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Test, Train and Innovate Project

Andrew Francesca Drlan
Szentirmay Galea Marsh
40 yearsin technology 30 yearsin 30 yearsin
and reagent microbiology, molecular
developmentfor bacteriology and biology and
advance molecular- molecular biologyasa microbiology as
based diagnostics diagnostician researcher

100+ Years experience in Diaghostics and Research



Let me introduce Mic

* 48 well laboratory PCR Thermocycler

* Designed for cancer research gene
expression studies

* Designed in Australia
e Made in Australia
* No calibration




Point-of Care (POC)

Point-of-Decision, Pen-side
Pond-side, Station-Based

Deployable-Diagnhostics

Same test, Different location



Trichomoniasis

White Paper

Seeking Harmonization of Trichomoniasis
Regulatory and Testing Standards

https://www.usaha.org/upload/Publication/Top%20Specific/NIAA_USAHA_Joint_Foru
m_on_Tricho.pdf

Francesca Galea (2023) Trichomonas pouch culture on samples
e Tritrichomonas foetus from Central Queensland. Culture setup on cattle station and

« 80-90% of exposed cows become infected transported, by road, back to Sydney

-

* Most cows recover MG
* 1% of cows can carry for up to 22 months post Y S s
breeding and 63 to 97 days post calving

]

* Bulls
* Infected bulls typically show no clinical signs

* Do notclear infection
e Culled



MEAT & LIVESTOCK AUSTRALIA

HERD HEALTH

B.AHE.0327 Cost of Endemic Disease Update 2022

Final report

Cattle:
Priority list of endemic diseases for the red meat
industry — 2022 update 200 - Costs
, m Treatment
Project code: B.AHE.0327 Prevention
Prepared by: Production
Richard Shephard (Herd Health), 150
John Webb Ware (Mackinnon Project, University of Melbourne),
Ben Blomfield (Mackinnon Project, University of Melbourne),
Geoff Niethe (Niethe Consultar’;ies) X An n u a l_ LOSS ($m)
Ll = 100 - _ Northern Southern TOTAL
Date published: 30 June 2022 .
¢ Trichomonas 3.7 11.2 14.9
Table 2. Major risk factors ranked by level of reproductive wastage
Moderate risk factors Lowest risk factors =T
(>5% increase in reproductive (<5% increase in i
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NFECTIOUS DISEASE RISK FACTORS
| « [BVDV (ind exotic) ) | « Neosporosis * 0 - — — = ==
Vibriosis Akabane 2 ¥ g [2\ [ 2\ I » = fe\ C 5\ &
‘l—’w. : - : 2 £ % [5\[¢ g\[5\ § § 2[8\& £(:) 3
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JTahIe 2. Major risk factors ranked by level of reproductive wastage

Highest risk factors Moderate nisk factors Lowest nisk factors
e (=20% increase in (=5% increase in reproductive {=5% increase in reproductive
dsS ow Project seproduciive wasiage) wastage) wasiago)
INFECTIOUS DISEASE RISK FACTORS
o o . . « BVDV (incl exofic) +  Meosporosis
Compressive guide for Veterinarians + Vibriosis + Akabane
. . . . +  Botulism + Leptospirosis
investigating reproductive loss . Trchomoniasis
+«  BHV (incl exofic)
McGowan M, Fordyce G, O’Rourke P, Barnes T, Morton J, Menzies D, Jephcott S, McCosker K, Smith D, + BEE
Perkins N, Marquart L, Newsome T, Burns B (2014). Northern Australian beef fertility project:
CashCow. Report prepared for Meat & Livestock Australia, Sydney. v Tick fever
Available at: https://www.mla.com.au/research-and-development/search-rd-reports/final- +  Clostridial diseases
reportdetails/productivity-on-farm/northern-australian-beef-fertility-project-cashcow/370

Biosecurity ===
I's everyone's business

Underdiagnhosed due to limited

REPRODUCTIVE access to diagnostic services

DISEASE INVESTIGATION

GUIDELINES FORVETERINARIANS

Northern Australia Biosecurity Surveillance Working Group
Version 1 April 2019

The Northern Austrafia Biasecurity Surveiliance Project is part of e Austrsfian Goverrments  Agricuarsl
Compeiivensss White Paper, he government's plan for stronger frmers and 3 stronger economy.

