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Detection of Low Pathogenicity Influenza
Virus A(H7N3) during Duck Mortality Event,
Cambodia, 2017

Technical Appendix

Technical Appendix Table 1. Segment specific primers used to amplify H7N3 genes

Gene Segment and Primer ID Sequence of Primer Pairs 5’ to 3’
PB2
Pb2f5nc GCA GGT CAA ATATAT TCA ATATGG AGA G
Pb2r960 GCA TAT ATC CACAGC TTG TTC
Pb2f770 CAG AGT YTG ATC ATH GCT GC
Pb2a1621 TCC CAC ATC ATT GAK GAT GA
PB2F1143 GAT TCA RTT GAT AGT AAG TGG AA
PB2R2341 ATATGG TCT CGT ATT AGT AGAAACAAG GTCGTTT
PB1
Szpbl+ AGC AAA AGC AGG CAAACCAT
Pb1r1324 TCC GTC CCA CCAATATGT GG
Pb1f1230 ACT GAG TCC TGG CAT GAT GAT GGG
Pb1/-/5 TTCACTATTTTT GCC GTCTGAGTTCTTC
Pb1f913 TGA CTA ACT CAC CAA GAT ACT G
Pb1r1654 CTGTTG CTG GTC CAAGGTC
PA
PAUF AGC AAAAGC AGG TACTGAT
PA-1168 CTAACATCT TTG CAG TCC TC
PAF587 TGG GAT TCC TTT CGT CAATC
PA1498R TNG TYCTRCAYT TGC TTATCAT
PAF1151 CTC GGT GAG AACATGGCAC
PAR2234 TGG ACAGTATGG ATAGCAA
NS
NSF1 TAT TCG TCT CAG GGA GCA AAA GCA GGG TG
NS890R ATATCG TCT CGT ATT AGT AGA AAC AAG GGT GTT TT
NP
NPF859 AGT GGA TAT GAC TTT GAG AGA GAA
NPR1565 ATATCG TCT CGT ATT AGT AGA AAC AAG GGT ATTTTT

Technical Appendix Table 2. GenBank accession numbers of Cambodian H7N3 isolates

Virus Segment Number Gene Segment Accession Number

A/duck/Cambodia/b0120501/2017 1 PB2 MG591696
2 PB1 MG591695
3 PA MG591693
4 HA MG591683
5 NP MG591689
6 NA MG591687
7 M MG591685
8 NS MG591691

Al/duck/Cambodia/b0116502/2017 1 PB2 MG591697
2 PB1 MG591694
3 PA MG591692
4 HA MG591682
5 NP MG591688
6 NA MG591686
7 M MG591684
8 NS MG591690
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m_oLCY146567 Alduck/Hunan/$11205/2012 (H10N3)
LC050578 Alduck/Vietnam/LBM211/2012 (H3N8)
L— AB728491 Alduck/Vietnam/OIE-0068/2012 (H11N3)
_|-A/duck/Cambodia/b011 6502/2017 (H7N3)

100 | A/duck/Cambodia/b0120501/2017 (H7N3)
L AB812576 Alduck/Vietnam/LBM235/2012 (H3N6)
L CY146719 Alduck/Hunan/S4443/2011 (H11N9)
ABT728614 Alduck/Vietnam/OIE-0483/2012 (H10N7)
AB916686 A/duck/Nha Trang/15/2013 (H4N9)
AB807772 Alduck/Vietnam/LBM81/2012 (H11N9)
AB728598 Alduck/Vietnam/OIE-0155/2012 (H4N6)
MF630456 A/duck/Hunan/S11682/2015 (H7N9)
ABT781664 Alduck/Vietnam/G17-1/2011 (H11N9)
ABT727930 Alduck/Vietnam/OIE-0033/2012 (HEN2)
AB728606 Alduck/Vietnam/OIE-0178/2012 (H7N1)
—— CY146751 Alenvironment/Hunan/S4304/2011 (H3N2)

