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FROJECT AIM:

To develop a PCR test bo detect avion infloenza virus directly from bird cloacal
samples amd =e the test in a targeted suorveillance program of YVicloman wikl
hirds.

FROJECT OBJECTIVES:

Tao design ard undertoke a targeted survedllance program for the detection of
ALV in Viclorian waber birds — in particular migratory wading binds and
appropriabe species of wild ducks.

Ta develop o rupid screening PCR o detect avion infloeren from wild bind
doacal symiples.

To validate the AN soreening PCE against traditional il cuoliure
techmiques.

To charcterise the H protein cleavape site of ATV tolates isolated from wild
il s.

To generate a reference genetic database for comparison of exasting and ey
ALV straims.

Tao further understand the molscular epidemiclogy of AlY within Viclorian
wild hird populations and posable implications o Viclorian  pouliry
imdusiries.

7. To present resalts ina writben report and a scientific aricle.
ABBREVIATIONS:

AV Andan influens vinas

APMV Avian para myxovirus

H Haemagplutinin sobtype

HA Haemagglulinalion assay

HI Hasmagglutination inhikition assay

M Mearaminidase subtype

DY Mewcasile Disease vins

HE Morth Easi (Victoria)

HEW Mew Sowth Wales

BV Morth West (Victoria)

PCR Polymesras: Chain Keaction

FF Fort Phillip region (Vicltoria)

ET-FCE  Reverse Transcription Folymerase Chain Keaction
SE Morth East (Victoria)

W Morth East (Vicloria)

WTH Viral Transport Medium
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TWTRODTCTION:

Avion influenza &= not a new disease, however the widespread infection of
production Birds sround the workd is emerging 2= a siprificant and incressing
problem. This hes been highlighted by the most recenl outbreaks of highly
pathogemic avian inflosnza (HPAL) throughoot South-East (SE) Asia from 2009-
5. This outhreak has been unprecedented in termes of the see of the area effected,
the high pathogenicity of the vines amd the length of time it has persisted. Crer
120 million pouliny have been Killed or colled during thess outhreaks.

Infloenza vineses are subtyped bassd on their haemagglutinin (Hi to HiGg) and
negraminklase (M1 o Mg) surfece proteins (Bohm ef al, 1906; Poudhier of al.,
2008 The heemagplotinin ghooprotein for inflleenza viruses is prodoced as a
precursor, Ho, whidh requires cleavage by host proteasss o become functional
and render the virus infectious. The H protein of mild pathogenic (MPAL)
sublypes have two basic amino acids ab thear cleavage site (Wood ef al, 1952,
These viroses are limited to ceavage by host probesses and are therefore
restricted tooreplication at sibes in the host such as the respirabory amd inbestinal
tract where large aomounts of virus are generabed wsually withool prodocing
clinical signs (Kida ef al. 1980; Webster ef al, 1978). [n contrast, highly
pathagemic (HPAL) subtypes possess multiple basic amino adds ot the ceavge
site and can be cleaved by a ubiquitous prolesse present throughout the hind,
resulting in pathogenic damage 1o vital organs and tssoss, disease and death
(Rott, 12, Wood af al, 1999). Many combinations of H and B proteins are
possble and they can be prone o ressssortment, however it appears: thak the H
and N proteins remain stable inowild Bird hosts and do nol mutate as readily os
documented in domestic poultry (Sharp ef al, 15970

Traditionally, AIV subtypes Hg amd H7? have generully been considersd b be
mildly pathagenic, kowever all HPAL viroses that have been characterised to date
are of the sobiype profile Hs or HT (amd possbly Hgl. The imcressing
cocurrences of AV outhreaks are creating confusion as to whether all H5 and H7
molubes are in foct HPAL The H5M1 viros responsble for the most recent
outhreak coosing widespresd disease in several countries now appears fo be
highly pathogenic for chickens, ducks and migrakory birds. In sddition, there is
always the potenbiol for LPAI and MPAl  virnoses to undergo
remssortment/mutation and lead o the emergence of other threatening HPAL
viral subtypes. For example, MPAL were shown bo have matated to HPAL during
the 1989, 1904 and 1990 oathreaks.

