Supplementary Materials

Table S1. GISAID Epi-Flu Database accession numbers of the PB2, PB1, PA, HA, NP, NA, M, NS coding sequences for the AIV
isolates collected during autumn-winter 2021 in the Emilia Romagna region, Northern Italy.

Strain Subtype Location Accession Number

A/teal/Italy/1821-10_22VIR4622-1/2021 H1N1 Buda, Bologna province EPI13073287, EP13073288,
EP13073289, EP13073290,
EP13073291, EPI3073292,
EPI13073293, EPI3073294
A/mallard/Italy/22VIR4203-2/2021 H5N3 LPAIV Argenta, Ferrara province EPI3075426, EP13075427,
EPI3075428, EP13075429,
EPI3075430, EP13075431,
EPI3075438, EPI3075467
A/teal/Italy/1856-7_22VIR4622-7/2021 HIN?2 Buda, Bologna province EPI3073297, EP13073298,
EP13073299, EPI3073300,
EPI13073301, EPI3073302,
EP13073303, EPI3073304
A/teal/Italy/1828-6_22VIR4622-5/2021 HION2 Buda, Bologna province EPI3075410, EPI13075411,
EP13075412, EPI3075413,
EP13075414, EP13075415,
EPI3075416, EPI3075417
A/teal/Italy/1821-14_22VIR4622-3/2021 HIN?2 Buda, Bologna province EP13075418, EPI3075419,
EPI3075420, EP13075421,
EPI3075422, EP13075423,
EP13075424, EP13075425




Figure S1. Avian faecal droppings from ducks (A), geese (B), shorebirds (C), herons (D). Specimens were identified through direct observations of
Northern shoveler, greylag goose, common snipe, and grey heron, respectively, during sampling activities.
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Figure S2. PB2 sequences phylogenetic maximum-likelihood reconstruction. The PB2 gene sequences of the isolates hereby obtained, namely
A/teal/ltaly/1821-10_22VIR4622-1/2021(H1N1), A/mallard/Italy/22VIR4203-2/2021 (H5N3) LPAIl, A/teal/ltaly/1856-7_22VIR4622-7/2021 (HIN2),
A/teal/Italy/1828-6_22VIR4622-5/2021 (HIN2), A/teal/Italy/1821-14_22VIR4622-3/2021 (HIN2) are shown in red. The substitution model for the
maximum likelihood phylogenetic reconstruction was TIM+F+G4.
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Figure S3. PB1 sequences phylogenetic maximum-likelihood reconstruction. The PB1 gene sequences of the isolates hereby obtained, namely
A/teal/ltaly/1821-10_22VIR4622-1/2021(H1N1), A/mallard/Italy/22VIR4203-2/2021 (H5N3) LPAI, A/teal/Italy/1856-7_22VIR4622-7/2021 (HIN2),
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A/teal/Italy/1828-6_22VIR4622-5/2021 (HIN2), A/teal/ltaly/1821-14_22VIR4622-3/2021 (HIN2) are shown in red. The substitution model for the
maximum likelihood phylogenetic reconstruction was TIM+F+G4.
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Figure S4. PA sequences phylogenetic maximume-likelihood reconstruction. The PA gene sequences of the isolates hereby obtained, namely
A/teal/ltaly/1821-10_22VIR4622-1/2021(H1N1), A/mallard/Italy/22VIR4203-2/2021 (H5N3) LPAI, A/teal/Italy/1856-7_22VIR4622-7/2021 (HON2),



A/teal/Italy/1828-6_22VIR4622-5/2021 (HIN2), A/teal/ltaly/1821-14_22VIR4622-3/2021 (HIN2) are shown in red. The substitution model for the
maximum likelihood phylogenetic reconstruction was K3Pu+F+G4.
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Figure S5. M sequences phylogenetic maximum-likelihood reconstruction. The M gene sequences of the
isolates hereby obtained, namely A/teal/Italy/1821-10_22VIR4622-1/2021(H1N1),
A/mallard/Italy/22VIR4203-2/2021  (H5N3)  LPAI,  A/teal/ltaly/1856-7_22VIR4622-7/2021  (HIN2),
A/teal/ltaly/1828-6_22VIR4622-5/2021 (HIN2), A/teal/ltaly/1821-14_22VIR4622-3/2021 (HIN2) are shown
in red. The substitution model for the maximum likelihood phylogenetic reconstruction was K3P+1+G4.



o Crany Lok ob12 Hane)

1 lgreatr white-frnted goosoNetherlands 2200T(HENS)
7 o Ndoser FabalshangeuT4G201T(HON')
% Aduck{Ganahou GZE2015(HAN
..gmmsmw/zm (1IN
Al KoL BAESBO TN
® [ AmallardCzech Repubic/ 3676 S4K20T0(. N6)
reat eNetherlands/32011(H6N2)

to-roned goos

ACh km/Nélher\ands/ﬂD 832720 11(H7NT)
.us/znw}k

anmﬂmyNelhevlandstzﬂw{H 8)

