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1. NPOBJIEMU BIOBE3NEKU TA BIO3AXUCTY.
EMEPOXEHTHI IHOEKLUII
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naruny H13 CEPEQ AMKUX BOAOIMJTABHUX MNMTAXIB
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Ekonoeis, enidemionoeis ma esonouis gipycie epurny nmuui A ceped Aukux nmaxie 00 Ub020
yacy ro2aHo e8ue4yeHi 4epe3 Had3guyaliHy CKalOHiCmb, CrPUYUHEHY YUCMEHHUMU eudaMu-
2ocrodapsiMu 8ipycy, K 8aXKO augdamu rpoms2oM pPidHo20 YUKy po3sumkKy 2ocrodapig i Moxruee
X iHQIiKyeaHHs Oekinilbkoma nidmunamu eipycy. Kro4oeor cKnado8o € PO3YMIHHS 2eHemu4HUXx
38’53Kie OKpemux nidmurig eipycie epury nmuui, wo dae 3moey 8i0csliOKyeamu roxXo0KeHHS HO8UX
i3orissmie abo 3MiHy MPUYUH iXHBOI MamoaeHHocmi. Memorw Hawux OoCriOXeHb cmarsio 8UBYEHHS
UUpKynayii eipycie epurny Oesikux nidmurnie y Hemurosux xassiig, nposedeHHs O0CriOXeHb IXHbOI
2EHEMUYHOI CmMpPyKmypu ma rouwyK CriopiOHeHUX eipycie Ornsi 8U3HAYEHHST MOXI/IUBO20 MOXOOXKEHHS
yKpaiHcbkux izonsamie. 3a pesynbmamamu AocnidkeHb eudirieHo i30119m eipycy epury nmuui 3
nidmuriom 2emaanromuHiHy H13 eid Hemurnosux xassiie 015 Ubo20 nidmurny — npedcmasHukie psdy
Anseriformes (2anazas, Tadorna tadorna). Y pesynbmami rnpoeedeHHs ¢hirnoceHemu4yHO20 aHarnisy 3a
ppaemeHmamu BinsTHOK 2eHie eemazriromuHiHy ma HelpamiHida3u 008e0eHO ixHHO rodibHicmb A0
i3onsmie, eudineHux 8i0 MapmuHig 38u4yalHux Ha mepumopii HidepnaHdie eidriogidHo Ha 97,8 i
98,24 % i Oarii 3@ 3SMEHWEHHSM CmMyrneHsi 20MOosioail.

Knro4oei croea: 8ipycoHocilicmeo, eeMaaritomuHiH, HelpamiHidasa

Ha cborogHi icHye Yotupw BapiaHTu Bipycy rpuny: tunu A, B, C i D. Bipycu rpuny (BIN) Tuny A €
NPUYMHOIO BCiX BiAOMUX BEMMKMX enigemin i naHgemin, xoda geski nerki enigemii Bipycy rpuny tuny B
Takox 6ynu onucaHi [1-4]. BI" Tuny A noginaioTe Ha NiaTMNM BIgNOBIOHO A0 iXriX ABOX NOBEPXHEBMX
rnikonpoTeiHiB: remarmnioTuHiHy (H) Ta Henpawminigasn (N) [5, 6]. Woao rnikonpoteiHy H, BuaineHo
18 dyHKUiOHanNbHUX aHTUreHHux nigTmnie (Big H1 go H18). Ona N Hapasi HapaxoByeTbcs
12 cyHKUiOHaNbHUX aHTUreHHux nigTunis [7—9]. BinbwicTe 3 MoXxnuemx kombiHauin (144 BapiaHTu
peacoprtauii) BipyciB rpuny 3 nigtunamm H (3a BuHAaTkOM H17 Ta H18, aki umpkynioloTb cepef
pykokpunux) i HenpamiHigasm N1-N10 (okpim N11 i N12, gki Takox i30nbOBaHi TiNbkM Big
pykokpunux — BignosigHo izonsatn H17N11 i H18N12), sugineHo came Big ntaxis [5, 10]. Takox Bl
TNy A Mae 34aTHICTb iH(PiKyBaTW LUMPOKMIA CNEKTP BMAIB, BKMOYatoun 6aratbox TBapuH i nogen [5].

Ha cborofHilwHin aeHb nuwle Bipycy rpuny TpboX NIATUMIB 3a reMarftoTUHIHOM MPUCTOCYBanmca
Ao Toro, Wwob cnpuunHaTh nangemii y niogen: H1 (H1N1) y 1918 poui Ta octaHHim yacom y 2009 poui,
H2 (H2N2) — y 1957 poui Ta H3 (H3N2) — y 1968 poui [11]. IHwi nigTunn (Hanpuknag, H5N1, HEN1,
H7N2, H7N7 i HON2) cnpuunHanu enisooTii cepea AOMaLLHbOI NTUL B AESIKUX perioHax CcBiTy [12].

3aranom 6araTo BYEHUX 30CepemXKyroTbCa Ha BucokonatoreHHoMy Bipyci HSN1 i geaknx iHwwux,
ane MeHwe yBaru npuainaTb iHwum ntawnHnum Bl (Hanpuknag, H13), ski 3a3Bmyan i3onooTh Big
GaraTbox BMAIB MapTuHiB Ta iHWKX Geperosux ntaxiB pagy Charadriformes [13]. Bipyc nigtuny H13
(H13N6) yneplie 6yB BuaineHun y 1977 poui came Big MmaptuHie y CnonydeHux Ltatax [14] i sarogom
BUSIBNSABCS NEepPeBaXXHO y MapPTUHIB | beperoBux ntaxis sk BipyC 3 HU3bKOK naTtoreHHicTio [15].