Uniil recently, oaly low pathogenic A1V subtypes were commaon in wild Binds
(Alexander, o], however the highly pathogenic Asian HEN1 virus has now also
heen Bolated from wild birds in several countries.  In Austrulia by contrast,
despite available information from surveillance and other stodies, the role of wild
hirds in the transmizsion of avian influens virps o pouliry remains orcertain
(Areey 2004a, Hunn o004, Tormer 20040 Auwstralian surveillance studies have
deteded a range of non-pathogenic avian infloenza vires including, Ha, Hy, Hy,
Hi, HY and Hiz (Mackenge of al, 1984; Mackenzie of al, 1985, Peroulis «f al.,
2o04) Al fve past Australian outbreaks have been due o H7BM7, H7H9 or
HyN4 subtypes (Barr of o, 1856; Selleck ef ol , 107, Selleck et al., 2000, Turner,
t7h & Westhury, 18], and yel imterestingly these sublvpes have never heen
isolabed from wild bird and duck surveillance (Areey, S00gb]

It s known that mamny migratory birds amd docks travel to or pass throogh
countries currently infected with Heki where they may acguire the viros A
recent review identified shorebirds (Charadmiformes] as the group maost likely (o
inbroduce avian inflesnza vinses from 5B Asia (Tracey ef al, 2004} Shorebirds
such as red-necked stints, cordew sandpipers, sharp-tailsd sandpipers and red
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knols congregate in large mumbers, ofien interact with terresirial speces and
migrate i the northern hemisphere sach year (Alexander, 2o00; Tracey o al,
2o04) Suss ef al, (1Eg) however, reporied that it is more sffective to target
diocks (Anatidae) for detecting Al virus than shorehirds.

Based on the available information for avian mfluerza, it was degded that this
praject wauld fooos on sampling both Charadmiformes and Anatides, particulady
where the two can co-mingle. To date, surveillance programs in Australia for AV
have been generally limited in soope and geogruphic area, and occurred with [itths
collaboration.  This project was designed with the aim of establishing the
groandwork for @ more long berm and coordinabed avian influens sarveillanoe
approach Lo be implemented, indtially for Victoria, but ultimately for Aostralio.
Part of the aedit for the socoess of this program was due bo the excellent Enks
made with an extensve range of individuals and groaps. These inclode:

Paul Selleck CE RO Avstralian Animal Health Laboratories: AIN Eefer=nce
Laboratory

Alan Hampson  WHO Callaborating Centre for Reference and Besssreh on
Influenz

Fete Collins Victorian Waders Study Group (VIWSE)

George frossek  Department of Sustainability and Environment {DEE), VIC
Bremt Waklran Game Coondl, NSW

Juohin Tracey Department of Primamy [ndustries, KW

Tim Baick Morthem Australian Quamntine Strategy (HACS)

Rupert Woods  Anstralian Wildlife Health Metwork

Chris Bunn Department of Agriculture, Fisheres & Foresiry

Bremdan Rodomi Department Primary Industries (DPT), Knoafield, VIC

Jason Ferris Eigratory and marine species, Department of the Environment
& Heritage
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METHODMLOGIES:
Wildl Bird Sample Collection

Appropriate collaborations were formed o provide access o migratory bird and
duock sumples. These included the WHO Collaborative Cenbre for Reference and
Research on Influenea and the Vidionan Waders Shudy Group for colleclion of
wading bird samples. Wading bird samples were collected rom varous sites
arvandd Victoria including Wernbes (8W Vicl, Queensclilf (5W Vic), Yallock creek
(SE Vic) and Gippsland (SE Vicl. Collaborations with the DSE, the YWEG and
the Game Coancil of BSW enabled colledion of dock samiples from a wide range
af locations including the Yictoran W, BW, Port Phillip and SE regions, and
from southern MSW. Whers possible, areas were strategically targeted to where
dodkes were known bo co-inhabil wetlands with wading birds. A number of
sumples however, were apportunistically oollected during duck and  quoail
shooting season from a variety of locations.

