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Using Bioinformatics to Investigate the Spread of Disease 

A Victorian Challenge and Enrichment Series event for high ability students in Years 9 and 
10. 

You may have heard that COVID-19 jumped the species barrier to infect humans. What does this mean? 
How is this possible? And can this happen in reverse? Discover the answers to these questions as you use 
bioinformatics to investigate infectious disease.   

Many of the diseases that have plagued humankind are zoonotic diseases, those that cross the barrier 
from one animal species to another. AIDS, ebola, SARS, and now COVID-19 are all caused by viruses that 
originally infected other animals. Conversely, when a global pandemic occurs, humans relay the virus to a 
range of other potentially susceptible species. Research helps us to determine which animal species may 
be most susceptible so we can implement controls and reduce the risk to agricultural livestock, our beloved 
pets, and many endangered animal species. 

Global surveillance and coordinated responses are integral to controlling zoonotic disease outbreaks and 
preventing fresh outbreaks in humans and in other animals. Scientists use a variety of bioinformatics tools 
to investigate the risks of zoonotic transmission.  Bioinformatics refers to the digital storage, manipulation, 
and analysis of biological information, such as DNA and protein sequences.  In this program, you will slip 
into the bioinformatician’s seat and use online digital tools to track the spread of coronavirus, investigate 
the interactions between viral and host proteins, and investigate the susceptibility of potential host 
animals to the coronavirus. You will evaluate the risk that an animal species of interest to you may contract 
COVID-19. 

This program features two components 
1. Pre-tasks: - The fundamental structure of DNA (15 minutes) 

- The biology of coronavirus (50 minutes) 
- Download Cn3D software (5 minutes) 

2. A live video-conferencing workshop run by GTAC Education Officers (120 minutes) 

Pre-task 1: DNA structure and bioinformatics 
DNA is a molecule that stores information in the form of sequences that we can digitally archive and 
analyze.  Watch the video on DNA structure (https://www.gtac.edu.au/exploring-the-structure-of-dna-
online-course/) and learn about how the information is stored in the form of DNA sequences. 

Learning Intentions 
Understand DNA structure and how the chemical sequences of DNA are represented as digital data. 
Success Criteria 
You can describe how a linear string of four letters represents the information stored in a segment of 
the double-stranded DNA molecule. 
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Pre-task 2: What is coronavirus? 
COVID-19 transformed the world during 2020.  The infectious agent 
responsible for the pandemic was SARS-CoV-2, a form of coronavirus. 
Participate in the online course on coronavirus 
(https://www.gtac.edu.au/what-is-covid-19-online-course/) to learn about 
the structure and function of the virus components and discover how Melbourne scientists are 
investigating the disease. 

Learning Intentions 
Understand the emergence of pandemics, the structure of the coronavirus, and how viruses “hijack” 
host cells to replicate and spread. 
Success Criteria 
You can describe the progression from an outbreak to a pandemic; you can describe the structure of 
the coronavirus and explain how the virus attaches to host cells, invades and replicates. 

 

Pre-task 3: Download Cn3D 
The live video-conferencing workshop involves the use of online tools and databases.  In order to 
prepare for the session, download the Cn3D v.4.3.1 application to your device.  The download is free.  
The application and instructions are available from NCBI at: 
https://www.ncbi.nlm.nih.gov/Structure/CN3D/cn3dinstall.shtml 
 

Live video-conferencing workshop  
Program led by GTAC staff (120 minutes) 
The first 10 minutes are dedicated to ensuring students have joined the meeting space and to help 
familiarise them with the technology.  

Workshop program descriptor 
Evaluate the risk of different 
species becoming infected by 
coronavirus  
 
Students learn how genetic 
information is translated to build 
proteins and how the function of a 
protein is related to its structure. 
Students access online tools and 
databases to investigate how 
coronavirus infects animals.  
Students make an inquiry into 
animals of their own choice, 
evaluating their risk of coronavirus 
infection. 

Learning Intentions 
1. Understand how to interpret the genetic code. 
2. Relate the function of a protein to its structure. 
3. Analyse DNA and protein sequences to gain insights into the 

evolution of virus strains and animal species. 
4. Use bioinformatics data to compare proteins from different 

species and assess their similarity. 
Success Criteria 
• You can use the genetic code to translate a sequence of 

DNA into a sequence of amino acids in a protein. 
• You can identify and describe the portion of human 

epithelial ACE-2 protein on the surface of lung cells that 
binds with the coronavirus spike protein. 

• You can use online bioinformatics tools to align DNA and 
protein sequences to construct evolutionary trees. 

• You can analyse evolutionary trees to determine how closely 
related different species are to one another. 

• You can retrieve sequences for animals you are interested in 
and use bioinformatics data to predict the risk of species’ 
susceptibility to coronavirus infection. 
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What video-conferencing technology will be used to deliver the workshop for this program? 

The video-conferencing technology GTAC will use to deliver the program to your students is Cisco WebEx 
Meetings or Cisco WebEx Events.  This video conferencing platform is funded and approved by the 
Department of Education and Training for use in all government schools.  

At least 2 GTAC staff will deliver this program to present material, and support student interaction using 
polls and the chat function in the WebEx application. 

All GTAC staff participating in this program: 

• are registered with the Victorian Institute of Teaching or have a current Working with children 
check 

• have training in using video-conferencing platforms to deliver learning programs to Victorian 
teachers and students 

What if students are participating from home? 

GTAC will liaise with the classroom teacher/parent to coordinate the delivery of this program. We will 
provide a meeting number and password to pass on to students. We will also provide support materials to 
pass onto students to assist them with connecting to the session.  

We will utilise a variety of pedagogies to encourage participation and guide students to understand 
technologies so they can analyse results. Pedagogical tools include animations, simulations, computer 
programs and critical thinking tools designed to support students to retrieve, analyse and interpret 
sequence data, and to use the data to evaluate risks to animals and inform conservation decisions. 

Program adjustment  

Please note that this program replaces the original VCES program on DNA barcoding.  The original program 
cannot be offered as planned owing to restrictions associated with COVID-19.   
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