MeTta poboTu nongrana y BMBYEHHI LMpKynsauil Bipycy rpuny niatuny H13 y HexapakTepHux
xa3siB. Takox [OcCnigKyBann MOXOMKEHHs Ta reHeTudHi 3B’askm BIT1 nmigtuny H13, skin 6ys
BUOINEHNA nig 4ac npoBEeAEHHA €eni300TUYHOrO MOHITOPMHIY Ha TepuTopil  [eHidecbKoro,
HooTpoiubkoro Ta YannmHcbkoro panoHiB XepcoHcbkoi obnacTi y 2016 poui Big ranarasa (Tadorna
tadorna) — npepncraBHuka pagy Anseriformes.
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MaTepianu i meToau pgocnigxeHb. 36ip Mmamepiarny. 36ip npob dekaniin NPoBOANNN B MiCLAX
CKYM4YeHHs1 AMKOT NTuui. 3pasku hekanin nomiwany 4o Kpionpobipkun 3 TpaHCNOPTHUM CepeaoBuLLEM 3
aogasaHHsaM 0,5 % 6uyayoro cMpoBaTKoBOro anbbyMiHy, siKi, Y CBOK Yepry — [0 KpiobionoriyHoro
nocyay 3 piakum asotom (t = 196 °C).

Yci 3pa3km 3 GionorivHum marepianom (kpionpobipkn) manu BignoBigHe MapkyBaHHs, Ae 6yno
3a3Ha4vyeHo: BMA NTuui, Micue Bigbopy, 4deproBe umcno npobwu, gata Bigbopy Ta Has3Ba 3paska
(cbekani).

BipycornoeiyHi OocnidxeHHs1 oTpuMaHux Npob 3 MEeTOow i3ondauii remarnoTUHY4YMX BipyciB
nposoaunn 3rigHo 3 Bumoramu BcecBiTHbOI opranisauii 3gopoe’ss TBapyH (BO3T) Ha Kypsiumx
embpioHax 9—10-go6oBoi iHkybaui.

OBockonyBaHHS iHPikOBaHMX eMOpioHiB NpoBoavMnM ABidi Ha [o6y. Yac 3armbeni KOXHOro
eMbpioHa peecTpyBanu y BignoBigHOMY NPOTOKOS.

I0eHmucbikauiro npoBogunmM 3rigHo 3 pekomeHgauismn BO3T 3a gonomMorowo peakuii 3aTpumMKm
remarnioTuHauii 3 BUKOPUCTaAHHAM pedepeHTHUX Ao BipyciB rpuny nigtunis H1-H16 i nTawunHux
aBsynosipycie (aAVV) 1-4-ro Ta 6-9-ro cepoTtuniB cupoBaTok (BupobHuutBa Veterinary Laboratories
Agency (m. Benbpunox, Benunka bBputaHnis), Istituto Zooprofilattico Sperimentale delle Venezie
(m. BeHeuis, Itanis) Ta HHL, «IEKBM» (M. XapkiB, YkpaiHa).

CekeeHysaHHs. MpoBoaunu cekBeHyBaHHS Ta oinoreHeTUYHUn aHania doparMeHTiB reHis H ta
NA. CekBeHyBaHHS MpoBOOAMMM 3a AOMNOMOrow komepuinnHoro Habopy «ABI Prism Terminator Kity»
(Applied Biosystems, CLUA) 3 BukopuctaHHsiM reHeTudHoro aHanisatopa ABI-3000 DNA (ABI Prism,
CWA). OTpuvmaHy reHeTU4HY nNOCMIQOBHICTb KOHCTpyKBanu i aHanisyBsanuM 3a [J0MoMOrot
nporpamHoro nakety DNAStar LaserGene (DNAStar Inc., CLUA).

BupiBHioBaHHA reHiB H Ta N pgocnigxyBaHux isondartiB pasomMm i3 100 romonoriyHumMmm
nocnigoBHocTaMM, onybnikoBaHumn B 6a3i gaHnx GenBank, npoBogunu 3a AOMNOMOrOK BigKPUTOrO
nporpamHoro 3abesnevyeHHs MAFFT. ®inoreHeTMYHWUIA aHani3a HyKnNeoTMaHMX MNOCMiA0OBHOCTEN
3givicHioBanu 3a gonomoroto nporpammn Mega 11 metogom Neighbor Joining 3a ©ytcTpen-niaTpnmkm
1000. BuBYeHHS BiACOTKY cnopigHEHOCTI NpoBOAUIIM TaKoX 3a gornomMoroto nporpammn Mega 11.

PesynkTraty gocnimkeHsb. [ig yac npoBefeHHA OOCMiMKEHHS BipycororiyHoro matepiany Bid
ranarasis BUSIBMEHO HAsIBHICTb remarftoTUHYIOHOro i30MATy, SKUMA 3a MNpPOBEAEHHS CEepOriorivyHol
ineHTudikauii 3aTpuMyBaB cneuundivHy arnTUHaLUilD 3 pedepeHTHO cuposaTtkoto o BITI nigtuny
H13. Pe3ynbraty HykNneoTUOHOro CEKBEHYBAHHSA O03BOMWMAN BCTAHOBUTU G- NigTUN HerpamiHigasw.
TakMm 4YnHOM, BipyCOHOCINCTBO cepeq ranarasie wopo Bl H13 y nuctonagi 2016 poky Ha Teputopil
aocnigxyBaHux perioHiB XepcoHcbkoi obnacTi ctaHosuno 0,53 %.

