Landcare Research fl¢ Munistry of et
‘ - EEIEF'I:EE'I-II'II'IEHI'HILDI'I ’ s

Manaaki Whenua

L AE AL R

<)

Using next-generation molecular
approaches to uncover
cryptic disease-causing agents
in native wildlife

Dan Tompkins (LCR)
Dan White (LCR)
Richard Hall (ESR)
Richard Jakob-Hoff (NZCCM) &5 N ZCCM

Kate Mcinnes (D O C) @ Department of Conservation

Te Papa Atawhbai




Acknowledgements

Wray Grimaldi (University of Otago)
Jing Wang (ESR)
Bethany Jackson (NZCCM)

Ron Moorhouse (DOC)
Phil Lyver (LCR) N e S |

Keven Drew (LCR) E(f%rvgsﬁeua!fgi eScience
Catriona MacLeod (LCR)

Amy Whitehead (University of Melbourne)
David Pulford (MPI)




Pathogen discovery




Pathogen discovery




Pathogen discovery

Specific molecular
teste.g. PCR




Pathogen discovery

Group diagnostic
e.g. culture

Specific molecular
teste.g. PCR




Group diagnostic
e.g. culture

Pathogen Discovery
Procedures to
detect all
genetic material

Specific molecular
teste.g. PCR



Pathogen discovery
NCBI GENBANK '

."
. . &/

Group diagnostic
e.g. culture 0 o
=2

Pathogen Discovery
Procedures to

Specific molecular de_tect all |
test e.g. PCR genetic material




Pathogen discovery
NCBI GENBANK '

B

Group diagnostic >
e.g. culture 2.0 O
pd
— L
m
O
P
L
_ Q)
%

= Pathogen Discovery

E Procedures to

Specific molecular de_tect all |
test e.g. PCR genetic material




What does it involve?
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Inflammation of the cloaca observed
in several individuals.

Can become lesioned with
associated bacterial growth.

Can cause infertility and potentially
death.




Need to identify cause to guide both
treatment and preventive management.

Bacteria present bacteria (principally
Escherichia coli and Enterococcus spp.)
are common intestinal inhabitants.

Underlying viral cause?




Exudative cloacitis in kakapo §

Preliminary investigation of faecal material from one diseased individual,
compared to a pooled sample of material from non-diseased individuals.
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Viral agents related to diet detected, but no avian viruses detected.
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Viral agents related to diet detected, but no avian viruses detected.

However, very strong evidence for an E. coli phage present in the diseased
bird, but not the non-diseased pool.




Exudative cloacitis in kakapo

Preliminary investigation of faecal material from one diseased individual,
compared to a pooled sample of material from non-diseased individuals.
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Viral agents related to diet detected, but no avian viruses detected.

However, very strong evidence for an E. coli phage present in the diseased
bird, but not the non-diseased pool.

Escherichia phage TL-2011b is known to occur in E. coli causing food-borne
disease outbreaks in people.
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Are there corresponding differences in genomic E. coli community structure?

Eschenchia col

environmental samples <Eschencha»
Eschenchia alberts
Eschenchia blattae
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Eschenchia col ABU 83972
Eschenchia col APEC O1
Eschenchia cok CFTO73
Eschenchia col ED1a
Eschenchia coll ETEC H10407
Eschenchia cob HUSECA1
Eschenchia ool INE3034
Eschenchia ool K-12
Eschenchia col KOT1FL
Eschenchia cob LF82
Eschenchia cob NAT14
Eschenchia col 0104344
Eschenchia col 0111 4
Eschenchia cob 0157
Eschencha col Q157 H7
Eschenchia col 026111
Eschenchia cok 044 H18
Eschenchia col OS5H7
Eschenchia col O7 K1
Eschenchia coll O3 H1
Eschenchia cob SE11
Eschenichia cob SE15
Eschenchia col SMS-3.5
Eschenchia cob UM146
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Eschenchia col UMNKES
Eschenchia col W
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Eschenchia sp. E24-PCA-T2P21
Excherchia sp EMB 210
Eschenchia sp. F24-PCALTIP2Y
Excherchia sp. GORDS
Eschenchia sp. HPCKc-45
Eschenchia sp. SWM_isolation_4
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Several E. coli strains detected
across all samples.

