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Codav j 6 dey@P 1By e\ scoMPEdEBdz) 2863 ) [ j 4
Dz ydets? CtsdeW jtoj dzydd c¢ci1 ddzsedyd ME B4 tc
f smowh j dzdzts 2 fOkVWIsd or HOB N jEMmW u4d dzts
1 Ofdzzy j dedesegts HjWIsj dzv  dzOESd (71 d A,
OC OH J &3d d, ftosW ] MstcO® | ORGP F G0 dzf o0 5 (3
2018), xts 2 [ idHERZOKGESH dzts 2 CsdgW jtoj dzyd d
| BdzOteSCIsdSde, ftsmewh jdzdes?2 JOdRBvIsd ¢ .- .
[ i HEROGEH dzts 2 dz0 Iz y dzts 2 MiskzH j e2WJ1IPE 52 1 dOi
(1 sossmMde e, 2 0AOEH, dzRX VdzA zjwidatst2dz ¢ ts dzW |
h € sdzr HdzWw BsdzsH"™ n EZydJde" = c¢cldzdwdedd dL
tcOL dzstsBtcOL ) d wOMf tesmistc ©dg @At d Afigeltg & yt
( ] ©Or Oy & Od&dnternionakBigntificconferencég Novosibirsk 2023.

1 EedzdCOydd tdL lzdz IsORtse dyfomtshy dajd HOEBORRIZ] |
sfzpdzd {se Odzr 10 d&Okzydz = tOBSISr , 9 IS
) k2 tedzO dzj o] CBd3d dzH B9 Odzdzsd3 1 s [ ddzsB L OL
L Csdzstc@wod)s;d] 2 iMdsOB'Od QRdzH | S M telz j dguses S
Microorganisms.
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[BIi jd&B& d MbiezSlsk®O silstOB 1§ s dzik0g jipls@s O diaPn
CdBBf ! slsjtedetsets IsjCMlsO d Mshmistsdls dL BL
BilssHES , tjLbEd sOIsses MmtsBMise jdzdz" & o M
tejLizd sOIse, L O Cotzf lyjj tedfle' iz to ¥ fef YE OB Is2 o
234d Mistsydzd € ©, o 5Ol yd @iz 2Ppdz' = Oolststs
d M ls ts y dadf Sftiph j t6ls Oy d s dzdzO W tc BlastOls @zd 6y ¢ f [ dz |
21 to d dztsw j dad

1 ZOGtsH Otcdzsmis d

bolstste o' Oy Ojls cdzzBtsSCkzs B dzZOGtsSH Otcdzts
B dzj € k2 dzv 1o dzts 2 L d B BEOEEasEd tcOd d W o dtc
fBHCOLH]jdzjdzgd?2 1 RR odwikmMdztcedd AJHJtOd
Oz ydztse s Eytej yHjdzedWw ¢AjHJjOdz dzr 2 dMmidz
d IstcOdzindzv yd s didzts 2 ) i) telifezfiffdd BERIs © € C sdztsé d d
tcOLPYY sy Oc j MisOdzM S sets sk OteMmise j dadetsc s L
ZOMisswh |2 OB .
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{1 {l1v¢éc YPuuU?
1. {11dt JrRurtouvut 3
1.1 mMOLOSkjudmsdsO osdekmO ¢t

1 My otsLBREHJIs] dzd ctoed f f O Otthsnogofriddemnw d
ftcj HiNlsOo dzj dz tsig j [p dztc dztiz 3 tcsH O3] : od
(Alphainfluenzavirup , o delzm Basanfur@avirdlg , ( 8 d oz M G
(Gammainfluenzavirgs d o d telz ) Deltminflfetiz@viru 1 t§ d3d d3ts  dac
MmMd &3 2Mlsets OrthomyxoviriQlhag asarNYkBUuS dd
Isavirus  Mykissvirus, Sardinovirus f stc Oy O h d j Yydzj dzd mis ts «
L O2y,j B tefzj &' dIs O hQfterhaug Aet @l.,, 2000)/ dzd o s 9
zdlsj tcOlskztc] H dzw tsB tsL dzOyJ dzgvian indlufredr jrds) ¢
sBh jfteddew Ists f tod d3j dzjAEd g H Googdatdc?] o dfhiPfistizde v ts ¢
HOdzdz" 2 HsdtsdiglddzCoyditetldMO ctedif d§ O flilsdy.

] 4 dats o3 odikzmoO ctedf §f O () ftcj HIMIsOo dz
SHdsd]lsyoOlskzs (15 do GOsdodets? f sdzW tedetsfls
o qtelzmdz j BJ dz€ d ) Cdzj sC J 4 dz§ tsB3H tizy dsgst
ddeW stczZOyYyd sdedzts? Bt 1s). vOECB2 o9dH ¢ j dzlsa:
GJ dzts o, BdZOGtSHOKY Cwlsttets?2 otLddtOjls ot
odJkzmtses ( P. Pal ese et al ., 2001).

RELO o' MBC2 G da sdvAVng §s@d S[H di3d JdiSdc s
Jets detse’ j f OdzH ] B Qf S d35j OMHPHEFORE L sscts
Jet MMt dtsmis! ¢ wjfftesHkSydd o Btcc O da
fIsdy.s. skLrdgjytse d Hte., 2003) .

O dzZlsd G j dzgdzOW dL d3d dzyd o sis! cg IO te ad? 4s ( Haqg
d dzj 2t%cOdi3d dedtfit®a J o ddAflsdzr = B ZS s o dtelzMmC
(NP d ®BOIstedSfMmdzr 2 BJdzZBE [ ) OS] ME dzc
3 dz " j2 Mmlsjfjded d tmlsOs smw slsdzsmdlsj dz' c

{ Mdeso dz' 3 B3j -~ Oded L AfQ dizj dz Qs g I§ dlzdzty D dzv
hdgWwls. ddzlsde jdadzr 2 Htcj2W wodwjlsfqw twjL iz
sHdets ddzd dzj MS sdz' € dn dzlz € dzj sIsdH 59 . J
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e OMMstelsOydv , Is. 4. ftesdmMaBHdIs L Od3j dzO
~nOtcOCIs] bdiglkdq©d I tcjLizdzt SOIsj] tBWKOL 28 IsTr
Odels d G § dzdz” di3d Mo 52 Mise O3], qds ¢ " ddsd  dats
Bd&ZOGBHOW Colststc s d3lz oj d&zdydoe Oj Ismw myf s
BdyodHser j BOW! jter (R. ¢. wtsBBAdZ]jO® d Hc.

1.1.1 ghogjodtEd0 d MstkSlskicO ¢ j dats dC
ek cedffO d jet MstekSlskicO MmlsOdko

fjtocots? §tsdzfo dodgH s 70ylsts MlsOdzs o L i)Y dz
Bsdzj C e dasc duj MS s di3j ssHOd. 0SlszOd
dnuj L Ojls d MmJjctsHd, fsmMCtsdz Sk G j detsdy ¢
tcOLodIlsdd oeodzzlsted CdzjlsCd d o sy mmy
9 Otc! qelzjls tsIs 80 HBs 120 dads, d, o tsMmdatso c
l Jted sdz jdB CHodzlg n iy dzts 2 s 2d3j dzpticorizts® , o Jd£ Sy teidt
o dtelkzmO, Msmistswh 2 dL otsm! &3 MJ ¢ d3d dzlst
i tsdzv tc detiefg f)dg dzts ¢ 1) .

HA ue,  NA s

LSy — : ‘ \ N NA
— HT¢ o ( N - u 5 7, 3
Tt nefC )\ 2 X A
,*-’,5{ Ll ) \ = 2 "\
2 aaf ¢ v F b
g . -7 - A b % Blegane )
e e g
e | a 5’%}
HE;
l v £ (j d d %
e N r \FEZ_FBI PA HA m W NB
- _—1\:—,_ )
I ,,. I,_"Z,‘ ‘ o / M1 Mz

tdimzdidSd ez cHgdEf @ibdu MtOw o0OLdOB j dz detsfyls!
HA d NA. Addsejdzgjlsduyuimédjy Hjtejo!w HJjd@sdMmiIstec
fco jtor desMisdzse s cdzd S sfteslsj ddzO HA d NA o tjLj
dzi H O9 dgts tsB dzOtc z L j7dzdfr JH 1Bd tstsmrdzjHszydre d3Fr P j 2. dwn
odekzmdzs?2 yYyOMmsdyr cwdffoO ¢ tfMsid otMmi B

(G. B. KarlssonHedestanetal., 2008)
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Iy BlJd&Sd odtedtsdzd odtkzmMO dy dts tOL
[ 2) d o dzi{As\k: jSdatzdejal., 2018).4 j e d3j dAs"™ S EH dckz® Is
(fsdzdd3j cOL "), Cobiterj odkjMmlsjy BtLOLEZ® IS
BjdsS 2 (PB2), f(odddjtOLd 2 Bj dss 1
mMsslse j shisdsjedr@dzts Mj e d3d dzls IsOC Yy j CtsHdtelz jlis
F2 d-NBBl Ctlstster j ddzjsls 90ydetsj L dzOy ¢
(G.M.Conenello et al., 2007)4 J c 3 dzls 3 + C M i mMBEGIE] St
Mudlsr s 0dzd™” d ftedded BOJ s d B@DOdgEEEHG s oIsdy
(BW.Jagger et al ., d204a 2K sHdiglBxYg dzlB'®d O 4 o
odtkmde | (oo jtorndetsMmisde | cdzdSsftetsils d der
slsoj Yyodils LO tjydflstedtsy MoewLr o ORdsiL Wiy of
d LO Mmddwdd] &dcelfezOd { ©dzy sl B qdls HfLtg)]. H
M2 biddkjt M dBsdj Czdvicdats?2 BOMNRESOCEHG
ftcjHMIsOQoadzv jIs MtsBts?2 59 j ton dis @HengreRal., RQlazts
M.Nakano et al ., 2021) . J] 2O BEZyoOmilse Ifj Is
M smtseMmlsakzjls o tsBtsy HJ dad & dztso r A o dts
tcOMf ectsMistcOdzgj ded® odtekzmMO o weOddL BB . Z
dd3d i Is Bsdzj CEdzv tcdzlz®  dzOefgtfg et al2 2007), S 2 @&.O did ldzd
(NA) Wwodzwjlisfw MdOtkdH QLOS2t5Is Mg ldfodg] Isthfly o | figaf
ftesHkzydtokze h dn -rotILtevizjfrp Cddzj dsdstEz dz" = yYOMmisd
o' MosBBYHjdd] odkzmO. gjGedgjdzs 5 CBH(Jt
od3jmMisj M BjZCOBd dzddj tcOL "™ tBKLOLEZjIS t
fpwiLr oOdedwy My .odtkmdets?2 t1 s

dlstczClskztecdzr 2 B dzZs¢ o dokmdese s diEOIsted € f
ofMstcOdo O] &3 2 o i BBtcOdzz o dqtezmMO, CtHJt
fMd e d3d dzls 8 sdz {CMftej Mmdckzils dai Mistclz € I
dzz € dzj ddzser 7 CdMmdzsls ( NEP2 ., tc ® dzjlsis da@ajrd
EyOmlekjls o MmMdztsyd = sy MMOR WH  tcdats
MpstcC 2 odtedsdz®, BjdZBS NS1 fHtjfwismlsekz
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wodzw jlsfpw OdzlsOesdzdmistsdy o tetsy H j dEd@. Rutchgndgaiglz
et al., D18).

r O0dzj 4 ftojHMmMisOodzj dz@ thdesodzr § GMise J dac
HdzW Y dLdgj dzdzse s Yy Stagds ! ey dyflssty ] Iddrhvdzts fislsizs o
By BB e Odzdz” 2 B J dzZSE [ 2. [dz ftcjHMIsOa dzv j Is
BOMMts2 11 €1 O, H dedigzs? tOfryls Osd3dstats ¢ of idztss Is o
dsdzdetse s COROEZO d twjekzdzvyds ty o ftotsyy
Codiktf sdzj delstse o dtolzfmdes?2 yYOMmlsdyr 9 1 dzH 51
mMddalsj L O 1 ¢) . t JftesHEZzS ydw odtckzmMO L dzOy
d ts dzdzts ¢ s (RMPiz@ldz@l., 2011).

10 HBdz¢ d3j 3B Odzdz" 2 By d2ZCO [ 1 ftedn St
o dtcd 5dz0, d Jet ¢ dzOo dz@Wwi Isfipls tedzr € fislizdodtADdzd j W
fso jtorndesmisd dzdf dHddsets Mdsw. (Gt Bsdzj ¢
1 jts [1 tyj d stsydets dzsCOdzdL Ezj sy ftso
odolkzmdes?2 yomlsdyr o Cdzjls¢Cj d OCIsdoeodats o
dzj f sMtej HMIse j dzdzats Csdzls OCIsdtelzj Is fm dzkz € d
(L.V. Kordyukovae t al . , 2019) . ccdze tc®W Is B Oojziigy @ 4 {
t1s, Bj dzsq 1 Codzstetsdzd tolz § Is dzz € dzj s dzOL
tcdBtsdzzC dzj sf teslsj Jdzgse o L OtcOy j dedets?2 € dzj |
SftcjHjdzj dedets?2 Wisted3r odtdtsdzO o ftetsyj MMJ

1 2Cdz] s teslsj didkze (HNSH)ls Odsisiydzets -~ tstetsh s, d
Bj XSO oadtedsdz® d oLOdhisHj2Mlseakzjls M B
CeRBf dzj SMO. B&8MHsBBdzoMj 27 ZOMMr Bj ZEC S0 B
Bsdzj Cdzv ez BRBOMME ttOo dzzy 50  Cirya W dlu jfy
ORddes S dMmMdzsilsdz” |  smdzj Hise Olsj dz' desfilsd, ¢ s
WHjtodes?2 dzsSC OdzdL Oydd. [ded detOs s € dzv yd
f1s ©®© WwWHttts CdzjIs¢d d, HOdzj J , dL W HiO
90y dzj 2" J2 WEdloydQ@dwrjdvfijldsoid’'y fm t1s d
Cslif dzj S M3 O d Md d3tf2ts dzff Rz 82 ) MsmilsOo ¢
5B j d&zCtso: -F2A,1,NR4Q, (T.R®2 et &., 2BEA
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1 j dzts € NS1 ddid JIs ffislezj QLB © dzBE  d28800M ts
2360 d3d dzts ¢ d M dztdsl€ dg'orn  tffsts 0 dZO S SEts | W I8 dz2O tedzts
tcjelkdvydd wiftwesHkzSydd odttkzmMO ctedff O o
Cdzy ssydz" 2 dJdzlsj teW j tetsdzts odzts €1 ISNsSe2s,2  figlsy i Idstwim
11203 dets S d MdztsIsdz' = BMIsOsC s, @hkldda dg®j Is [z
stcOdzmff stelsj 11 SCtdBf dzi SMse, B ZOGHSHOLW 1
1 Cintf NERB.O RdeWW stedzOydw 8 BJ &z¢ Or NS Md ¢
t1s GJ dsdiz0 o@RbB.Ldydetad a9 O

] BO Bqd#£Ot s Cdzt yjolkzs tc ts dz- ) tcj f dzd !
cOMmMdzOIstcd o O Ismw ) CoOyJ mise j§ d3d " § dzj 2 H
wodw jlsfpw dBBdese W 2dzC ydtsdzOdzd dzr d3 B J dz€ 53
mMdMmlsj &3 "LwddzO (B. G. Hal e etbalfdlsj 29,
(M.J. Kim et al., 2002pP. Jiaoet al., 2008;). NSB 1 Ists -lppwL ™ o Os h d2
Clstster 2 kEyoOmksekjls o tj c¢kzdvydRM. dgetal,-
2015; K.E. Sloan et al., 2016;A.C. Vicary et al., 2023).NS 1 mMdzd 4 O 4
Mddzlsjsduyj MS&dj, IOSC d dzjectsyder j fHteslsdoe ts¢
2006). Jfjter j NS2 Brdz sfdmoOdz COC yOfy
dqdzW d ydtetseo Odzdz" » 1 S OtedBlsdyd MSdr S dzj Iss€
dLejMmMisjdz COC NEPIStdOdmOIddjz jtisy1 s d B
Cli3f dzj CMO ots ot d3W toj dzd\eSAY d ¢ ts Istfistic r @ to «
HAkar su et al ., 2011) . it wWH dmmdzj HisSoO (
odekmdes? tjf dzdSOydd t1s (J. T200(.erez et

I'deefmr ccwdffoO ¢ Byjdz dLdjdydes " .
GJdz sdyd MEOw d Odzlsdcj dzdzOwW 9 Oted OB J dz! dzts:
NA (S. W. Yoon et alh dzgf 2 2@ jdz) . 21 @ Isdh
l6smdzts o dz' n Odzlsd G § dzdz’ ~» OBlOded[jOdZEE 50 oHGAe f @ ¢
oL By d" » 144 CtsdiB d dzOydt@ s HHA / NFAdzHz L Astaf)
127fMkzBlsdfseo Gl SAID. | Htftddjddj ¢ odt
filsdy, 2 dzj skydr orhj2 Br dzd tsB d2Otclzy j dar
dets 3 dzO dz' EetizO MY d ydteso Oder CO¢ H17N10 (
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Tong S. et al ., 2013). [HAOSCE dz 2 tc ©d3d
NI-N9 NA flsdy’ jéts ctedffO d dzdh j dzr € tsdzfj
EyoOfmlsezs hdrn o MmowL' o Odadafts Y df d fip d2th) 16 Spfrelza «
2012) . d4dMlsj BO S zOMMdE dsOydd ddijdls

Odzsdlsj &zO "tsLwddzO, ©LOMYftsL doshdj] tHdd f
tcj] Ocdtctso Ols! ddzd MdzOB B toj O dtetseo Ols! ) Ht

o 0@ dz' dzgsfyls! Bjd&Sts9 HA d NA ftc kol
o Otcd OB j dz' dzsfyls! & fsslse jlMmlsoks h dh ¢ hdase
ed iz dk) . L Of tod &3 to, BOC fd 5O dz' dzO W d H

fsfidzj Hso Ols j dz! dzsfyls j2 (BjyHE HA 2 fisyH
CodiffEH1IEMNL MsMsOoadvjls 79%, O odlklsted

(RAM.Fouchi er et al ., 2005) . ] Jdaj sdyd m
flsdy!' jJd&3 twjL jtcolzOtc] sts@ s M d f sStcWHGCO
9 Oted OB j dz! dztsfls f s9 ] g4 dasfls dzrdd] dzls ¢ dedf iz fnt

sBhjdLoejMmisdes L d&3j deydots?2 ctlkzffr eodtkzmtse

I sl dBs C dzOmMMdW¥ dS Oydd, CelteOV sMdzts
HA d NA, odqtelkzmr Ctedf§ O HIsdy disydes BT
f OlstsG j deditdsdsts{ ¥ & yr f dzv Is. t OL dzd yOs Is o dt
Ctedffy O (Low pathogenic avi an i nfl uen:
ctedff© (Highly pat hogeni c avi an i nf |
odqekmse flsdy' jets ctodf§f @ Isw aafsisls fifr] cIC KA I
zde s BlsmMkzlsMlsody MBI lssd@ise o L Os dmd d3ts
[JHAdZOCts HO O YBHIdHO ctedff O, H5  H7, Is
odtkmr HPAI . Jdwkmr HPAI CdkOmMmmMdW dydtckz
5% md3j telsdesmisd E yrfdwlks §tshmd odklstedoj
otsLddCOsls E HtsBRBOhdzj 2 f(Ilsdyr ftod ¢ totsdzd
tcJ L J tco Iz OfelOd W d. Aléx@nder, 2000L.P. Chatziprodromidau 2 01 8) .
HA odttkmMO ctedftf O A lsjfdotebsjdsOno dzio dztso d R g
fesdzdf jfIsdHdtsets ftejHN jMise jdzdzed O ( HAOQO) ,
HA1L d HA2 Stedf Md dzsf SH 5B dz'-~dgg[L WiftdAF Is | AL JO
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WjdslsdfO osdkmMO LPAI € W, jdslsdibk odtki
oo jdjdg Sfdsody @ ORJEsSdhmdskd & Mol
sBdzj ¢ YOV t©OMh j§ dzj dzd j o tso M B MisTdtsiu et QLAY
2018). uwydkojlmw, ybkts ks Mes2fmksets Mm{
fdsj elsdesisd Hs 100 % M@ Hurtptah BEON dzd & § Is d

1. 1.2 AdSadz tejftesHikzSydd o dtlzMmC
rdLdej dgdzr 2 ydSdz odtekmMO ctedftf © EkEMmdzse
fsmMdzj HB9OIsjdz dz" » {1 SO B (tdMmbkzdess 2) :

-OHMmtsteB ydw d2O S dzj IsC J ;

-ftosdzd Cdetso jdzd o CdzijIsClz;

-ftcOLHjoOdzdj O odttkzmMO® odzzlsted ¢ dzj IsC d;

-sodhttedf ydw;

-steOdemdzy ydw ddaW stedgOydtsdedz = {1 s ;

o jf dzd S Oydw ¢ j dats BO;

-MeteC O odtkzmde » St sdzj dz2lstse d o' A tfs
Hte. , 2012).

1 Oyodzs oL OddBsH j2Mlseadw odtekzmMO M ¢ dzj
yomlsdy ¢ Cdzj stsiydzels B tdsafgiiefs, Y& sHdz0 dL G
tcjftesHkzSydd odtkzmoO, sO¢ C0O0¢ sls dagjJ L
Cdzj sC d. dbHMBteB ydw o qtelzmO ftosdmn sHJI
fsojtordesMisdzr = odtekmder = Odzlsdcj dzse fm tsM
BOMMO dIO~de® st j e dzsMisdz' = cdzd Csftesils dc
fesdigdshd L OSdMmdzj dzgdvw Mmtej HT fMded y O Is te1 o1
yjets fesdmMatHdls tOL k" jdd] BJj &It
sMmdzso dzs?2 Jlklsj &3 §ftetsded € dzsez dafssd Ok B®. 4
2003).

ld&BjmMlsy M 1Isdds3 ftesdmMatsHdls OCIsde Oydw
G dzOo dz' n CBY sdzj dzlsts o ¢ B3ON d dzr fpdzd W dzd W ¢
2z € dzj € Of M H, Yyd Bz ftejuh jmMsoakzjls Mmd3yr ¢



20

Bj BBOdr . 1 BH oLHj2fMsadjd Cdmds2
COMY sdtsy j dzdw Oltsdkss HA. GClts fwdotsHdls
mMzdwdzede 3 BBtcOdz. [ Odzj j Htod tOL k" jded d
o dzgzlsto | dzdzd 2 2z € dzj S oS ls jiodj dz tsti) dstOHstg 3 HS® jteln v
seOdmMCtedfydd d t©jfddSoydd osdekmdses |

¥ s {2
_».n" ",

Viron assembly W
\ oNeP PN PHA 0 PA-PBIdimer o PAX

vRNP transport oNS1 *M1 M2 © NP o PB2 & PB1-F2 dimer

Viral protein
- translation I
Recycling %

endosome AAAA iral g\ &
CAPM PTO(EIFI < e

l Endosomal release import ;
°

o]

=0

38

% mRNA export I
w D= ﬁ—‘ ==
- 7 WRNP | 2 00
m Nuclear 7 export Tions r'pt'(é)Ap
m IOorE. ranscription
- . .
Nucleus VvRNP Replication cRNP

----------------- SIS polymerase
t d fk deskSd St utssH bCydd o d @R ganmenethl, £008) ¢ o !

ddzj HEzs h dj 1 IsOfr ftesdmMrsHWYIs dz2O shdz
odhimbe (bttodhStedfydy d tjfddioydwy oc
&3t 1 s . MBtsteC O d o' atsH odwkmMO dL CdzjIs¢
CedffO fwsdmManHYis k3] (EfEz]e dfyeisy U3
Cdzj sC d. 17T dzs f 5C 0L Odzts, Yylsts MmMetesmis!
mMEh jMmlse jdzdets o dzdw jIs d dz0 M tstetsMmis: toj
odqtezmMO ctedff O o© WHEKtS L OOy jdedets?2 GCazjls
Mddasd L Bigrsy, ussdEmy stelsdelzs smv o ydbst
Cdzy ssydzg" » BJ dz¢ s9 dz2Oyd dzOj Ismw MmdadzlsjL B J «
f smdzi His9 Olsj dz' desis d -, Codil(ddin Qlgly das{Oteglz” j o B
fn dzO y O dzO ftesdL otsHdIsmw i 5 dzdzts to Lty j dicadizCQY WIS fi



21

f cdzdetstc OL d3j toc dzlz ot 1 s d dmf sdz L 28 Ismw
ltcddzydf dOdz! dzf ds kmdzsedj d3 Wtsted3dtctso Oded W
weodzv jIsfpw  dzOdzdudd ¢ OC BYameskess § L s s
(vs. Rz dyjoo® d Ht., 2012).