Y pesynbrati npoBedeHHs (inoreHeTUYHOro aHarnisy 3a parMeHToM reHa H BCcTaHOBNEHO, LLO
ykpaiHcbkun i3onat H13N6 € Hanbinbwe noaibHum oo isonatis H13N6, BuaineHnx B Higepnangax Big
MapTUHIB 3BMYaniHuX (Larus ridibundus). Tak, cnopigHeHicTb 3 HUMK Konueanacs Big 97,8 % (isonat
A/black-headed gull/Netherlands/5/2014), 97,75 % (5 i3onAaTiB Big MapTWHIB 3BUYaWHUX, BUAINEHMX
Takox B 2014 poui) i gani 3a 3HWKeHHAM romororii (we 83 isonatu). LWoao iHwnx npeacTaBHUKIB pagy
Charadriiformes, ykpaiHCbKUI i30MAT MaB MoAibHICTe Ha 96,71 % 3 rpPy3UHCBbKUM i30M19TOM  BIf
MapTuHa XoBToHororo (Larus cachinnans), Ha 96,7 % — po dparmeHTa reHa Bipycy rpuny H13N8,
isonboBaHoro B CLUA Ha Teputopii wtaty MacadyceTc Big MapTuHa pgenasepcbkoro (Larus
delawarensis) Ta Ha 96,42 % — [0 cparMeHTa reHa Big MapTUHa mMapTuHa ©epeHrincbkoro (Larus
glaucescens), BugineHoro Ha Anscui. Wogo BTl H13, BugineHux Big ntaxiB iHWOro pagy (a takux
BuaBunoca nuwe 2 izonatu 3i 100), Ha 95,78 % BcTaHOBNEHO nogibHiCTb hparmeHTa reHa H go
KaunMHOro i3onaTy, BuAaineHoro Ha Tteputopil Kntawo B 2017 poui Ta Ha 95,55 % — po isonaty,
BMAINEHOro Bif KpvKHsS Ha TepuTopil HigepnaHais we y 2006 poui (puc. 1).

HacTtynHMM eTtanoMm Hawwux [ocnigpkeHb Oyno BCTAHOBMEHHA CMOPIAHEHOCTI YKPaAiHCbKOro
i3onaTy 3 iHWKMMK 3a pparmeHTom reHa N (puc. 2). Tak, BUSIBNEHO, WO 3a3HavYeHMn oparMeHT reHa
isonaTty A/ranaras/YkpaiHa/KT/9-2-11/2016 Ha 98,24 % TOTOXHMIA 3 FE€HOM ABOX HigepnaHOCbKunx
i3onATIB  TOrO camoro niaTuny Big MapTWHIB 3BUMYanHWX, BuaineHnx y 2012 poui. Takox
CMoCTepiraeTbCs CMNOPIAHEHICTL 3 i30M1ATOM Bif, MapTWUHa OBTOHOrOro, BWAINEHOro Ha TepuTopil
Mpysii — 98,23 %. HeobxigHo 3ayBaxutu, wo 3i 100 izonATiB, AKi MalTb CAOPIgHEHICTb 3a
dpparmeHtom reHa N Big 89,15 po 98,24 %, 5 BipyciB BuAINEHO He Big NPEACTaBHUKIB pagy
Charadriiformes.: 2 — Big ka4ok Ha TepuTopii Cubipy, no 1 isonaTy — Big Ka4yok 3 TepuTopii ANsicku
(CLWA) Ta npedektypn Xokkango (AnoHis), 1 — Big KpukHA Ha TepuTtopii Kutato.
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KX978218.1 Influenza A virus (A/black-headed
KX977772.1 Influenza A virus (A/black-headed
KX977811.1 Influenza A virus (A/black-headed
KX977943 1 Influenza A virus (A/black-headed
KX978718 1 Influenza A virus (A'black-headed
KX977630.1 Influenza A virus {A/black-headed
KX978027 .1 Influenza A virus (A/black-headed
MF147768.1 Influenza A virus (A/black-headed
KX977618.1 Influenza A virus (A/black-headed
KX977670.1 Influenza A virus (A/black-headed
KX978037 1 Influenza A virus (A’black-headed
MF147375.1 Influenza A virus (A/black-headed
MF147078.1 Influenza A virus (A/black-headed
KX978101.1 Influenza A virus (A/black-headed
MF147095. 1 Influenza A virus (A/black-headed
KX979504 1 Influenza A virus (A/black-headed
KX979045 1 Influenza A virus (A/black-headed
MF146502.1 Influenza A virus (A/black-headed
KX978911 1 Influenza A virus {A/black-headed
MF145970.1 Influenza A virus (A/black-headed
KX979468 1 Influenza A virus (A/black-headed
KX977728. 1 Influenza A virus (A/black-headed
MF148049 1 Influenza A virus (A/black-headed
MF146383 1 Influenza A virus (A/black-headed
MF147647 1 Influenza A virus (A/black-headed
MF147689.1 Influenza A virus (A/black-headed
MF147007 .1 Influenza A virus (A/black-headed
MF145799 1 Influenza A virus (A/black-headed
MF146479. 1 Influenza A virus (A/black-headed
MF147533 1 Influenza A virus (A/black-headed
KX977702 1 Influenza A virus {A/black-headed
MF147189.1 Influenza A virus (A/black-headed
MF 1465341 Influenza A virus (A/black-headed
MF147878.1 Influenza A virus (A/black-headed
MF146435. 1 Influenza A virus (A/black-headed
MF146063.1 Influenza A virus (A/black-headed
MF147553.1 Influenza A virus (A/black-headed
MF146506.1 Influenza A virus (A/black-headed