Very strong evidence for the
presence of E. coli LF82 in the
diseased bird, but not the non-
diseased pool.
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Are there corresponding differences in genomic E. coli community structure? ‘@
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Exnmna o 10034 Very strong evidence for the
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Eschenchia col O83 M1

Eschenchia col SE11

Eschenchia cob SE1S

e esrncna o sus 35 This strain is associated with

e inflammatory bowel disease

A (Crohn’s disease) in people.
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Eschenchia sp. HPCKc-45

Eschenchia sp. SWM_isolation_4
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Viral community comparison between feather-loss (N = 12 individuals) and
non-diseased (N = 12 individuals) pools of faecal material.
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Viral community comparison between feather-loss (N = 12 individuals) and
non-diseased (N = 12 individuals) pools of faecal material.
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key hepatitis vi
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Turkey hepattis virus 29930

Agaricus bisporus virus X

Potentially pathogenic rotavirus and hepatitis viruses detected in the pools of
material from both the feather-loss and non-diseased individuals.
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Viral community comparison between feather-loss (N = 12 individuals) and
non-diseased (N = 12 individuals) pools of faecal material.
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Enterobacteria phage phid174

e I:] Chicken astrovirus
Acite bee paralysis virus

ssRNA postive-strand viruses, no DNA stage Picornavirus chickeniCHI1 4 010

Picornavirales

Jassified Picornaviridae
l ’_ SEERsslliag reor | Picornavirus turkey TRK22USAR010

key hepatitis vi
WKEX EpSIRES virus Turkey hepatitis virus 0091 1
Turkey hepattis virus 29930

Agaricus bigporus virus X

Potentially pathogenic rotavirus and hepatitis viruses detected in the pools of
material from both the feather-loss and non-diseased individuals.

Strong evidence for the presence of an astrovirus in the feather-loss birds only
(related to, but divergent from, Avian nephritis virus 2).




Adelie penguin feather loss

Viral community comparison between feather-loss (N = 12 individuals) and
non-diseased (N = 12 individuals) pools of faecal material.

| |dsDNA viruses, no RhA stage

Human picobirnavirus

dsRNA viruges

l Rotavius | Rotavirus 4

Rotavirus O chicken/SVO0049/DE2005

Enterobacteria phage phid174

e I:] Chicken astrovirus
Acute bee paralysis virus

ssRNA postive-strand viruses, no DNA stage Picornavirus chickeniCHI1 4 010

Picornavirales
| l_ unclassified Picornaviridae

| D] | Picornavirus turkey TREK2Z2USA010
h L key hepatitis vi
WKEX EpSIRES virus Turkey hepatitis virus 0091 1
Turkey hepattis virus 29930

Agaricus bisporus virus X

Potentially pathogenic rotavirus and hepatitis viruses detected in the pools of
material from both the feather-loss and non-diseased individuals.

Strong evidence for the presence of an astrovirus in the feather-loss birds only
(related to, but divergent from, Avian nephritis virus 2).

Mild cases in chickens - diarrhea, stunted growth and skin lesions.
Severe cases in immunosuppressed, under-nourished or stressed chicks —
nephrosis, emaciation, and even sudden death.
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Where to from here?




Other applications?

« Application of capability to wildlife zoonoses (infections
transmitted to people)

« Viral agents in New Zealand bat species?
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Australasian Gannets at Muriwai; are they also carrying
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Other applications?

« Application of capability to wildlife zoonoses (infections
transmitted to people)

« Viral agents in New Zealand bat species?

« Serological evidence for Ross River Virus exposure to
Australasian Gannets at Muriwai; are they also carrying
the virus over from Australia?

« Rodent-borne infections — recent increase in human cases
of murine typhus; are there other agents we should be
concerned about?
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« Application of capability to agricultural disease issues of
concern

« Better understanding of Salmonella dynamics and causes
of outbreaks?
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Other applications?

« Application of capability to agricultural disease issues of
concern

;e

« Better understanding of Salmonella dynamics and causes
of outbreaks?

* Viral component of Varroa mite impact on honey bees in
New Zealand?

« Import contamination — e.g. is palm kernel from Malaysia
contaminated with livestock diseases?
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TO BE CONTINUED...



