  
 
Techniques: 

• Anaerobic culturing of bacteria. 

• Processing environmental samples. 

• PCR ribotyping, toxin gene profiling and WGS. 

• Antimicrobial susceptibility testing using agar dilution. 

 
Outcomes:  
This project will help generate data showing the importance of food as an 
exposure risk for CDI. It will also provide insight into farming practices in 
QLD and WA. Data from this project will complement ongoing studies and 
be used to develop a System Dynamics model of transmission pathways 
of C. difficile within and between different systems (human, animal and 
environmental) and will be used to identify cost-effective key interventions 
to reduce the incidence of human CDI. 
 
References: 
[1] Eyre DW, Tracey L, Elliott B, Slimings C, Huntington PG, Stuart RL, et 
al. Emergence and spread of predominantly community-onset Clostridium 
difficile PCR ribotype 244 infection in Australia, 2010 to 2012. Euro 
Surveill. 2015; 20: 21059. 
[2] Lim SC, Foster NF, Elliott B, Riley TV. High prevalence of Clostridium 
difficile on retail root vegetables, Western Australia. J Appl Microbiol. 
2018; 124: 585-90. 
[3] Lim SC, Knight DR, Riley TV. Clostridium difficile and One Health. Clin 
Microbiol Infect. 2020; 26: 857-63. 
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