MF146245_ 1 Influenza A virus (A/black-headed
KX977868 1 Influenza A virus (A/black-headed
KX977721 1 Influenza A virus (A'black-headed
KX978026 1 Influenza A virus {A/black-headed
CY185657.1 Influenza A virus (A/black-headed
KX978293.1 Influenza A virus (A/black-headed
MF148103.1 Influenza A virus (A/black-headed
KX979507 1 Influenza A virus (A/black-headed
KX978043 1 Influenza A virus (A/black-headed
MFE82696.1 Influenza A virus (A/black-headed

KRO087598 1 Influenza A virus (A/black-headed
MF145916.1 Influenza A virus (A/black-headed
MF147797 1 Influenza A virus (A/black-headed
KX978020.1 Influenza A virus (A/black-headed
MFE82843.1 Influenza A virus (A/black-headed
MFE82757 1 Influenza A virus (A/black-headed
MF&75228 1 Influenza A virus (A/black-headed
MF147363.1 Influenza A virus (A/black-headed
KX979576.1 Influenza A virus (A/black-headed
MF145996_1 Influenza A virus (A/black-headed
KX978340 1 Influenza A virus (A/black-headed
MF146174 1 Influenza A virus (A/black-headed
MF148122 1 Influenza A virus (A/black-headed
MFE82721.1 Influenza A virus (A/black-headed
MF147255.1 Influenza A virus (A/black-headed
MFE682880.1 Influenza A virus (A/black-headed
MF146670.1 Influenza A virus (A/black-headed
MF146391 1 Influenza A virus (A/black-headed
MF147491 .1 Influenza A virus (A/black-headed
MF146202.1 Influenza A virus (A/black-headed
MF145978.1 Influenza A virus (A/black-headed
CY¥185513.1 Influenza A virus (A/black-headed
KC541677.1 Influenza A virus (A/black-headed

CY185529 1 Influenza A virus (A/black-headed
KC541680.1 Influenza A virus (A/black-headed
MF&75309.1 Influenza A virus (A/black-headed
KX978441.1 Influenza A virus (A/black-headed
KX978369 1 Influenza A virus (A/black-headed
KX978735 1 Influenza A virus (A/black-headed
KX979090 1 Influenza A virus (A/black-headed
KX978686 1 Influenza A virus (A/black-headed
MF146531.1 Influenza A virus (A/black-headed
KX977620.1 Influenza A virus (A/black-headed
MF575196.1 Influenza A virus (A/black-headed
KX979165 1 Influenza A virus (A/black-headed
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MF147792.1 Influenza A virus (Alyellow-legged

CY185625.1 Influenza A virus (Afyellow-legged
CY185633.1 Influenza A virus (Alyellow-legged

MFG694026. 1 Influenza A virus (A/black-headed
MFE94199 1 Influenza A virus (A/black-headed

MFE94241 1 Influenza A virus (A/black-headed
MFG94057 1 Influenza A virus (A/black-headed

dinoreHeTUYHi 3B’A3KM

502

gull/Netherlands/88/2012(H13N6}
gull/Netherlands/2/2012(H13MN6)
gull/Netherlands/65/2012(H13N6)
gull/Netherlands/102/2012(H13N6)
gull/Netherlands/106/2012(H13N6)
gull/Netherlands/134/2012(H13N6)
gull/Netherlands/92/2012(H13N6}
gulliMetherlands/Q0/2012(H13N6)
gull/Netherlands/83/2012(H13N6)
gull/Netherlands/52/2012(H13N6&)
gull/Netherlands/110/2012(H13N6)
gull/Metherlands/79/2012(H13NG6)
gull/Metherlands/80/2012(H13N6)
gull/Netherlands/72/2012(H13MN6})
gull/Netherlands/75/2012(H13N6)
gull/Netherlands/104/2012(H13N6)
gull/Netherlands/87/2012(H13N6)
gull/Metherlands/84/2012(H13N6)
gull/Netherlands/99/2012(H13N6)
gulliMetherlands/101/2012(H13MN6&)
gull/Netherlands/105/2012(H13N6)
gull/Netherlands/81/2012(H13N6)
gull/Metherlands/11/2012(H13N&)
gull/Metherlands/4/2012(H13N6)
gull/Metherlands/18/2012(H13NE6)
gull/Metherlands/10/2012(H13N6)
gull/Netherlands/130/2012(H13MN6&)
gull/Netherlands/22/2012(H13N6)
gull/Metherlands/122/2012(H13N&)
gull/Netherlands/132/2012(H13N6)
gull/Netherlands/25/2012(H13N6)
gulli/Metherlands/17/2012(H13N6)
gulliMetherlands/123/2012(H13MN6)
gull/Netherlands/21/2012(H13N6)
gull/Metherlands/125/2012(H13N&)
gull/Netherlands/20/2012(H13N6)
gull/Metherlands/128/2012(H13MN6)
gull/Metherlands/29/2012(H13N6)

