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Figure 1: Geographical map of the swab collection locations of the current study
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Table 1: The

rimers sequences used for RT-PCR amplification of M, HA and NA genes of AIV

Primer Primer sequnces PCR Product(bp)
Matrix-F | TATTCGTCTCAGGGAGCAAAAGCAGGTAG 1027
Matrix-R | ATATCGTCGTATTAGTAGAAACAAGGTAGTTTTT

HA-F | TATTCGTCTCAGGGAGCAAAAGCAGGGTA 1778

HA-R | ATATCGTCTCGTATTAGAAACAAGGGTGTTTT

NA-F | TATTGGTCTCAGGGAGCAAAAGCAGGAGT 1413

ATATCGTCTCGTATTAGTAGAAACAAGGAGTTTTTT

Figure 3- Analysis of the specific RT-PCR for
detection of M gene. Lane 1: Positive control of
M gene AlV (1027 bp band). Lane 2: Marker
(100bp DNA ladder). Lane 3-7 were the AIV
isolates of this study and lane 8: Negative

control.

Figure 4. Neuraminidase-Inhibition assay(NI).
From right to left, Tubel: N8 Antiserum, Tube2:
N6 Antiserum, Tube3: N8 Antiserum, Tube 4:
N6 Antiserum, Tube 5: N1 Antiserum
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Table 2: Information of the Iranian avian influenza viruses of the current study

Isolate Bird Province Date Segment | Accession
i HA MZ453091
Allran/ Domestic duck 282 Domestic Mazandran | 2017/8/30
duck NA MZ453104
. Domestic HA MZ453105
A/lran/ Domestic duck 341 duck Mazandran 2017/8/9 NA MZ453107
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Table 3:

Comparison of HA segment amino acids between 282 and 341 strains
Isolate 226 | 228 | 337(Cleavage Site)
Al/lran/Domestic duck 282 \% P PEKASR
Allran/ Domestic duck 341 \% P PEKASR

A-avian-Japan-8KI10148-2008(HAN2Z)
E A-duck-Japan-110G1032-2011(HEN2Z)
A-duck-Guangxi-912-2008(HANZ2)
: A-chicken-Shandong-S2610-2012(H4N2)
A-duck-Sichuan-S4202-2011(H4N2)

e Acmiallard Xuyi-10-2006(HEN2)
4‘_‘:A-npo!bﬂl duck-Xuy-6:-2006(H11N2)
A-spotbill duck-Xuyl-18-2005(H5N2)
e A-Taiwan-DV5 18-2006(HEN2)
E A-greater white-fronted goose-Natharlands-5-2008(H5N2)

A-mallard-Swaden-68504-2007(HAN2)
A-mallard-Sweden-68451-2006(H2N2)
A-Mallard-Netherlands-21-2013(H3N2)
e Avmallard-Sweden 4932-2004(H9N2)
A-gadwall-Altai-1202.2007(HEN2))

A-domastic duck-Georgla-1-2015(HEN2)
A-duck-Bangladash-2019(H7N2)-MWAE6509 1
A-mallard-Ukraina-2020(H7N2)-MWB55478 1
A-duck-Bangladesh-33638-2017(HAN2)

W 252NA-com

W 341NA-com

- A-Anser fabalis.China-Anhui-566-2014(HGN2)
e Acwild bird-Anhui-S66.2014(HON2)
A-duck-Mongolia-124-2015(H3IN2)
A-duck-Mongolla-6-2015(H10N2)
A-duck-Mongolia-164-2016(H1N2)

a1k

|

A-duck-Taiwan-4379-2013(HEN2)
o A-mule duck-Bulgariat96-2010(HAN2)

b A-Teal-Norway-10_1360-2007(H4N2)
~ A-mallard duck-Korea-LBM188-2008(H4N2)
e Acmallard-Korea-M198-2013(H4N2)

A-ostrich-South Africa-Al1091-2006(M5N2)
A-mallard-Jiangxl-1-4-2010(H3N2)
_[: A-duck-Hubei-52213-2012(HAN2
A-duck-Jiangxi-S21046-2012(HAN2)
A-chicken-lran-189-2011(H9N2)
A-chicken-lran-EBGV-88-2010(HINZ2)
Aschickenran-UT-Barin-2017(H9N2)
A-Chicken-Pakistan-(H9N2)-AJ291393 1
A-chickan-Jordan-2004(H9N2)-MFE73329 1
A-chicken-lran-B263-2004(HIN2)
[:A-chlcken-llsn.ZMT-101-1995(H9N2)

i

A-chicken-Tehran-Marand-1998(HIN2)-MIK968667 1
— A-dk-Hong Kong-293-1978(H7N2)
e A-dove-Korea-511-03(H3N2)

— - Aturkey-Minnesota-16423.3.2014(HaN2)
A-blue-winged teal ALB-580-1979(H4N2)
A-mallard-Albarta-223-1979(HANZ)
A-mallard-Minnasota-371-1998(HAN2
A-mallard-lowa-10082685-2010(HANZ)
A-anvironment-Maryland-140S1384-2014(HAN2)

[: A-avian-New York-466812-2006(HE6N2)
[~ A-mallard-Chile-C946-2016(H4N2)

I Acsilver teal-Argentina-CIP061.32.2011(H4N2)
A-duck-Hong Kong-24-1976(H4N2)

A-Sydnay-(HIN2)-AJ291403 1

— :A-Danmﬂrk-61-03(H3N?)
A-Tahran-2006(H3N2)-FJ769869 1

D

Figure 4. Nucleotide distance of segment 4, HA, of the isolates of the current study with those isolated

from several other vertebrates.
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Figure 5. Nucleotide sequence of segment 6, NA, of the isolates of the current study with those isolated
from several other vertebrates
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Abstract

Waterfowls are one of the hosts for Avian influenza virus (AlIV) H4 subtypes. In fact, the importance of domestic
ducks as reservoirs in the distribution of this virus has been previously proven. Also, the live poultry market could
be a significant place in spreading and transmission of influenza virus among the birds and animals. Identification
and molecular determination of HA and NA genes of the H4N2 avian influenza virus was isolated from this group
of birds in live bird markets of Iran. From 962 cloacal samples, collected from domestic ducks and geese, the NA
and HA genes sequences revealed the emergence of this virus in Iran for the first time. Phylogenetic analyses of
the HA gene showed high homology to the Eurasian lineage of H4NG. On the other hand, the cleavage site of the
HA genes showed a PEKQTR/GLF motif, an indicator of LPAI. Also, the NA gene showed high homology to
those belonging to AIV N2 subtype. This is the first study regarding the detection and identification of AlV H4
subtypes from domestic ducks in Iran. It recommends a continuous monitoring of the avian influenza viruses in
Iran in order to study the evolution and identify new strains with pandemic potential because such information will
be helpful in controlling of the disease.
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