DPI Athwond hosts an Arbovines survellance program for the state of Victoria.
Arcess bo this program allowed testing of the sentinel chickens thal are positionsd
inm a total of five stes along the length of the Moarmay Biver (Eerang., Edhoo,
Wodonga, Tatura and Tallangatia) and cne site in Gippslamd. Cloacal samples of
the =entinel chickens al sach of these sites were taken for AV testing,

Dacron or paediatric swahs were used Lo collect doascal samples from each bird.
Swabs were placed inlo 2mls of VTR (7% w/v brain heart infusion powder,
sooounitsml penacillin, § mg/mL strepbomyein, 0. mg/ml gentamicin and 4
ml/ mL amphotericn B} and stored chilled for tramsport back: o the laboratory.

Virus culture

Sumples were pooled inbo groups of five for viral calture. That is, 200p] of each
WTM sample wus minsd and then 200p] of the mivture inocelats] into the
alluntoic cavity of an embryonated egg.  Allantoic fuid was eollected from each
dead egp as they were detected and screemsd by HA and HI for APMYs 1, 4 and &
and AIV ming standard profocods.  Antiserums for the HT assps wers kindly
provided by Paul Selleck, CSIRC Australian Animal Health Laboratory.

Any pooled samples giving a positive HA fbre were then reinoculsted from
ariginal ¥ T samples and the same procedore followed except that 20opl for
cach sample was inoculated into each of five eggs At the completion of the
second passage, the five epgps were harvested, pooled and soreened by HA whether
ar not there was any egg deaths  This allows for the debection of less viralent
struins of haemaglutinating virnes that may not cowse epp death.

PCR design

International fiterature was obiained and Australian olleagues contacted o
determine the most appropriate PCE methodology o trall After much
comsideration, it was decided that the Foochier f al, {2000) primers be ohlained
for use in this stody.

Additional primeers bassd on the redesign of the Fouchier primers by Hans Heine
at CAIRG AAHL (personal commumication] were also obiained. The difference
however, was that the CSIRO group use a probe in their FCR amd the test was
optimised ol this laboratory withowot the probe included. Thas adds transfer of the
test from one laboratory 1o another and also redoces the oot of the test, an
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important conzideration when considering the large numberz of samplez that are
proceszed in surveillance work. Unfortunately, this modified test was also unable
to detect virns directly from cloacal swabs, but were good for detection after
preliminary egg culture. Primers reported in an article publizhed by Spackman ef
al,, (2o002) were alzo considered, however on the basiz of the negative feedback
obtained from our WHO collaborators on their reliability. these primers were
omitted from farther testing.

Since none of the single round PCR tests were able to reliably detect ATV from
bird swabs, it was decided to modify the Fouchier primers to allow a nested PCR
to be emploved. Thiz had the anticipated benefit of increasing the sensitivity and
detecting the virus directly from cloacal swabs. All further PCE experimental

work was performed with these primers as shown below:

PCR Primers omitted from this document by request of Author.

PCE conditions and optimisation

In order to perform the PCR, it was necessary to first isolate RNA from the VTM,
which was reverse transcribed and amplified in a RT-PCE. This was then
followed by a nested PCE.

Viral BA was izolated from 1400l VT using the QlAgen BIMNeasy kit and eluting
the ENA with Goul of water. An aliquot of sul of purified RMA was then
transcribed to cDNA nsing AMV reverse transcriptase (Promega) and Tth DNA
polymerase (Promega) in a RT-PCE. of 30 cycles, 2l of the final product was then
nsed as template DNA for the nested PCE.