MK414717.1 Influenza A virus (A/Mallard/Netherlands/84/2006(mixed)

gull/Metherlands/6/2013(H13N8)
gull/Netherlands/7/2013(H13N8)
gull/Netherlands/10/2013(H13N8)
gull/Netherlands/25/2014(H13N2)
gull/Republic of Georgia/9/2011(H13N8)
gull/Netherlands/9/2009(H13M2)
gull/Netherlands/38/2009(H13N2)
gullfNetherlands/1/2009(H13N2)
gull/Netherlands/37/2009(H13N2)
gull/Netherlands/20/2009(mixed)
gull/Metherlands/20/2009(H13MN2})
gull/Metherlands/13/2009(H13N2)
gull/Netherlands/2/2009(H13N2)
gull/Netherlands/33/2009(H13N2)
gull/Netherlands/34/2008(mixed)
gull/Netherlands/31/2008(mixed)
gull/Netherlands/58/2008(mixed)
gull/Metherlands/88/2008(H13N8)
gull/Netherlands/83/2008(H13N8)
gull/Netherlands/87/2008(H13N8)
gull/Netherlands/8/2008(H13N8)
gull/Netherlands/30/2008(H13N8)
gull/Metherlands/13/2008(H13N8)
gull/Netherlands/73/2008(mixed)
gulliMetherlands/24/2008(H13N8)
gull/Netherlands/73/2008(mixed)
gull/Metherlands/67/2008(H13N8)
gull/Netherlands/66/2008(H13N8)
gull/Metherlands/64/2008(H13N8)
gull/Metherlands/44/2008(H13N8)
gulliMetherlands/68/2008(H13N8)
gul/Republic of Georgia/1/2011(H13N8g)
gulliGeorgial/1/2011(H13N8)
gull/Republic of Georgia/3/2011(H13N8)
gull/Georgial/3/2011(H13N8)
gull/Metherlands/34/2014(H13NG6)
gull/Netherlands/32/2014(H13N6}
gull/Netherlands/5/2014(H13NE&)
gull/Netherlands/35/2014(H13N6)
gull/Netherlands/17/2014(H13N6&)
gull/Netherlands/15/2014(H13N6)
gull/Metherlands/16/2014(H13NG6)
gull/Netherlands/3/2014(H13N6)
gulliMetherlands/33/2014(H13N6)
gull/Netherlands/28/2014(H13N6)

MW132954 1 Influenza A virus (A/shelduck/Ukraine/KT-9-2-11/2016(H13N&)
CY195801 .1 Influenza A virus (Afring-billed gull/Massachusetts/13DC307 36-1/2013(H13N8)
MH501054 1 Influenza A virus (A/gull/New Jersey/UGAI15-3767/2015(H13N3)

gull/Georgia/4/2012(H13N8)

MH201570.1 Influenza A virus (A/black-tailed gull’'VWeihai/6/2016(H13N8)

MH894208 1 Influenza A virus (A/Duck/China/VWeihaif2017(H13N8)

MF461188.1 Influenza A virus (A/black-tailed gull"Weihai/17/2016(H13N8)

KY 131286 1 Influenza A virus {(A/glaucous-winged gull/Alaska/UGAI15-6732/201 5(mixed)

CY213695.1 Influenza A virus (A/glaucous-winged gull/Southcentral Alaska/15MB02016/2015(H13M8)

gull/Republic of Georgia/1/2013(H13N8)
gull/Republic of Georgia/2/2013(H13N8)

KRO010443 1 Influenza A virus (A/Eurasian curlew/Liaoning/ZH-385/2014(H13N8)

gull/Netherlands/2/2016(H13N2)
gull/Netherlands/6/2016(H13N2)
gull/Metherlands/10/2016(H13N2)
gull/Metherlands/11/2016(H13N2)

