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• Cancer

• Allograft

• Infectious disease

• biting

• mating
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Two independent transmissible cancers

Image credit: C Baars

DFT1

Image credit: AS Flies

Image credit: AS Flies

DFT2

Image credit: GG Russell
Ruth Pye
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Devil facial tumour (DFT) disease

Cunningham et al. 2021

DFT1

DFT2

Cunningham et al. 2020
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Mapping immune checkpoint interactions



Kruawan et al., unpublished

• DFT1 or DFT2 
cells spiked into 
whole blood

• Stained with 3 
antibodies

• Red blood cells 
lysed

• DFT1 and DFT2 
sorted from 
blood 
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Sorting circulating tumour cells from blood and biopsies?

Anuk Kruawan
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Devil immune system can kill DFT1 cells

6

Adapted from Ong et al., 2021
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Chrissie Ong

Wild devil with DFT1 regression

Image credit: NRE Tasmania STDP

Tovar et al., 2017
Days since tumour inoculation

Captive devils with DFT1 regressions
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How do you vaccinate a wild devil?



We need a prophylactic vaccine that can be delivered in edible baits
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Rupprecht et al., 2024
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Human adenovirus can transduce devil facial tumour cells and express transgenes

Ahab Kayigwe

Need a different approach for a prophylactic vaccine
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Vector-encoded MHC-I and B2M

DFT1 DFT1 B2M knockout

DFT1 B2M knockout

+ B2M & MHC-I knock-in

unpublished

Jocelyn Darby



DFT MHC-I + 

polypeptide neoantigen (PPNA)
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Vaccine design to hit multiple immune targets and effector pathways

Adenovirus

Miciak et al., 2018

DFT

MHC-I

Neoantigen

peptides
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Western blots for virus-encoded MHC-I allele and polypeptide neoantigen-GFP
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1 Seeblue plus 2 prestained markers

2 WIVA20.VS3 eluate

3 WIVA21.VS1 eluate

4 WIVA20.VS3 beads post elution 

5 WIVA21.VS1 beads post elution
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49 kDa

38 kDa

28 kDa

14 kDa

6 kDa

PPNA-GFP 82 kDa
98 kDa

62 kDa
49 kDa

38 kDa

28 kDa

14 kDa

6 kDa

anti-HA anti-GFP

GFP ~27kDa

1 Novex sharp prestained protein standard

2 Spleen

3 HEK293

4 HEK293 WIVA5.VS1

5 HEK293 WIVA12.VS1

6 HEK293 WIVA21.VS1

7 HEK293 WIVA20.VS3

1 2 3 4  5  6  7  

160 kDa
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HEK293A TD656 fibroblast – gum tissue TD656 fibroblast - lip tissue
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Permits for in vivo >2 years and counting; 
test virus in primary tissues in lab



• Devil immune system can kill DFT1 cells

• Oral vaccines effective for humans and wildlife

• Adenoviral vectors can transduce devil cells

• Experimental vaccines in development
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Summary



Thank you!
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Vaccine facility construction and permits for vaccine testing

Permits

• Office of the Gene Technology Regulator (approved June 2023)

• Animal Ethics Committee (approved 2022; update in progress)

• Captive Research Advisory Group

• Australian Pesticides and Veterinary Medicines Authority

• Biosecurity / NRE Tasmania / Parks & Wildlife Service



Diagnostic tests and advanced immunology tools for non-model species
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Andy.Flies@utas.edu.au

Nanobody toolbox
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Grace Russell



WIVA21

WIVA20

Transduction of lip tissue



Quantification of virus particles and infectious units
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Plaque assayMultispectral particle analysis

Jocelyn Darby Ai-Mei Change
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PD1/PDL1 mmunotherapy

Remove IFN-γ
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