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Good morning everyone, my name is Rowan, I’m one of Associate Professor Julie Olds masters students at Western Sydney University. Our work is focused on finding out why bare-nosed wombats are so heavily impacted by the disease. My work is focused on finding genetic diversity in the major histocompatibility complex in wombats, with the hopes to finding a link to sarcoptic mange susceptibility. 



Wombats and Sarcoptic Mange

■ Wombats are ‘ecosystem engineers’ 
– burrowing assists soil turnover, nutrient 

cycling and water infiltration

■ All species highly impacted by anthropogenic 
changes1

■ Sarcoptic mange: Caused by sarcoptes scabiei2

■ Found in bare-nosed and southern-hairy nosed 
wombats

– not recorded in northern-hairy nosed 
wombats

– bare-nosed wombats most impacted
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Wombats, we know they are ecosystem engineers and that they play an important role in soil health. We also know that they have been heavily impacted by humans through habitat loss, invasive species and predation amongst other things. We also know that they are impacted by sarcoptic mange, its seen in the bare-nosed wombat and the southern hairy-nosed wombats. At this stage it’s not seen in Northern hairy-nosed wombats thankfully. While it is seen on southern hairy-nosed wombats, they are not impacted to the extent of bare-nosed wombats and we need to find out why. 



Major Histocompatibility 
Complex Class II
■ Highly polymorphic group of genes

■ Codes for proteins on cell surface that aid in recognition of foreign 
substances 3,4

■ Present antigenic peptides to T cells – invoking an immune response

■ Three classes

– MHCI and MHC II are associated with antigen presentation

– MHCIII is associated in inflammation

■ Focus on MHCII:

– Presents exogenously derived peptides to T helper cells

Photo credit: quora.com
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The major histocompatibility complex or MHC, is a highly polymorphic group of genes that code for antigen recognising proteins on the surface of cells. The mhc protein holds onto an entigen, and presents it to the T cell to invoke an immune response. You can see in the diagrams on the left the MHC molecule on the surface of an antigen presenting cell, binding to an antigen and then presenting it to the T cell for identification and an initial immune response. There are three classes of MHC, class 1 and 2 are associated with antigen presenation, whereas class 3 is associated with the inflammation response. This project focuses on class 2 as its role is to present exogenously derived antigens to t cells, so that means anything from outside of the body will be picked up by the MHC II molecule. This is important for research into Sarcoptic mange as obviously the mites are on the skin of the wombat, and cells such as epithelial cells, saliva or even waste products that have made their way into the lympathic system of the wombat would be picked up only by the MHCII proteins. 



Why MHC?

■ MHC has defined links to population immunity 
5,6,7

■ Highly researched

■ MHC diversity should be considered when 
assessing population health

■ Lowered MHC diversity is a compromised 
capability to respond to environmental 
changes and emergent diseases

■ Lowered MHC diversity compromises the long-
term survival of a population
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So why did we pick MHC? MHC is important for this research, not just because of the role it plays in immune response, but because it is a heavily researched gene group in mammals and has been shown to have a defined link to population immune fitness and population survival long term. Research has shown that a lowered MHC diversity in a population leads to compromised population health, and a lowered capability to respond to environmental changes and emerging diseases. As a lowered MHC diversity compromises the long-term survival of a population, it is important it is considered when assessing population health, and developing population management strategies for threatened populations. 



Methods
Sample Collection
- Scat samples 
- Scat was also collected from captive southern hairy-nosed 

and bare-nosed wombats at Featherdale Wildlife Park
- DNA from northern hairy-nosed wombat was donated by 

Dr Andrea Taylor
- Opportunistic tissue samples
DNA Extraction and Sequencing
- DNA extracted by Australian Genomic Research Facility 

(AGRF)
- NGS done by AGRF for MHCII 
- DAB Primers used are known to amplify MHCII in a range 

of marsupials 9

Bio-informatic analysis will involve 
- Programs available through Genbank and NCBI databases 
including BLAST and ClustalW Photo credit: Julie Old
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For this project, we used scat samples and tissue samples for DNA extraction. �With scat collection, we collected fresh scats to ensure the surface was still moist. Scats were washed in a phosphate buffered solution to get just the wombat epithelial cells from the outside of the scat. For tissue samples, we collected a small section of muscle from deceased wombats generally found when travelling to or from field work. All samples were sent to AGRF for extraction and sequencing. We used DAB and DBBE primers developed from Koalas to amplify MHCII in a number of marsupials. DAB has a broader range, whereas DBBE primers are more specific. Bioinformatic analysis is done through Genbank and NCBI database programs including BLAST and ClustalW 



Results

- Initial results from work by Eden 
Hermsen 10

- Total of 44 scats and 40 tissue samples 
were amplified with DAB primers and 
sequenced successfully

- Total of 21 variants and 19 potential 
peptide sequences were found 

- DBBE successfully amplified in 6 scats 
and 2 tissue, 5 variations were found
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This project was initially started by Eden Hermsen who determined it was possible to extract, amplify and sequence MHCII from wombat scats. �During her project, Eden was able to amplify a total of 44 scat and 40 tissue samples using DAB primers. From these samples, a total of 21 variants were found. So that is to say, there was a total of 21 entirely unique sequences found. Eden also amplified and sequence a total of 6 scats and 2 tissue samples using DBBE primers, and found 5 unique sequences. DAB – 25% uniqueDBBE – 71% unique. DBBE is the more accurate primer to use, however it is much more difficult to have successful amplifications and sequencing. 



Ongoing study

- Initial study used PCR and traditional cloning 
techniques 

- Success using DNA from scats 

- NGS used in this study on larger number of samples

■ DNA Extraction and Sequencing

- DNA extracted by Australian Genomic Research 
Facility (AGRF)

- NGS done by AGRF for MHCII 

- DAB Primers used are known to amplify MHCII in a 
range of marsupials 9

■ Bio-informatic analysis will involve 

■ - Programs available through Genbank and NCBI 
databases including BLAST and ClustalW 
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Edens projects was invaluable in terms of determining that this project is possible, and finding initial results for MHC in bare-nosed wombats,Edens initial study used PCR and traditional cloning techniques on a relatively small number of samples. However, due to the nature of the MHC sequence, a newer method of sequencing, next-gen sequencing, will be used going forward. MHC sequences can have a number of variations within a single individual, so NGS will allow for all of those variations to be sequenced. This will give us as clearer picture of the true diversity of the MHC gene in an entire population. 



Future Directions

- Future results from next-gen sequencing hope to increase 
accuracy of diversity estimation 

- Diversity of MHCII is an important indicator of population 
immune fitness

- Further correlation to sarcoptic mange instance and MHCII 
diversity is needed to determine if there is an impact on 
disease occurrence in wild populations

- Initial results focus on bare-nosed wombats

- Further research needed on hairy-nosed wombats to 
determine if there is a correlation to mange severity and 
MHCII diversity
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We hope, with an increased number of samples and a new sequencing technique we will have a more accurate measure of genetic diversity in a population. This will hopefully allow us to find a link between genetic diversity and sarcoptic mange incidence, providing more information that can be used in the management of populations. Additionally, we hope to find a difference in diversity between each wombat species, that may give us an insight into why one species is more impacted by sarcoptic mange than another. However, while this project may give us an initial insight, further research will be needed especially into hairy-nosed species. 
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