BI'M A/shelduck/Ukraine/KT/9-2-11/2016 3a dparMeHTOM reHa
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KX979521.1 Influenza A virus (A/black-headed gull/Netherlands/92/2012(H13N6)
KX979153 1 Influenza A virus (A/black-headed gull/Netherlands/98/2012(H13N6)
KX979086.1 Influenza A virus (A/black-headed gull/Netherlands/115/2012(H13N6)
MF 146647 1 Influenza A virus {(A/black-headed gull/Netherlands/97/2012(H13N6)
KX978265 1 Influenza A virus (A/black-headed gull/Netherlands/105/2012(H13N6&)
MF 148456 1 Influenza A virus {(A/black-headed gull/Netherlands/95/2012(H13N6)
KX977655.1 Influenza A virus (A/black-headed gull/Netherlands/81/2012(H13N6)
MF147277.1 Influenza A virus (A/black-headed gull/Netherlands/119/2012(H13N&)
KX978174 1 Influenza A virus (A/black-headed gull/Netherlands/33/2012(H13N6)
KX977661 1 Influenza A virus (A/black-headed gull/Netherlands/2/2012(H13N6)
MF146719.1 Influenza A virus (A/black-headed gull/Netherlands/128/2012(H13N6)
KX979030.1 Influenza A virus (A/black-headed gull/Netherlands/100/2012(H13N&)
KX977750.1 Influenza A virus (A/black-headed gull/Netherlands/82/2012(H13N6)
KX978813.1 Influenza A virus (A/black-headed gull/Netherlands/102/2012(H13N6)
KX979096 .1 Influenza A virus (A/black-headed gull/Netherlands/87/2012(H13N6)
KX978407 1 Influenza A virus (A/black-headed gull/Netherlands/88/2012(H13N6)
KX978025 1 Influenza A virus (A/black-headed gull/Netherlands/85/2012(H13N6)
KX977944 1 Influenza A virus (A/black-headed gull/Netherlands/112/2012(H13N&)
MF147124.1 Influenza A virus (A/black-headed gull/Netherlands/73/2012(H13N6)
KX978947.1 Influenza A virus (A/black-headed gull/Netherlands/72/2012(H13N6)
MF145827 1 Influenza A virus (A/black-headed gull/Netherlands/75/2012(H13N6)
MF147111.1 Influenza A virus {(A/black-headed gull/Netherlands/70/2012(H13N6)
KX978701 1 Influenza A virus (A/black-headed gull/Netherlands/83/2012(H13N6)
— KX977740.1 Influenza A virus (A/black-headed gull/Netherlands/106/2012(H13N&)
MF146904.1 Influenza A virus (A/black-headed gull/Netherlands/48/2012(H13N6)
KX978068.1 Influenza A virus (A/black-headed gull/Netherlands/76/2012(H13N6)
KX9879050.1 Influenza A virus (A/black-headed gull/Netherlands/69/2012(H13N6)
4 MF146879.1 Influenza A virus (A/black-headed gull/Netherlands/45/2012(H13N6)
31 KX978581 1 Influenza A virus (A/black-headed gull/Netherlands/104/2012(H13N&)
® MW132952 1 Influenza A virus (A/shelduck/Ukraine/KT-9-2-11/2016(H13N8)
MF145776 1 Influenza A virus {(A/black-headed gull/Netherlands/16/2014(H13N6)
KX977945.1 Influenza A virus (A/black-headed gull/Netherlands/11/2014(H13N6)
KX979444 1 Influenza A virus (A/black-headed gull/Netherlands/10/2014(H13N6)
KX979426 1 Influenza A virus (A/black-headed gull/Netherlands/3/2014(H13N6)
KX977752 1 Influenza A virus (A/black-headed gull/Netherlands/26/2014(H13N6)
MF575262 1 Influenza A virus (A/black-headed gull/Netherlands/33/2014(H13N6)
MF575164 1 Influenza A virus {(A/black-headed gull/Netherlands/34/2014(H13N6)
KX978614.1 Influenza A virus (A/black-headed gull/Netherlands/29/2014(H13N6)
KX978451 1 Influenza A virus (A/black-headed gull/Netherlands/17/2014(H13N6)
KX977923 1 Influenza A virus (A/black-headed gull/Netherlands/15/2014(H13N6)
KX979002 1 Influenza A virus (A/black-headed gull/Netherlands/28/2014(H13N6)
KRO10437 1 Influenza A virus (A/Eurasian curlew/Liaoning/ZH-186/2014(H13N6)
CY185499 1 Influenza A virus (Afyellow-legged gull/Republic of Georgia/1/2011(H13N8)
MZ015635.1 Influenza A virus (A/Glaucous-Winged Gull/Alaska/20MB02831/2020(H13N6)
MZ015698.1 Influenza A virus (A/Glaucous-VWinged Gull/Alaska/20MB02534/2020(H13NE)
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1
61 MZ015671 .1 Influenza A virus (A/Glaucous-Winged Gull/Alaska/20MB02498/2020(H13N6)
o6 MZ015646 1 Influenza A virus (A/Glaucous-Winged Gull/Alaska/20MB02698/2020(H13N6)
85 MZ015624 1 Influenza A virus (A/Glaucous-VWinged Gull/Alaska/20MB02182/2020(H13N6)
— CY185491.1 Influenza A virus (A/black-headed gull/Republic of Georgia/7/2011(H13NE6)
73 L— CY185611.1 Influenza A virus (Alyellow-legged gul/Republic of Georgia/3/2012(H13N6)
CY185334.1 Influenza A virus (A/black-headed gull/Republic of Georgia/3/2012(N6&)
29 MF682632. 1 Influenza A virus (A/black-headed gull/Georgia/5/2012(H13N6)
°s CY185327 1 Influenza A virus (A/black-headed gull/Republic of Georgia/1/2012(H13N5)
P CY185667_1 Influenza A virus (Afyellow-legged gull/Republic of Georgia/6/2012(H13N6)
P CY 185357 1 Influenza A virus {A’Armenian gull/Republic of Georgia/1/2012(H13N6)
59 CY185603.1 Influenza A virus (Alyellow-legged gull/Republic of Georgia/2/2012(H13N6)