_|:KY551240 Alnorthern shoveler/Louisiana/AH0036364/2016 (H7N3)

98 JX465631 Alchicken/Jalisco/CPA1/2012 (H7N3)
200 L CY177046 Amallard/California/3956/2012 (H7N3)
AY303652 Alchicken/Chile/176822/02 (H7N3)
KX977729 Almallard duck/Netherlands/26/2010 (H4NS)
HQ014843.2 Alduck/Korea/U14/2007 (H1N3)
100 | KT022244 Alchicken/Guangxi/015C10/2009 (H3N2)
KT022260 A/duck/Guangxi/057D6/2010 (H3N2)
— CY122309 A/mallard/Netherlands/1/2010 (H2N3)
— KX978783 Almallard duck/Netherlands/13/2012 (H3N8)
CY164433 A/mallard/Sweden/5640/2005 (H4N6)
L CY184056 A/mallard/Sweden/68529/2007 (H12N5)
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Technical Appendix Figure 1. Phylogenetic analysis (982 nt) of the matrix (MP) gene of viruses isolated
from ducks in Kampong Thom province, Cambodia. Trees were generated using the Maximum Likelihood
method based on the General Time Reversible model. Scale bars indicate substitutions per site.

Bootstrap values (n = 500) >70 are indicated. Cambodian isolates indicated in bold italic. North and South

American strains, blue; Eurasian strains, light pink; H7N9 strains from China, red.
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100 — KU160912 A/duck/Guangxi/S2090/2012 (H4N6)
95| — AB812562 A/muscovy duck/Vietnam/LBM198/2012 (H6N2)
100 |- KC986320 A/mallard/Mongolia/651/2010 (H2N3)
AB530989 A/mallard/Hokkaido/24/2009 (H5N1)
KC609824 Alwild duck/Korea/CSM27-12/2009 (H7N6)
KJ764739 Alduck/Korea/372/2009 (H1N1)
%9 - KU160976 A/duck/Hunan/S1012/2009 (H4N6)
KY415900 A/duck/Ganzhou/GZ5/2015 (H4N6)
KY971038 A/goose/Zhejiang/1120078/2014 (H1N2)
KC899709 A/wild duck/SH17-34/2008 (H2N3)
100 1 KC609821 A/mallard/Korea/NHG187/2008 (H7N7)
KC609820 A/Northern shoveler/Korea/SD175/2008 (H7N3)
o510 [~ KP287939 Alduck/Jiangxi/22960/2008 (H10N8)
KJ200724 A/duck/Fujian/S4081/2008 (HEN2)
89 [— GU361425 A/aquatic bird/Korea/w351/2008 (H5N2)
92 * KF260778 A/northern shoveler/Hong Kong/MPE2984/2008 (H10N9)
— HM145608 A/duck/Shantou/4534/2001 (HEN2)
AY585523 A/duck/Zhejiang/11/2000 (H5N1)
MF 145758 A/mallard duck/Netherlands/60/2006 (H3N8)
KX979330 A/mallard duck/Netherlands/24/2009 (H6N1)
74 - CY164415 A/mallard/Sweden/3715/2004 (H4NG)
DQ835807 Alslaty-backed gull/Shandong/38/04 (H5N1)
ﬂ[A/duck/Cambodia/b0120501/2017 (H7N3)
A/duck/Cambodia/b0116502/2017 (H7N3)
100 [ LC316728 A/muscovy duck/Vietnam/LBM838/2015 (HEN1)
100 = | 316720 A/muscovy duck/Vietnam/LBM811/2015 (HENG)

73

91

96

AY303665 Alchicken/Chile/176822/02 (H7N3)
KY463966 A/mallard/Ohio/140S0820/2014 (H7N3)

100 KY511716 Alred knot/Delaware Bay/227/2015 (H7N3)
100 JX465635 Alchicken/Jalisco/CPA1/2012 (H7N3)
100 KX351931 Alchicken/Puebla/CPA 04148 16 CENASA 95294/2016 (H7N3)