1 smdzy ¢ @[fvd teascht©Oxindz” = t1s © WHtj $Cdzj
dztso ' § o dolkzmdz j yomisqdyr d Wottdiddqtelze Is
fjtcjJHodceOE Isw o yYydltsf dzOL sz, GHJ My H
PA, PB1, PB2. eBtSticC O detsor n o dtcd tdztsfly O
o' MotBBYHjddjd3 dL CdzjlsSd f tsnupezmbce 5d3 2

1l ZOGetsHOtew HJ2Mlso &lstf dzgjul ts® B tizdfy v r o d
dLBjcOsls HtwdmtsjHddaj ded W ¢ toj yjflsstcOd
ddW d yd tetso O dzdzts 2 Cdzj sC d, Is. €. N A ZHOd
fsojtrndasmisd L OOy J dedets?2 G dzj s¢d, BMmMeatsBts
(L. Byrd-Leotiset al., 2017).

Il dqekzir ctedf§ © twjfddydqtelze Isyw ) Mists
H' nOlsj dz dg" n Bolejyvyd e N.eM. al ., 2010) d
H' ~nOlsjdzt dg" § ©"Hjdzjdzedw © o9dHJ dgd Z¢dnm C
ydrOdzdd, € Oh dzj mdietalQ2083k0 stcj ( M. |

1 sHIsdYr H1N1 d H3N2 (ctedfq d) d
yqteSzdzdtezels o yjdse jyjmits? {§sfkzdvyydd
1lIsdr btejn hsOd@R®itce ctdff O dBsyjls o 0t! dto
odzzlstcd MistcOdz, dgg y A &dzlyf 2P dz® Fdzd dhg L Is 2@ dz
(G.A. Sautto et al.,, 2018), OyOdz! dzts?2 MIsOHJJ? ctedf( sL
MowLr a0dzd] odtedtsdzO i By f24@n dztsls & € dzj &

1 sfdzj EmMfjhdtsets ftodCtej fdzj dedw o dtclkzfy
Bj BBicOdz M B Py BGBEBAEZEYSO otsCtelze o dts
mMdzj HEe h Jds 1 15O § Wstedzddtelz j Ismw dztso r 2 ¢t
Czj BBOVddz &OydqdzOjls ff jtcoj o Otcdo Ols+ 1 dzH s
OCIsdeo Oydd HA. vted dzd 6 Mis OQREEDJUsdgy  teif) Lirplsts
(TJHu et al ., 2015) . l dzz Istc j dzdzj J MtsH j te:



22

Yydbstsyf dzOL ks sLvddjdisk d f s5Mmdzj fy dzd W dad W a3d o3
fodzd d3j cOL dz' 2 SCH@Y ENIugEQEdzd izsgtcOL O Istc O©dzm
Yydlstsf dzOL i3k ts LW EXHPgper et al., 2013; TJ. Hu et al.,, 2015).
lftsmdzj Himiseadd f§tddd] tcOL dz" 2 € tsBY dzjrCtdy wigjtal
GHJ -fOsdMmMdiOY Joddd tOLO fsdLosHdl
Ct1,s SBlsstcOY 1+ (M stelsdtelzj Ismw o fysAsjldf O L ¢
ldquekzm' cwdftif O dof MfsmMtsedz CtSHJKs Ols!
heotsj 2 M Mise J dzdats 2 B3t 1 s - 5'"cap sish j i
mMowLr 90jIshv Mldgiet s ad Jtez@BOd 50 . | dese+ 1y
Bjd&zCd IstcOddimy sl tslizslB * ¢ Of f Ot OISO | tsdz' H
gqdzd bttOdhf stelsdtelzes sqfw o wHts, CGcHJ tdd
dzsor 7 o dtdtdatso . dddzlsj L dieseo OdzdzOWY 15 f
shdetsS (It BHAd@z diz¢dj ssdHEz HdB € OdHs'd
fsylsd COXxHTM2 odtckmD Dameatplic2pB)s BzlsOyds (
rtezedj odtkzmde jJ BJ d&ZCd B EZOHOE IS N dtct
teOMmh j§fdj ddj Cdzjlstsydets?2 st s M f tsdzzyj dzd
ddcdedtetse Odzd § IsteOdzmatV yd d d i3y ezls f- usd @ t aia®
Bjd&z¢d MtsBdteOs sffw o Wtedzy dEHiswr Nd d@ to(dXs.d
al., 2012)y dzv o' A BHO dzso BB tcOL 59 GrdaleVad daO] tda]jts
MdOodkzse 2 CdmdzsisT H s dzy dz B' Ist 1 Ishsjlste d3tg flzls
dmtesL s Odzlmw  Hdzw Mo w L teelzgPlzd WJ dzll g )@ fHts «
(W.Chen et al ., 2001; V. GakFsLaddaz®d Qi
fsmdzy o' MotBBYHJddWY odiso! tojf dzdydtese Oc

1.2 o¢dzZsdej dedz" 2 e QW odtlkzMmMO

l dekfmr ctdiffO MftsMmMsed tBRAatHdlk! s
ddzH Eydtotse Odzdz 2 ots otej dgw ftcjH" HEZMh d A C
fsmisj fjddtects dzOC Of dzdeo OV d&BkzlsOydd o HA
dLojMmlsder 2 C0OC Odzlsdcj dzdzr BB daticg] d2iWdzd Wis teg] @Gt
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cedffO, HE" BBijMfjujddy HBMsOsYdsd
fsvodvs hdqkdmY o O0dOdsOkd o dttkmo.

Seasonal human H2N2

Antigenic shift

Antigenic drift

t dMmzdiSdzls ¢ j dedz" 2 MHeode ctedffO d Odelsdcj dzdz 2

Il smMesdz Ck HA ) ROMHtesy BHY B g gzisy dz' o
ddzOCIsdo qtctso Odzgdz" =« 90Cyddz fteslsde ctedi § O,
odezmMsds ctedff O yjdasej SO0 d ydotslsdeg = H(
odtekzmMO, o f{fjtcokr wyjtejH! M dMftsdz L 9 Odz
d OdzOdzdL O f tsfjdzj H 59 O M.ldKilldsts 2P&4] |.Go Rrcer &) 02612).
I tsorh jdadetsy odzd d30Odzdj & Odzlsdej dzdesazsz Htej 2
ddzcdB dtctso Odad W dzj 2tc O3 dzd H OL T Btsy 4 Is J
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mMetslse jIsMisod jOodizl »d 2y ©F xdedias z (E'TDJKipurne dt tallz fn)
1968; L. Couzens et al.,2014;L. DeDiegoet al., 2018).

stesdzj b, dzOB dzt H Odzipw  O-delelaf ds jsdedzr 2dzts
yofmis ts, ¢ O¢ Hicj 2 W, s s i.tcTewaweon@ elizdal., 2 201%).dzls
I rydgzdIsy dzt dg" § d3d IstsH T sO¢ dzOL "™ 9 O BBOW
ftctso sHJIs! Ctsdzd yd Mlso j dzdz” 2 O dzO dzd L d
ddzedB dtctseo Odad W GJ BOGG Azt Isd dzOyd g d H C
dzj 2cO3ddzedHOL T (D.J. Smith et al ., 200/

Clsd d3d ssH" B ozdwl@Sa) ddddzlsd ¢ § dzdzse 5 H
ctedf §f O, ZOttwHE M -OQfHudzd e tzp Gedes & RKd ZHOO & |
mizh jMmlse j dzdzr 2 Odesdc jdeder 2 HEj2W dssyJIs BT
Csdzdyj Msotsds ORddesC d Mdzslsdzr = L O dzd HzlzO de'Ody"
MO2Od3d © GcEBdztesCj (dets dzy o detsy $j) B d
al.,2014) . 17T dzs € OL Odets, ylsts Odzsd G j dzdzO
Ctedff © yjdzse j SO HteslsjCOjIs BTN Miste] § , Y
ftoJ HY sdzsy dIsj dzt dets, MowL Odes ) tOL d3j t6tsd3,
JMs! dz#Hd dd3jels BBdzjj HtesHSdydIlsj dz¢ dzlz®
d dzsh OHd) fsfzdvyd?2 ~"Lwje (D.J. S mi
W.N. Harringtonet al., 202

v HdSdr fIsdy, F Cobtter o yYydoSlkzdzdtolzs
flsdy' jets cwdfqf O A, Odzlsd G § dzdzOW 9 Oted @B §
o dHJBs B, s6tcOded Yj dz0O. [HdZOCts fted o9 jH
Odzsde jdzdzr | 90tdOydd okzzdsdstdlz fif@sH Isaftyf Usdyts i«
Md dzi Slsdode" d3 HOo dzj ded J d3 Odelsd sy dz, 9" L 9 Odac
al., 2012).

1.3 ¢ dzls dadjidstfic MO ctdf o

I slddyd) Gl Odilsdc | deddsdisls H sl d ) 1O
tedLCdd3 dL d&3d dzd ded Vv o3 yQdEL dzedzddrpdes it lofd: HA] o Iz f
Odzls ¢ jhafdifisd v L Oz ) § OdzH j BBdW &k ctedf g O ¢.
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fOdzH j Bdyd MSdr odtkmMtse Yodzkzyj d dL Odls
ctedff O Yydotslsdg n, Ctbtter j d&sekzls BT Is!
f g so lststcdzats 2 Mmitsdefislefdets® € 3f) .(

1 OdzH j 3 yd MSE d Jd omMfrhCd tBr ydets MmowL O
ydeC zdzdteze hdra NIsOdizd3tso . [Hd2OCts o 1977
ofmistcj yooeh djimw Ek dzsHj2 Mt otej d3dj dz § OdzH j
Mo 3] Mdstdds dzd tetso Ols! M odkzmMOBd ctedf §f O
1 OdzH j BJvY ctedffO® A HIN1 2009 CESHO BT o
Colsster 2 Odzlsdc j dedes Mddz' des lsdzd yodzimw sk
MiLtddeses ctcdff O A HINI1 ]tk gz2 ¢ yjfd
zddzedd ctdffO© A HINL1, dets L sts dzgy ftedoe g
H3N2. g 2009 ctsHO odtlzfmr ctedf§© A HS3
odqtekzmMO fOdH jd&B3dd 2009 etHO, d H8oj dzd dzd c
ey Hd @EEePded U dedetsy yYdmdzs fetsdL sh jHM dn
L OstczHdzg jIs ftesedetsL qtetseo Odzedjy Mmdzj HEzs h j2

Rdzw J Sydd, o' L9Odeds" j odtikzmtsds ctedtf f O
odtkmMOddd ctedftf O fIsdy HS5S5N1, H7N9, Mmoo dd
Gtod P> sIsdz" =, f sMissw dzgdzs o7 Wo dzw ¥ Isfpw 9
hisOdsds" tOMmY tc s ORS¢ Isf@ d dzW d y d te s 9 O dzdat
mModdzj2 M dz#H! BJ. [HEZOSBE M L Isddizd o dtelf
EmMlss2 ydoets?2  jtcj HOYd tyds sy jlzdsjrCod@ jds WgOc
HOdz dzj 2h 2 OHOfIsOydd odtkzmMO H dv Istse ts
YJ dztse j C iz 1 4 W Mmdats, ZOMC tsdz! €5 o tsL d3tsy dats,
fJtd HOYY sls yJ izse j €O € yJ dztse j C Iz mtsna
OHOf sOKRHHO asdtedf O A HS5S5N1 d&O =~tste! COR,
COyjMmseaj Ydotldas?2 dsHjdzd L OO jded™w o
dzj MC sdz! € 5 XM Zhdggtddj 288BR  (
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1.4 CCsizsedw oadtkzmMO ctwdf

1.4.1 stk otsmMftedddyde g ¢ o dtclzm
Il qtelzmr ctedff O ¢ hdtesC s tOMYf tesMmistsC

BRBdetsy j Mlsots Lot dsyd = Y dotslsde =, o ¢ dz¢ y
Bdzy Csf dlsoOes h da, O BOCY] OL ddykdy' side
Cdzs yj oz tc ts dz- coO¢ ts ) dats 0 dzts 2€ ts tizic § t2 s HrpliE |2
orwodzjdets 16 fsHIsdf souw HA9 61l 96 tWfHsSG Isafd tistp ny
B'd&z LOtcjedMmMstedqtetso Odz fsylsd k2 100 odHTBo
10detsdzr M jjg SCtdzdydmseots odHtse f tod dzOH dzj ¥
cemdfs ®ijde' " j2 dBjtey 20 odHtse Blsdetsmw Isry
ey OdzS d d ogBOYedydzlsjteim o HMISOo dzw e Is { k
i s o fMmi A3z L § d3dzts A3z h Otc Iz d dzif @ fig i Ik tz
(I.P. Chatziprodromidop2018§.

H1N1, HIN2
H3N2, H3N3
H4N6, H5N2

AY
N \
H1N1, \
H3N2 \
1

>
%s?_}

Aquatic birds
H1-16; N1-N9

' Domestic

poultry
H1-H13, N1-N9

N
H2N2, H5N1, _

H5NG, H7N3
\ 1 H7N9, HON2
N " i H10N8
g H7N3, H10N7 ¥

!
I
H7N7 | H3N2
Y e d v
H13N2 H10N7
H1
3N9 H3N8 H3N8, H7N7, A
A~ -

3 p
H1N1 H3N8

i -

{ Ik disScbd ossmMfiedddyuder = € ©.ddsdpidzal. 2e1d)f § O ¢

RLO jMlsdes, ybt otHtf dzOsaOehdj fIlsdyr
d ttOmMftsmMistcOdzl dzdd o d-s@ts dzcBEdHY OMse § § §
ZOdBtsdzy § +WWJjSIsdoder &3 Mted Hd GIsdy,;, tsdzd ¢
9 BCtolzy O hze Mmtcj H iz oWdzjSidsdgd Wit . i) dzs dd@GS H C



27

OHOfIsOydd odtekzmO ¢ tcjLjtolzOtclz, Isd ud d
B4 MMd &3t Is ts dzdzts . JHA&ZOC s dz S sIstster § h Is O d3dz
sBhdtedzr | {fdLtslsdd d BOMMtse ks cdBj dz@ ¢
1 7 ) .M Hissan et al., 2020).

RMMdzj Hseo Odzd™w yYydeSClkdzwydd dO IIsjtetcdlsts
tcOL dzdydz" § LOSCtsdetsdzj tedetsMmisd, L OoadMmwhdj B
Ctsdzlsddzy dzlsOr. [ deteOydd s hdeslsy HJAzOS
dzO tc O6L wiEly kiz] dzlss@- ,0 tegf 3B C OC BJewOyYydw (s |
tcOMY tesMmlistc Odzj dzd W dz@etf & YoHzJ P IAIBRBED ,ISOCH J o cC
9C ZOH 9 L oftsdzt ydqodade' § ftetsyd MMmr HOdzdztsG s

Il T MsC s Olstse j dedz” § HBNG O digif s &5 € iz ) & RO
¢ dsBj dz dzj stsdz? € fIsdy (¢ OC Hd S dA, S
Bdzj S dlsOs hdn, oCdz yow yjdzsoeo j<coO. 1 tedyy
ftcjorhoOjls 50%,1 yhsl) HilEEDlg 6B ¢S tcO2dzj OSC Islkz

4z yoOd LB Bdz] Ok Olstse j dzadzts2 W ts to digs 2
dzgs Hj2 Bl yodzdmMmesms sdy®dz9 P 20 yJ dzsoe j ¢
dL dedr 6 yYyjdaztsejj¢ §fedBdzs © 1997 GEBHE
ftoj BHBSdZ &z B yodHBSo B2 BOt! jfetsCda OWUdste &
L OO Odzd ! dzO@ fJtew sk s fisdy. 1 §shdzj
fteddvists tej" jdzdd Yt bkddylstyjdds Mmerhj
et al., 2016).

Jdmytejyjnjdelsde §j ofmfrhCd ctedffO fisdnr
O tefdlsstcdd sdlsov, [ sdzGe sdzd d , s OL Or Mis(
vkzteydd, ftsHIse j ey HOE IS fJtdHOYk 9 (Btd zdfE@D
sB dzOtelzy j d2O OfMMsydoOydwyw tOMmf tesfmistcOdzj dad W
BdewwoOydd f§itjdjbd -~ fisdy ([ . 1. s0w{ddac

I sdz h ddefplsots f OdzH j B2, o7 Lo Odedz" = o dts
o' MsC O  dzslsdesmilss  dzOMJ dzj dedw, Y doebkh jets
B MsOdZ tOL 9 jHJ ddW Elsts¢ d Mmoo ddz ? ( M.
fOdzH j Bdud MSdJ "dE[O e dfg elelejztbps®@ ctedf §f O
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f OdgH j dsd W 1918 GBHO dzOL 9 OdzdzOW ¢ R MY O das
daizd s "dd3 Mjcdsj dalst odlzmtse fisdy.

voddz d dcetOsls 9 0Oy dzlzé dptisal?! 7 99 CacH it
sO¢ C0O¢ tded otsMmMftcdddiyder Sy@Stc CCz difdldads ' h o
ZzE Hj 2., AddsejdilduimMédy dmmdzi Hise Odzad W
Mo d dzj 2 ftesdL tsh dzd sls GJjdzgi Isduyd ME ts@ts ]
EmlsOdetso dzj dets, ylsts odtkf ctodf §fWOd dag cizisdzjj I€ a
dqd3jsls BdzdL Bt ybstsHffleedH jIsj dzt Mlseokzjls fs
RMMdzj Hf ss@dedfsdzv 8 Is MH | D! ZO®pezj | 9 j totsW |
Yy dzse j $ O d CdazOmMMmMdud Med2 odwikzf ctedf§fo
l Ists 3 j otjdiv, odtekzMmr ctethPf @dimeazy dzj L, ¢
Hj BBsdemistcdtelze Is L dzOydlsj dz' @V. Ma, 20200z Isd yj S c

ldtekmr ctedff O, or HJjdzjdedgr J tsls Mo ddzj 2
SBtOL ¥ s g wiz d'ddz'i n D diziz s tzd dzdsdi dztp ¢ 5 ) if df Bsdst
ftso jtondzsMmisdz" d3d B HaeC ddK. NA/an Re g[tehdzO® Iz 3 |
Ctsdzfnj tco OlNg @ detfiplO©'d3j to d ¢ Odainde® 2 ) sEfdLofidfy fij dsls j d
MlsOB d dz' dzts s 2O fteslswyjddd tEsdzs 80
Mzelsdf O©. 1 tsMmdzj Hded @ ¢ ¢z fiirly oficfiglamoiidf 200 dEtili o T §
d Mmemistsdls dL Mjekj dlstse ftoj dikz" jMmise
dimimdzj Hse Odzedd Odzlsde j deder = Mots2Mmlse tsB dZOtS
hisOBBO o dtcHMEH fosdsdajte> 2 B dz dJL sdzdtetso Odz

[ tcEes?2 MO 2 ttOMmY totsls tc Gdff dzdiel 32N 2 ta " Hdz
HylsOdz! dets L Eyj dz o UsSBAUBO tedz.y | [dziz fif ast iizgzy rym de
MsHjtey Odz tss odtekmse yjdztsea j SO ( HA( [ NA N
d NP). [YdHO] &85, fsHtsBdesy ftotsded € dztsoe J d
ftodo jorsy ofdzj dzgd ¥ © wz ¢ w©WOL dZdydsr = tj OMMist
al., 2017).

1 ZOydlsj dzr degsj MAsuHMmlsets ¢jdajlsduj MSdn
ctedff yjdtseajCO d MmMeaddei?2 Htedojdzs € ¢«
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iLJtozOt® o Mmodda ™do Oshcdsds dipPs figOHi[dzec fn o
ctedff © flsdy OHOfIsdtelzes smw ¢ ddzj Csf dlsOs h
L MIs Odzts 9 dzj Hias 9 d telgldEs o ctedff © HIsdy Mmew
MdOdktses?2 Cdmdtslsr Cdzjlstsyder » toJ yJ flssigtse
Yy izseo j €O ftoed fsdishd Od WO (2,6). t4Mmf
tcj Yy fsstetso yls ts o jdzdydoe O] Is 9 J sV s dz
o fazd $Oydd o BwceOddL d3y Mo ddzj 2 odlkzMmtse
tcj OMMstelsOydd iy HBVAKGERG padick fg@dzdal .
fsCOL Odzts, Yylsts MmMoadde d dBsclkzls difSkdxjmELess L
(W.Ma et al ., 2009) . vsO0Cdd3 tsBiOL tsd3, n
1L WWJjCIlsdoe dz' o3 tc f dz¥ tc o bp Gste iz s’ jrdzd W f SIS dz
f OdzHy JdiC d =  hilsfCalisjotc s A3  Is stg @ ) fWietfipistdid dzj dzd
¢ Mo d dzts ¢ sH1M1Ied f2f0CE9 e sHE (W. Wu et al .,
AqteSkzdzv ydw o dtelzmMPs fetcdf Y ydod o¢dzs Hj 2 tsls
yjdatsejyimseédy odtwkzmr cwdffO tldshmwismw
dé( H3IN2) . dlssdls wlsd3jisdls! |, Yylss ftoj ddgzh
SlIsHjdz' dzg" =« MkBlsditse MtejHd dtHj2 ftsdMmat
s OCdds tBtLOL 5d3, fsmissw dzadz" 2 @ d&ROHL Bte L
90y dzj 2h 28 totsdz? twOdzdzj G5 t5B dZOtlZY § dzd W OH
BiyodHBeatse s BOtw! jtcO® tOL d&dyde = Mt jydWd
fsLosdzdls dzO0O tOdzdzj 2 MisOHdEHG s B GOz f W/ Bls O
fOdeHy Bdd d Mmotsjotej dij dedets fteddeIs! Bjte’ .