The nested PCR. was performed on a Roche Lighteveler Feal Time PCE machine,
Optimisation included varyving the magnesium chloride concentration, primer
concentration, annealing temperature, number of PCE cvcles and DNA
concenfration. The final optimized PCE. conditions were:

Magnesinm comcentration  3mid

Primer conceniration A T |

Annealing temperature fzeC

MNumber of PCE cycles 30 cycles

DNA concentration 2ul of RT-PCE product

These conditions produced a specific, zingle product of 87°C melting
temperature, with no primer dimers or other non-specific products.
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Sample collection

Dmuring the pericd Feb o4 to April o5, a total of 1390 bird cloacal samples were
collected. This included 785 duck samples, 504 samples for migratory and other
birds and 101 samples from sentinel chickens, Mast of the wading bird samples
were collected during late spring and summer, whereas most of the duck samples
were collacted during summer and aubumn. Table 1 provides a breakdown of the
mumbers collected of duck and other bird species, The first vear of sampling had
an emphasis on wading birds, however as information was gathered, the foms for
the second vear turned more toward duck sampling. A significant effort was also
made to collect samples from a variety of locations around Victoria (refer to Table
2]}, Dme to the presence of a collaborator in B5W, 170 of the total duck samples
were collected from southern MSW,

Viral enltnre

All 1390 bird and duck samples collected were proceszsd and propogated in
embryonated eggs for avian viruses. Though the primary focns for this project
was detection of AT wirus, thiz testing procedure also detects other
hasmagglutinating viruses such as Neweastle dissase viras (MDWV]) and other avian
paramyEovimses (AP

A total of g wiral pocls had hasmagglutinating viruses detected. The ndividual
samples comprising these pools were then inomlated individually into eges to
determine the individual momber of birds that were contributing to the positive
result, Inm total, thers were three izolates of ATV, one isolate of APTMV-1, one
isolate of APMV-4 and four isolates of APTIV-5 cultured in eggs [Fefer to Table 2
for a full summeary of the vitnses detected using this method)., The three isolates
of ATV came from two pools and these were subssquently typed ATV Ha using the
hasmagglutination inhibition assay, All of these AIV samples were from ducks
caught during summer (Dec zoog) in Werribee (Port Phillip region). Two of the
APTMIV-6 samples came from poels of thres quail that were pooled in the field and
weare subsaquently unable to be tested individually.

Wested Real Timwe PCR

After sereening the 1990 samples for the presence of wirms using viral culiure in
eggs, all of the samples were subjected individuwally to the nested Feal Time PCE
(Fafar to table 2 for a full list of culiure and PCE. resualts).

All seven samples that were positive for APV in calture were negative by PCE
All three ATV Hy samples detected by culture wers positive in the nested PCE. Of
the remaining 1350 egz culture negative samples, 1368 were negative and 12
positive by PCE.  The twelve samples that tested positive by PCE, but that were
negative by pooled culture were sequenced. The sequence of all twelwe PCR
products matched the published ATV sequences in Genbank, confirming that the
are trus ATV sequences, This suzzests that thers is avian influenza vimes in these
samples but for some reason the viras cannot be cultured, bat that the wiral EMNA
is being detected, The most likely reason for this is that the vims did not survive
transport fo the laboratory and subsequent storaze.