100

0.02 Eurasia

- H7N9 China

Americas

Technical Appendix Figure 2. Phylogenetic analysis (2,280 nt) of the polymerase basic protein 2 (PB2)
gene of viruses isolated from ducks in Kampong Thom province, Cambodia. Trees were generated using
the Maximum Likelihood method based on the General Time Reversible model. Scale bars indicate

substitutions per site. Bootstrap values (nh = 500) >70 are indicated. Cambodian isolates indicated in bold

italic. North and South American strains, blue; Eurasian strains, light pink; H7N9 strains from China, red.
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99 ‘[ KU160913 A/duck/Guangxi/S2090/2012 (H4N6)
ABB847427 Alduck/Vietnam/LBM83c-1/2012 (H3N6)
— KJ764738 Alduck/Korea/372/2009 (H1N1)
- CY098236 Alaquatic bird/Korea/CN9/2009 (HENS)
- KX162643 Alduck/Shanghai/67-2/2009 (H4NG)
|——KF260490 Alduck/Jiangxi/19521/2009 (H7N3)
—— CY062546 Almuscovy duck/Thailand/CU-LM1973/2009 (H4N6)
—— KU921394 A/duck/Shanghai/602/2009 (H10N8)
— AB530990 A/mallard/Hokkaido/24/2009 (H5N1)
— JQI973676 Alquail/Jiangsu/k0104/2010 (H5N5)
[ JX454696 Alwild duck/Korea/CSM4-28/2010 (H4NG)
KF260523 A/duck/Jiangxi/3152/2009 (H7N9)
86 | —— HM145528 A/duck/Hunan/491/2005 (H6N2)
d3 | —I__ KX979621 A/Eurasian wigeon/Netherlands/1/2009 (H5N2)
CY165504 A/mallard/Sweden/80014/2008 (H4N6)
100 _I: KT266911 Alduck/Guangxi/052/2010 (HEN5)

100 L— KP287956 A/migratory duck/Jiangxi/21248/2009 (H10N8)
AB981464 A/duck/Nha Trang/21/2013 (H6N2)
AB916681 A/duck/Nha Trang/15/2013 (H4N9)
MF630451 A/duck/Hunan/S11682/2015 (H7N9)
A/duck/Cambodia/b0120501/2017 (H7N3)
100 ! A/duck/Cambodia/b0116502/2017 (H7N3,

%
[=3

T
w

100

100

AY303663 Alchicken/Chile/176822/02 (H7N3)
CY205177 A/mallard/Maryland/120S3628/2013 (H7N3)
KT887265 Alruddy turnstone/New Jersey/UGAI14 1204/2014 (H7N3)
KY463918 A/mallard/Ohio/140S842/2014 (H7N3)
JX465634 Alchicken/Jalisco/CPA1/2012 (H7N3)

100

100

0.02 Eurasia
- H7N9 China
Americas

Technical Appendix Figure 3. Phylogenetic analysis (2,274 nt) of the polymerase basic protein 1 (PB1)
gene of viruses isolated from ducks in Kampong Thom province, Cambodia. Trees were generated using
the Maximum Likelihood method based on the General Time Reversible model. Scale bars indicate

substitutions per site. Bootstrap values (h = 500) >70 are indicated. Cambodian isolates indicated in bold