1. 4.2 | dzd v dzd §f Astiss dpsiatgfsfileijsd 2 dsdctcOydd

sOCMsdetse  jtejdzjlsder = filsdy dz2O0 wOMY tets

l BHf ZOs O N dj fIsdyr , { tcdoaaezksO©ddj ¢
dzj B j HJ) , wo dzw 8 Isfpw i3 f) datdipjda’ d31l 6icj 6 J ®IE @ t
Odzj 2tc OB dzd H OL dz" = § sHIsd § tso Us tbsephestalb, 2007s d
PM.Hansbro et al ., 2010) . [ detedtelze h d ]
tcOL dzstsBtcOB fdetsisteBztfE  otsHdzr 7 d3] Miststse d |
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slsCter ssets ¢ j Odz0O. ltocsosHddzr §j dMMmdzj Hise
ftocjHf Bzt dIs! , yYlsts dBdetcdqtokze hdj djyHEZ RC
o' My Ols fJtoj dasmydcoOodsd odtekzmMO dgJj H.t
fJtemdmisj dzydd AIV o {fssfikzdzyydwa o BHTIBHT dz
L dz0yd dzd 4§ H dzw tcOMh dWtesoCd 1L tsslsdd
BJctedteze dr HIsdy d, Mdzj His9 Ols j dz¢ dzts, H C
ofmfrhji¢C LOBBAdZoOdkdal (D. E9968) al { Amtidalf ts
fsHIso Jtey HO] IsMw ddseddzd dMmMmdzj Hise Odzed W d3qd
flsdy, f§tlsjdydoOody dzts otsodzj yjdeder = o yYydtes
9 O dzts d3 B34 Mis j tcOL d3dztsy J§ dzd v d sfis Odzts o
KjdzlstcOdzd s MC tsc s 16 Sfdig dsddfdsHe dsjAntitdedgnseriformes
ZO HBdzt Cwlstster m HftodrHdlsMY BBdZjj 39 %
ojMmdes?2 d Btsdzj i 91% tsMjder s (P. Cui et &
RMMdzj Hise Odzd v , ftcsosHddr j © §jtodH

g tedzOY f jtej HOYO odtezM® HPAI H5 N1
flsdyodsd, d d&BdetOydd fIsdy Cstotcj dzd tctso O dz
csotstedls s Istsds, Yylsts §jtej HOYO HPAI H5 N
steiBljls ©WOM" ] ddy MnissOxEddzd utg fitste tOdztsdy jj
s H dzd A d Isj n N d ftotsdzj Isdz" n fzlsj 2 (L
Ctolztf desdzOMh IsOB dz" 2 Wddztse J seteOWdyujmMed2 Oc
sBd3j dz hIsOdBBBse Al V 9o fudjsidzdas@ns Hf Qededdts cdsts
13t.c O L Btsdz! "¢ s te ty fi) 63 tsB d3J dzO By Y HE f tot
fBHEOL ZggBO Mg .ctcOydsdzde” § fllsd detwOe s ¢
tcOL dzd ydz' ~ GitsetwOWdy M¢dn f Olslsj tedzts @

dzOB dzt H j dzd W LO &3 Mis =g drls O dedsf i3 o ts € 1fs fiAts
(M.Fourmrent et al ., 2017). uvOCyj] o90ydes fsls
Cshtster » fsHYJtctCdoOjlsmw tsdz IteOdzhy Stclsc
oL BsY dzls G s WOCItstcO tcOMY tetsMistc Odzj dad W

Hisf sdzdzad Isj dz dz" d3 W OC IststctsS0dP). ¢ J B3H dzj v a3y dzgl ¢ r
HdSdr HIsdy wedzw jlsqw tjhOshddz WOCIttesd
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Ybsts fsLotsdyjls t0OMndisfldd dg' 19 IsiEgzHRtHn " cdy t
sBdlsOtls fsfkzdvydd tsdy BjL dqdizkzdzdlsj IsO©

glzh jmMsokjls yjdzr 2 tsadsficfGdecD Bzl ¥ o
BIB®ROIjtcdOdz tIs HIsdy MsedtOjlsmw tjecbkd
fwisddzj sdzi 4 dmMmdzi Hso Odzdy dz2O ¢dzW MG 4 BT dz
SCOL" 908 hdn Myt jLdesy odzdwdzdy dz20 tOMmY 1
tgg ydz' » BreL Pp) ,( -sjzdgty fChéh cahagica d MjttsCter dz
(Larus glaucesces. RfMMdzj Hiso Odzd j dz4 or wo ddzts
cOL dzstspf@zfgo SHdRZOCBO ' 7 MEkelsdi tso d3j )+
flsdyodd; SHd&ZOCt MOdd Mmkzelsdi " o Otc! d tof
Rdzlsj toj der J tcjLizdz sOIsT Md Cojdzdtetse Oded W
f ¢ 0L Odzd , Yylsts ftsmdzj Hiso Ols j dz¢ dzts M is & Is Apaf (s
acutg eBlzjfgs2h j J o d mMdL sCter dzr - yoyJ ¢
Wddzsejdzj sdud MSdd CdzOHT, dgj Stslstster J L
(A.B. Reevestal., 2018).

bdOZzsedyde j] HBdetsMtesydsy j dihmdzj Hiso Oc
CtSdalsd dzj dalsiy dsfifgsifj Hise Olsj dz MEJ B -BBRT § @ RBG
2014) d [d@®BHHJLO02®DID cH] GlBttc fftoiss
MO W ¢ Odzd 2 2320; RBManzaoeet a.t 200&. Ulaankhuu et al.,
2020) r dW W j toj dzyd Odz' dzr 29 Joidd@zHdd L 3k dzj f t
ftocso jHjdz fBHtesBdE 2 OdOdzdL o dekzmdes?2 s
mMozsy dzsmis d 15 odlkzmtse H5 d 25 o dtelzm
dH] dzZsdW dydietse Odz" d BrOtOCIsjtedL s Odz" o

dbdzlsd G j dzdz” D" @ge@gzdedz” = o dtkzMmtse ECOL O
Odzlsde j dgdeslsd odtwkzmMse k2 HJSdR otHd n |
dzkz € dzj tslsd H dz" A fsmdzi His9 Olsj dz' dzsfyils j 2 d t
9T Hjdzjdzdz" = © odéLdd LO Istsls xj { g0R0JTs Hione tc
et al ., 2015). o¢oolstster ftoedhdzd & or" oBBHE
slse jIsMmise j dzdz" | LO eoMmyfrh¢Cd flsdquy' jets @
dmimdzi H s Odad v , dzfj Mtsn teOdav dzd ! ftoj dd&3kzh j
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flsdy o [tdctdRdd fdsdaeffdo j tedds dmME dz¥ yJ ded § o3
sJd3 dzgy dBBjdzj j, Bded toj Stsdzj dzgHlze Is ff totsH 5dzy (
CO¢C E HBBOhN kA, OS d E HdSdr fIdy, HCc
[ tckets] desetsdzj sdzj 4 dMMmdzj HisS9 Odzed J 4 B '®cC
fjtedsH M 1976 ft 2015 GEfsH. [ BtGOL Yy’ B '
fisdy &0 eoMmjn B ctcOyYd sdzdz’ m fzlswn [ df
4] HJdzj dgdz’ ~ ZIsOlsOR d S OdzOH J . 1 s
dgmedzs ydisj dz2 dets fklsjds oL wlisdw e ¢ setsB 2
satslsddO0dkd fisdy, BN dt otL @ty dts Mtstslsdz] f
AlV B'" dzd tsB dzOtclzy j dar ® 8427 (0,8%) dL
Br dzs ©" Hjdzjdgs 96 Ctd3BddzOyd?2 ftsHIsdise
fsHisdfse HA (d¢loB] asfwRlABitse NA. 1 tod
tej ydzr » EZbts¢ ftodrsHddhsMh! 91% eoefjrn BO
Ylsts ffiIsdyr Afgfiddgyefigyesd My hdsed” &3 tej L j oo
Btsdzj L dz( . 1 OB dz8 H Odzd M JdJjetsHdz J Is j dzH J
Hdo jtemd¥W § § BGddz ¢ 5 HbBdddtlkz: " dn MEzelsd!
Mdojtedzr » BB MIsOR tOL @Bdetsy j dedw o Isj yd dzd 4
9" Ml ts?2 tOMmMf osfistcOdzj dadetsls! & . t OMmYf tetsfls
Mded y OdzOM' 5 Bjtej BJdeteOyYydd oBHESYH dzOo OB
&ZOtewHlkz M BkeojdzduJddjdd ©GOL dssBttOLdWw Mk
Hodykh j2 MmMdds?2 1 lstet odditdy Cdagdsisl€ sfdd
BedzsHdY" C O otHEBY dzOo O M d n fisdy ) tcj L Iz
odtkmMOdd. 1 teddj yOlsj dz dets, ylbsts dL sdzwlisr ,
ftesyjdzls tojHGECdr SdB3BddOYyd2 HA/ NA. s tetsdid
(ClsfadjjH MisOQo dzw ¥ Is tsMdztso dzz¥ s Ofdeslis
fsdzeyj dz@ dL BBKOL Yytse, MmMtsBteOdedsr = tsfMj dz'
Cslstster Btsc kzls ddzj Is L d&zOydilsj dz@ dz" j t
LHtcOQoBtsnteOdz]j dzdw d fJ dz2 Mals0R0).n 5L v 2 Mise O
RMMdzj Hise Odad W fs5 dLEkyd dzd tcj OMMmtstcls
9" wWeo dzw s detsor jJ odthkfmr . ltcdd3j etsdz W o dzw |
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2014 ctsHBEN®HIEzZGEM] 2 dO tLjty I1swd (f
AddzsGjdzj sduyud MSd2 O@dztf sOfstzs OB Odzd Wl BMH
H3Ny ( N3, N6, N8) d H5N6 JjotwOLd2MmMEtsct
mMtejHd HJSdnA, sO¢ d MiHd HBRBROMddR fIs(d
H3N6 B'" dz tsBdzOtclzy jdz 6 jdz PB1l tsls o9dtkzMmO
Fdzd C Odz dz" 2 ffiteddgjitc L Otcj e dMistcdtcso Odedets ] ¢
ststey J (S. J. Yeo et al ., 2019) . [ G

ftesdMraBYHjdzd] ®WOLADE » MJjedzj dzstses S OC sis
odkzmse .

1 BT B RO Qo dzjltitgddts 6 pd owWfdedzw j Is fpw fi
stedzd Ists dzts ¢ O d3q Cbtste” §J L Odzd 3O Ismw M z1s
o BHBY d&zOo O h dn fIsdy. Clss 90y dzr 2 d HEBSteiSC
HdSCdr fbdy o §itijHOUYUd cdffoO fisdy dzO
B BssfsMtc] HSo Odzgdzse 8 dL Zygj dedw , Colsster 2
dL sl ts9 ) fJjte! wnq Bdctcdtelze h dn fiIsdy,
Bdctcdtolze hdr ElsS o déLdd. o¢oltster toj § 5d34
MfksddSsor dd lsmdzi 3 d o C=xifdls] doglz OHlzwdzts @ ts iy 18V g > JC
Bjdz' hdr LOLteOOR (E.S. Bridge et al.

b dzOdzd L Iz ctedff © flIlsdy Bsclzls i sd3sy!
ddzmistelz d3j dzls 1 Colster | d@sebkls dzOC d&zOH'™ 9 Ols
9 Cdzt Yyovw tOmMfesMmistcOdz] dzd J dzff g @Qi3GEO.C OB B §
ddzmistelzdzj dzlsr M IsOC B2 oBL @3dsy detsmls! 8, [SOC
MdMmMsGWB) , (BOLO HOdedzr = dMmMmdzj Hso Odzd?2 Gcted{
OpenFlu d -i EMPdRES] Is Odzd | Wdazsedded Isd yd fr
COtclstsosto@idgty tSBOL Yytso BJB®ROIs] tedOdzO H dz
BB ¥ HEZ L otsdzsk yduodede dsd d GJtscteOW dyd MmS d o3
(H7N9) . 10 ttsdzikzyjddsd Wddascejdjlsdyj ME t
tfdLsslksduimMedy otdd o 6§ kzdgeydlsic dHdd
o H ts dz l shssQazERPc @O EBEMCsets FlFthtz) b G dzc
dqH] dzsdWdydese Ols! f slsd dzyd Oodz! dz" § oqdHT
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COdzHdH OIsts9 , slso jlsMmise jdzdzr = L O tOmMY tetsml
Cdso2mMcdnr ¢ toso ddayizhvOR2,, IKQWdekzS O% 32 @L v d
| zOdzHzEdz (B. Shi et al., 2018). 10 Htsd
Yygmazd LOoOkjedmlstcdqtetso Odzdz" » Mzeyo©j o H7 NI
¢ ted f GIBAID] . [ sdzdIssteddzc N IsOBRBBO H7 NI E st
odtokzm o' LM 90jls ddsetsydmdzj dedzr | MdzzyOd 1
et al ., 2021) . I mMdzsea ™ 9 OW ! dzO t
dHj dzsdW dydtese Odzdz" n odHBO filsdy, M juyd
cstew ydy btytd dBsddl sy 0C A &/  ts@zddzdde
(B. Shi et al., 2018).

] SHtctsB dats | dMmimdzj Hise Odzd §j , f smewh j dzdzts
ctedf§ O gIsdy (ks¢d d yo2¢d), BN dzs ff tot
tOMYy sdztsy § dzO dzO e M ud dzdd I[stej ~d @fiples
l sMils @Wdae ¢ OdzMC sects/ ) Of OH dzs OL-¢f B Js § s & dgdzts d3!
(A. Blagodatski et al., 2021) v OC dJj twjoedtdz Mdzzy Ols ¢ st
B dzOtclkzy j dzdWw detsor 7 NhlsOd3sdzse Al V. 1 Isj ydc
MsBtcOdzr MASBWUHOBEH' ttOL &zdydzr = o dHBe BEltsC d
BJctedtelze Is d Lddkzels o JtkzL dd. [lsBtstc
Slsdzso © ydoern Hlsdy d eLwilsdw §Otder = BOI
Mr ostetslsCd d, o dzj Sslstster 7' Mdzz 9 OW J ozj dzB b
Ydbsrtej sHIsdf O HA/ NA odtkzmMO ctdftif O A,
(H1-H 7 , H9 , H10, H A. BlagodatskB et &f., 2B21)6 ) dzdzts M ls
dimMmdzj Hse OdzedwY L OC dz¥ yOjIsmw o IstsAeas? d ddm
COYHBEB o9LVYWIstsets tsBtGOL Yyob, Jjets fsdzO d o
L dzOydlsj dz' dats j tcOL dzstsB tcOL d | mMkzelsdf s9
dzdL Sy Olstse jdedzr n) ss [ § tePiefplp P dztiej dzdats M ls -

o Otc! dqieso OdzOM! dL GeBHO 9 GftsH. vOCYJ BT
ftod ZOHdzj y Oh 8 ¢ C&OHE 2.3.4.4, H5N5 ¢
tcOMf tesMistcOdzj dzdj odelkzmMmse ctedifd O GIlsdy ¢
dzj B H detsto s H dats . Cotdzs ydw odkzmtse Gted f
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ftojHMIsOoadzv jIs MBB2 My dkzr mMaj iz oL O
1 sdzd 30ded i Hodykhdma Mddz eadtelzMmdes?2 1 o tsdzt
oL ddC O hdn Ol dztso, Guzkr] LfijBOYE ¢
o CBdzgj ydesdz Mudlsi, f§tdddizOdedr wWdMEO § tots
SHdtsets 6 j tscteOW dyj fShs Ceskatesh et .23 Blagodaisk G t
et al., 2021

djGetsHdY dLoJjMmlsdaets 1SOC Yy, Ystsol DD QI
COyj mMisoe § fJdted desmydC soe &zO0 Btsdzj j Ctstetsls
fdted BiMjddj odkzmMO flsdyodd OSIlsdedts fte
(T. P. Weber et al ., 2007) . ltejJ HY BdzOG C
Bsckzls fj tcifzimOos@ilssidz’ o dftdzlsd ftetsdzj sO d3j Y HEz
otcjd3jdede’ = HtosdzjyklsCtsea. vOCdds tsBtOL t5d3,
¢ fjtiHOYy d&O BB hdj twOmMmistsw dzd v .

Iy dzsdz, Btsdz hddefflse s dMimdzj Hso Odzed 2 B
fJdted dzj sdzr » WdRIJUDO - dzd Sipklzy Ol S OC tjL J oo
flsdy' jets ctdftfO. { HdzOC 5, dzj S Blststcr § |
tcOMY tesMistc Odzj dzdzts s AlVv d Mmtejud {HiIsdy,
1JHOodzdy MOoded sy dz' dz' § dMmMmdzd H tyedddsded W Je&kc
fsCOLOdzd tsBh Iz¥ o' MsC k¥ 3 WO.MY & tsgls tc @afpjcddc
B Mistsds §jted M ujddy Istejn BGhdssd’ ~ «&da:
t OMf tesMistcOdzj dadztsfls! BT" dzO MtsB j dzdets o " Mis
ig] o BH dzr d&3d fIsdyoOdid B(r2d6%) ,dzd SO € w2 tcOL
tOMf etsMistcOdzj dzdats s d B H i § tasifirigjHicez" deidd (Y3l
(C.CerdaAr mi j o et al ., 2020) . 4 56 dzO ) dzts
fslsjdydOdz dzj o sHsf dzOo Os h dri HIsdy @By jls E
d { sissnag s zydlsr e 0ls! ftod fftetso jHjdzdd d

[Mdeso dzr &3 dMistsyded S Odsd L dzOded?2 5 9 fsL C
o s o toj d3d dzd d ftotsMmistcOdzmiso | W dzw B Is fpw
dimimdz Hse Odzd v ( Bls dzj MEsdz? Cdm digtdsH "H, 58 QG
GJtsddaW sted3Oyd tsdedzr | mdmisj o3" , My zlsded € 59t
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JLslstsfse fjtc! jo, HBBOoadzwe s HEY sdzdzd Isj dz
ctedff O fIsdy. RMartsHY dL HOddk =~ GI SAI D
tcj ¢ d sdz f SH o jSaicoEydCif'ls off sfiwj tcc Ols! MW HTES
ssydes Bz dBsdzdIststcddzc 2z, o Istsd3 yd Mmdijts frdsisoyjd
dbLdw. J t siMimMdd MmMEkh jMsekzjls HMISOIsYdsts
IsjtotcdIststed d m dzdL € 52 f dzsls dgtsfls+ dzO ) §
igseo dWv i3 dd3j §jIsmw dOdetsd " jj Stdduyd Mk
{ W 9 dH dzts, Ylsts tetsdzr wdBdted o dBsdedlIlstsicd d
tcjeodtsdz ddzj jIs Cdzt yj oty 9 yYd& dzOrs tOL d3cC
otsHEY d&zOo O hdrn (Isdy dzj Istsidd t€dsC dp.L dls ts Idzts
GH] dzjlstsdy tsBdlsOsIls fjtojdzjlsder | otsHBSH dzOo
l smsydes?2 éLdd d oo¢WtedSd, tcOL dgdztsy O h ( §
Hiezc O tOL dzd ydzr &sd M IsOd3dz0d3d Al V, d GHJ
BIcetOydd, dudstsC fdedd BEdzls d dzj dzls Odz? des dZgz 6 O
Bsyjls BT s fsHIso jtoyHjdes Isjd3 WOCIs,

Md 6 d34 dzls tcOL dzr = tjcecdBdetso, Br dz tsB dzOtcklz
ddBdtcd oHBdz AJjdzstcOdzt desOL d Ols M€ stz tddAsy(
 dzg MEsdz €~ odHBe o BHBY dzOe O " ( 7 Lartfsls
ridibundus),yj Isr tej »n fMj tArdea cigeddh j dz yj(s' tcj = B t5dz!
(Phalacrocorax carbp sHdzs?2 B dz' " j BodicEpsectstatyst s as@idz
B C datso j dzdzatSErnaChte@dyp ¢ ff (SH dets?2 [z IsAhafidaé ) p dfH 2
dHj dzlsd W d ld Bimseeatiz016) tcd MizlsMlsoe dj " IsORBBO H
H] dsdzmistedtelz j Is, Yylsts wdBdts weodzw jIsfqgw 9
yd dedzy § Mozj Hizjls BsyJ dzd 9 Ols ! d3tzodels tOwief ddBis o5
tcj cdtsdz] . wdzj Hizj Is fcssh tow s Htsdze sMtets yc
BJctedtezs drn fIsdy o wjecdsdzOrn, Cwlstster j

fso" Mdls! Mo jHBAIZ] ddsmils!  6diss Od' dzts?
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143l " MsC sy Olssegj dede' 2 o dtelzfm ctedf § © HS5N

18 MOo dzj dzd © mMs oMmj B HtzeddBd oMty
LfdLBtslsdy oadtekzmMO HPAI HS5N1 ot dydzsGc dn
HPAI H5N1 fydlOjlsfw 1 dzHj &3] ydz' &5 o 515 A
dWtedCd, ybt ftwdetsHdls ¢ tjeolkzdwicdsy d3d o My
Mz yo22 ds?2 LdsL ds?2 f§fjtjHOyy d&uwvd d
gL d3j dzj dzd¥ G Jj deslsdftse d tBtOlsdtsdhz ttOMY tc
Ysts ftedetsudls ¢ offffr PY@BEMP vdLbHE flsdy

RL o9 J Mlsdzts, ysts odtkzfm HPAI H5N1 ftetsd
McjHd HBBOhddr fIsdy o fHtsoddeydd | EZOd
tcOMf tesMistcOdzd oM jesMW dzO fIsdyd asHYd M<dn
al., 2004).t OdzpUdIs o h OW W RBOdkse jtesW Isdzts?2 ff tow
odtlkzmMO dzsHwd ot otcj dgw ofmgrhCd o | 5dz
f OtcOH d G d3' (J. C. de Jong et al ., 1997)
H5 N1 odtelzfm o dztse f sweoddzhwv masj HA0 D tsai tisHf Lt
flsdy d ©OLddydsyr = Httzedms odHtse HIlsdy o
2004; KM.SturmRa mi r ez et al ., 2004) . ] 2003
fJtejHOd dz& HW OB, Yylsts ftedoj dzs fts dzj dz hj 2
R3] J Qs dJdaW stedsOydd 5 ydteSCbkzdzw y@9 08 dwlhs
Atslsw Mydkojlsmw, ybkt o Isjyjddj ket
(H. Tian e t al ., 2015) . l ez HPA-ROMHL NE S
tcOMYf ctsMistc Odzd dzipw  § ts-] BfiplsiAs Y gt®2 ywimdsd|, &
sk, |tdStdec, RdAdHtdjLds, ctfsdds, [ O
d 1+ JsdzOd3.