https://nabsnet.com.au/wp-content/uploads/2019/09/NABS-Repro-Guide-for-Veterinarians-Sep2019.pdf



Campylobacter 2017

47 bulls tested
 Culture and PCR
All culture negative

* PCR positives.
* |ssues with the specificity of the PCR



BRD 2019-2022

Sample using standard

swab
Two true gPCR
multiplex tests

Test 1
* Bovine herpes virus (BHV)
* Histophilus somni

* Trueperella pyogenes
Bovine beta actin control

Test 2
Mycoplasma bovis

Mannheimia haemolytica

Pasteurella multocida
Bovine beta actin control



* Covid stopped
Sydney folk from
going on site

e Run with a
Generator




Mobile Laboratory 2023

1 Window

Hand Clean
station

Window

 PC2 Must be DOUBLE

doored to outside

" pustalan Agribusiness |
\ithPointof-Care solutions




Trichomoniasis
2024

 ACV Bull Workshop -
Charters Towers

* Interest developed
resulting in 787 bulls
being sample and tested

* Resultsin 12 hours of
sampling (24 if we got
lost due to using GPS)
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Trichomoniasis
2024/25

* 26,000 km

* 5Trips from
NSW to Qld by
road or air

* Road —
* Air
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Three versions of Deployable Diagnostics

Option 1 — Mobile Laboratory Option 2-FIFO Option 3 - Veterinarian




Option 1 — Mobile Laboratory

* Large numbers of animals
Automated setup

Multiple tests

Different platforms — Pesti ELISA
2 Myra

4 Mics

2 Operators

500+ samples per day

Mobile laboratoyy

 ustralian Agribusiness

/7R
it Pointof-Care solutions ‘




Option 2 - FIFO

Fly In Fly Out

Large numbers of animals
Automated setup
Molecular only

1 Myra, 1 Mic, 1 Operator
200 samples per day




Option 3 — Veterinarian

e Small numbers of animals
* Manual setup

* Molecularonly

* 1 Micandyou

e <46 samples perday




10N

— Sample Collect

INarian

Option 3 — Veter

BULLOGI PAGIFIER




Transfer sample to extraction tube




Heat to extract DNA

5 minutes



Centrifuge

30 seconds



Transfer to Mic

/ﬁ bio moilecular systfems

50 minutes
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Run Profile 5148 2479 073 | 0.99952 sH 5158 ©
Samples 7" 7 : 6 5168 ©
5158 2747 0.70 0.99984 | 178 ©
Information 14 5168 2404 0.74 0.99957 Y | 5188 ©
Dat: 5178 2544 075 099935 ol 5108 ®
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Decision
Py Well | Colour | Sample Name
Identifier - Report =
p 1] W |war
= ) 2 W (wss
| Analysis 3| B |wao
Cycling 4] M |wao
Melt 6 . ikl
6 W42
Absolute Quantification
7| B |wa3
Allelic Discrimination 8 . W 44
Identifier of I |wss DNA consitent with Trich Foetus
Relative Quantification 10 B |w4e
1 . W 47 DNA consitent with Trich Foetus
Test PCR assay Action
Beta Actin Trichomonas 12 . w 48
13 W 49
NTC (negative control ) - -
Both negative ACCEPT 14 W50
Beta actin (Positive Control) + 15 . w 51
ACCEPT
Trichomonas (Positive Control) + 16 w 52
SCCERT 17| I |ws3 DNA consitent with Trich Foetus
ACCEPT PCR Run 18 . W 54
19 Il [wss
Sample + + 20 j W 56
DNA Consistent with
Trich Foetus 21 W57
.
Sample + - [ ]
.
49| B |wr7e INVALID
sample - + INVALID 41 o (w77 INVALID
42 TF_BA Positive Control
Sampl - - INVALID
mee 43| W |ntc NTC




Most asked Questions

Can you run any commercial or published PCR assay?
Yes!

Can this be used for any Agribusiness?
Yes!

1000s, 10s of thousands of possibilities
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