italic. North and South American strains, blue; Eurasian strains, light pink; H7N9 strains from China, red.
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91L— KP285884 A/migratory duck/Jiangxi/31577/2013 (H10N5)
KF260268 A/duck/Jiangxi/22620/2012 (H11N9)
L_ KY415790 A/duck/Hubei/ZYSYF2/2015 (H3N6)
KP285476 Alduck/Jiangxi/15846/2013 (H10N3)
— LC050582 A/duck/Vietnam/LBM491/2013 (HENG)
{_— LC050630 A/duck/Nha Trang/84/2014 (HEN6)
KJ525974 A/duck/Thailand/CU-12943C/2013 (H11N9)
— LC028159 A/duck/Vietnam/LBM559/2013 (H3N2)
EQ KC693601 A/duck/Taiwan/DV/1846/2010 (H3N8)
9 {,:((2609886 Alwild duck/Korea/MHC40-28/2010 (H7N7)
KM668062 A/green winged teal/Japan/9KS0643/2009 (H12N3)
— KJ525987 A/duck/Thailand/CU-12659T/2012 (H4N6)
[ KU160914 A/duck/Guangxi/S2090/2012 (HAN6)
- LC028103 A/muscovy duck/Vietnam/LBM115/2012 (H3N2)
—1 | LC028143 A/muscovy duck/Vietnam/LBM541/2013 (HEN6)
‘|—f[KP658048 A/duck/Hunan/HN2203/2013 (H1N3)

47| —LC053491 Alduck/Quang Ninh/220/2014 (H3N2)
100| || 991 MF630436 Alduck/Fujian/S4170/2014 (H7N9)
KT589205 Alduck/Zhejiang/D15/2013 (H4NG)

— LC053475 Aimuscovy duck/Vietnam/LBM728/2014 (H3N2)
[A/duck/Cambodia/bM 16502/2017 (H7N3)
100 - A/duck/Cambodia/b0120501/2017 (H7N3)

— CY204525 A/mallard/Maryland/140S1329/2014 (H10N3)
0 CY133674 A/American green winged teal/Mississippi/110S250/2011 (H7N3)
|: KJ567936 A/northern pintail/Wisconsin/130S2778/2013 (H6N2)

99 KY551402 A/mallard/Utah/AH0076030/2016 (H7N3)

0.02 Eurasia

- H7N9 China

Americas

Technical Appendix Figure 4. Phylogenetic analysis (2,151 nt) of the polymerase (PA) gene of viruses
isolated from ducks in Kampong Thom province, Cambodia. Trees were generated using the Maximum
Likelihood method based on the General Time Reversible model. Scale bars indicate substitutions per
site. Bootstrap values (n = 500) >70 are indicated. Cambodian isolates indicated in bold italic. North and

South American strains, blue; Eurasian strains, light pink; H7N9 strains from China, red.
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CY079239 Alavian/Japan/8KI0150/2008 (H3N8)
KJ764768 Alwild duck/Korea/PSC30-20/2010 (H1N1)
L.C121488 A/duck/Hokkaido/W90/2007 (H10N7)
KU366364 A/duck/Jiangxi/7554/2007 (HIN2)
KY131183 A/northern pintail/Alaska/911/2013 (H3N8)
KP287946 Alduck/Jiangxi’22960/2008 (H10N8)
LC121392 A/duck/Mongolia/518/2015 (H10N3)
LC132932 A/duck/Mongolia/572/2015 (H3N8)
CY040970 Alchicken/Laos/A0573/2007 (H3N8)
KX394380 A/duck/Zhejiang/6D10/2013 (H2N8)
KC693637 A/duck/Taiwan/DV1842/2010 (H3N8)
KR265535 A/duck/Japan/9U0036/2009 (H5N2)
AB612888 A/duck/Hokkaido/5/1977 (H3N2)
EF597370 A/duck/Jiang Xi/1286/2005 (H5N2)
JX454725 Alwild bird/Korea/GD42/2005 (H4NG)

9 | A/duck/Cambodia/b0116502/2017 (H7N3)
A/duck/Cambodia/b0120501/2017 (H7N3)

LC070032 A/duck/Vietnam/HU1-1635/2014 (HBN6)
LC070022 A/muscovy duck/Vietnam/HU1-399/2014 (H11N7)
981 L.C070018 A/duck/Vietnam/HU1-1163/2014 (HEN2)
MF630457 A/duck/Hunan/S11682/2015 (H7N9)

