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Striking back at Flystrike

Development of a Flystrike Vaccine
(research update)

Prototype ‘N’ Vaccine -
Prototype ‘R’ Vaccine -

No Vaccine -
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The journey so far.....
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Sheep blowfly vaccine targets
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HINDGUT

Cuticle lined
(robust/protected)

» Cardia and Anterior Midgut
=Peritrophic membrane (produced by specialised cells)

v

Salivary Gland

=Secretory proteases > Lines gut

> critical in strike establishment » Protective and digestive function

> ~ 1000 predicted proteins » Amenable to immunological targeting

> ~ 80 larval specific » Function knockout potentially lethal ©
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Vaccine Primary Target

Blocked/disrupted peritrophic matrix
Nutrient and digestion impaired

Sheep Blowfly larval midgut and PM

|
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B., Rong, JJ., Wei, XF. et al.
(Diptera: Stratiomyidae) larval peritrophic matrix. Proteome Sci 19,
https://doi.org/10.1186/512953-021-00175-x : ‘
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Peritrophic matrix (PM) is a meshwork of highly associated proteins and chitin
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The native antigen approach (Type N)

a) Using larvae against larvae for vaccine production

/

- Peritrophic Matrix
Made by specialised cells
In cardia and anterior mid-gut

Type “N” Vaccine

Native protein mix from Peritrophic matrix

Larvae in lab culture Dissected larval anterior mid-gut
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Specific Antigen identification strategy b) Recombinant antigen approach (Type R)

» Key: Vaccine target antigens involved in larval establishment and early growth
» Multi-dimensional antigen discovery process
» Extend and refine foundation knowledge of host-parasite interaction

-
—— @ Cardia
» protection
» digestion

> nutrition

Salivary gland
> establishment
» digestion
> nutrition

| Sheep host growth

Defined media growth / ,
» Natural flystrike parameters

» Non-sheep parameters
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A Similar
. Different

Hatch/neonate larvae
transcriptome -

Key antigen identification

Independent validations > candidates

Lifestage/tissue
Larvae

> novel
(L1)

»Multi-dimensional antigen discovery approach
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Vaccine Approach: Antigen Classes under Investigation (Type R)

Chitin fibrils

Class 2: Peritrophin-Mucins Class 4: Chitinases
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Vaccine Approach: Other Antigen Classes under Investigation (Type R)

Midgut microvilli
; v aviemaNg oo TN Bk RN TRy A NSORLGE (o R Ok e T CIONEG e i V .

“Midgut microvilli

Class 1: Peritrophins Class 3: Mucins

cl . VLP Chitin fibrils
(non seifms..{k:‘pmteins, Class 2 Packrohin-Mucins Class4:Chitinases ~ Class 6: 5P
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Population studies on blowfly populations help inform for strain variation implications to vaccine design
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o - Shilpa Kapoor

VIC, NSW, SA and QLD

PCoA axis 1
Dots reflect protein differences between populations
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From alignments presented in last meeting (August 2021): The NB strain has 5 polymorphisms to the reference lab strain out of the 12
polymorphic sites identified as present in more than one sequenced populations. l ) THE UNIVERSITY OF
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We are using Insect cells as factories for vaccine production (Type R)
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Candidate discovery ~ Sequence engineered for
recombinant production
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Malecular weight (kDa)
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Purified recombinant Insect cells in culture

Prototype vaccine Formulate orotein

tested in sheep

Bacterial E.coli culture

Not suitable for our complex antigens
MmRNA approach
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Vaccination trial : In vitro larval feeding bioassay (Models 1, 2 and 3)

Recombinant protein
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Vaccination trial

Flystrike prototype vaccine studies
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A vaccine could stop or reduce severity of flystrike?

Type N Type R No Vaccine

72 hour growth in vitro/skin model/immune sera
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Total larval mass recovered (g)

Total larval biomass effect
» Indicative of severity of strike

m

P P type \ X | type | C
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Prototype Vaccines
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Flystrike Vaccine — what next

» Translate promising preliminary

Type N results to on-sheep effects

Type R > Significant challenge

No Vaccine

larval weight

On sheep assay

6.00

~15% weight reduction

4.00

2.00
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Future Science........
v’ Exploring and enhancing skin immune response to the Flystrike Vaccine

v Adjuvant technology / Delivery mechanism

v Applying the science of Glycomics to vaccine development

v CSIRO supporting a Future Science Platform initiative in novel parasite vaccines

Complex
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Step 6: Optimise vaccine: key antigen formulation, adjuvant and delivery method, assessment of
period of protection studies are currently underway.

Step 7: CSIRO Novel vaccine platform initiative underway.
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Flystrike Vaccine — acknowledgements
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This publication is based on information presented at the Australian Wool Innovation Limited (AWI) Flystrike RD&E Technical Forum held on 10th August 2022. Some information in this publication has been
contributed by one or more third parties and licenced to AWI, and AWI has not verified whether this information is correct. This publication should only be used as a general aid and is not a substitute for
specific advice. To the extent permitted by law, we exclude all liability for loss or damage arising from the use of the information in this publication. Except to the extent permitted under Copyright Law no
part of this publication may be reproduced by any process, electronic or otherwise without the specific written permission of AWI. Neither may information be stored electronically in any form whatsoever
without such permission. AWI is grateful for its funding, which is primarily provided by Australian woolgrowers through a wool levy and by the Australian Government which provides a matching
contribution for eligible R&D activities. © 2022 Australian Wool Innovation Limited. All rights reserved.
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