[5 2005 GEBHO odtkzfmr HPAI HEN1 of
LfdLusHdud MCdds digs D0 008 gt O f tetsd L tsh dzO
omMCO MwjHd HdESdr fJjtejdzjlsder = fIlsdy dzO
o dtezmM® HPAI H5N1 LOtesdzzdzO Btd "5 € ts
G Iz i d\nser( indicu} , B ztctsG ts dzts barug brugrx2pbays, ( B s dz!
Y J te dzts ¢ ts dzts eLarys ichfl@@eflis] Bfs dz! h d j lakadp@atax calbd
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(J. Liu et al., 2005). 1tfmdz emfr hCd
odtelzfm Br Mtots tOMf tcsMisteOdzed dzifwy dzO L Of OH
OVt dS4 O qytej By jddy HBBOMNd] 2 §ilsddd dijt
HJSdr fjtjdzjlsde » flsdy (M. Gil bert et @
cOMmMf csMistceOdzj dzgdd HPAI H5N1 wodzw jlIlsfqpw
flsdyr Bsclzls BT Is fmdzd h, € tswi3s sipd dz! fditsts Htfisteizg A
(CJFear e et al €5 BO&z6) .f s§ @dz0O dzts Yls ts
9" Lo Odzdzs? odtkzmtsds HPAI H5 N1, d ot toc
dqdzt § Sydd L dzOydlsj dz' dets tcOL dzd yOoOs Ismw 9o L O
CsdzZsOCIsO M oadkmMOdd ctedf § ©. RL EYJrded@j ls
yls ts ftcj Ho OtcdIsj dz' dats otsLH]j2MIse dJ o d
GJbjtosdzcecdydz' » tsHIsdise dsyjls { &ddclzind

dgdz% j Sydd HPRI Hé&émMNdi(Gouni et al ., 2009
dBRzddIlsjls Bsy jls dzjizdfEOHI s ot BRSO, telgsyf o3
sls ©OLoadlsdw Ikwyjdrn LOBd o0dd2, Isj

Bictdtetss Olk: d flsjdydOod ¢t tOMftesMisttOc
CisctOWdyujmMSdr bkjtedlsstedwn. 1twd 4 SMYj
H5 N 1 Bl dzs tsB dzOtelzy § dats, Yylss Bk dzj Ctslstste
dzaj L dzOydlsj dz dz" | ftedL dzOSd L OBEsdzj 9 Oded v,

ihj ormHjdvjlsmw ftoj dqokh jmlse jddes dL HT 5
odJHBs ©OLOdo OJ smw jazd L dg@3y delis jj a2 dr®©Y szl t
fsLotsdY jlks do& W% jClkdodts ©OMYtesmlstcOda” |

(JM.Brandet al ., 2018). | tjLEkzd IsOIsj 1 IstsaGt
HPAI H5 N1, z wdS&¢dm odHtse flilsdy o Gtg! dd
Mdsd telsdzesmis d (e kmd, d&zj B J H( d dzj C slstste

LOBBdzj 9 O dizsMisd B4 L mMd3d telsdetsmisd (o9 dHT

tcOMmMf esMisteOdzj d&zdj HPAI HS5N1 o dzi mSsdz €
fdted i3 Mjdedjd3 HiBOMNdzj 2 jlodsy b bdhefantier etzat, s
2000 L.D. Sims et al., 2003M. Gi | bert et al ., 2006) ,
9 j totsW s dats B' dzs o' L 9 OdzBE Stfirickeef alz 2808y Skt aly Is
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2009) fiMse jdzdes i sMEtsdz S o (sipistc®8H ®diY
mMtej Hd HEB®BOL dzGhbigfetsad PO .A. Hest er ber g et
Mz yod edejdzd dzjBjHjJ?2 Brdzd B" dz ff jtcoar o
o dgj MCBdzr CSdr Jjotesf j2MEdres ofmfrhCOR, 1 lIst
o qHAZwplsmw hdseds &3 § jtoj desfqyd S tsd3, daets o «
MdedzOdz dzr » I sfzdzw yd2, L OOy jdeder d@gd Htclzc

mslsw odtekzfr HPAI H5N1 §tfjlsj{j ddets teC
otesfr, J1dzdydjcects |ItmMisstEcdhHEbed UaPds sk
B Mistotsj f swo dzj dzd J odikzmMse HPAI ¢ dz20B azs |
tcj OMMtstcls Odzls dz" | o dtclzmr HP AI H5 N8 t©Omf
4 ojtdlze ¢d3jedilz Bidddd UJdB3 LO 12 dgj
H5N8 MmtsHjtcxBugr HMABT 2 syjdz@ (T rtsy dzO HF
2.3.4.4), d dzPny Oz 1t d3@foyRjs2e fISHAS?2 s st
20146 5H O L(e¥e. .t al ., 2014). wydlOodsfy: , 1
tcOL dgdzts ) j dzd W ) L Of OH dzts?2 dNB®stc iz Isij jictsd]
ftcjHMlsOodzv jIs MBts?2 MBdzd 4 dad CtWHO f(Ek
i dedzj 2 BwBdeteOydj2 f¢bdy dL tshfidd, od
otesfz, yYybt Hftde jdzts ¢ ofmfr hC O L OB dzj
1dtedBOded d, dzedgj p ftrfsdej ofmlsey d RIOdzdd, O
¢ a3 ted ¢ kzLeqd ebal.,;2015).

l wjojtdes?2 ¢dBBjtedSCj odtekzm HPAI H5NS8
B Misder &3d o dtwkzmMOdRd LPAI, o tjLizdz sOIsj
HPAI H5N2, ¢ slstster 2 fiffmlg'tey Bgze d3j dzlstse  t1 s sl
MiojtesOl3j ted S OdzMC dr odtekzmMse LPAI (J. Pa
9" Lo Ok L d&Oydlsy dz dats g ydmdzs eofmfr h jg L O
Mtcj Hdz] L Of OH dzts d3tiz] dede'c il AR Olstsg H gKaHnskbet af.,ts H
2015). stesdzy btsets, odtlkzfmr H5S5N1, MmMtsH oY
Yy srtey dqr MjojtsOdRkRjtedC OdzMS dr odtelzmtse |
LHBttsots?2 EICd o uwtsjHddzj dedzr = zZIsOIsO- o |
tc ] OMMtelfGaliadiplzr jHPPAI HS5NX fsweddzdfm! d O
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MtcOo dzj dzd ¥ fl H5N1, dzj W mdz" , dzs dBsekls
orL"r 90 ds? odtokzmMOBBd E SCdz#gyjornas o9dHtso {
1 sdB3d di3s o dtezmM® HS5 N6 o stEds'Of , o gz fipsiod df HQ |
dzj " L" 90dz LOwOyjddw dtHj2 (0.G. Pyank

10 MietsHdwhdd?2 HJjd dOBdEHOjIsMW f O
mMkelsdf se -QEar Veatl | aly . |, 2020) . 4 2020 ¢
odtokzmMtse fYIlsday' § BBAIGd § yYyOMmlsdesmisd HS5N
CdzsB Odz! desd3 dBOMh IsOBj, HBtOyOW HJSHdm (s
Bizsecdn Codsddj dsOn. (O ftosHtsdy O h Ow
dzOd B tsdzj | L z2Oydlsj dz dzr n M bysd L te  ,dzd
Ctsdzd yj mMlso O LOtesdzlzIs " n odHBO d 1 ¢ s

CdzommdW¥ dydslzj lsmw COo¢ ftod dzOH dzj ¥ Oh d 2
ftotsH ] B deMisted tots9 O dzO GjdzjsdyujmSize Hd ¢
ddW dydtesoe Ols Bisdzj § hdtesC d 2 My j CIsto

t d OM@)tpdets o Jtckzmtse HS5N8 2. 3.4.4b M HkAG
fswvedz dgds desosEets N IsOBRBBO HLE5N1, Cwlsster 2
bWtedSy d oéLdd. 1 OdzL stslsdw L OstcOcdo O Is
Bdzj S dlsOs h dra, L Otej 6 d Misted de@d )O dzdff = figtc
ftojH" HEN ddBBd o dzdzOdzd L OtcOy j degdw HS5N1 (P
dmssyded ¢ d ddaW¥W j Sydd oCdzt yosls Isj mder 2 €t
ftosc dzOIsr 9 Odzedj ddeW dydtetse Odzdzr = fIsdy d ot
C didzj C s dds Oz § eBSter 7 Mdz2yowes. [EZOydd
dimmdzj Hise Oded Vv = , fsLotsdzvsls ftojHY sdztsy dIs!
Btsdzj j L WWjiSIsde dzsg s L OOy J ded W dzdzj € ts
LdzOydlsjdzt dzr J ofmfrhCd MmMtejuHd N dtets§tscosd Hf
orL"ro0Oshdj tLOBtYJ dedetsfils! Rothigufzardtes & alfts
2021). 1tBtyds j WwWodzjdzdwWw ddetscHO ftodo tsH
dqdz? j Sydd Bls yjdzse j 0 ¢ yYyjases Sk tmisOj
ftedmizlsmise ddgd tflts, otPLdgestsB tc OL dj desdlsj dzj 2
Hy &zOs s o9 dtk HS5N1 MOMBs?2 Mjt! jLds?2 EZctt
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1 sfmisswdzdz 2 {1 f dHdZOHL Bt dgj sBRatSHJdAdZ H
fded ¥ j dedw tedMC O CcdztsBOdz dets?2 f OdgH j B3] d .
f OcdzL tsHHSNf o H5N8 ftjHMlsOodw jls Mtsets?2 fj
LHtcOo stsntc@dj dzfyf ®jifmftejyjrjdadsde » dBOMh Is
ddW dydtesoe Ols hdtesCd?2 MfjSlste oadHtsa
tOMf esMisteOdgv Is! v Mmtej Hd ddadstvd IO " dfGB o
BdMydudddt ctbstodtsMmisd ddijtls tejh O jj
FPetetsL 52 .

14471 czedy LtdtsLd §j odtkzmr ctedHd
I'dwekzmdz § ddait § Sydd cwedffoO wodvelsmw f
LfdHidBd?2 d fsBEBACOORSMM®BIBB] 2 ot ofmj d
fmj L sdzdz" § 1 f dH j BB3ALJO olssk cdE],C Oy lsts de dqteclzm @
ZOC Of dzd o Oj Is Issyd ydz' j NAFzEs Oyt Jd 3" ¢ d telfDLs dzv
dLeojMmMder 2 C0O¢ NOdzsde g dgdz" 2 Htej2WoO, ¢ sl
qdisdzsz dzd Isj IsO "L WwWddzO. wjLBdzdets] L OOy J§ dzd
mMdmilsj d3j 9" OB OIsr 9 Ols Odzsdlsj &zO ftetslsd e
YJ dzsetgyd i 2dzv yd d Ztctse j dg L OfF dIsdzts G s
h lsOdizd3ts o . dtdlszOoOydw MlsOdkzO ctstOLHB My te!
fsHIsdf Odsd NAA YEAgster j tc Odzd 4 dzd yqdteS zc
fsfzdvqyldd. adtckzMmr ftcj HMlsOo dz¥v ¥ Is frizjctda SjLL
fsmMidz S22 Ysflkdvwyddede 2 @ ddisdszdzdlsgls €
dz¢ Hj2 YOfMmlsts MowL Odzes M o Mis® i I3d ke s© wa] i3t
d H3 yduébkzddtkzsls o yjdsejydmis?2 itk
dzOfmJ dzj ded§ o yJ dzstg’ dgB fz®y @9 Btc didg L delsdz” d3
MiLtsddzr = hlsOd@®ise 1 Isdr YBHIsdiBe. o HiEk
sO¢dd ¢C0O¢ w©Odejd BEYftsdwdzzlsr 2 HS5, 0O kO¢
ftsojtrndesmisd detseor j HA, Ctslstster § BkzHEIs
disd3lz dedzts 2 MdMilsj d3§ BSd M j 2 yOfMmlsd yj dztse j y
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l dedzgj 2013 EBHO B" dz LOtjcedMmlstcdtctse C
flsdu' dd3 o dtelzftsds-dt) GsNZj 20 HtORE ) ls § dz! dats,
B 2O LOKRjdZ20O G228S © BjdS) C k&) dddrylse
MesHmlsoats ¢ yjdkse jyjmSesdke tjyjflsstekzs
(R.P.Vries et al, 2017.

] BOtels J 2013 GSHO 9 sdlsOy off Jjtco "
ddWdydtectseo Odzdw dzs Hj 2 dedL S5 Olstse j dadz” d3 o
o dtoladis Hfsdzy Oj Is ttOMf tesMistcOdzv Is* v o sdlsOj
s Hj25)(1 16 Momsswdds &O 25 dsdv 201
fsHIso jteyHjdes 1557 MmdzzyoOjoeo L OBBsdzj 9 Odzed ¥
fedud B3 gL S5 ko jddud ded | ¢ mdzO2 Oilz& YO
2017 (W.QHEAl, 2013).

vsOCY ) MmikhjMmseakjls ffOMj ded , Ylsts H O
L stsdzSi oz 3022 cEtsHBEBMBUZ ' ©H Difizd tc O d=tetza tc2s d
40 dzjlsdzj cs d3Odz! yd & O o {Dilhend elzal.d232 m1 dzO dz

ddzj His9 Ols j dz' dats, ZwiL oddismls: YJj dzse j € C
flsdy' Jets ctedff O, IOSCddy SOC H7N9 (twdmk
syjde ojtWisds?2, fwodosHY ¢ ¢dss Od ds?

I mewiLd M {Isddg edPdizsly ®raRAUglHs j ddj o
BsddIststcd dzc © o dekzmtses ctedff © flsdy M Lt
ftcj HMIsOQodzwes s tcOMlskh s EZcectesL kz LHBKs ! B

Genetic Evolution of HZN9 Virus in China, 2013

4 Multiple Reassortment Events

Setting: Habitats shared by wild and domestic birds
and/or live bird/poultry markets

H7N9 Virus

t d Mz dig s tshdzts L dzOW f § t6

H tdffO H7NO9 ls ¢l
f Oden § d3d ud M z Is

(CDC, 2013)
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Reassortment in Birds Adaption in Humans Pandemic airborne virus

HON2 H10N8
‘})_:": .'1'1? o "J_‘::‘(!Cg!ﬂ -
"f}.*ia-"»":* ' R
02,3 a2,3/2,6

it dmMezdtg s tsbdztsL dzOW  f JteJ HOYO ctwediffO H1IO0 s fIsdy ¢
i kz I6E. K. Schneider et al., 2017)

1.5 mO©gOCk,jtedmsdS O ttddkstY Okdy d oHC
stojHdzj cts sOMY dw

ltosdzj Isdz" j Hklsd Hdzw tfftcjHjdyj dedgr = G e

bLSdj, yYjbSt BftjHjdjdd | ®0thtkzk' ,

1O0fteddzjtc, otHGE ZOsOshdd HlsdyoOd kijsl

o dgzIstc j dede@ s dzstsHztlzfp kG sH! Wi | to] diitds da tg | dfWO te@

sO0¢dj C0O0¢C Ctokzfdr j ~dhder J Hlsdyr, tsdzOcC
fsilssdsk dqLeBjceOrls fjtejMmjyj dzdw Btsdzr hdn
CGstedzr » rtejBlstsO (T. Mundkur et al ., 201

10 bjttedlststedd L Of OHjdaigjtE 5 § tseQfdjdiv! W
o tsMis 5y dats @LWcfa@IE X dgirS d 2 i tgtsdzjlds@igr 2 C @Czls L d
Csdzdud Msets HdSdn flsdy dBetedtelzjls dL M
fsBjted ! W wtejHdgjets sOmfdw (r.J1. 1 dd€t
OLdOlsdgf cftEOdzlsse § jtojMj SO sy dO Isjtetedls
CstedH O, sSOC dz2OL " 9 O ii3sctf ORI jzs j dzs 6
oMmiets L OEOY tzp yisdzgX(8)c d

1 tod OdzOdzd L | sjtctcdIststed d L Of OH dgtsG 5
ftedds" COs N3 QUPdzMC 2 ( iMmMfksddsd d s O
2 0 dzOd B tsdzj | L &20yd d&3" ~ d -Btstzskd ~dL EZdats
Isjtetcdststcdd wWodzwe Isfpw G dziLHtSo ™ d3d Otej OdzO«
Lddss &§dz2 hwsEfpaz®H 5 g .dz i) dzj H B0 @iz B tc dE'ts HO! W
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Tpaccel Tpacent
Ipojacta > Kaskaszckiti IPOIICTA
eBpPOreiCKHX MHTPAITHOHHENT KOPILIOp ATHATCKHX
MHIpPaHTOB «OYTRIIOYHOE TOPILITIIRO Y _ MHTPAHTOR,
Flyways of Caucasian Migration i

European Corridor (bottle®eck)

migrants

{ Mk diwmss j750 ©OMmY sdsy j dzdv ¢ O ¢ OL M BE&is ' dadida
Ested hCOe d kO fjHfckOCO] st fsdylsC
(.. 1ddSse, 2019)

------

t d Mk ditg COY8OH dzts el B i isE G des O e € Oz S 2 RIS L OY(J s
tjCodhlsekz ydd SeO¥dCO fosdjls0 ddecwdelzy h dn
Csd yjoOddw filsdy & SitguedeloEtak, 2007. ¢ 1R i Sdz' L 5o Odats
Cjtr 2 chkmth: di2)de dzj3e)j ' eMEdBls L e ¢ Y dR)SCMj 6OW L

h st o sls -5t j8M)C huelsS 9) " desCsdsMCO; 10) CC
Wjtedzgj s : 12) eEseEtsd ; 13) MEsfO: 14) COddh Ot
18) elgsetsdztsor 2 AtAotsllkzd; 19) BOdOW Yo02$0; 20)

BstemMSs2 csdkess (. 1. Jld&ss,
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Clstster n LOtcjedMmMisticdetso Odzs 262 odHO {Is
Gdzj LHW N B MY  Mj Hd &d) : SLjtts ¢ HYWH
dbetcOnr OdzmC d 2 L Odzd o d HJd O ©J¢d ujte,
mMdMmsgLdgdls (1. 4. stede jdSts, 2000) .

frdwes ¢Hd (% OH BED - ©) d lshpw € p dzls M § 503
tdMmMfzedzdSd | O MIsOdz, o & ydes2 YOMIsd H O«
(9 14 GCd3 s Bjte] GO) . 1l yJ azscdlz, Bsdzets W ¢
otsCtclzg Cohtcthf s sdB f'duiOdzE sdzd 4 Mlse s dzj G
tcOL dzd o ts 9, Cslstster § Isw dzz siqyw 9 H 5 dz! BJtj
fted Hdzj B3 MisMis Oo dzv jOIz! 1dzts6? . te dfdigd 1B figddsiz

\ 48700 Py

Kacnuackoe mope

iX'F: S 3

a ¥ ) = N
) = x -
v & = x
5@\‘ SUNE ~ = -
£ AN <
Y vems - .

N SN =
LY s Q@’“&' OerNosa
{ & ; 3 -
Kapsipriiea A Pamailigiral, o
N : -

2 i g SOr RN, Mt
e 5 . MAMERRANA 2

tdmMezdedd jA%ets ¢HY ) C@REA)dz | ZosHdw [ M

l sazsmMO L OOMIsOdzdw IstetsMmisdzed S tsd3 o o
S sicdiso OW BOL H dzw 9 BHdz' ~ d slCBdziso BH
f SH O BH dats 2 tcOMiIsdlsj dz! dztsfmls+ ¥ . [L]tets t
stedzd Istsdzsedyj Mk Istsys iz, o O dzz®ydigizvy @ fr
Mz dls Ldd@iseatsydz @3 Otej Odzsds H d&zvw Bdetsc d -
O SHEASZSIsdZtec s EZeBH! W d&ZO L Of OHdztsd3 ff tsB J t6
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5OCY | Ld&Oydlsjd dsets Stsddyjmlses® tjHSdn
Ht. |, 2011) .

[ Mdzts o Od Is ts ¥ @z dz’ sL j O o HYJ 9 s o ]
o HES dzOea O h ddzd fIsdyoOd3d. H4Od3r &3 dzdzts G syd
My B 2Msa © ftscOdeS s 7 WodzWw jlsfqpw ytsdze O,
f Otc.

dtejHd ftjHMisOoadilsjdg2 Mmjdj2Mmlse O HiKBY !
CtcOfmMdesdesmr 2 dgf ecs¢ (HB 150  Ote)i.dzr éntz | K
udmdzj dedetsfls: SCsbtstes? HsMisdeOjlk 120 § Ots.
fMdzj Hize b d jjtcdefH ] 2 2@ Y BEOdE O, MjteOW d ter
fJjc0Ods O, hj €60, Ez-kEHEisT XduyvC d Oo¢dj ff
BJ dzsc dzOL " 2 dz' tois€ Qo €GP fhdedig@tsyded ¢ d toj

10dBtsdzj j twjHSCts ftojHMIsOoadzjdzr sOCdj o
BOdzOVY f 56 OdzS O, Bisdz h OwW o1 {1, fnj Pw 4 H
h d{ iz de, hoe C O, Mz dzls ©dz¢ O, & toHs @203 tff Q fip
hddzsCdzs ©C O d. BOdZOY CtOYSL O

J dzj Is dzd 2 MiLBdz IOC Y J tslsd3j yd dz’ fndz
Gdzj LHtsS9 Odzd W : Wdadwd, fstckzyd 2 dzd €, Btsdz N
Y J tedzts ¢ s dzts 9 "tsPtc BA'R sds 2L &zOw 4y 02¢d, BJ dzZsC to

I dHsets?2 MmO Gtk skfd SNO L.
fjtedsH HBde@Ofdgasd] defmlsOdzso ¢ YO jdz2, BC
CHieWo st fj d&zdS Od®, <ckfmj2, toj ydete®yg S dz
sjtetcdlststedd kZetsH! W LOtejecdMmstedtctso Odzats B 51
Cdzd G Iz .

3y dz" 2 b ¢ tt ®E @zL0) W o dzvv j Isfyw Modsr &3 Cteklz
tdiMmMfEeddSj 1 O0c¢j MisOda. s dzOMdes cdif sIsj L
tcOdzj j Mkh jMsoatso®oah jets dzd 3Odz0 o t©0O2 tsdz
Ll tOmMf sdztsy j dzts o 1 OB O clsso ME 52 tc ©
dedL s € o vipdej &. 1 BN j2 My dtsimisd 4§ dztsh
fted MtejHdzd 2 GdzkBddzj tSL jt6O BECtSdZE HolkzA
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o HESES ds2 | Sshdhkj ds2 d Ywedwjlkhvw &
Ctsdzduj Mo O CwOMdsS ddy ZOgddd@zbe SL J el j 6
20lsT fj. ©Msej2 otHG] ZOYBYAGE HOBS @ io 6 H i

=- Mpasnua BOAHO-GONOTHOMO
yroasa

SNSS - Hacenense nynkTel
A - Pexn

; - Xeneanwe popork
- ABTOACPOM

{ dikzdzbfL 18 5y dz A JisoHckxBOizz | esHdw  shffd

s GdzgjLHWhdBMWY odHOMRB HOdISEB EkZetsH!I W

COCkHtgwoar 2 fjddCOd MmMjtr2 ckm', §jcoOd
COL0o 0260, & MO, -Sitlkdgjvisds jBhEist
IsOC Y j Btsdz! hdj Ctotsadzh dzj 7 , Bisdz hdj 9 j te
OoHEIE (.

o ud € sdz' M& OWjte(MefilEdD ~tsiH dIsmw o yJ dzlste]
MowL OO M kjtedsstedw dd ©Odjj MkhjMmlse s
(dteOCEBRMEd2 d 1 dydailsitemMCd2) . Gt daizle s
&j BGodj] (skksctd &jlkiess, (st jL Ot s
stesMlsdd S Ok, O fwsBjtejy'j §Ster dzsfh' SCkh
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b7 ONZAT VT S TN - S ]

{ Mz s uddsd M Ove(f)dudnspak®ls tzl | esHdw [ sff

Clsts EeBH! ] detOjl Betotdidkz: ttsd H
tOL Bdetsy J dzd W d BdetwwOydd. 1dljedisz] HedzY B is@
BJ zscdzOL segts dz" 6C O d Jhj 10 eodHBe {flIlsdy
Mzsy detsmisd © f jtedtsH cdzgjLHBSo OdedW dzO fsL |
flsdy (1.]. sttdejdeSts, 2000) .

gjojtedy 2 (AL OdzdzY j Isw g dglfozizjsishfjgBo
d ®BstemCdn zO ¢ kz dz. ClsO o BH dzOW mMdMilsj 3O
sOmMfd2ME s ts Bstew , Isjtctcd Iststcd Odz! dats ]
1 OBO® clstsoME B OABSdZOd3, o yYJ dzstcOdz' dzts di
ftejorhOjl fdkzktsc@y jdyjftcsh ted ysdas?2wW L Ote C
cseLtsds d CORr htsdz. uwBHjteyOdedj Msdzd o ¢
ity $O d dBsteMEs?2 otHrN, CltsteOwW f jtoj d3j
9 jlbtcOBBd. [Ljtets OS] WwWodw jlsfqpw € da® fjjotd:
tcOL dgdatsy J dzd W BdctcOydd d Lddsse €. 4 s
f4 ted ud mdaj"dzdg". 3q



49

AN A v J
i D7 P D% 3 Npwolyeh| e o =, 48

tdMdbfL JBS s joj byl B repasetdddi besHdY { s

O ZOdzdL dzdlsj cOlsztcr o1 W o d dz ddfffipls teigOw QF® ok
H O dzdy jnts tc d Is SecfdzstsofdiEf odies s HAES 1Y of @G A O

sOCdd3 BELOL A, o0 3d df OMY j SIstsdz w o dzv
1Isdrs odHBo, yss ffssLeosddls BBdZ] j Isydzs
btsdz' s 20 Isjttedlststedd L O OHMGEE,  tasj
(oOLd2MEtsds SCtsdzlsdde dzlsy o yJ dzsds. 1 fpe w
Bsdzislsdz & flsdy, dOdetdjj OSzOd dr &Bsd
9 & MlsOr BOMMser 7 MO dzj dzd?2 Mtse j 21 dfw
dL zyud ded W {fdaddnjlsde O fizd v d ydes kzdvydd 1.
90O der 5 wodzwjlsfw dLEyjddj ISOCMdasdid yd
odHBe d2O0 IsjtctcElstfisdd tcf PY OH deted JH.dz] [c BG tg O
Htc. , 2022). 1 OfmMswh OV tcOB (§Is3) dailzBf s O dodj
o OtcdOdzlstso oadtekmMO® ctedff © A, ofmilstej yorhd
dtocjHdzj 6ts s OMmf dw, O OS¢y J 2O dL kzyj dzd
fsdzz yd dgdz" = dL sdzV Ists9 .
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1.6 10Cdztyjdedd s BBBLBtlz dzdls

Il twiLbkd IsOlsj] Q@dz@sdL]@zdz @ dzdz' ~tgOL H j dzO R
fMzj Hizjls, Ykt AIV WwWodwjlkfw fOMnds2 o
L dzOydilsj dz' dzz¥ EZetesL 2 Hdzw tOL dzdyde" = o dH
RZOdesmw h j 2 Mmih jMmise jdedz" 2 EH jts BN jMlse §
lctcOdz ot oMmjdz ddtc, . #4556 zOMdets dzdIsj teOls
Bodztslsdz" » kZetsHd?2 dcetcOsls thdatse dzzs o ts dz
Il " mMsCoOw dLd3j dzydetsmils: AlV d f§tshistsw ddzOw
fsdy, ©sMmtejdds ot ot jdlv (dedzjdseishy edsc)s
ftedotsHdls € ftwoedzj dzd® dzser n Mkl o
f sflstsY dzgdets e 5 Bsdzd s st d dzg O.