AB781665 A/duck/Vietnam/G17-1/2011 (H11N9

91

74

73

76

100

JX465632 Alchicken/Jalisco/CPA1/2012 (H7N3)
5 CY 185949 Alblue winged teal/Louisiana/Al11 2911/2011 (H7N3)
79| 1 KX351617 A/mallard/California/LDC331/2015 (H7N3)
88 - CY205175 A/mallard/Maryland/120S3628/2013 (H7N3)

A
0.05 Eurasia
- H7N9 China
Americas

Technical Appendix Figure 5. Phylogenetic analysis (838 nt) of the nonstructural (NS) gene of viruses
isolated from ducks in Kampong Thom province, Cambodia. Trees were generated using the Maximum
Likelihood method based on the General Time Reversible model. Scale bars indicate substitutions per
site. Bootstrap values (n = 500) >70 are indicated. Cambodian isolates indicated in bold italic. North and
South American strains, blue; Eurasian strains, light pink; H7N9 strains from China, red.
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MG204062 A/duck/Fujian/SD063/2017 (H3N3)
MG214166 A/duck/Fujian/SD061/2017 (H11N3)
MG214167 Alenvironment/Fujian/S1XA33/2017 (H11N3)
KY415760 A/Pigeon/Longquan/LQ67/2016 (H2N8)
KP658069 A/duck/Fujian/84/2013 (HIN8)

MF630502 A/duck/Shanghai/SD015/2015 (H7N9)
MF630510 A/duck/Shanghai/SD016/2015 (H7N9)
KX061831 Alenvironment/Fujian/S3307/2012 (H7N7)
KF259925 A/duck/Wenzhou/771/2013 (H7N3)

KP658063 A/duck/Hunan/HN2203/2013 (H1N3)

100 - A/duck/Cambodia/b0116502/2017 (H7N3)
Alduck/Cambodia/b0120501/2017 (H7N3)
LC050632 A/duck/Nha Trang/84/2014 (HEN6)
MF630454 A/duck/Hunan/S11682/2015 (H7N9)
LC050576 A/duck/Vietnam/LBM211/2012 (H3N8)
CY146597 A/duck/Hunan/S11893/2012 (H4N6)

100

100

100

91

KP413933 Alduck/Huzhou/4268/2013 (H7N7)

a3 | KF042075 Alduck/Zhejiang/DK10/2013 (H7N3)

s> [~ KR864830 A/duck/Zhejiang/71750/2013 (H11N9)
90'KY971164 A/duck/Zhejiang/727D13/2013 (H1N3)

MF630438 A/duck/Fujian/S4170/2014 (H7N9)

——— AB781662 A/duck/Vietnam/G17-1/2011 (H11N9)

_|j CY164403 A/mallard/Sweden/3374/2003 (H4N6)

DQ073414 AfTree sparrow/Henan/4/2004 (H5N1)
AY724258 Alchicken/Hebei/1/2002 (H7N2)

CY109595 A/duck/Fujian/11418/2006 (HENG)

95

99

0.02

AY303658 Alchicken/Chile/176822/02 (H7N3)
JX465633 Alchicken/Jalisco/CPA1/2012 (H7N3)

4@1 Alredhead/Ohio/130S0406/2013 (H7N3)
99 CY177048 A/mallard/California/3956/2012 (H7N3)
Eurasia
- H7N9 China
Americas

Technical Appendix Figure 6. Phylogenetic analysis (1,497 nt) of the nucleoprotein (NP) gene of viruses
isolated from ducks in Kampong Thom province, Cambodia. Trees were generated using the Maximum
Likelihood method based on the General Time Reversible model. Scale bars indicate substitutions per
site. Bootstrap values (n = 500) >70 are indicated. Cambodian isolates indicated in bold italic. North and

South American strains, blue; Eurasian strains, light pink; H7N9 strains from China, red.
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