o3 CY185375.1 Influenza A virus (Afyellow-legged gull/Republic of Georgia/1/2012(mixed))
KX977784 1 Influenza A virus (A/black-headed gull/Netherlands/29/2009(H13N6)
KX977969 1 Influenza A virus (A/black-headed gull/Netherlands/1/2010(H13N6)
GQY07320 1 Influenza A virus (AfMongolian gull/Mongolia/405/2007(H13N6)
35 GQ8Y07312 1 Influenza A virus (A/Mongolian gull/Mongolia/401/2007(H13N6)
52 MF575219.1 Influenza A virus (A/black-headed gull/Netherlands/6/2007 (H13N6)
g KX978419.1 Influenza A virus (A/black-headed gull/Netherlands/10/2007 (H13N6)
95 KX978643 1 Influenza A virus (A/black-headed gull/Netherlands/2/2007(H13N6)
,7 GQY07304 1 Influenza A virus (A/black headed gull/Mongolia/1766/2006(H13N6)
GU 1 Influenza A virus (A/great black-headed gull/Atyrau/773/2004(H13N6)
GU982285 1 Influenza A virus (A/great black-headed gull/Atyrau/743/2004(H13NE)
a1 GU982286 1 Influenza A virus (A/great black-headed gull/Atyrau/744/2004(H13NE)
57 GU982287.1 Influenza A virus (A/great black-headed gull/Atyraw/767/2004(H13NE)
[ CY094905.1 Influenza A virus (A/silver gull/Tasmania/062/2008(H13N6)
ss L— OL369950.1 Influenza A virus (Assilver gulliTasmania/06-0349-105/2006(H13N6)
AYE84901 1 Influenza A virus (A/black-headed gull/Sweden/1/99(H13N6)
GU051220 1 Influenza A virus (Affeces/New Jersey/2413/2000(H4NE)
CY070860.2 Influenza A virus {A/glaucous-winged gull/Southcentral Alaska/8JR0O738R0/2009(H13N6)
CY070884.2 Influenza A virus (A/glaucous-winged gull/Southcentral Alaska/9JR0O781R0/2009(H13NE)
CY070852 2 Influenza A virus (A/glaucous-winged gull/Southcentral Alaska/9JR0E91R0/2009(H13NE)
CYO070876.2 Influenza A virus (A/glaucous-winged gull/Southcentral Alaska/9JR0O769R0/2009(H13N6)
CY130342 1 Influenza A virus {(A/glaucous-winged gull/Southeastern Alaska/9JR0822R0/2009(H13N8&)
CY070868 2 Influenza A virus (A/glaucous-winged gull/Southcentral Alaska/8JR0O747R0/2009(H13N6)
KJS07713 1 Influenza A virus (A/mallard/Dalian/DZ-137/2013(H13N6)
CY195631.1 Influenza A virus (Afglaucous-winged gull/Southcentral Alaska/11JR02182/2011(mixed)
CY195640.1 Influenza A virus (A/duck/Interior Alaska/11PG00703/2011(mixed)
LC339629 1 Influenza A virus (A/duck/Hokkaido/WW189/2006(H 13NE)
MHS597111.1 Influenza A virus (Afruddy turnstone/Delaware/1016389/2003(HxN3)
AB285096 .1 Influenza A virus (A/duck/Siberia/272PF/1998(H13N6)
AB284990.1 Influenza A virus (A/duck/Siberia/272/1998(H13N6)
MHS500867 .1 Influenza A virus (A/ruddy turnstone/New Jersey/Al01-1407/2001(H13NE)
CY144204.1 Influenza A virus (A/ring-billed gull/Georgia/AlI00-2658/2000(H13NG)
CY015148.1 Influenza A virus (Afshorebird/Delaware/224/1997(H13N6)
EU580570.1 Influenza A virus (A/Larus argentatus/Astrakhan/d58/1985(H13N6)
EU580569 1 Influenza A virus {(A/black headed gull’Astrakhan/44/1988(H13N6)
AY207552 1 Influenza A virus (A/gull/Astrachan/227/84(H13N6)
CY101484.1 Influenza A virus (Afred knot/Delaware/541/1988(H4NG6)
CY004869.1 Influenza A virus (A/knot/DE/S41/1988(H4ME)
GUO051930.1 Influenza A virus (A/gull/Massachusetts/26/1980(H13NE)
CY005860.1 Influenza A virus (A/gull/Minnesota/945/1980(H13NG6)
CY089639.1 Influenza A virus (Afgull/Maryland/704/1977(H13N6)
AB292665 .1 Influenza A virus (A/gull/Maryland/704/1977(H13NE)
AY207553.1 Influenza A virus (A/Gull/Maryland/704/77(H13NE)
CY014696.1 Influenza A virus (A/gull/Maryland/704/1977(H13NE&)

Puc. 2. dinoreHetnuHi 38’a3km BIT1 A/shelduck/Ukraine/KT/9-2-11/2016 3a cdparmeHTOM reHa
HenpamiHigaswu.
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Po3din 1. [pobnemu 6iobe3neku ma 6iozaxucmy. EmepdxxeHmHi iHgekyii

OO6GroBopeHHs. Y Uil cTaTTi HaBedeHO pe3ynbrati BUBYEHHS BipycoHocicTtea BIT1 nigtuny H13
cepel HeTMNOBUX MpeACcTaBHUKIB — BogonnaBHMx ntaxiB pagy Anseriformes. Ham Bpanocsa
isontoBatn BITI Big ranarasie (Tadorna tadorna) nig Yac npoBegeHHs eni300TUYHOINO MOHITOPUHIY Ha
Teputopii leHiyecbkoro, HoBOTpoOiUbkOro Ta YannuHCLKOrO panoHiB XepCcoHCbKOi obnacti 'y
2016 poui.

BMBYEHHSI rEeHETMYHOI CMOPIAHEHOCTI i30M1bOBaHOrO Bipycy 3a dparmeHToM reHa H nokasano,
WO YKPAiHCBbKUIA i30n4T Mae HigepnaHacbke MOXOMKEeHHss abo 3400yB OinblUiCTb CBOIX FEHIB 3a
peacopTauil HigepnaHacbkux i3onATiB. Hameuwa reHeTudHa crnopigHeHicTb Ha piBHi 97,8 %
Busasmnaca 3 Bipycom A/black-headed gull/Netherlands/5/14, Buginennm y 2014 poui. Hani 3a
3HWXKEHHSIM FEHETMYHOI COPigHEHOCTI BUSBMNOCSA we 83 i30nsTh Big MapTUHIB 3BMYaNHUX, SKi MatoTb
TaKkoX HigepnaHacbke noxomkeHHs. Lo ctocyetbes isonatis Bl H13, wo 6ynu BuaineHi Big iHWnx
npeacraBHukiB psgy Charadriiformes, dparmeHT reHa H ykpaiHCbKOro i3onaty maB MNoAibHIiCTb Ha
96,71 % po pparmeHTa reHa rpy3MHCbLKOro i30MATYy Bid MapTuHa XoBTOHororo (Larus cachinnans), Ha
96,7 % — po ¢pparmenTy reHa H Bipycy rpuny H13N8, isonboaHoro B CLUA Ha TepuTopii wraty
MacauyceTc Big MapTuHa penasepcbkoro (Larus delawarensis) Ta Ha 96,42 % — po cdparmeHTta
reHa H mapTtuHa 6epeHrincekoro (Larus glaucescens), suaineHoro Ha Ansicui (CLUA). Lo cTtocyeTbes
i3onaTiB Big NTaxiB iHWKX pagiB (ue nuwe 2 isonsaty 3i 100), nogibHicTb 3a dparmeHTom reHa H
YKpaiHCbKUN i30naT Ha piBHI 95,78 % BuasmB 3 izonatom A/Duck/China/Weihai/2017 (H13N8),
BuaineHnm Ha teputopil Kutaro B 2017 poui Big Kaykn. TakoxX romonoria 3a UM parMeHToOM reHa Ha
piBHi 95,55 % BuasneHo 3 isonatom A/Mallard/Netherlands/84/2006 (mixed), BugineHum Big KpWXHS
Ha TepuTopii HinepnaHais we y 2006 poui.