H1UIHTNG
3003¢ mm{

"ChickenNL L Lochem 1300360 T20TXHTNT)
Afpallard duck/Netherlands/492010(H
s —— )

AmallardSweden/ 335462011(H1ONY
jduckiMos¢

ard
alardPanis Nova 015 0550 HIND
allardUkrainelAN-42-15 0222011 - )
Algarganey/Republi fa/120 1(HAN:

“amallar mnfgk/sﬁdwwassmamz(mk )
gfVareater white-fronted gmswmer\ands/mmzwm)

as platyrhynchos/Belgium/33_2016/2015(HEN2)
oal NUPV14-221 Ts/2015(F10NT)
S RO (AT
arbour seal/Germany/12014(H1ONT)
‘AMallardNetherlands/392015(HANG)
AlMallard/Netherlands/ 150 11910/201:

5 R
- i ifickenL Barnerda E00474 006 D120
75 AChickenNetherlands/15004745-001-005/2015(H7N7)
Aimallard duckiNetherlands/522015(H5NE)
ehickenfialy 1ETOP0IEHTND)

1
AAnas I gium/3950/2015(H1N6)
Anas platyeryrchos Belgmi 11025 42017(11 e
i ctherlands 21039626 0022021(HSN )

Amute
ity 152110, 22VIR 4622 T2021(HINT
Aadofna, ladoralBelgum 1260 00SZ02(HANG)
ngland/016515/2022(H5N1)
Ainga ouGermany Nwmlonmozngm 21
T3 RiilardD enmark12947-12/2020-10-25(HTNS)(H7NS)
regrine_falconNorthern Ireland21VIR1662-32021(HEN3)

eaine_falcaniNorthen reland 02021 220Z1(HSNS)

buzzardNetherlands/21024357-0022021(HEN3)

S42020(HEN3)
Aol waderlreland 472 SRS o1 e
ool 508 D00G2AHEN)
red kncih o s B T030.COBBTA A
ongearedow\/eermzny NIATLSTRAZ(5N)

B/AI01, 2N
s Feamdamiag K cherlanaa 220050 3.0 2021 HSN 1)
pige

knotNetherlands/22000403-00272022(H5N1)
pigeon/Germany-NW/AI0095172022(H5N 1)

ACaspian seal/Russia/188472002(H4NG)
il

N
Agreater whi 147200 a)

[, Alwhite-fronted gooselNetherlands/5/2( }s

common ToAR apuite o oot g BOT(IND)

S
X QA md 2SN
AfghickenNethrlance 12002495 006 0102072 10NS)
rkeyNetherlands 12004763 001-0042012(H1ON)
urkey/Ne(hev\andsHZDDSGIS/ZMZ( 10NS)
100 dedgul/NemzrlszthmA (H1INY)
6N2)

kN etheclande 40 (M
nmexheﬂanusmmsnssan" HEN2

AmallardCroch Kopu S5 AONHN
AMallardNetherlands/82013(H3N8)
o — 3(HENG)
48201(HTNY)
= jeon/Netherlands/512007(H7N7)
‘5—’M—i——A/ChckenlNLS\mAnnen/13ﬂ158Mﬂ1 (H5N3)
o5 Lotzssputsn)

100

100

00— Sard cuck/Netherlands/S2014(HGN2)
- i RS T A B NG
99 vauonmeﬂ!/l:elandSGSTSlZmB(Hmﬁj
1 swan/Gerr BW/AI0099672022(H5N2)
100 % T S —— i wck/rﬁsﬂeorgxwamsmww

rey soa Encl b IDTG612017(HNG
et (HNE)

Alduc 017(H5N2)

INT)
AW et onied GosselUksArarymorsie-20- 1612039

AAnas G050 (AN
AimallardNetherlands 217201
10 Aanas platyrfynchosBeigum 0749 47207(HANS)
nchos/Belgium 227 H192329 2017/2016(HEN2)
Ao et 0088 00112017(H5N5)

AMallardNetherlands/37/2015(H3N8)
| Az s VRGN

1 ltaly/ 1956 T 22VIR4E22. 1202 (HOND)
Afealllaly1821-13 22VIR4622- 32021(HIN2)

NMaHavlee\he(lzndsQVZﬂ! (H3N2)
—g—w edemibiaBH N
72

1

Amallard/Republic of Georgial 1320 (HEN2)