1 .o sHtsdzj dzd § BBd M 9 d HaS offEE SO W B Offed 19 tdstom Is ¢
CGjdsdBO dBsy jls o MmMeatsy wyjtejH' { tocdbdrjndslsds
hisOdd3tse o dtekzmMO HddzwW dz#IHQ L s =Hds@W 6 teSdA S C
ftesHsdZy OjIsqw 5 ofMmj e dwBdtekz. | OdeBdz' M O
tejeodtsdzgy LO fsfmdzjHdedj 5 dzjls.

[ MtsB j dzdzts 9 Oy dgs BIsd3d Isdls |, Yylsts s OMmY c
Cdz¥ yj otdasd dstsjtcd 8 dz@ cteOdzedyd (otetsfr d oL d
tcWHO Bdcetdtokzs hdas flsdy. 1 0 HOdzdes?2 Isj totc
ftesdzj sO (otetsf j2MCdnA d o¢é¢LdOIMmSdn &kd ¢
ftetsojH]jdedz J o 5OMYd2MEsdy yefc dus@izjdzd yedz' v
ctedff © ¢, dOftddiitc, Ek oBHHf dzOs O hdrn
Bstew o ROdzj ddzd DsVerfgaseshjenaliz A8 | telzL  (

s OC Y| ) HOdzdzsd3 toj ¢ d 5dzj B" dzd Blsdij y
ctedf O & HdSdr t&dyl joBa @y yezmfr p OSHP A
fsylsd 506 ddzjdegion jRtictsd L sh dzOs .9 [2:090tHo Gds H Hz!
MOoOkOY fshdzg e vWetsHEZ BtSAZj j 30 000 YO, ¢,
et al., 2023) .

[ Odzdz" | s G6jdajIsdyd MS sExlzdzstdkzO L dzjsdsdg ted@,
setcOded yj dz, ybsts HJj ZzOjls HOdzdzr 2 t0O2tsdz Mk



51

oL dzdC dzso j dzd™ d tOMftesmisteOdzj dedw HPAI
difMdzj Hsio OKz j § jteor 2 tjckdvtds 2 dsdedlst
fsfbd ydwiEd wd®@doCds yjor n Isjttedlsstedw i L
sOmMyfdw. Clts foLotddds, o Iktsd ydhdj,
hsOdRdBT odukMO cwdffoO ¢ k HdSIE ghkdy
fMtej Hdzj OL {OMS IR o OtedOdzste; & DA
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2 f1wuvl 1130 RueJ T {1o1RC

21 Ol jtcd Odzr d B IstsHT
1 OfMmistswh jj dimdzj Hs9 Odedj B'" dzZs HBB ]
L Isd¢ J AdJH]JOM dzsGe s dmmdzj Hse OlIsj dzv ME
IsStc Odzdzw yd tsdzdets?2 d3j Hd ydds , 1 s 9-B8)d &fd-&AHt 2
[BtOLYyr wls flsdy B" dzd MsBtcOdz ' g B 59 tyj a3
dzd yJ dmjdedd sdzOdz! dz" = dJddzd Misj temilse + Ctsdzsecdd
idJeBHdsEes MBttc® Bdbdsedyj Mitsets d&OIsj teo
LOBtsdzj 9O0dzad?2 HJSdrRr Y dotslsdy G¢ M Rtdd dgpdzls O dz
tcOB s o' ff BdadgvHdgQdP dz! desd3 S tsfizH Otefils o j dadats
Zytej ¥ HJ dzd d CAJHjtOd dgr 2 dimMmdzj His9 Ols j dz
Is tc O dzf dzv y d ts dzdzts 2 3j Hdyd dz e. ) dmMmdzj H s (
BdBjLtsf OfMdesisd s tcOBBIS] M 111 ctokzffts

211 s d itjHjdjdd] sdHsesseEt Misf

4Bt RBOLjted OO (et 5H dedls dads® dzls § to tizds st
dbHYd (1 OfOfp), BGLjtO Syd 2 ¢ctcOROdz ¢CH
dyud ¢ sdz' MC 52 MpPRisHase tyMflzeddcd 1 Ochinls
f dztsls dzts fyls s zdzw yd 2 filsdy. [ s dzts ® {f
stedzd ssdzsecd Ui MSdrE §Oklsddedzr 2 fjlsj2. r dzw
tcOL toj N jdedw dzO sikzh j Mise dzj dad HtsB '™ yd
vjtetedlststed Odz' dzts o3 LV tcOo dzj dzd d { tstdrdpj e ofc
sotskdzdCOR] o MiLtd soitlsr o Motlsse jlsflse
odHtsots? HteddzOH dzj y detsisd Hlsdy thkzh j fijlse dv
ftododzj yjded j &3 HtetsW j Mid sdzOdz' dz' = Steded Is s
LCsazsedd YdotkddnsdbzE® ¢ Ysdesedd d
[ O MsOdME sets ez OtefMmise j dedetsets Lk dzd o j tof
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212uBtstc d rteOdzj dzadjy CdzsOC Odz! dz = d

RL O J Mmlsdats, yss odtkzm flsdu' jets ctedf {
SBteOLtSAB © H' aOlsjdz dz =« d  Barbgrs @ticad], I202@)!
vOCdd3 ©BBKLOLEBA, bJfdyd &dd Mfshnss Oodad f
$30Is j ted O dzO, MeH jt6Yy O jets o dtelzm, sls HJGcC
Gztsls G d, BZOLSd dL Cdztso¢d, oLwWIsr j k2 yde
mMoixdr HIEdG1tcd €3] dzlstso . sz bkaets, or mts
B' Is sB dz2ZOtclzy j dz ot dgdzesE Az dg'tes Ode@rd |k d3g

(A.Bl agodat ski et al ., 2021) . JIsBtstc { to
Ehjtee Yosflkzdvydd fsdy d tBdzOBOfl | disdz®Of
Hiced] &BjlssH', oMEitsd Sk Metste W Jj ¢ Odzd 2

d twOLtejh jdd?2, yYyijdd aLwlsdjy ®&BOLSO. stotsdiyj
stcjBljls tOLWGjN jdd2, djtsBratSHJB » HAEZY
al.,2018). wvjd3 daj BJdeijd, oJteWisdessMmils! o' H
WJCOdz desets BdtsdzOIlsjted OdzO, C0OC f§tcOo d dzts,
stcORjd d HOY] SCdsOcd, fsibktskz ftod
o dzd B3O dzd | dzj sBrtsHd di3ds o ZH j dayldss B ' d nd3O € @ 1 g3
1L WWjClsdoadetsmils! or Hj dzjhdEfOd3dg@ o(sS6. R usi dzte [zefif dzt

s dzsO¢C Odz' dz § BOL Cd wlsBdteOdzd iy fMisj te
f sdzj h Odzd fiy! o ftosBdteSCd M IstcOdzMt sStecls dats?2
ftesBdteC ] d MWdCeamdietsdpPaztsds 3 kztcdzOdzj . s Oy
SlsHj dzt dgk¥ ftetsB ol 2.

MmtcOdzj dedj ftesB Hts ftotso jHjdedw OdzOdzd L C
9 dz L Ctslsj B jtcOlsktcdats? BstetsL d dz' dets 2 -7CA0O A3
(lp.ssLdzco © d HE., 2020) .

vtcOdzmt Stols datizd HBRY & &Ro HG) By ReoOddeliiiztzess O tc fy Is ¢
B HY JIsdesd3 dzeOkzydetsdy Bkytej Y HJ ded d CAJHJtC
W Iz dzH Od3j dzls O dz! dats ? d Is tc © dzfy dzv y d ts dzdzts 2 a3 +
tczC sotsHMise W My tcj C tsd3] dzH 59 O dzdzts 2 BBJ sStsSHC
wWshWeehissdz] o 52 BRWJt (A"”L) (140 mf NaCl
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1.5mM KH2PO4, pH=7.2) M&jhde Odd MMt fMilsjt
sBil J di3gs o 1: 1. S fMtej HJ HtsB Qo dzWw dzd Odzls d
GjdzZsOBdydds d dedmlsOlsddz s ECjsHizjdpde G, X0sdz
05 x 16 jH/ &z Msle jIsMmilse j dzdzts . J fls j tod dz
LOoddeydo O h dazdmw Ster " COd3d Bl jBsdR 2
st Odtf stelsdzgzs MejHE 5 1 &z 1 tessBdes d
C sdi3dzOIs dzts 2 Is j difj jtc Msdz oy O figiig o .B 15

213/ T Hjdzjdedj d Skd sdodtseoOdzdj odte

JrHjdjdd] dJLesdvistss odtkMO® cwdffo
tOLodoOhdafmw Ckteddy ° { BBtedtdse (ts6)
2011)( tolf dae ).

RT-qPCR Genom'e ( RT-qPCR
. sequencing
Virus HAE assay HAE assay
containing S 72 QA
sample
Egg Allantoic
inoculation fluid harvest
Extraction » )

{ dMkzdzEE IsO&H Otclsdz" 2 ftoslssCtsdz Hd&zvW OdzOdzd L O
(A. Blagodatski et al., 2021)

sktoddz j {fdgsfipls/@edalzy dzd m* AL L) ¢ 1 dzj o3 dzdz
clotfMdedueli§EREteCl ] S EsO0COd df &8 ROL C &
COL Bstetsy § dedets? g Qzffd JHgeiflgsh d N
yjdestedi edeso Odzd o Isjuyjdedj 3 ®wIdekzls 1 te
Ctokf dzr & yOmilsdy d BOCIKjted2. 100 &S dz Mk
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GOl jttdOd, GledteOdd dL ftessdeSd d ddzt
d fzzB Jtetse Odzdets ¢ tsls do  HIslgj\WRj dad dgB tOd ts dz0 . SO HT
OkdOds sd mdz ¥ § sdshis! Isteji (sS. ] 0LOY
qdzC e Olstste d ddSbkedese OdzdfM:' o Isjyj ded j
Mlsjtedd d' & Ekfdssdw s Oo MGk ddrdd i1 e dste
oBLHEN dzs?2 COdGjter, OddzOdstdned®v st iR S sl
L OtcOY jdzgdzgr = tSHdzdd3 BBtOL ytsdz, o BHddzz { tots
HOdzj j ftese jtew dzd dzO ¢ j d30 c(ctdgs fis)dtcmdgtdzns 1h stz & te
O sddz0ydd. 1t ttjLbd sOOE t 46 §&d
sjMisdieso Odzdj 20 &Od&Judj odkmO ctod4{
sdsdscduj MSdid &jssHOB]. [BBOLY'T OddC
GjLbd kOsd ({0 GlsitcOy ddyd St L ¥ Qi
sBl jd& , ybkts d o fdkyOj LOwLOyjddw @
slstedyOlsj dz desets tojLbd SOKO, HJj &ZOdd {§ s
GjBOGEd sddzdelzs h j2 0OCIsde desimlsd OdzdzO dzls s
L OC dz¥ psirsf , & dMdzy HEz AlBsElsMiEB B K9 Odz. ¢
NqHC M , MBHjyO0hks odkif 0ACtcOdd dzd 1

2131t slsser j Mot2MmMlso © o MmMdmilsj o3
[ dzv  COYHBSEB hlsORRBO BFr d2 ftsdzzyj dz ff lz¢c
NdHCsMIsd . [ dzw Hp Y ts d SotdsAsldsdg’ jdzd e OL 8 jJ H j dz
BOIsjtcdaAdd® (O Mlsjteddz desds WdLdsdzsedy, f
tcOLO9 jJHjdzdY dMftsdzr Lo Odzd 10 ts€. l dtelzi
SHdd&ZOSBotsets ©OLO jHjddY MseBdieOdzd o B”
ftezCydd HA 9o t1¢6 d 50% dde¥ j € yd tsdedzts dz
o' BdtOdzd fkdzr M d&Odesd "dd&izsd ¢ 0L Olsj dz
¢co¢ s fiPligezc zOo% . 2 RdW | € yd tsdadzr 2 Isd Is tc
o' ydmdavdd s &BjlssHEz Oy gs j@cOR0 8 dsdefise dj
(R.PNBOtddz d Hte., 1962).
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214l eso jJHjdzdd t1¢ d tuvyd

Irwodzjdedj CGjBOCcEds sddzdtclzesh j2 0OCIsde
fsRgshs 8 t6j OCydd ¢j BOcedz® IsddzOydd (t 1 ¢
( WOAH, 2018). & ftseojHjddY ttj®JisEdgo
fsHelssoCd 1 tedltesydlstseo, Ctetso! M 6 j§ Otoc
ftcd 3000 B/ Bdde. ULHOM d&zd MkY j tcdzOls Odzls
MR L edstesydlsr . Ctdlstetydls' -istitg ®dsrdp O ez
tej Mzmy j dzi JtelzW f SRS CN, JRW@ e @Is j i3 Mdetse O
3d3d dzlz Is T ftcd 3000 B/ d&3d dz. l solststoW dzd
it OLotsHddzd -MEdbOlddzse L j tsds SMOHEBS | toc
Ctsdzyj dzelstcOydd 0, 5 %.

gtz jdoL ¢ 1 tcdlstetsydlstse dBBOwS dtco @ded,dac
ftod Isj&kfjtcOktcj 4AC. dglj Isfyj-tofistd®ic derydgdh S ®
(6 detsC) ctltsoddzd §Mmazj Hise Olsjdz dg j Hot
Msdzj osds BEW jtej. 50 &Sdz 0, 5% Mk jde dd
qdzS e dietse Odzd B BRI Witdsd AC, H&v 1§ 6]
dzi 2t Od3d dzd H OL 7 YlstsB T dLBj ) Ols: dzts 3 dzts
O dzs By teczts?2 MjHdB] desOYydd BMOHCO gl
CjBOCEds sddzOydd MyudlsOdd §sdsydls d ds?2 .

ZOode'td jj tOLojHjdedj O. ., CGHJ] Htosdma tsH
9 Cwdzj ydzs?2 IsysSj Isdlstese Odzd™ 1§ tod dzd B3O dzq
(191 ) . [ dzw f smisOdztso € d tcj OC ydd Is ts to O3

tcCtsotsHMisoso Odzd ' WHBEGSISEQ SR a3t @ t§ 9 s H(J dzd
cOLO9 JHjdedlets?2 HES 8 161 © 50 &S dz.

rdzv fsmlsOdzso 6 d t6j OCydd d i tinesdz|Lotis? O dz
(pH=7.2) . | sir=psfuyddes 3o f 260 dzh § Is § mMd ted ¢ b
sdf Jteze h dr Mr o stelgtstkf o 8 B3W SV Pis fets ( tsls 1 ] A3,
25 3¢ dz. [ dzv 1 Isséts ot oM dzzdeCd o desmdd
Hisf sdzdzd Isj dzt dets 25 &BSCdz Isdfdkzehda M o tst
fdf jlsCs2. 8 dzbdzs¢ SlsoatsHddzsM! Hdzv € dzist
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COYHBHBE tOLo A fddjceMoamutls {5 25 &S &
416r. 1tod SEROsds?2 IsjdfjtOskte] ddlks.
 sfdzj qdzSbeOydd odesfdczd §t 50 &Sz fkfm
+4Aw 9 Isjuyjddj 1 Yyomo.

215s zdz' sdo dietse Oded § oz e sz of Qrodef s kzotadj t

IrHidjddd odtekmMO ctedffO dL & ddddud M
Cdzj MBCK. [ dzw | stséts tOMMjoOdkd Ckd bkt
f dztsh Ou+ v 5o j tod dats ifldshizy § Bals BCOdifists €2 x|
st sgMHEgHL 5o Odzd  lsOlsj dz' dzlz¥  fftg jf H b
HsBOodzjdedjd3 10% W jlsOdz dets?2 Mr etsteslsSC d ¢t
Ctdeyj delsteOydd 50 BSe/ Bz, sdmpIsE BfO ISEARA sty
54 ud dedj MmMkktsS.

lesBdteSd f GBOdgRDEd fusjddzsIi@f® e 5B/ d
10d3d dzlz Is . 1 Olsjd3 tslsBdteOdzd dzOHEBSMOHBYzzE
L OOy jdzdW SCazjlstsS. | MfMzzyoOj tOBtsls’ fq |
SBtOL YO CcElbtsoaddd ctBscej dols, tcOfls j toj ¢
flsj Cddy dfdgMSC s © W OttWsteso 2 Mk Cj, s
Hits ff ts5dzlz y j2ded iz filfoj%tzL o f . 1 tsdzz yj dzdzkz s
sjujddj 10 Bddezls ftcd 1000 B/ BJds, tslsB
dmMf sdz’ L soe Odzd HdzW L OOy jdedWw Cdzj IstsC .

ANZOS sdemizidsyde &5 Bodesmdsj g Sdjlsss M
O stetsdg mj dz¢ MO, Hsmdzj yjets dMmimd Hizj
Bodtsfdzs?2 Cdzj Ists§ . RdzZW d ydtetso Odzdzay 28 KAl t
s B j Oz teth2 f B OYyjd20 53860 ugddz ( HdzWv OH M
fsfdzj wyjets o dzedrm odetsddzd §SHHjtey o Os hE
SBtOL 5B o fdkOlsjdz dzzs fred @ [ H desB Qdz
02%B " Y' jets5 MM o Otizs s B\igaa®Iy d d, TRACK2 § figgf dz /
GjOagd yd dz0@ Mmkzdz» WOk 50 &BSc/ Bz, ORI ted:
W dzOSC sdr  f 3y @UAdB @lstg[ ) Isj B j Oz tcts.2
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[ fdHA] odes Ctodzstctsdzdtctso Odzd §tsH @ BJStesme
sB dzOtclz y J dad W ftoedL dzOC 59 Yy Is ts th @ lesdz i oM ¢ =
ftosWwodzwe h jesmw o t©0OL k" jddd dBsdshddaswy.
ftcsB ' or HJjtey do Odzd H S 7 mMizls. 1 tod sis
fsfdzj Hse Ols j dz' dzgs 3 f OMDCRNO] @ d f§ izt sk jo &
odtekMO 5 Al CPLODdgs{ ®, "§OSCIId tlsted yol
fteslswy jddd Istein §OMMOYJ2 dimfdzi Hise Oded J

MmicOdzj dzdj odtkmmtsH jtey Oh j2 Ckd IskteOd
s j &3 j te Olstis j s lstetso Odzad j o dielzmO G o
Cdzj MBGKMdzj Hizs h d s @) ss@Rzd § dzj Is sy dzlz &
dzlz dzts Y dz" j Cdz sEteOdz dzr j§ f dzO d&8 gzl Is s C ol dzI£
COyjmMlsej wmMlstsots?2 Mtcj HT dmf sdz' L s Odzd
RGeQ [ f HsBOodzjded jd&3 10% W jlsOdz dats?
GJ dzls O ydf'ddOIs O o Cwdzyj dzstcOydd 50 d3C€/ «
Jdz2S B OsBBAuf ®dlsj yj dzdj MkltsS.

| slstso -z O | twOLo jHjdedw dJd3j ¥ h jcts
Mmj dz€ MO, dzOud dzOw™ M 1 Oz j isj dzdfpr fllz0s s y dz' o
Ho O H' tsldcddfps@deds ts 3 o mzisdgeeiR@ o v j dzdw o d o bz
1008C dz © zzdzS bz, dMmyftsd Lkzv 8 dkzdtsS &0 t
d[-rddS B Olststej f) Isj BB jtcOlskzipte? sy UAwzdd B¢
OHMmsteBydd odtekzMmMO, L Olj B3 Mgy gzt o BS Py Hzlz €
200 &S dz §HH] toyldd®dh jBr Mddkdr s tdiS 6 @dk
sj kB jteOktes?2 37Au d  fHjONE20 dztt % f B Y
Codzstesdzdtetso Odzd MMisswdedj Bsdtsmdsy € dzj
Fujls dlstetse Odedfyy s gu d dzd dzO

RdzZW j Sydisdedz’ 2 Isdlste o dtekz MOCK ts @i i § dz sz ds
BjlssHEz sjttBjtt® o &GBsHdY¥dSCOydd gdCEDEO
(R.MNBOteddz d Ht., 1962).
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2161 dzgzlstedo j dzdz’ 2 ddgH j €S § Olstscj dz
| dzzlstedo jdzdzr 2 Isjfls 2@ ddzvj S § Oltse jd
OS¢ BidmOds o (kCsotumisej 1 fMj dd AN,
2018). dzv tsfftcj H j dzj dedW f Olstsc j dzdesfilsd h Is © d3d3(
IVPI-d dzv j SO, KOS ¢ OSOdaflar R Medasj S fpylsse dzw
fSCOLOIjdjd §Osc  ddsiisd HdY flsdy §tec
cedf O ¢. [t H]dzj ded j-dajl HVjPdz' df & 5 oys HYfdor»dl
fteslssS tdzk. -daj 4 fdzisde’ &6 y' § dzv Is O, dzj  d ok
fOtsej detsfen,j damtagz §t9 / ) JdesS bk dzdtetse Odzd 0, 1
1:10 ddW¥jSydddas? OktzOdkstdmnizER D50 HE ¢
Arfdz"sOd3 Ctdstesdr dets? cGtekffr oo tHJdd
WdLdBdsecdyj MSsets t©OMsotskt®. A% fdd s @)
Cdzddzed yj mMSdr ftodL dzOCtso L OBtsdzj 9 OdedwY d @&«
%ZO MlsOdH Otcls dzgsds wOyYdtsdsy f HEMisOlsYd &
Yy fdzj dzC © Hted JNJdHAzj odetsdy dzOB dz¢ Hy dzgdd 5y
RdzH j S ) Ols todfnjfippddtisiy lodO dz¢g, € OC Myt H dzd 2
dzOB dz8 H j dzd J . 1 dz2Oyd dedd | VPI teOMMydls™ o Oc
feslssCsdzO. 1 8C0L0jd oaBj EB®dYD Odt s dzDB -
24y OfmMse; ddzHj CM 0 L dOYyOdz, vyt dedsddg L tz
sjyjdeHge] A esets f jtiodsHO dzOB dzs HjdedWw . 2z IsOc
L dz2Oyjddwv e | VPI lils 0 HIH t€d, 2. dgO wpjr dapts'Cats tfl O

217 ftejHjdzjded] § Oltscj dzdesfilsd h IsOd@zdRso
dzddzedd BALB/ C

rdoslsdftsizz yj dgdezr = Hdzw ftetseo jHjdadw Mt
COtcOdzelsddzj 3 MklssS. 1 bjyjddj {Istsegts o to
b dedf ftedL 20Ctse wflster 7 tj M JcOlsteds -
9" Hjdzj degdw dL desMsots?2 f sdz@Mis Pic Of ©ded s dCi
HifMfWisdCteOldy B t©OL o jHJ dedW B ojdste kz 1§ ts HAZC
sHdzs Ydotlsdatsj. v OdzOdz ¢jrdd d fjHO
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rdotlsdy &5 Ctdestetsdy des? Gtk ootHddd MMl
stsd ¥ .sdiffjialglodzy & fMsH |ty Odd dz0 fMilsOdz Ote
Csdzduj Mo mgzpwHMiso 5 Ssdstesd d' & d d da
COYHBR wOLO jHjddd Eydlr e 0dzd o [ j g dad gk
HisL 2 fMisgs®Ba) (b Dyd mdzy dzd ¢ sEslABEHEDOYE Hterdf

l sesBR] 90O BOteddz).d HE., 1962
SO)YH' 2 sBtcOL j Is ¢ Odzd ClBse j dzd L ( tot
1 M dzyd Odz' dats 2 fMtej HT Eagl e's, fMtsH J toy

GJdzZsOBdyddz, d vyJ destedWkzedtetseo Odzd § tf dzxif y 4 dc
Mizy j tdzOls O dzls dmf sdz' L s9 Odzd H dzW d dzts € Iz dzv
cOLO JHJddjds 1: 10.

l mJ tcOB SIS M Ydoslsder d3d ftetse sHJdzd
fteso jHjddY tOBtsls M dMftsd Lso Odedj dz 1+ € M
¢ ftede oLk [ Jdzdshidsjtdmig odf v L ate@e SISt 552, (
MoBdzt Hjdagd j A3 3] Y HEZzdZOtesHdE = fJtoddzydtf se m
slsdetsh jdzdd € Y doslsdz .