Specificity of Nested PCR

The Fe=al Time PCE test developed iz a test designed to detect all 15 subiypes of
avian infiuenza. This project aimed to test a3 many differsnt subitypes as poszible,
however due to the limftted avatlability of some of the subtypes, and the
guaranfine restrictions surounding the handling of exctic subtypes, the conduact
of a more thorouzh investization was hampered — |t was however, possible to get
at least one veterinary representative izolate fro."8ach H subtype other than Hz
and Hia (Hiq is not available in Anstralia). The isolates are from a range of
species inchuding birds, pizs and horses (Refer to Figure 2). In addition, a total of
four bmman avian inflaenza izolates of the Hi, H2 and H3 sabiypes wara obtained
from the WHO Reference laboratory. These samples also tested positive in the
nested Feal Time PCR test (data not shown). Listed below is the full list of ATV
isolates that were meluded i the nested PCE and tested positive:

HilTg - AJSshelduck WA/ 1757,/78
H3ME - A/black duck/ WA Bgg/d3
Halz2 - Afteal /VIC/78C 2001
H4M4 - Afgrey teal 'WA 1840/
H5M1 - Afchicken Vietnam/ /2004
H5Mg - Afshearwater (Australia s
HM7 - Afchicken Wictoria/Gs
H7Mg - Afchicken/Cuesnsland gl
HENS - Afshearwater (Australia 7z
HEMY - Aftarkey/Cntario/6118 /67
Halz - Altarkey Wisconsin /85
Hioky - Afchicken /Germany T/ 44
HidX6 - Aftern/ anstralia7s

Hi317g - Alred-necked stint WA/ 574504
Higweé - Afpall/Maryland) 704/ 77
HizXg - Afshaldwek WA 1762 /7y
Hi - A/Brishane 193/ 2004

Hi - Afvictoria/ 500, 2005

Hz - AfSAT

H3 - B/Brishaneq/ /2005

A mamber of other veterinary vimses have also besn tested to ensure that they do
ot cross react (o the ATV test including Mewcastle disease virus and other avian
paramyxovinses, akabans viras, aino viras, ephemeral fever vims and bovine
parainfluenza virus (results not shown), All of thesa vireses were negative in the
nested Feal Time PCE test

Sensitivity of Wested PCR

IMore exparimental work = required to determine the apalytical sensstivity of the
nested Beal time PCE test. Testing to date howewver, has shown that avian
infimenza viras is directly detected from cloacal swabs withoat prior amplification
in cultare, which was the primary zim of the test design Experiments ara also in
progress to determdne how many cloacal samples can be pooled without losing
the abdlity to detect virus directly from the VT samples.
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Table 1
between Feb 2004 and April 2005,

rumber of wild bird samples collacted at various sites within Victoria

) . ket of samples
Eird Species Common Mame TOTAL
004 2005
Elack dack a5 iz7
Grey Teal duck 33 2449
Chestomt Teal dack a3 a7
wiood duck 33 )
Cuacks - — Td5
Pink ear duck ] 2
Shelduck 15 o
Hardhead duck 1 <
Mountan duck o 3
Elue-wing Shovel dack 2 1
Red-necked stints 256 o
Curlew sandpipers 16 o
Sharp-tailed sandpipars 46 o
Fed kmots 39 o
Ear Tatled Godw:t o 42
Iizratory and other — o _
= hirds Eraen Shank 2 o 504
Masked lapwing 2 o
Swans 4 o
Enddy murmstone i o
gmail 508 o
Chickans Sentine] Chickens o 101 10
1390
Tabls o; Sumrmary of sample collaction by region
VICTORLA
EIRD WEW TOTAL
FF NE SE W =W
Cacks 150 9g 131 192 23 170 =835
Shorebirds & other 286 o 160 o 58 o 04
Eentins] Chicksns o gz o 19 o o 104
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Figare 1

stapdard BT-PCE compared with nested RT-PCE. (2] A f2ld sample that was

positive for ATV by calturs in embryonated eggs was unable to be detacted nzing published
Fouchier of al., (2o00) primers. (b)) A modification of the protecol to allow 2 nested PCE to
be emploved, resulted in the ATV Ha samples as detected by egg oulture, to be clearly
detectable directly from the VI sample.