D- NG)
ickeanTRS654 132MEHENG)
9 mken/\vammsss«tamm HEN:
el D-2269C/2020(HEN
ga/ ic eﬂlUkrzquWmG(HSNS)
,—'_ Mlockiirainliauie(isnG)

s Ahute swanKalnin rad 1302017
long-eared owl nranuw‘(??sﬂT (HNG)

Hon ickenVoronezh/18/2017(
al owl/Voronezh/142017(HENS)

A
eallEQypIMB-D 45TOPLUIE(HTNG)
Anorhern shovlrErpOME-0-1S34CIZVTT(HANG)
m«\/ﬁmyahiﬂ;:ﬂms(
allardC}
PP e U 153&)17(&1%»19)
wamss@uzma(nam;
2 ,—ggA/maHzrdlUkrame/AN S TEOI020(H7N2)
Neurasin )
100 n/3559k/202 HaN6)
L—] 100 — A/pbeasanvllaly/ZWlRZZﬂit/ZﬂZﬂ 55),2
& 22PN )
100 ay\ngJ»el\/Rman\a/llSSZ 22VIR4106-412022(H5N 1)
AMallrdethrlance 122021 (HON2

m1204_0003/2020(H4NG)

‘Alnas
AiAnaspatyynchoslLuxembour 221546162
L4 53 pltyrhy %\ymwmsz}wzai‘mms)
auammi%*zzwmzowznzt HaNg
Alduckltaly21VIRB022- 12021(HEN)

55

KdCher nogolovkalB897201] HoNg
K/Chernogolovka/590812021(H:
{—gq Alchickenreland00930 SRR 1 020HENT)
OVIR5437-6/2020)

(HGN1)
Amallardhaly21VIR8919-12021(H5N2)
AimallardiNetherlands/21041322-001/2021(H5N1
AAnas Platyrhynchos/Belgium 108 1_6/2019(H5N6)

s_platyr! nchas/EeHum/ETﬂ 003/2021(H7NS)
Aldomestic_goosefitaly/21VIR64972
ACygnus_dloBelgum/ 11635 00022021H10N9)

sea/Carmany. S Aios3hon1 Hene)
c goose/Germany-MVAGZSG2021(HENS)

AleLker\/GermaI\y MVIAI0179472021(HB)

vJSwe?en/SVAZT03305ZﬂA26/FBm1|307/E 2021(H5N8)

_CE:A/CNEkEMEngaMUEWWQUZﬂHM )
AEurasian WigeonNetherlands/32022(HEN1)

5N
‘oo TealChany LaKGSBE0IRAaAD)
[ Alcommon_t L0
51% AmallardDenmark/09179-5/ ),
L BapacacHC LIRS 564852023 HINT)
O —

ADuckiSangin Dala ske/#2302019HINT)
wan/PolandiPO71/2020(HIN2)
xlgoase”yumef\fj}&v&al (H5N1)
ickenTyumen/33-45V/2021(H5N1)
jpelican/Dagestan/397-122021(HSNS)
“AiswanRostov/3299-22020(HN
Alhooger suan/Romania 10122 21VIR593 23021HNS)
oy Peron/Bulgarialz23 Z1VIRA2IG J2021(HONS)
oo henina a2 VRO 1021 (HNS)
2201

Ngdl/Dayﬁtzr\/ﬁ!
sageNonway202201.196 Z2VIR3566-22022(HSNS)
mmmunuss-anszsm NS
‘Alshelduck/Kalmykia1814- 12021(HENS)

0.006

Figure S6. NP sequences phylogenetic maximum-likelihood reconstruction. The NP gene sequences of the
isolates hereby obtained, namely A/teal/Italy/1821-10_22VIR4622-1/2021(H1N1),
A/mallard/Italy/22VIR4203-2/2021  (H5N3)  LPAI,  A/teal/ltaly/1856-7_22VIR4622-7/2021  (HIN2),
A/teal/Italy/1828-6_22VIR4622-5/2021 (HON2), A/teal/Italy/1821-14_22VIR4622-3/2021 (HIN2) are shown
in red. The substitution model for the maximum likelihood phylogenetic reconstruction was K3Pu+F+|+G4.
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Figure S7. NS sequences phylogenetic maximume-likelihood reconstruction. The NS gene sequences of the
isolates hereby obtained, namely A/teal/Italy/1821-10_22VIR4622-1/2021(H1N1),
A/mallard/Italy/22VIR4203-2/2021  (H5N3)  LPAI,  A/teal/ltaly/1856-7_22VIR4622-7/2021  (HIN2),
A/teal/ltaly/1828-6_22VIR4622-5/2021 (HON2), A/teal/ltaly/1821-14_22VIR4622-3/2021 (HIN2) are shown
in red. The substitution model for the maximum likelihood phylogenetic reconstruction was TPM2u+F+1.