218 sz yj dzedj Mm' o stetslstsC
10 21 Hjd ftfmdzj L OOy jdedwV xdotslsdz |
MsBtcOdzr tBtcOLd Y jldaOs offff odstefisis C ©. 1 t6j HoO Ofe
sBtcOB BIs Odz RDE ( Receptor destroying ¢
sjtedisMisOB ddz dzf = ddzedBdlststetses . 1 sMdBj6 AP c
sjyjdedj PpeteBGuplzismr o stetslsC d B M dRditsf totsls f figl
orwodzjdzgdj Odzlsdlsjdz € o dtelkzmOds.

2190 dzls d ¢ j dzdz” 2 OdzOdzd L

¢ dzlsd ¢ j dzdz" 2 O dzO dzd L h s Odzd3ts o ftotso tSH
ddzedBdtcso Odzadj ¢ j BOGcedzt Isd dzOydd (tuvqgo)
Cktoddets? sdzd S dzsdzOaz! dzgts?2 Odelsdfr o stetsls S
ftcso tsHd dzOM:! o Mistslse jIlsflse d YVOAHYB.W ISaDger € tc
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al., 2013 . 10derfmhjj tw©OLojHjdd)] Mr otsteslsCd
GJj BOGGd&z¢ Isd d&zOy( ¢ , i toc d dzd dz QR fijagger €D al.|s2DRtc
Il qtelzfmr Mudls Odzd iy Odzlsd G § dzdets My~ tsSH dzr o3q ,
Btsdzj j IHdatzeCHc ClcOL © j H j dad W .

2110l r Hjdzj dzdd t1 s

t1s 1 SCMstcOcdicso Odzd dL MtsBicOdadzr = HBOL
Hdzv 8" HjdzjddY tis/r1s dL & ddidemg &St
ffdzj Hizs h j Bz Oz sted Is i3lz :

1) J ftosBdteCz M 300 BSCdz ddL dtkzsh
OdzdzOdzls sd Mdets?2 Y dHSBMIsd,  jtej digi " do Odzd dzcC

2) J Isjyujdedy 15 dddzzls or Hjtey do Odzd
YyJ dzstedW e kB dteddj Chsdian j fagdPIlsl B0 tsB/ 3

3)  sBQoadzw dzd 500 &Cdz tj Ocj dzls©O H dzw
f4ted i3j " dtoeCERd3MY © & dzH ;

4) AjdestedWzecdeso Odzd ftesBdtcSClz fted 14

5) VHOdVdzd fdf jlsSs?2 My jtedzOlsOdzls, dzj

6) s BMOHCE HftddzdeOdzd 500 &Cd {tesdi

7) AjdstcdWizedtotso Odzd ftesBdteSz fted 14

St dzso O EHOM d&zd fdf jlsSts?2 MkY jtcdzOls Odzls

9) 1 sBOodzvdzd 300 BCdz ftetsd3" 9o sydetsects B

10) AjdzstcdWzecdtcseo Odzd ftesBdteSz ftod 1

11) uvVHOMY d&zd MmEkf J tcdzOls Odzls;

12) 4 tlCterlsr gd Ctor h CORd IsjtedizgsMmilsOlL
Isj B j cOIlskztcj 65AC;

13) lteddzdo Odzd 50 &Sz BEWjO HAEY o
ftesctel o0dzd ftesBlz 10 dBddlzls ftod Isj BY j O

14) AjdstcdW-EcjcSo@ezdf 8d 1000 B/ di3d dz

15) 1tdkzzyjdedz j Htojf OBOBC pajs HS ui el dr
sj B jtecPEE@jdzj Htsdzr "j 1 EBHO.
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21111 j OCydv B tcOls dzts A s @ digfi) O 200 d Yy j § dzC
tcj Odz! desdz o toj d3j dzd

[BtoOlsdgze IstcOdzMStedf ydes ftesotsHddzd M d
Hazv  fsdzzyj ddy ¢ 11s (O Gt dyic st 1Gdz0!
fsdzd B 6OL dets?2 yJ §f dAs2( replOf mfdE@B Repeedia [ &

ltcd YoBshd &OBsSKO ©jOGjdisss fsdzikzy
ftesedteSk M) 10 ®BSd&z f SHCSISE o0k xzdets 2 -Glgg@S |
1, 6 &Kz wiEshEEd, " )dhf sdz! L zw dzO € sdzj Y
f tsdzlz yJ dzdzts 2 t1 s, fdf jlsdtetse Odzd . U j to d3ts i
sj B j tcOlskzuki dzEBAC 30

1l sdzzyj dzdzr 2 tOMmlseatste M Cr1s HAZVBHEFEBE
1:1 d fjtejdi3ihde Odzq.

[ JlsRealt i me 1 A defrtlfvr Y sdmMCO t1s odte
sBteOL yon . [ Mdzs o Odz dzO o' hjfdzj dzd d W
SHdEYyJ fsyd ydesdzs O. 1 | s SH dzts gz ts dEHEDdzY & d dj¢
ftedmMsiHddz] dzi Wk steslgétclzs h OV  @idaitS dz 2O c
cOMmdlsj dz W dzB2 deefj MAgQ Aiaspidj dzdd L sdzH O 9 to
CRYf dzj iB3j delsOtedets Mo WL Odz f WY dzp s8I MY dipurg e

Tagf sdzd d&3j e OL O, -1 1B tHARE Odzrj O Glzts 2 OCIsdoe dz
CEiRf dzj Bj dels Otedats? yjid t©OLEkh Ojl L sdzH,
EHOdv 5 Ismw HitdlAcs WolsdzWHj tddAEv0 W dzz ste j My j deyd v .

CWW jCldodatsfls: 1At dzoa d 28l j i jOdzdpts?
f sdzd d5j s OL T dzj @ OlsC d Ctsd3f tsdzj dzls s 9 fg
1 CMf sdzj dzyd Odz' detse s tetsisO© or ntsHdls dzO ¢ ff c

[ jlstsH -RACRIM{d L k] lsigrsc dod eHodmiz ) s d
Melsdf Jtetseo Odzd v odtokzmtse . Yy Ofmlsts d M tsdz
LfdHj BB sdztse d d .

1 sMisOdzgsa SO 1 At M Whkstej My dzls dzts 2 H
toj Odz! desets otkj ggded A( Redyl yjdzr v or wodzj da
ftocso sHd dzOfM! dO OBy dzd¥W¥ S Olsste .
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IMmMjets ftesdLrotsHddtsm: 53 ydqédzd. rdlj ¢
MsOHdd tlsydeO fO2di3iO. | dzlstej dzdzd 2 1 5¢
Hs sdzded Is § dz' dats MisOo d dzd M ) CO)HBA
dzsy detsf sdztsy  lsdgpds @llsrj. toj L Iz

1 O0dzd yd 4 o dtekzmO Ctedff O A ) sBtcOL -
f sdzsy dlsj dzt detsd3 -tcjf medz} KPIsj Real

21124 j C o j dzgd tets9 Odzd 4§

#4jGCojddtctse Odzd j i sdzdz" ~ G J dets s o h Is O
My iydodzdmisr AjdstcO® Ctdzdzj CIsdodzsets  sdz |
| sesmMdediml) femdy JiwinoOoud dd3 f§sHG
o' MsCsftesdL otsHdIsj dz dets@ 15 md € o j dzd tc tg od¥dz
f sdzdzsG | dzgsdsdzs e s M S o J dzgdtetso OdzdwWw o dtelkzmise
NdHEBMIS]2 M dhfsd LtsoOdzdj i3 dzOB tstc© H dzw
(Thermo Fi sher Scientific, LV sdzls § O3, [ C
TURBO DNase (Thermo Fisher Scientit , 4z ¢ ) .

[ dzw ftocdetslstso dzj dad W BdB dzdtslsj ¢ [ 1 S d
dmMfsdz L soOdzdj &3 dzOBBICO HEW fHEBIBO CJ
Engl and Bi ol abs, 4z ¢) . 4J o jdzdtetse Odz
dimf sdz? L so Odzd j i3 dzOB sStc O tadftde)j ditp tsch M oty da frdts
genome sequencerrdJ @isl, | usn@ dada¥, ts tcwlag dz, =340
ddzmlstezS ydwdsd fHtetsdL e sHdIsj dzvw . ] Bdzdztste OL d3,
f sd3tsh + & cLC Genomi cs Wor kbench v. 9. |
RMatSHdz jJ H@&dgdZj Htso Olsj dz' dztsfilsj 2, CBIstste’ |
~tcOdew Isfpw d HtsMiskz{ dg o NAJjdzlstej G J datsdzd
it smMmhdw) . M dMfsd LsoO0ddj i3 My o dzOIststc O
ryssdedazdslsj ¢d Nextera XT (I Il umina)

[ dzv  OddUmpfdad® L so Odzd § sfmdzj Hise Olsj dz¢ dzets M
® BOLOm GeneBank d GI SAI D.
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yOfMl!: hkO®Bss MjCojddieseo Odd o ©OC
Mo dsj Misdets f] "I sdeMCdds RdzMIsdlsklstsd L HEBGEE

2113Anddzse j dzj sdud MEd2 OdzOdzd L

[ftojH]jdzjded] MEzedkdtfdzwlsmasme 'dazts f totso j H
BLAST-OdzOdzd L © (BOLtsotEts dqdzmstclzdzj dz2ls© ff tsd
https://blast.ncbi.nlm.nih.gov/ Bl ast.c
yomilsdesmis d, mMkelsd{ sftej HJ dzw dzd i smlsd
dzz € dzj sIsd H dz' A fshdzi His9 Olsj dz' detsfils j 2 G J dzC
fsmMstetsj dedw Wddzsgj dgjIsdyd MSdm HJ BZHEEBGCWCO
Miedzj dzlstso G j degsdise N lsOdBise o dkzMmtse Gtc(
sOC 4§ dOdetsdzyd dH] delsdembipls g, o t61ydzly M [ dzels
tcj 6 dsdzts o ai3d tc O, 9" Wodz] dzd®@Oda L @.J L I d2VIs(
f sz yj dgdzr = sz HiSO Olsj dzt detsfilsj 2 MmJ ¢ 3§ dzl
dHJ dzlsd ydzr = ddzd d&OdBtsdzj | fsrtsydna f sfmc
Oz st IABA KB M cdzzsdds?2 OdOkzdL O 50) dL

[ dhf sdz L so Odzd Odzetstedlsd3 MUSCLE H
or tcOodzdo Odzd?2 ftsMmdzj Hiseo Olsj dz! desflsj 2 Hdzw
OB stetse H Odzdz - . [ dzv  ftetse jtoCd f tsdzlzygf dad
fsHo Jtoc dzlzlIsT Bdzts e s € 6 Ols dzts Bz 9" 0o dzd o Oz
Bdzts ) j Miso j dedets @ s 9" ttOo dzd © Odzed W MAFFT
ANdJdztsejdzi sduimMS&dd HjdHESEOBR dzz € dzj tsis
o qtelkzmO ctedf § O B ' dzd fsmistcts dfftc O alzj tstfsts He
shdzseo Odzdzs e s dzO0 1 djzfH j ez ff 6 B dzte @ 33§ ME GA-
stsf sdzse d odlsoj? H j dzHdtc 5 Giyg B dsag'ts d3 - te@ Hzd)
(500" O tso toj f dzdCOYydd)-MsOPMEddyY EBELOBMIs®E P
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22t J L zdz sOIsr  figsmpfifdsjoHi xpd® Bd 2

221 Jr BBt Sflsdd3Od d' -~ & Mls HAzY fteso jHJ

[ sded Issteddzc ydueSkzdzvydd odtkzmMO ctdf i C
JMmMisjMmlse jdedes?2 MtejH] tBdIsOdad VW . r v  d md
B MisO ME sy dzj dd¥o dis@CdjjL HispOEafBtsted d, ft
BOh clzlsr MjLtsdedz" = HJitej dzdi Istse dqdzd Ctsyj ot

R L Yjbbrtejrn hdsesdyr » &BdcecteOydtsdadz 7
t smMimdd, ety LdOyjddj Hzw IIsjtetcdlssted
f tod H Mlis O teifiy Ig s PdzH@FRs d ¢ Odzm & d 2 i I8 s lsz3d df td
o' BdteOsIls fIsdy" , dzj s hdj &0 LddBse Sk d
otsMmMssydzr = d LOYfOHdMsMdedeMEdn t©0O22tsdSs
SOLOrMsOdO, 1 CLGIEQH dsdts Mg GffePd6). (. 1 . |

{Bhid Codduydmbset odcted tddz sfhtpnj tetf Igd Y
156OL orhj, yYyjdd dz0 otMmlstsydetsds. Clsts tsBlzf
LdzZOydlsy dz' dets? ftetslswy j dedesfyls: ¥ B jtcj G859 82
Cdzd BOIstsd3 d B tsdz! hedulis gt iz Gssa A dz6 o  sls dzd

lted or BBt FetsHd?2, ) Cslstste’ m f tetso
ZOdzdydj omHBj Bse, Bl jHddW s hda dz0® Mo tsc
HdJSdm flsdy otsHdtses  SCtdsostHAEdsEs ¢ df
Il sLdedCOshdj CdelsOCIsT HdSdrm fIsdy, ftod
tcOMf tcsMistcOdzd dzd¥ ddaW j S ydodzdz'r = L OBBsdzj 9 OC

[ Mdzs e dz' | dBstefipidafsjsds $H dzts tsH! W, Weodzwb hg
HdSdr fIsdy, tldsmwis ¢ dj dzt s sH d' d3 te jOLzC
O IsO¢yJ ¢ ftsBjte ! ¥ d ftedBtcd ydzr ds L
fedsomyfd2mses?2 yomisd (JiMmMflzedd¢d-8pBasp
FetsHd?2 M dzOdetdzj j o' MsCts?2 Ctsdzyj dzelstcOyd J
otcj 3w MjLtsdzeder 7 - zsO@ER ! ) sugett O dHYJ
S dz" 2 b G tcOn Odg, PCtcOR OdzME sets L Odzdea O
MdMmlsj &3 L jte tjekzdvwtedts dMftsd L k¥ Ilsmw H
Hdy' . [LiJtes ¢HYd dOrtHdlshw §tod 3] tedats
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v OC OV g o) p Gz@OY tOL BN j dadzatsls ¢ OL Odac
Setc® s o-CEOCwORIUINYEE ©0O2sdOR )
Clss 90Oy dzs Hdzw BBBiMEJyddedw tjfftejL J dzlsOls
o M et tOL dzstsB i OL Vv dz@Mpdzes § sd tfE xd O g
HsMskf desfls! ©O2dso, 5. ¢. B {IBEE L O¢
slsettc fose o §jtedtsH SOl (6. 5. oddzj Sy

I Mmetlks jlsfisodd ) OdOddL sds dzdlsj tOlsk 1
LSy jHdydd Blezqs ¢ ' BecOED RO jted OO, 1o

Kazakhstan

Russia

Black Sea

Georgia

N\

Caspian Sea

Azerbaijan

Turkmenistan

T

tdmzdzs€018dzr d bsys¢d mMeBtst® Bdtdsedyd MS tse
(Murashkina T. et al, 2024)

Tiirkiye

222Mm0tcOCIsjtedmMisdSC O orBsteCd fiIsd

10 fteslswyjdzd2® 0% @E. 2O Ijtwtedlststedd
HtcjHdz] G 5 s Ot dw B dz MtsBteOdz d d mmdzj +
1438sMtsB j 2 HAdSHdGEYG)ls.dyu g(WstdOBEEZ dz tcOL H | dzj dz
oCdzt yodz o Mmjisvw MijdBRIBtc2 0P 1EcKBHOI] IS
i dzsvwBtc! -2ROK&E @BULO® csHO. stejIsd? -tPtois
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2020 ¢ wzd@®S)(ledefiifiste H Odzdz" = MJ L GEAEsH M dxy) dovd
SsHdzdd3 dL sMmdzats o dzr = Ctedlsjtedj o W Olkzdzd Ms «
B MsstsBdlsOdzgd?2 oBHBY &zOsa O hda (Isdy, O
ofMmlstej yor lsmw L dzOydlsj dz' dzr | MEtsf dzj dedw L dc

Cezon 1 CezoH 2 CezoH 3

& o ‘ﬁﬂ h‘f} . . 3 = hf & e L Ok ] r'g - e &
K EFEF ST TS E TS E S
2017 2018 2019 2020

t Mz dzbE OMmBtej j j fzfp dzdgj MY yOd3 S Odzj dgH Otedgse s G tSH O Is
BOljted OO I HdCda fildy

4 5B tc Odzdz" j sBtcOL YT f tod dzOH dzj 3 Odzd |
CkmMitsBtOLdz j, Y OdltstsBteOLdzr |, CktotstsB tol
f 5eO0dS stsBtcOL dzr j, [fijdisfeldaziasts B s @rd dgj jnlso ts
fIsdyr Holzrn 1 B3y 556 Aosdafogmes ( r ztc©o dzj
(Gruiformeg . 1 totsyj dzglsdes] Mtsilsdatsh jdadj € tsdzdyd
MeMisOeaddzs s Bh jes yYydmdzO 55, 42% d 40
SclstewHtse fIsdy ftedh dzsfp: 3, 55 %.

R L dMmfidzj His9 Odzdz’ = 797 smtsB j 2 slstewW +
ftednrn tsH ddzOMm! dZzO yJiIsr tej o dnaOplatyriyischdhnslO6), ts E
ydtefig§ d mls Brdgsc®eccén = 1 5 8 ) ;ls toy dnt€ xAdsdlierquedula=102),
CtcOmdass 52  deythgatdrinai=138)( tcd MkAYets € [ BicW H r ZtcOs
(Gruiformeg BT dz ftoj HMIsOo dzj dz HFRullezaztra) o fH Gd@ddzr h
(Gallinulachloropu$ , cG¢Hj dz@ MEr O L Odd BOjIs tsfdztso dz

I ftoj HiNlsOo dzj dzdz" | oqdHT @wld ¥ st s
tcOMYf tctsMistc Odzj dedzts yls ! RO IIsjttdlststedd L Of (
Mtse jtch Ot ls d&dJdectOydd o cjedsdz M ygJ dz s
zdlsj teOlskztcr , d@sekls weodzwlis: mMw daesmdlsj dzv d3d
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K8 Yy <0 K8 > 2 & * R &
& F F & & £ »© L E
\2 g \2 ™ N X <
9 Q>Q’ 0+ > N N & Q)Q/ 2 \x\(;
KN Q‘O & N + QQ’ Q) & Q
50 & NN < 0 A > 3 L
& N £ & = &
Q\O@ <2;bo 'bd\o o & ?;bo o
%Q,bﬁa *\Qqs‘ %Q &,b")

M ES§ s@Gyj Msots SMEDO)Q wkORHBCE" & o' Hj
43¢ ] BOGCdzd sddzdteké N R dL sdv 50O

s tctsd3j orh jEzC OL Odzgdz" n sfdetse dzr n 9 dH I
oretste¢j, © nBBHJ] tOBBIsSr BM" d&zs B Mdzj HisS9 OC
flsdy o34 dad 4 ftcj HMIsOo dzj dzdz" - o d (A.seypeatd)s O!
h  dzts = o B.fdsutg , ( oA panelopk(, M ter R amsdf ' (G ¢
(Tad.tadorng. v € OL Odzdz" §j odH' fldy OS] lsdast
HOdgdz" @3 dzdIsj e Olskzter d@selkzls wodwis! Mw fslsj
RMMdzj Hso OdaaHEDOdAflAs §y d B dOtlzy jdedj [
Omf j Sssd3 9 dqLEzyjdedd ftodosHdsse s toj L J ok

Il My odHtseats] twOLEtssBEOLd] HdSd- fIsdy
Bdtsdzsedyi M d2 dEOGBIGdOE. L @O26] Btcdlssted d
dtcjHdzj G5 sOMfdqw, fJtojHMIsOodzj dzgs o IsOB dzd 1

2231 OL dessBtcOL dj d fHtoj HMIsOo dzj dedetsfls! o ¢
o BHES &ZzOo O h drn fIsdy LOf OHdesEets f 5B §

] IStH) odkmbdscdyj oo drdds sdd d
LOf OHdzs s tfs Bjdzg joos' M 6 COMY v s s eB3@ B gztizy |
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sOBdZzdyad uvDEMtsdtsdzd yj Ms Ow f toed dzOH dzj y dets s !
sBMdzj Hs9 Odzdes? o' BBtcSCd HdSdrn fIsdy
stdzdud Mise s
[Istew H dd d&3j 2 Mise l dH ( dzOIs| 2017 | 2018 | 2019
- - - | o fi
| 2018 | 2019 | 2020
Lm! eckdi| 1 i 1
Anser fabalis
LEMm! Mmjt ]
Anser anser 3 1 4
steOMdets ¢ 5 dzts g
Aythya ferina o1 70 17 138
steOMmdats dats M’ . 1 7 8
Netta rufina
stewCo0O BT {
Anas platyrhynchos 90 60 46 196
fsBmC O yl | 5 ] 5
Aythya marila
. 1 i60des O
{Ar%sfgr#o:smism oL visddz | Tadorna tadorna 4 2 4 10
Anatidae godwrL !
(55,39%) Anas penelope 12 6 - 28
#4JtOw Els
Anas strepera 33 15 22 70
MR dzZOIs OW A
Aythya fuligula | 11 3 29
ydtgd d misz g
Anas crecca 121 5 32 158
Yy M ¢
Anas quergquedula 31 37 34 102
Zdztsh o sl
Anas acuta 11 6 8 25
Z S & dzs
Anas clypeata 7 8 11 26
; MmO
f 'ZthuC;oarmdzé BB & 1 Ofisizh € 54 Fulica atra 3 254 | 259 586
Rallidae s O’ N dzd y
(40,93%) Gallinula chloropus ) 2 ) 2
] 56 0dzC 558 Y I sdz how  ft ] 1 1
Podicipediformes 1 scO0dz so Podiceps cristatus
(0,14%) Podicipedidae f OdzPB e OdzS i i 1 1
Tachybaptusuficollis
Ztotsts .
SGaﬁ?formeE';t(‘;oL AOL Odese ™| [B' ¢ daso | dadz! 1 - - 1
(0.07%) Phasianidae Phasianus colchicus
1 é’e?zgaﬁifg)rrcriwzetss'SB | O¢ dzOdzts o ) 8dz h 52 B 2 4 - 6
(0.42%) Phalacrocoracidae Phalacrocorax carbo
YyYO2¢C 9T § YO2C0 L J i i o5 o5
Laridae Larus ridibundus
j ¢ Ofm
t 34 OdzeS 5158 t6 G A4 s n 9 - 1 1
Charadriiformes . Gallinago gallinago 0
(2,64%) 1 jJjeomeser AadWd 1 i i 1
' Scolopacidae Tringa glareola
I sdzr hs2 9] > i i >
Limosa limosa
#j OV Yot
¢Ccifc:|)jnilﬁ‘§rrt1se2 &0 AKOf dzj o " | Ardea cinerea 1 ) 1 2
0.28% Ardeidae Il sdzt h Ow 9 . . 4 4
(0,28%) Botaurus stellaris
7 tlstcWHTt 8fj o3 2 Mls 26 o dHTts9 467 484 487 1438
4 434

d
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sls 1438 e j?2 HJSdr flkdy B" d2 dMmMmdzj
By ssHdSd WOAH dz0 dzOdzduydd o dzjds adtelzmO

vOcdd3 BBEKOL B, s disicdadgms dls o i3d mandiz
1438sB tc OL Yytso B ' dz®3 difLtsddivUsj@izts ¢ J d30 6 6 dz¢ Is d dzd
I Bsdzr hddemlsets dLBdzvIstse (nNn=36) BN dzts 9" H |
(Anseriformey M Jj d3J 2 Mis o Anatidads d dz'ljted( { ssd3 GMhdztso
JdLdzvIstse BF dzt o7 Hj dzj des ls -IsCtdgwWiEColzr dz$ ©B 0
mofifls 2 dz€ O.