BMBYEHHSA reHeTUYHOI CNOPIAHEHOCTI i30NbOBaHOro Bipycy 3a ¢parmeHTomM reHa N Takox
A0BEeNo NoAibHICTb YKpaiHCbKOro i30MnATy A0 HigepnaHACbKMX i30NATIB: TOTOXHICTb Ha piBHI 98,24 %
BusABNeHo 3 pgsoma isonaramm A/black-headed gull/Netherlands/70/2012 (H13N6) Tta A/black-
headed gull/Netherlands/88/2012 (H13N6). Takox cnopigHeHicTe Ha piBHi 98,23 % BusBNEHO 3
rPy3VHCBKUM i30MsITOM Big MapTuHa >xoBToHororo Alyellow-legged gull/Republic of Georgia/1/2011
(H13N6)). 3asHavaemo, wo 3i 100 i3onaTiB 3 HaMbINbLWOK CnopigHEeHicTio 3a dparmMeHToM reHa N
nuwe 5 BuaineHo He Big npenctasHukiB psagy Charadriiformes: 2 — Big kadvok Ha TepuTtopii Cubipy
we B 1998 poui (A/duck/Siberia/272PF/1998 (H13N6) ta A/duck/Siberia/272/1998 (H13N6) romonoris
Ha piBHi 93,74 Ta 93,73 % BignosigHo), no 1isonaty — Big kadok 3 Teputopii Ansckn (CLUA)
(A/duck/Interior Alaska/11PG00703/2011 (mixed)) 3 romonorieto Ao dparmeHTa reHa N ykpaiHCbKOro
isonaTy Ha piBHi 91,06 %) Ta npedekTypu Xokkango (AnoHis) (A/duck/Hokkaido/W189/2006 (H13NG6)
3 romonorieto Ao ¢parmeHTa reHa N yKpaiHCbKOro i3onAty Ha piBHi 92,54 %) Ta 1 — Big KPWKHS,
BuaineHoro Ha Teputopii Kutawo (A/mallard/Dalian/DZ-137/2013 (H13N6)) 3 romonorieto go
parMeHTa reHa ykpaiHcbKoro izondarty Ha pisHi 91,10 %.

BucHoBKKu. Taknm 4MHOM, 3a OTpPUMaAHWMWU pesyrbTaTamu NPOBEeAeHUX LOCHIMKEHb MOXHA
NpUNyCTUTK, WO YKPAIHCbKWUIA i30NAT Mae HigepraHacbke noxomkeHHs abo 3006yB GinblLUiCTb CBOIX
reHiB 3a peacoprauii came HigepnaHacbkux izonatie. OTpMmaHi AaHi Woao BMBYEHHSA CMOPIAHEHOCTI
0o iHwwx isonatis BIMTI H13 3a dparmeHtamn reHie H ta N we pa3s nigtBepaxye Tonm pakT, Lo
npegctaBHukn psagy Charadriiformes € ocHoBHMM pesepByapoM Anst upboro nigtuny BIT1, a isonsuis
BipyCy Big nTaxis, WO HanexaTb [0 iHWKNX psagiB, € Mamke yHikanbHMM BunagkoM. I1sonsauis BT H13
BiJ, HETMMNOBMX Xa3siB AOBOAUTb MOTEHUIMHY MOXNMBICTb LbOro Bipycy gonatu G6ap’ep Ta iHdikyBaTu
npeacTaBHUKIB, ANA SKUX LEN NiATUN HE € XapaKTEPHUM.
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CIRCULATION OF ABNORMAL ISOLATES OF H13 SUBTYPE
INFLUENZA VIRUS AMONG WILD WATER BIRDS

Tkachenko S. V., Stegniy B. T., Rula O. M., Muzyka D. V.

National Scientific Center “Institute of Experimental and Clinical Veterinary Medicine”, Kharkiv, Ukraine

The ecology, epidemiology and evolution of avian influenza A viruses in wild birds is still poorly

understood due to the extreme complexity caused by the multiple host species of the virus, which are difficult to
study during the annual cycle of host development and possible infection by several virus subtypes. A key
component is understanding the genetic relationships of individual avian influenza subtypes, which makes it
possible to track the origin of new isolates or changes in the causes of their pathogenicity. The purpose of our
research was to study the circulation of avian influenza subtypes atypical for wild waterfowl, conduct research
into their genetic structure, and search for related viruses to determine the origin of Ukrainian isolates.
According to the results of the research, an isolate of avian influenza A with hemagglutinin H13 subtype was
isolated from atypical hosts for this species — representatives of the order Anseriformes (the common shelduck,
Tadorna tadorna). When conducting a phylogenetic analysis of the regions of the hemagglutinin and
neuraminidase genes, their similarity to the isolates isolated from common martins in the Netherlands was
proven to be 97.8% and 98.24%, respectively, and further down the degree of homology.
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