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Centre collaboration: members & portfolio partners
+ 62 additional R&D bodies
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Rabbit Biocontrol Pipeline R&D Strategy

> Release of a new biocontrol agent every 10-15 years to counteract
inevitable genetic resistance and/or waning biocontrol effectiveness

Recommendations for a long-term rabbit
biocontrol research and innovation plan
Tanja Strive, CSIRO (Compiler)

2016
An Invasive Animals CRC Project
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Short term:

1. Optimise: Better use of existing viruses

Explore RHDV2 as

additional registered Optimise existing BCs and

better integration with

biocide

'CISS, 2017-2022 conventional control

(proposed)

Medium term:

2. Discover new viruses/pathogens
3. Select for better strains of existing
viruses

Long term:
4. Develop novel genetic biocontrol
approaches
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CISS Innovation Pipelines:
4 streams of rabbit biocontrol R&D

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029

AUSTRALIA'S RABBIT BIOCONTROL PIPELINE STRATEGY:
PHASE 4, 2022-2027
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CISS Innovation Pipelines:

rabbit biocontrol
1. RHDV1 K5: first rabbit biocontrol agent in 20 years

Recommendations for a long-term rabbit
biocontrol research and innovation plan
Tanja Strive, CSIRO (Compiler)

2016
An Invasive Animals CRC Project

Discovery of RCV-Al Freeze-dried RHDV
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Invasive Animals CRC
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CISS Innovation Pipelines:
rabbit biocontrol

1. RHDV2: A new rabbit calicivirus
« Emerged in Europe in 2010

« Can overcome immunity to other strains

« Kills rabbits (including young) and European hares 12 (AHOV) casen _
« First reported in May 2015 (arrived in ~2014) = Gl1a (HOVA) canes )

Suitable as a year round registered biocontrol

Proportion of total cases (%)

« Has become dominant strain in Australian environment | _w
« Reduced rabbit populations by ~ 60% on average 8"‘ H‘ H‘ H“H

agent? .

Science (2017-22) and economic impact assesSSmMent | "o oseccoosssscsesss

concluded that there is not a strong business case §3335825582%88332388
. . Month-year

at thIS tlme BGl1 BGL2 lGK1a B Mixed infections

(Hall et al., 2015; Mahar et al., 2018; Hall et al., 2017+2018, Ramset et al., 2020)
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2. Discover new rabbit pathogens

What is killing rabbits?
Can we use it as the next biocontrol?

=> Exploratory NGS sequencing of
unexplained lagomorph deaths

In Australia Overseas
North & South America

CentroUC

.. . . CAPES - Center of Applied
Hepatlt!s Ein | Novel Hepaciviruses, W Ecology & Sustainability
Australian rabbits others...... ?

=>ongoing

Jenckel et al., 2021a, Jenckel et al., 2021b, Jenckel et al., 2022

& NATIONAL WILDLIFE RESEARCH CENTER
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CISS Innovation Pipelines:

rabbit biocontrol

3. Select for better RHDV strains: RHD-Accelerator
=> Selection of Immune escape mutants

% A )3)~ Ay )3

Passage ‘ Repeat

é%«,*—»,k.)\‘ —

Grow Virus presence Of Neutl’alisation and Se|eCti0n
neutralising antibodies for new variants

« Next superior virus strain for release (overcomes immunity to existing strains)
« PLATFORM, repeated use, stay one step ahead

 Non-GM

* Needs a culture system!! -> lacking for >30 years for many caliciviruses

@ mila 2%0Y
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RHD-Accelerator- Development of an Organoid
culture system for cultivation of virus

» First reproducible ex-vivo culture system for
RHDV replication in > 30 years

* Optimisation and upscaling underway

« Liver organoids can also be used to study

species specificity
RHDV-1 | RHDV-2

Rabbit +++ +++

Hepatobiliary organoids derived from leporids support the replication of Hare B R
hepatotropic lagoviruses Mouse - -

Egi Kardia, Omid Fakhri, Megan Pavy, Hugh Mason, Nina Huang, Elena Smertina, Mary K. Estes, Tanja Strive, Cat - -
Michael Frese, ' Robyn M. Hall
doi: httpsi//dolorg/ 1 0.1 101/2022.04.07.487566 Fox - -
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CISS Innovation Pipelines:
4. genetic biocontrol

GENETIC BIOCONTROL TECHNOLOGY FOR PEST N at i O n aI R& D p r O g r am (C u r re n t)

VERTEBRATES: DECISION FRAMEWORK SUMMARY

'ORT BY WENDY RUSCOE, SUSAN CAMPBELL, LUCY CARTER, ADITI MANKAD,
PETER BROWN, MARGARET BYRNE, KEVIN OH, MARK TIZARD & TANJA STRIVE

Prioritisation and decision framework
> mice, rats, rabbits, carp, foxes, feral cats
Proof of concept research on mammal
(mice) and fish (zebrafish) models

B = T & e Gene Drive @ —l— Wild-type
NNNNNNNNNNNNNNNNNNNNNNN : ' @I@ I@

a NSW De.partment of . Australian Government
THE UNIVERSITY 3 covemenr | PrimMary Industries
MACQUARIE GOVERNMENT OF Department of Agriculture,
YADELAIDE University WESTERNALSTRAL " Fisheries and Forestry CENTRE FOR

INVASIVE SPECIES SOLUTIONS



Relative rabbit abundance

The show must go on.....

AUSTRALIA’S RABBIT BIOCONTROL PIPELINE STRATEGY:

PHASE 4, 2022-2027
AREPORT BY STRIVE, T, KERR, P, COOKE B, COX, T, HALL, R, KIRKLAND,
PACIONL C PAGE B RAMSAY, D TAGGART P, PA PRICE R

COLLABORATION

INNOVATION IMPACT

1. Optimised use of existing viruses

2. New pathogen??

3. RHD-Accelerator??
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The show must go on.....
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