z j Mis dLsdzw Istse B' dzts  oFuliea] drp)dzts fn) jtsdsj 2
f OMmilskzh ¢ Rabidag d 1 duLtsdzwls Brdz or Hj dzj dz
(Phasianus colchicjd j d3j 2 Mils 9 © Pha@an@ails © ¢ Gg&).

v OB dzdig@daf ui Msets d (&dehh®s dff dedatb ML (Isdy

1 dH stdzduj fissddud My ssdzduyd| sdzduj| ¥ esyjdzls dU
SBiOL dL tsdzv Is AlV APMV Gjd&. Ocjdzsts
stW C o O 196 10 6 4 5,10%
sB " ¢ datso | (2,47-9,18%)
Yy d o5 € 158 13 8 4 8,23%
e dflskz (4,4513,68%)
Yy d o5 € 102 8 3 3 7,84%
Istcj MS kg (3,4514,87%)
s tc O dats dz 8 1 - 1 12,50%
dz tes§ (0,3252,65%)
LSO fj 70 1 1 - 1,43%
(0,047,70%)
steOMmdzs e & 138 1 1 - 0,72%
dz 6§ (0,02-3,97%)
zddsho s 25 1 - 1 4,00%
(0,10-20,35%)
Mtsh zO s ¢ 29 1 - 1 3,45%
YJj tedzj Is (0,0917,76%)
[ MER O 586 6 2 - 1,02%
(0,382,22%)
AOL Odz 1 1 - 1 .
sB' C dgtso § 100%
RBG s 1313 43 21 15

lteddsd yOdedd : 1R BftejH]jdvddn -l Jeftddds" d oKd IstH
*dgj wWodWjkMmw HBMmste jtedy 8 fesyj dEstsd tcOf

dtcjHd odHBe, Bl CBlstster =» B" dzd 9" H ] dzj
L Csdzsedyd MG d BaswmsGdr df agHndktstsse dIs Odzd W 3
o BHBASZSISdZ" § IS dBys dzts Issdz” ad3s Hifdists] y O d3, s € 51
B'" dzd 9" HJ dzj dz G j &3O cdglsirs,Is d tzlf tzls ™ § pv Oe
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Md d3d 2 Miseo Anatelggdz J[ I dIsdy HOdzdzs?2 Gz fr B
Yylsts mMtsmlsOoddzs 84 % tsls efmj- o©r HJ dzj dedg” =
B dzd 9" HJ dzj dz' tsls ftcj HiNlsOo dIsj djllidae) fy jda
A OL OdztPbasignidag) yYlsts MtsMlsQoaddzs 14% d 2% Mt

RL ofMmjnm 9" HJjdzjdzdzr = dJLGdzVIsse 4 9Agianms
|l nfl uenza Virus, Al V), 35% f OtcOdBBd ¢ Mtso
GJ BOGEd&ztE Isddzd telzs M d - Oc¢jdzlsse j dshrn ff B!
dHj dzZsdW dydtese Ols+ dzj bkHOdsfOB ddiyilz @' IsOL

It twjLizd IsOsOd3 MEelsdf dqtetse Oded W 21
fMdzj HEze h dds Mg (8)JHLWIAE2), H3N8 (9), H4ANG (2), H7N3 (2), H8N4
(1), H1ION5(1), HI1I@&NGdk(1)"sQ@idkedjs3 %" H
Il mMd o' Hjdzjdzgdzr | dJLEBdzVIST odtelkzmMO HIsdy’ jc
HdzZ" HBdRROhdzj 2 flsdyr 6t tojLizd sOOd3 Isj Ml

sO0Cddz BBEOL 53, fs twjLizdz IsOOd3 s dz
sjtctcdlststcdd  cOfBOgesetsutcj Hdzjcts 1 tcdOONY &
9" HJ dzj dzd 4 oduuzimfpsmMis@®add® BH, 46% s ts
dmmdzj Hse Odzdz" = BMtsB § 2.

10dBtsdz M jJ Gisdpdy fiddso € slsster » B" Y o
ftod dzOH dzj ¥ Odzd o pfflstzdzsqd tedc& MO H o dzts [ |
sBr Cdatso j dadets?2 BT dzts AIVH | o dsralj @rfCAzLdsS dDABES o
sls & MErdAY ddfsdzsleE@sdiz dqLtsdwiskz BT dzts o
dz2" cCO0 d klk¢d Mmjts?.

1 ©0de tsdz! h j § Cdzd yj Mlse ts fIsdy, tsls CE
Gl BOGGcdz6 Isddzdtelze M d A 06 j dzlsts o ) fJjtcotsdg |
mModMmskdtse d MmlsOeaddhkzs 9 tmtsej 2. [Is
4L sdzv s ©. v OC Y4 fts BHEkskkz dJqLsdkzvilskz BT
CtcOMmdets e sdztso ' 2-Is tdz] fpIsIE dats Y, e E@ad® &, s i2'lsE d@ts 4 j
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s 0B izdiyQ LT kOB Jetso Odzd¥ & j KOG G dzs kg telzs h 7
2020¢ @

~ fJ] [BI jSk o' H|ldukm/ u 1 Od d3j dzso Odzd j h Y
1. CtewCo 0O H7N3 A/mallard/Dagestan/1050/2018
2. CtewCo O H7N3 A/mallard/Dagestan/1051/2018
3. CtewCo 0O H1N1 A/mallard/Dagestan/1092/2018
4. CtewCo O HIN1 A/mallard/Dagestan/1093/2018
5. W oL Odz APMV 1. H.

6. ydteigf€ d mis iz H12N5 Alteal/Dagestan/1017/2018

7. PIsC O MmJ H4N6 Algadwall/Dagestan/156/2017
8. ydteigf€ d mis iz APMV6 APMV6/teal/Dagestan/62/2017
9. ydtetsGc | < 2 APMV4 APMV4/teal/Dagestan/143/2017
10. ydteig€ d mis iz H3N8 Alteal/Dagestan/44/2018

11. ydteig€ d mis iz APMV 1. H.

12. ydcigd d mis iz H3N8 Alteal/Dagestan/114/2017

13. ydteig€ d mis iz APMV6 APMVé6/teal/Dagestan/130/2017
14. ydteig€ d mis z APMV 1. H.

15. ydteig€ d mis iz H3N8 Alteal/Dagestan/59/2017

16. | C tc OMdzts G 5 dzts H3N8 A/pochard/Dagestan/92/2017
17. ydteig€ d mis iz H3N8 Alteal/Dagestan/670/2017

18. ydtefig§€ d mis iz H3N8 Alteal/Dagestan/141/2017

19. | CtcOMmdzs dzs APMV 1. H.

20. ydteig€ d mis iz 1. H. 1. H.

21. ydJdteig€ d mis iz H3N8 Alteal/Dagestan/82/2017

22. Ctew Co O APMV4 APMV4/mallard/Dagestan/92d/2018
23. h f dzs ;9 51 APMV 1. H.

24. Ctew Co O H10N5 A/mallard/Dagestan/004/2018
25. dzr mMkr O 1. H. 1. H.

26 yd s j mC &2 APMV 1. H.

27 ydtetsitc j mMC Iz H3N8 Alteal/Dagestan/120/2017

28 ydJdtetslicj mS Iz H3N8 Alteal/Dagestan/23/2018

29 ydtetsitc j mMC Iz H8N4 Alteal/Dagestan/57/2018

30 Ctcw Co O APMV4 APMV4/ mal |l ard/ Dag
31. ydeisGcj mS &2 APMV 1 - H.

32. dzr mMkr O 1. H. 1. H.

33. yJ tedzj Is! = APMV6 APMV6/ Tufted duck/Dagestan/194/201
34. dzr mkzns O 1. H. 1 . H.

35. CtewCo 0O APMV4 APMV4/mallard/Dagestan/59/2018
36. CtcwCo O APMV 1. H.

37. Cicw Co O AlV 1. H.

38. yd s j mC &2 1. H. 1 - H.

39. ydqtetsGc ] M Iz 1. H. 1 - H.

40. azr mkza O AlV 1. H.

41. dzr mkzns O 1. H. 1 . H.

42. azr mkza O AlV 1. H.

43. ydteig€ d mis iz H4NG6 Alteal/Dagestan/34/2017

l tod 3] YO dadde): RH Guzsm' bkdfdse O / My dese Ols!
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v OB iy e mMsdsecdyujMSdj ROwLOClkjtdmisdSd € tddj

. _ MDCK {s¢
L Od &) detse Odedd | wBIG | 05rciDso/mML | log1oEIDSO/ML | VP!
A/mallard/Dagestan/1050/201 H7N3 5. 4 ISI d 8.3 ISI 0
A/mallard/Dagestan/1051/201{ H7N3 5.6 N O 8.3 N 0
A/mallard/Dagestan/1092/201{ HI1N1 5.0 N O 7.9 N 0
A/mallard/Dagestan/1093/201{ H1N1 5.4 N O 8.0 N 0
Alteal/Dagestan/1017/2018 H12N5 5.0 N (@ 7.9 N 0
Algadwall/Dagestan/156/2017 H4N6 5.1 N g 7.9 N 0
Alteal/Dagestan/44/2018 H3N8 5.5 N g 7.9 N 0
Alteal/Dagestan/114/2017 H3N8 5.3 N g 7.9 N 0
Alteal/Dagestan/59/2017 H3N8 6.8 N O 8 N 0] o
Alpochard/Dagestan/92/2017 H3N8 6.0 N g 7.9 N 0
Alteal/Dagestan/670/2017 H3N8 5.2 N g 7.9 N 0
Alteal/Dagestan/141/2017 | H3N8 5.0 N g 7.7 N| o
Alteal/Dagestan/82/2017 H3N8 7.4 N g 8.2 N 0
A/mallard/Dagestan/004/2018 H10N5 5.0 N g 7.9 N 0
Alteal/Dagestan/120/2017 H3N8 5.6 N ¢ 7.7 N 0
Alteal/Dagestan/23/2018 H3N8 5.0 N g 8.1 N 0
Alteal/Dagestan/57/2018 H8N4 5.0 N g 7.6 N| ¢
Alteal/Dagestan/34/2017 H4AN6 5.0 N g 7.9 N 0

Il s obbBstesds ML tsdz dzOdBtSdzr N jj € ts5dzd wd M
gL sdzw Is T Gl BOGed&zE sddzdtelze h drn  Oc jlsddsEps [ tfiat
MoMlsOoadddkzs 5 tsMtsBj2. [Is StewCor Bl C dztso |
ModMszdzt © 2 dJdLSVWIsOSBOR Y B tzts &HHEzSdgREC
odJHtse: dz@ MkA O, CttOMmdetsdetsyr 2 dzf esC, N d dzt

Il Istejls! jd3 MJLBsdzy dOdeBdz hjji Ctsdzdyd fr
gL sdzw Is T CJBOGcdzs sddzdtclpy Ok ©Odw zlsted Mg &
S5emMtsBj 2. [ CtowCor BrM Cdztso j dzdets2 -p ' digts [z ¢
d Y€ jomS zdzC 0 s 2 dqLtsdzwIlsO d tsHddz dL td
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224 JdueEmssdatsecdyd MSdy rOttOCIlsjtedMmisd S d

[ dzw s B tc O dzdzts 2 Ctodzdz Cdpdd WAOOGHBEHyg j A
fteso JH] O ByJjdzfO whmisse ' A Mo s2 Mise )
Ckteddzr = 1 BBtedtsdzOr HAzW HO dzj2h Jjcet dMmy
odolkzmmtsH j toy O j 2 mkmy j dL dd H dzw 9T H j dz
Bsdzj ¢ Bz edasc d P~ to

[ dzw Ckzdzr Isdoe dtetse Odzed W dmf sdz’ L s9 Odzd fiy-
tcOL o do O h dj mw Cktedde | 1 d3B tod tsdz" . R dzls
sftcj HJ dzw dzipw o Mistsls o WRAHSEVOAH, 2G18)1f tg 3 IdzwiL” tdsc
ftcj HMs BOdgjlsgPB dzd yJ 4.

l tjLizd IsOlsPd ¥ dzBls diadsd ftisd OL Odets, Ylsts
odtkzmMO ctwdfifO Ckdz Isdedtese OdzOM! o ftodf
[MdHO] &3t Btsdzj j 1L WWjSlkdodets Clkdz Isdoe (dte
Cktcdder = { 3BcdBdzseo, HBMIsdec OV &GOS M BOz C

1 OlstsG j dgdes sy Hdzw Skt dzO d@EsH jdzd | VPI
(WOAH, 2018).

sO0Cdd3 tBKOLEBA, © tjLizd O] +CMfJjted
ofmMj hlsORB BAEZOHOs s odkzmMtsdzsedyj MS d &3
dzdL S s Olstse jdeder = oadtekzmtse ctedff O fHilsdy (L

225 [ tdzj S BdsedsE Ui MSd?2 d Wddscjdibduj
o dzlz Iste j dzdzd B B j 2§ s

[7 BftjHjdddd §shdjHse O] d dsilsd {
ctedf § © Gus@Hy f gdzd ctso Odzd o B Y HEZEZOWGESH dz
(Y teddzs®)j.dedgL ofMmjo of Hjdzjdeder & odiekfse
delz € dzj sIsd H dz" j fsmdzj Hs9 Olsj dz' detsisd <~ scsh
fsCter sdw, Ykt (sLotsdkdds dhfsd Lsse Ol
ftoctse j HJ dz H dzw 1Isdn f sdzdzts 6 j dzdzdz" A Iz
Mj edzj degs Jtetso Odzdzts ls d G j detstBg®i | CtHdlzts o dzlg ) ¢
Wddzse jdaj sduj mS dJ f Olsls j tedz f tots O©dzO dzd L
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OCIszOdz! dz@ dzd Hdzv IsOCBsets OdZOZdJL © WwWodzw ¥ s
dzi dcetwOsls wsdd o SOYjMsbyg d o jotctdy detsfl
CBdeinj tto Olsdo de” i3d ¢ McHAeddeAdzd 4 5 Mo tj dgei3] d
BOL"' Hdzv o ffot®te alZd HBPASTT® dzO dzd L d mmdej HHS® dAk
cOBtlsPBBss. | kOsddyj 5 ftojHMs0s dzj dz

GjHCdE Mkekdfts, ©OMMHKEOLRAG® isdydis o fomEtyt
LsdR hlsOB®Bse HEY BBdjj HjOd dsct

fso jtonh desfylsde &© czdCtftotslsj &BBT ftoj HiMisOs C

22510 dzs€ j dzj s UjMS g2 OdOdzdL fj & dgj
I Mj dmMmdzjHtse Odzdz’ j N lsOdBdsr G5 Mj ¢ dsj dzl
Cjdej sdujmMSBs?2 ddddd odekmses cttdffoO (s

Wddsejdj sduiMSdn ctkdd, st b @Gasts @
qimdzj Hseo Odzdz' ° M kOBKBse (tedfMmizdasS 17) .
sfdtsodsr j WddsejdailsdyjmSd ctkefqfr, o
Brls! orHjdjd' §t Hoj fsHCkydr .

4J Gd3j dzlsr t 12 h s Odzdzts @ Al po

Alteal/Dagestan/A 0/ 201 7 d A/l gadwal | / Dagestan/
GJdzl sdyd Mz ctezff 2 ftshdz Htse Olsj dz' daets s

hlsOdizBEs 9 9" Hj dzj dedz’ = 9 oL dd d OWtsd
Al pochard/ Dagestan/ 92/ 2017 d A/ teafLD
v j o] todats? d 1 tsfmlstyodzs?2 dbLdd, © tl1l2 n

tcsHMise j dzf dz tSHdsd d3j dzdlzs sz Mmj g d3j dzlslz  "-IsO
Il smlssydets?2 oW ted S d.

tl12 6MsOd d'a 11 MmMattyd Mt "IsOBBOC
sjwiedsstedd [(owOLdd, 290 5lg@sP ] ¢a ddjsdhjsdadg d
dWtedC . Il yomlsdzsmis d, hisOdsds A/ teal / Dag
"sOBBOBd dL wdedtd, JLtkzLrdd, [ de0dO d
hlsOdzdzsse (10 NIsOdBBse) Mratyd BjYHEZ MtsB 53
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fs dHjddsdudesimisd dzkz§ dzj slsdH dz
o JtozfMOds H7 N1 2 NELON5 dfj 3y H z dzOte 5 H dats 2

m
]

fsdzj HEso O

BOL '™ -OHipddfr L0 5 toj L Zdz |

d J ¢ d3J & A/mallard/Dagestan/1050/2018 | A/mallard/Dagestan/1051/2018 (H7N3) A/mallard/Dagestan/004/2018 (H10N5) | A/teal/Dagestan/1017/2018
G J dzts d3Q (H7N3) (H12N5)
1 2 3 4 5

PB2 Alteal/Chany/324/2017 (H12N5) | A/teal/Chany/324/2017 (H12N5) A/mallard/Chany_Lake/18/2018 (HLIN3) | A/teal/Dagestan/23d/2018 (H3N8)
Al/Anas_platyrhynchos/Belgium/7q A/Anas_platyrhynchos/Belgium/7828/201¢ A/Shoveler/Chany_Lake/68/2019 (H12N5| A/teal/Chany/324/2017(H12N5)
828/2018 (H12N5) (H12N5) A/Eurasianteal/Egypt/P29/2017 (H6N2) | ¢/Common_Teal/Omsk_Region/5
A/Anas_platyrhynchos/Belgium/{ A/Anas_platyrhynchos/Belgium/7976/201¢§ /2019 (H3N8)

976/2018 (H4N2) (H4N2)

PB1 A/Mallard/South_Korea/KNU202| A/Mallard/South_Korea/KNU20217/2021 | A/mallard/Novosibirsk_region/957k/2018 | A/ICommon_Teal/Dagestan/34d/2(
1-17/2021 (H3N8) (H3N8) (H3N8) A/duck/Egypt/N13735A/2017 19 (H4N®6)
A/wild_bird/Hunan/01.18 DTHB | A/wild_bird/Hunan/01.18 DTHBDF33/201| (H5N8) A/chicken/lran/17RS65@8/2016 | A/duck/Hungary/1565 20VIR749
DF33/2019 (H9N2) 9 (HON2) (H5N8) 2/2020 (H5NS8)
A/duck/Hunan/S40302018 A/duck/Hunan/S40304/2018 (H6N1) A/chicken/Poland/004/2020
(H6N1) (H5NS8)

PA A/sandpiper/Tomsk/112/2019 Alsandpiper/Tomsk/112/2019 (H14N7) Alteal/Chany/324/2017 (H12N5) A/duck/Bangladesh/38827/20
(H14N7) Al/duck/Assam/DUOR1512100004/2015 | A/pintail/Novosibirsk_region/518k/2018 | (H11N3)
A/duck/Assam/DUOR15121000( (H3N8) (H3N8) A/duck/Bangladesh/38285/2019 | A/duck/Bangladesh/38803/2019
4/2015 (H3N8) Algreen_sandpiper/Kurgan/1050/2018 (H11N3) (H11IN3)
A/green_sandpiper/Kurgan/1050| (H3N8) Alwild_bird/Hunan/1.18 YYDTH
018 (H3N8) BD114/2019 (H9N2)

HA A/mallard_duck/Georgia/10/201€¢ A/common_teal/Shanghai/CM1216/2017 | A/mallard/Egypt/EMG4/2012 (H10N7) Alteal/Chany/324/2017 (H12N5)
(H7N7) (H7N7) A/common_teal/Novosibirsk_region/3531k A/shoveler/Ubinskoe_ Lai43/201
A/common_teal/Shanghai/CM12| A/mallard/Tottori/31C/2019 (H7N7) 2020 (H10N®6) 7 (H12N5)

6/2017 (H7N7) A/mallard_duck/Georgia/10/2016 (H7N7) | A/Northern_pintail/Egypt/EMEL/2012 Alcommon_teal/Poland/P079w24 |
A/mallard/Tottori/31C/2019 (H1ON7) mixed_H12N5/2018 (H12N5)
(H7N7)

NP A/mallard/Omsk_Region/63/2019 A/mallard/Omsk_Region/63/2019 (H3N8) | A/duck/Mongolia/WKU-42/2022 (H3N8) | Alteal/Dagestan/23d/2018 (H3N8)

(H3N8) Aleuraisan_coot/Bvosibirsk_region/3493k/ A/duck/Mongolia/WKU-38/2022 (H3N8) | A/duck/Bangladesh/18D725/2016

Aleuraisan_coot/Novosibirsk_recg
on/3493k/2020 (H3N8)
Alteal/Egypt/MBD-4870P/2016

(H7N3)

2020 (H3N8) A/teal/Egypt/MBD-
4870P/2016 (H7N3)

Alduck/Bangladesh/36395/2018 (HANG)

(HANSG)
Alduck/Bangladesh/18D723/2016
(H4N®G)
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ltecsHBBdzy Jd2zdd IsOBA&ZJY" 5
1 2 3 4 5

NA Alteal/Egypt/MB-D-4870P/2016 | Alteal/Egypt/MBD-4870P/2016 (H7N3) | A/mallard/Novosibirsk_region/962k/2018 | A/teal/Chany/324/2017 (H12N5)
(H7N3) Alteal/Egypt/MBD- Alteal/Egypt/MB-D-698C/2016 (H7N3) (H12N5) A/shoveler/Ubinskoe Lake/43/201
698C/2016 (H7N3) A/northern_shoveler/Egypt/MB- A/duck/Cambodia/C70W14M/2018 (H7N5 7 (H12N5)
A/northern_shoveler/Egypt/MB | 695C/2016 (H7N3) Alteal/Chany/324/2017 (H12N5) A/Anas_platyrhynchos/Bglum/78
D-695C/2016 (H7N3) 28/2018 (H12N5)

MP Alostrich/South_Africa/18090431 A/ostrich/South_Africa/18090431/2018 A/Duck/Mongolia/2021IMG05/2021 A/duck/Mongolia/876/2019
2018 (H11N1) (H11N1) A/Duck/Mongolia/2021 (H3N6) (H3N8)
A/Duck/Mongolia/2021 MG05/2021 (H3N6) A/green_sandpiper/Kurgan/1050/2018 A/duck/Mongolia/961/2019
MGO05/2021 (H3N6) Alostrich/South_Afica/010721/2019 (H3N8) (H3NS8)
Alostrich/South_Africa/0107 (H11N1) A/green_sandpiper/Kurgan/1046/2018 A/pintail/Novosibirsk_region/519k/
21/2019 (H11N1) (H3N8) 2018 (H3N8)

NS A/Mallard/South_Korea/KNU202| A/Mallard/South_Korea/KNU20217/2021 | A/duck/Bangladesh/36395/2018 (H4N6) | A/mallard/Netherlands/19001282

1-17/2021 (H3N8)
A/Tufted_Duck/Novosibirsk_regi
on/989k/2018 (H3N8)
A/gadwall/Novosibirsk_region/34

07k/2020 (HANG)

(H3N8)
A/Tufted_Duck/Novosibirsk_region/989k/2
018 (H3N8)
A/gadwall/Novaibirsk_region/3407k/2020

(HANG)