4 EDFF g Final Biporh = Fage is




]

BEo=
B
T
=
L
[T
T
b
2
<
=
[T
fald F':l' 'I-|I| '?I'l Te D 'I|.I| ﬁ':l'l +|I|'| o -ﬁ':l' -i.:'l n!l'l i -i'll'l Nll g R ﬁlll -L\.::'l -ﬁ::
(&)
=
2
=
L
o
E
2
0
=
™
'Ji.l -"'!:l. 'l:ll.l -"Il. ':ll.l -".:l. u.ll.l :I'Il. -c.ll.l ;-_:-_ -cull.l :1:-. -clu:l.l lu-'ll -clu:l.l lu-lll '.-l.:l.l -.lll 'r\.ll.l u-ll
Temparatura (°C)
Figare 20 Mested Peal Time PCE melting carve analysis for 2 range of ATV H subtypes. The

full ranze of ATV subtypes tested were positive by nested Beal Time PCE (a) HI,
H4 Hs and Hy sabtypes (2ote; the H521 isolate is the recent Asian strain]. (b
M1, Hz, HE, HE, Hyg, Hio, Hi1, Hiz, Hig and Hij subtypes.
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Table3:  Summary of viral caltars o embryonated ezgs and AL nested Real Time PCR
results for all 1390 cloacal samples.

Sampling details Test rasult

s Bird Type Age Region Date :E]E'E . AIVECR

[ Grey beal 2] K] i Maor 04 APMY 4 Megalive

vl Black Duck ] 1] FP Mor o4 APMY 6 Mepative

w0 il NI W Mlar g APMY 6 Mepalive

[Ty Black Duck ] ] [ Mar 04 A PRV 6 Megalive

FRia il 2] K] i Maor 04 A PAMY 6 Megalive

ik Black Duck 2] K] FP Maor 04 S PAMY 6 Megalive

(] Black Duck Aclalt LS Jam oF APMY 1 Megalive

i hestnul Te N [ g 41% Ha4 Presitive
) hestnul Te W] [ESSRY] 41 Ha Prsitive
] hestnul Te ] Doz g 41 Ha Positive
21 Chestnul Teal NI Y [z g Mepalive Positive
| Chestnul Teal D P [z g Mepative Prossi tive
b Y] Cheestnul Teal M PP [z g Mepative Pomitive
2R Grey beal Aulalt PP Mur 0% Megative Positive
28 Girey Leal Aclalt PP Mur oF Megative Positive
pral il Black Duck Aclalt FF Mur o Megative Positive
2053 Elack Duck Aclualt PP Mar 05 Megutive Positive
T Black Duck Aulalt PP Mur o Eive Pomitive
10 Black Duck Aulalt PP Mur 0% Megative Positive
a4 Girey Leal Adualt NE Mur 0f Megative Positive
Ry Grey teal Aclalt NE Mur o Megative Positive
i ¥ Grey teal Alult WE Mur 08 Hegalive Prossi tive
Al 1368 remaining duck [ wading bird [ sentinel chicken samples Megative Megalive

MD Mot determmined

Table 4: Summary of percentages of samples positove for various cultured virases and PCR amplified ATV, For both ducks and guatl
samples, the exact peroentage of APMIV-6 found is unable to be caloulated due to some samples being pooled in the field.

o of Pos %% POS Virus
Species Total Number TN — miAY nin — max Trared
(AIV PCR) (AIV PCR)

0.43% APMIV-1

1 0.43% APMV-4
Cuck 783

4—12 o05-15% APMV-6

3 o.4%
(25 (1.5%]

Quaadl 3.5 — 10.4% APMV-6

&
(5]
i

Sentine] chickens 10 - - -

wading birds 446 - - -




DISCUSSION:

This projact sought o undertaks “targeted” surreillance of wild birds or the detection of
avian influenza virmes. Withouat the presence of a formal risk assessment for Victoria, an
approach of careful planning was employed. The targeted sampling program was
desizned to sample the bird species most likely to carmy ALV, that is specific species of
wading birds and ducks identified as ]ﬂece‘rr carriers from published literatura
(Alevander, 2o00; Tracey ef al, 2o004). Other factors inchided acconnting for seasonal
vartations in virs prevalence where possible, choosing locations where fnferactions
betwesn wading birds and ducks were likely, and proximity to the poultty industry. In
addition to the considerations sbove, it has also been suggested that juvenils dacks ars
likaly to have a higher prevalencs of ATV, Unfortunately however, our Hmdted aceess to
sampling of wild ducks daring their juvenile phase meant that only small pumbers of
javeniles were samplad,

Ssveral collaborations were formed during this project that led to the acquisttion of
13590 bird zamples. This was a cost-sffactive means of chizining samples from a wids
range of locations in Vickoria, as well as 170 dock samples from 5w, All of the
samples wers subjectad to the traditional “zold standard™ method for vims detaction,
cultare in embryonated egzs, in pools of five. Using this fechoigue two pools wers
positive for ATV and when cultured as individual samples, a total of thres ATV isolates
were deterted, which were confirmed as the Hy subtype using the haemagghitimation
inhibition assay. In addstion one APMYV-1 (non-viralent MDWV: Va-like), one APTIV-4
and five APROV-b isclates were also detected. Mo ]:uaema_gglm:inating ViMIses wers
culvared fior the remaining 1500 samples.

Several single round PCE tests wers trialed, however despite optimdsation, each of the
single round RT-PCR assays tested were only able to detect ATV if bird samples wers
first growm in eggs. That is, these PCE tests failed to reliably detect vimus directly from
the cloacal swabs. The most promdising of the primer stz (Fouchier ef al |, 2002) wers
then modified to allow nested PCE to be employed. MNested PCE is a two-step PCE that
has the advantags over single-round PCR of higher sensitivity and a confirmation of
seguance within the first-round PCE prodact. The newly developed nested BT-PCE was
able to reliably detect wimus directly from the bird cloacal swab in wiral transport
medinom. Validation experiments wers also extremely promizing in that all of the ATV
subfypes tested were positive and all non-ATV winises testad were negative, withot
emception.

All 1350 bird samples wers subjscted inddvidually to the ATV nested RT-PCER. Using
thds technigque there was a total of 15 PCR posttives. Three of these positives were tha
thres ezg multare positives, the other 12 were PCE positive only and were not able to be
cultured in eggs despite an additional blind passage. Sequencing of these PCR products
revealed that they wera fype A ATV isolates, and not sparicus PCE products. The most
likely conclusion is that thess are 5-amp1-=_=. where the virus has died during transport
and subseguent storage, however it is also possible that the vimus i5 o foo low a
concentration to be detectad by culture. It is highly anliksaly that these are falss
positives due to contamnation as marmersns precautions are followed to prevent such
ococnrrences, and the fact that the sequences do not exactly match that of the positive
control or each other.

This stady has demonstrated that ATV is only present at a very Low prevalence in wild
birds in Anstralia. Based on egz cultare results the prevalence was found to be 0.2%,
whereas based on the PCE results the prevalsnce was 1.1%. Either way, both figures ars
low. Imterestingly, all of the positives from both calture and PCE were from ducks; six
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from chestnat teal five from grey teal and four from black duck. This make:s the
prevalence of ATV in ducks o.2% by oultare and 1.9% by PCRL

In summary, this study found that there is only a low prevalence of ATV in wild birds
and ducks i Anstralia. The only subtype of ATV detected was Hy, which s considarad
LPAT Mo Hsor Hy isolates wers found. Future studiss will ideally sncompass a rangs
of factors including:

» sampling the appropriate species and age of birds, particnlarly ducks

vlentification of priorty areas

seazonal fluctuations

proximity of wild birds to poaltry establishments

a vearly sampling regims contributing to a longer-tenm longitedinal stady

w
w
w
w
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