A/duck/Bangladesh/18D1571/2021 (H6N1
Alduck/Bangladesh/17D1586/2021 (H6N1]

001/2019 (H5N1)
A/duck/Netherlands/18018989
011015/2018 (H5N3)
A/swan/Netherlansl/18019125
002/2018 (H5N3)
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53 | ® A/mallard/Dagestan/1050/2018 A / H7TN3 EPI ISL 331289
% A/mallard/Dagestan/1051/2018 A / H7TN3 EPI ISL 331290
¥ Alteal/Dagestan/59/2017 A / H3N8 EPI ISL 331281
AJgadwall/Chany/893/2018 A | H3N8
@ Alteal/Dagestan/141/2017 A / H3N8 EPI ISL 331284
100 |0 A/mallard/Dagestan/1092/2018 A / H1N1 EPI ISL 331272
4 A/mallard/Dagestan/1093/2018 A / H1IN1 EPI ISL 331273

@ Afteal/Dagestan/1017/2018 A / H12N5 EPI ISL 331307
— Alteal/Chany/324/2017 A / H12N5

98

Alduck/Bangladesh/36391/2018 A / H4NG
[ N A/Eurasian-teal/Egypt/P2-29/2017 A | HBN2
ag 4 A/mallard/Dagestan/004/2018 H10N5 PB2
4 Alteal/Dagestan/57d/2018 H8N4 PB2
L & Afteal/Dagestan/670/2017 A / H3N8 EPI ISL 331285

B7

Alenvironment/Kamchatka/18/2016 A / H5NS
- A/mute swan/Croatia/42/2017 A / H5NS
o L_ A/Go/NL-Utrecht/17006881-001/2017 A / HENS
Alwigeon/ltaly/16VIRS616-3/2016 A / H5NS
— A/Mute swan/Hungary/5879/2017 A [ H5N5
- A/M Swan/NL-Groningen/16015826-001/2016 A / HSNS
Alcormorant/Germany-SH/R896/2017 A [ H5N5
L Algreylag goose/Germany-NIAR11353-L02142/2016 A / H5N5
Algrey heron/Germany-SN/R572/2017 A / H5NS
A/mute swan/Croatia/102/2016 A / HSN5S
— A/bamacle goose/Netherlands/2/2014 A / H3NG
T , A/common teal/Netherlands/1/2015 A / H11N1
aIEA.’MaIIard!Nethedandsf37!2015 A/ H3N8
A/mallard duck/Netherlands/11/2015 A

Too A/mallard duck/Netherlands/2/2011 A / H1ON7
—{— A/mallard duck/Netherlands/47/2010 A / H1ON7

A/mallard duck/Netherlands/50/2010 A / H10N7
Afquail/Lebanon/273/2010 A / HIN2
Al/black-headed gull/Republic of Georgia/1/2010 A / H11N1
Aflcommon coot/Republic of Georgia/1/2010 A / HBN2
¥ Alteal/Dagestan/82/2017 A / H3N8 EPI ISL 331282
Alshoveler/Chany/82K/2014 A / H3N8 2'1
Alcommon goldeneye/Mongolia/1216/2010 A / H1N1
Alcommon goldeneye/Mongolia/1238/2010 A / H1N1
Altufted duck/Mongolia/1408/2010 A / H1N1

77 Alchicken/Egypt/Buheira-12/2017 A | HSN8

4L—EAfduck!EgyptiBuheira—21i2017 A/ H5N8

Af/duck/Egypt/S519/2017 A / H5N8

@ A/gadwall/Dagestan/156/2017 A / H4N6G EPI ISL 331287
A/duck/Bangladesh/33137/2017 A / H3N2

100 A/Ch/NL-Abbega/X16015736/2016 A / H5N8
100 —E

0.01

A/Ruddy Shelduck/AN/2-14-12/2016 A / HSN8 1 .2
A/duck/Bangladesh/26918/2015 A / H3NG
a8 A/duck/Bangladesh/26974/2015 A / H3NG
Alduck/Bangladesh/26920/2015 A / H3N6
A/duck/Bangladesh/26948/2015 A / H3N6
@ A/pochard/Dagestan/92/2017 A / H3N8 EPI ISL 331279

4 Alteal/Dagestan/120/2017 A / H3N8 EPI ISL 331283
Algadwall/Chany/97/2016 A / HENS

Alduck/Mongolia/769/2015 A / HANG
Alduck/Sichuan/04.08 CDLQO43-P/2015(Mixed) A / HAN3
Alduck/Sichuan/04.08 CDLQ 020-P/2015(H4N3) A / H4N3
Alduck/Sichuan/04.08 CDLQ20-P/2015 A / H4N3 1 .1
Afduck/Sichuan/04.08 CDLQ021-P/2015(H4N3) A / H4N3
82|| A/duck/Sichuan/04.08 CDLQ033-0/2015(H4N6) A / HANG
AJduck/Sichuan/04.08 CDLQO38-P/2015(HAN3) A [ HAN3
Alduck/Sichuan/04.08 CDLQO33-P/2015(Mixed) A / H4N3
Alduck/Sichuan/04.08 CDLQ21-P/2015 A / HAN3

AJChicken/Netherlands/17014215-026-030/2017 A / H5SN2 2'2

{ dMizdesA d &zBG6J dzaj Isdyd M< 2

fisdy,

n~n 9 nafsH]
dtcjHdzj ets s QMALPY 63017

OzOdZdL Mmjcdij dlsO ¢ j dat
dL sdzd tets o Odzdz' A dfmdzj Hse Odzd W

dz
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Wddzse j dzj Isd ujfims 2B s @dgdzs@dgdk L swdBdted (L
djojitstistsydaets?2 oWtedSCd (41 0O0dzecdzOuHjh d [ cdt
(Mstco OlIsdw, RISOdzdw, | jdcectedw, 1 dHJ tcdzOdzH
Wddzse jdaj sdyd M2 toHceotelzy fj duls fifiz IsfigfldseCs.

225 . 2 AdddsejdzjIsdyui mMSd2 0O0dzOdzdL Mmd

1s Mjedgj delskz t 11 eofmy dMmMmdzj Hise Odadz" §
GJdad sduyud MEts?2 dzddedd odwbkzmtse ctedf § © (ISt
sfdztso dzr n W d dzts @ jtedzf 14t RIS d ~¢ SIs s ter R3S yisdE
fsHtc@®d 8] dzO  tsH G tolz f[tflsH j(dim ddbEvdzteVCd dats8e) j. dzj
MW stedzd tets o QdiOL h s O dzd3ts © A/mallard/Dagestan/004/2018,
Alteal/Dagestan/8201 7 d Al teal / Dagestan/ 1017/
JLtsdzdtetso Odzdz" = o 1 jtojHdzi2 o2 i ddh,y dzis?
dbLdd d -legfphiapdts? o¢WttdSj. 1 yomisdatsmisd,
h Is O dzdzts d3 A/ mall ard/ Dagestan/ 004/ 2018)
1 Odzc d&zOH jh (Meattyd Mt NIisOdzdssds A/ t eal / De
l Iststclz® Wddzse jdzj sdud MS s ls'ctcdz® f B  dRtE
gdjoeodgj dzlsr t11 hilsOdsdsse A/ pochard/ Dages-
mMatsyd M (11 "MisOd@zdBse , 9" HJ dzj dedz" = dzO |
ljdetedwy, | JjtedO0ddw), O IsO¢Yj tHJdtsyds
sB dzOtclz ) j dz ) 42 B dtclfls Odzdsts d mMkzelsd:
A/ mal |l ard/ Dagestan/ 1050/ 2018 d A/ ma
slsH j dz dglz ® Wddztse j dzj sdud m& d?2 C dzOMmlisj to,
BdzdL ¢d tJ11 hlsOdgzsse MmMEelsdf © H6N2, orf H
Alteal/Dagestan/670/201 H3 N8 ) fts Mmjedij delskz t 11 M=
9" HJ dzj dzdz' d3d (2018) dzO stll "k Odeits
A/mallard/Dagestan/1092/2018f A/ mal | ar d/ Dagestan/ 109
hlsOdBdizs 9 tcOdzi 4 (2016) dL s dzditels &5 B z@etzi d
h s Odzdzts o (A/teal/Dagestan/59/2017, Alteal/Dagestan/120/2017,
Al/gadwall/Dagestan/156/201&/teal/Dagestan/57d/201§)ts H s B fzh Is O dzd3ts o
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se | A/Mute swan/Hungary/5879/2017 A / H5N5S
Alswan/Poland/81/2017 A | HSN5
A/mute swan/Croatia/42/2017 A / HSENS
A/gadwall/ltaly/17VIR133-2/2017 A / HEN5S
A/mute swan/Croatia/102/2016 A / H5N5S
85 | b Alwigeon/Italy/16VIR9616-3/2016 A / HEN5S
Alswan/Germany-SN/R10645/2016 A / H5N5S
. Algreylag goose/Germany-NI/AR11353-L02142/2016 A / H5N5S
Algrey heron/Germany-SN/R572/2017 A / HSNS
A/M Swan/NL-Groningen/16015826-001/2016 A / H5N5
Alenvironment/Kamchatka/18/2016 A / HSNS
# Alteal/Dagestan/57d/2018 H8N4 PB1
4 Alteal/Dagestan/120/2017 A / H3N8 EPI ISL 331283
EO Alteal/Dagestan/59/2017 A / H3N8 EPI ISL 331281
¥ Algadwall/Dagestan/156/2017 A / H4N6 EPI ISL 331287
Alnorthern showeler/Egypt/MB-D-695C/2016 A / H7TN3
100 \V

A/northern shoveler/Egypt/MB-D-690C/2016 A / H7TN3
A/northem shoveler/Egypt/MB-D-6860P/2016 A / H7N3
Alteal/Egypt/MB-D-6980P/2016 A / H7N3
Alteal/Egypt/MB-D-621C/2016 A / H7TN9

Alteal/Egypt/MB-D-698C/2016 A / H7N3
A/northem showeler/Egypt/MB-D-6900P/2016 A / H7N3
100 | @ A/mallard/Dagestan/1092/2018 A / H1IN1 EPI ISL 331272
@ A/mallard/Dagestan/1093/2018 A / HIN1 EPI ISL 331273
Alcommeon teal/Chany/889/2018 A / H3N&
100 | A/lcommon teal/Chany/892/2018 A / H3NG

A/common teal/Chany/893/2018 A / H3NG
L @ Al/teal/Dagestan/670/2017 A / H3N8S EPI ISL 331285
100 | @ A/mallard/Dagestan/1050/2018 A / H7N3 EPI ISL 331289

4 A/mallard/Dagestan/1051/2018 A / H7N3 EPI ISL 331290
oo A/duck/Hubei/ZYSYG3/2015 A / HBN2

4& A/duck/Hubei/ZYSYG7/2015 A / HEN2
A/duck/Hubei/ZYSYG8/2015 A / HBN2

A/shoveler/Chany/82K/2014 A / H3N8

4@ A/pochard/Dagestan/92/2017 A / H3N8 EPI ISL 331279

@ Alteal/Dagestan/141/2017 A / H3N8 EPI ISL 331284

A/chicken/Czech Republic/206-17 2/2017(H5N8) A / H5N8

Alchicken/Czech Republic/206-17 2/2017 A / H5N8
A/chicken/Poland/34/2017 A / H5N8

Algreylag goose/Germany-NI/AR1395-L02144/2017 A / H5N8
A/domestic duck/Germany-BB/R681ff/2017 A / H5SN8
As/domestic goose/Poland/33/2016 A / H5N8
Algreylag goose/Germany-NI/AR703-L02138/2017 A / H5N8
A/mallard/Poland/17/2017 A / HSN8
s0 | Alteal/Egypt/1202C/2017 A / H5N8
73 | | Alteal/Egypt/1198C/2017 A / HEN8
A/Duck/Egypt/AR518/2017 A | HSN8
A/duck/Egypt/Buheira-21/2017 A /| H5N8
A/duck/Egypt/SS19/2017 A / H5N8
= Alduck/Egypt/N13736E/2017 A / HEN8
L & A/mallard/Dagestan/004/2018 H10N5 PB1
# AJteal/Dagestan/82/2017 A / H3N8 EPI ISL 331282

a0

100

0.005

A/mallard/Chany/313/2016 A / HIN1

Almallard/Chany/356/2016 A / HIN1

Algadwall/Chany/315/2016 A / HIN1

@ Alteal/Dagestan/1017/2018 A / H12N5 EPI ISL 331307

A/mallard duck/Georgia/10/2016 A / H7N7

—— A/gadwall/Chany/97/2016 A / HEN8

Alduck/Bangladesh/33676/2017 A / H4NG

A/Duck/Mongolia/782/2017 A / H7N3

199 ] A/Duck/Mongolia/751/2017 A / H7N3
A/Duck/Mongolia/786/2017 A / H7N3

99

Alteal/Egypt/MB-D-4870P/2016 A / H7N3 2.4

A/common teal/Chany/891/2018 A / H3NG 2 3

A/Goose/Hungary/65817/2016 A / H5N8 2 1

2.5

2.2

t dmMzdesAd&zB8c j dzgj sduyi MSCd2 OdgOdzdL Mj ¢
JLBdzdtctso Odgdz" = ©® nBHJ] dMMmdzj Htso Odad W

(20172019 ¢ @)

B3 dzls © ¢ j dat
ZzO Isjtted
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odtekMO codffO flsdy dL rotsfr (Jjdssd:"
d M beEd s O3yolsecd.

225. 3 Adqazsejdzj sdyui M&d2 0O0dzOdzdL fj c

I mi dmmdzi Hse Odedz” §| NlsOB 5 M cdgjd
GJdzjIsduyud MEts?2 dddzdd odtkzmtses ctedf O (I
sdtsodzr | WddztsejdzjlIlsdud ME dJd iz, r tg O LEHS]I
f 5H G tck B dz49).

1 sidzj Hs9 Olsj dz! desmisd t ¢ h s O dzdzts o fJt
(A/teal/Dagestan/57d/2018/mallard/Dagestan/1092/2018A/mallard/Dagestan/10
93/ 2018) MAlOdgdssy , t @ F HJ dzj dzgdegr = d2O0 Is§ to
([ sdzesdzd W) , gjodJtedzs?2 o¢Ldd (swdedts! ),
l sMls tsydzts 2 dWtedSCd (redfils), 1 Of OH dzts 2
Zzojydw) . lted {1 Istsd3 hlsOd®Bd3 A/t eal / Dages
Mmn RS hls O BBBZO B dqL gdBdtcd (s

Al mal | ard/ Dagestan/ 1092/ 2018 d Al m
o Otcd Odzls Oz o dtezmMO ctedif O, or Hj dzj dzdzr d3 ¢
1 sdzj His9 Ols j dz' detsisd () hlsO BB 9

Wddztse jdzgj sdyj MSs2 ctekzdffr fYtsHtsBder [ ¢
lijtwjHdzj2 apoggdz2 oL dd. zZbOdd3" XJ Wdd
22§58 Mjcekjdask (¢ Mmosyd f o Otd Odss Okd
CdzOo dzr i3 B OL BB 9 wjojtodes?2 odLdd, 1 sk

225. 4 AdascjdyglsduimSd?2 OdOddL MMy

1 sfmdzj H wEsA)dsjddz! M J ¢ d&3j dzls s o NP ofMmj A C

slsdsmwismMy ¢ jowOLd2MSB2 ojdajldyuj MSt

Wstthdekzs s Hoj Ghdtsody & Wddscjdjldujf

tc O 3¢ On I Isdetcd BysztE ) | RHPW Wddtse dd Isd:

MW sted3d tefstB BdzaPH so Ols j dz' desflsw dsd NP h s Odsd
h s O d3dfts ots,dzq te 5@ Oatadzasih i 6§ Hoal §HisMis s Qde Y daP
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A/Anser fabalis/China/Anhui/L63/2014 A / HEN2
A/Anser fabalis/China/Anhui/L9/2014 A / HEN2
A/Anser fabalis/China/Anhui/L144/2014 A / HEN1
AJwild bird/Korea/SK14/2014 A / HIN1
Al/Anseriformes/Anhui/L25/2014 A / HIN1
A/Anseriformes/Anhui/S3/2014 A / HIN1
Alduck/Kagoshima/46-04/2014 A / HEN3
A/duck/Hokkaido/X9/2016 A / H8N4
A/black-necked crane/Zhaotong/ZT-12/2013 A / H1N2 22
> 100 | @ Alteal/Dagestan/1017/2018 A / H12N5 EPI ISL 331307
Alteal/Dagestan/1017/2018 A / H12N5
100 A/gadwall/Chany/893/2018 A / H3N8
A/duck/Bangladesh/31227/2016 A / HEN2

| @ Alteal/Dagestan/141/2017 A / H3N8 EPI ISL 331284
‘I;';i # A/mallard/Dagestan/004/2018 A / H1ONS
Adteal/Chany/324/2017 A/ H12N5
# Alteal/Dagestan/82/2017 A / H3N8S EPI ISL 331282

98
_|— A/mallard/Republic of Georgia/13/2011 A / HBN2
Al/duck/Bangladesh/24035/2014 A / H10N1

88

Al/duck/Bangladesh/25891/2015 A / HANG
99 | A/duck/Bangladesh/24697/2015 A / H15N9
A/duck/Bangladesh/24704/2015 A / H15N9
Al/black-tailed godwit/Bangladesh/24734/2015 A / H7TNS
@ Algadwall/Dagestan/156/2017 A / H4NG EPI ISL 331287
Alteal/Toguchin/1153/2016 A / HEN1
Alteal/Toguchin/1157/2016 A / HEN1
A/mallard duck/Georgia/10/2016 A / HTN7 2_1
# Alteal/Dagestan/120/2017 A / H3N8 EPI ISL 331283
[I: @ Alpochard/Dagestan/92/2017 A / H3N8 EPI ISL 331279
Alduck/Bangladesh/33676/2017 A / H4N6
Algadwall/Chany/97/2016 A / HGN8

‘ Alteal/Dagestan/59/2017 A / H3N8 EPI ISL 331281
|—— @ A/teal/Dagestan/670/2017 A / H3N8 EPI ISL 331285

100 L_. A/mallard/Dagestan/1050/2018 A / H7N3 EPI ISL 331289

4 A/mallard/Dagestan/1051/2018 A / H7N3 EPI ISL 331290
A/mallard/Netherlands/17/2007 A / H11N8
A/mallard/Sweden/68621/2007 A / H11N9
100 Albewicks swan/Netherlands/2/2007 A / HANG
A/mallard duck/Netherlands/19/2007 A / HEN2

100 & A/mallard/Dagestan/1092/2018 A / HIN1 EPI ISL 331272 1 2

100 | A/mallard/Netherlands/26/2005 A / H11N2
A/mallard duck/Netherlands/43/2006 A / H5N2

ﬂi: A/mallard/Sweden/52405/2006 A

| @ A/mallard/Dagestan/1093/2018 A / HIN1 EPI ISL 331273

A/mallard duck/Netherlands/63/2006 A / H5N2
A/mallard/Sweden/4932/2004 A / HON2
Alteal/Egypt/09888-NAMRU3/2005 A / H4N6 1
Alduck/Mongolia/200/2015 A / H3N8

A/common teal/Chany/893/2018 A / H3NG
a5 | Alcommon teal/Chany/891/2018 A / H3N6

Alcommon teal/Chany/892/2018 A / H3NG

A/common teal/Chany/889/2018 A / H3NG
L @ Ateal/Dagestan/57d/2018 A / H8N4 1 1

s5 | A/duck/Bangladesh/19D770/2017 A / HSN6 -

Algoose/Bangladesh/19D764/2017 A / H5N6
Al/goose/Bangladesh/19D820/2017 A / H5N6
Alchicken/Bangladesh/1896-17-PA/2017 A / H5NG
A/duck/Bangladesh/19D849/2017 A / H5NG
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Adduck/Bangladesh/34186/2017 A/ H3N1

Adduck/Bangladesh/34193/2017 A [ H3N1

Adduck/Bangladesh/34194/2017 A/ H3N1

Adduck/Bangladesh/34192/2017 A [ H3N1

Asduck/Bangladesh/34191/2017 A/ H3N1

as & Almallard/Dagestan/004/2018 H10NS NP

27 4|IENduCkIB angladesh/36391/2018 A / H4ANG
ASduck/Bangladesh/36395/2018 A / HANG

# A/mallard/Dagestan/1050/2018 A / H7TN3 EPI ISL 331289

& Ad/mallard/Dagestan/1051/2018 A / H7N3 EPI ISL 331290

» A Dagestan/156/2017 A 7/ H4NG EPI ISL 331287

72 | AlteallEgypt/MB-D-4870P/2016 A / H7N3

Alteal/lEgy pt/MB-D-621C/2016 A / HTNS

Adpintail/Egy pt/MB-D-384C/2015 A [ H3NG

¥ Alteal/Dagestan/57d/2018 HE8N4 NP

Asgadwall/Chany/893/2018 A / H3NS

@ Alteal/Dagestan/59/2017 A / H3N8 EPI ISL 331281

Alduck/Egypt/N13736E/2017 A f HSNB

Afduck/Egypt/SS19/2017 A/ HSNS

AJ/Eurasian wigeon/Netherlands/1/2018 A / HS5NEB

Asgadwall/Kurgan/2442/2016 A [ HSNES

Adchicken/Rostov-on-Don/1598/2017 A / HENS

Alturkey/Gemmany-NIYRO807/2016 A / HSNES

78 | AT Dk/NL-Zuidoost Beemster/16014148-002/2016 A / H5NB

AT Di/NL-Zuidoost Beemster/16014148-009/2016 A / H5NE

Adtufted duck/Germany/ARS444-L01987/2016 A [ H5NE

AJ/Common term/Hungary/8187/2017 A / HSNE8

AIM Swan/NL-Roggebotsluis/16014462-019/2016 A / HSNS

AST DR/NL-Monnickendam/18013865-006-008/2018 A [ HSMNE

AST De/NL-Rotterdam/16014155-001/2016 A / H5NE

Afmute swan/Kaliningrad/132/2017 A / H5NE8

AST D/NL-VWerkendam/16014153-002/2016 A / H5N8

88
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AST D/NL-Roggebotsluis/16014462-015/2016 A / H5NE
AfSea eagle/NL-Assen/16015398-002/2016 A / H5NE
AST D/NL-VWerkendam/16014159-001/2016 A / H5NS
e Aimallard/Toguchin/1154/2016 A / HEN1
4‘“0{ AdtealfToguchin/1156/2018 A / HEN1
Adteal/Toguchin/1157/2016 A/ HEN1
Alpintail/Chany/198/2016 A / H3NB
Adteal/Chany/135/2016 A / H3NS
il Admallard/Chany/185/2016 A/ H3NS
# Alteal/Dagestan/120/2017 A / H3N8 EPI ISL 331283
@ Ateal/Dagestan/1017/2018 A / H12NS EP| ISL 331307
Admute swan/Croatia/70/2016 A 7/ H5NS
Asmallard duck/Georgia/3/2016 A / HANG
Asmallard duck/Georgial8/2016 A / HANG
a7 | A/mallard duck/Georgia/4/2016 A / HANG
Almallard duck/Georgia/7/2016 A / HANG
Al/mallard duck/Georgia/5/2016 A / HANG
Asmallard duck/Georgia/&/2016 A / HANG
—— A/mallard/Republic of Georgia/13/2011 A / HENZ2
Alavian/Japan/8KI0148/2008 A / HANZ2
Afduck/Hunan/8-19/2009 A / HANZ2
A/migratory duck/Jiang Xi/6568/2004 A / H4NG
Alduck/Hokkaido/9/99 A/ HONZ
@ Afteal/Dagestan/870/2017 A / H3N8 EPI ISL 331285
Alduck/Mongolia/543/2015 A f H4NG
Admallard/Netherlands/10/1999 A/ HINS
Asmallard duck/Netherlands/10/1999 A
Admallard/Netherlands/10-Cam/ 1999 A / H1MN1
Afmallard duck/MNetherlands/8/1999 A/ H1N1
Admallard/Netherlands/10-Nmkt/ 1999 A
Adduck/Jiangxi/17142/2013 A
Alduck/Saga/411005/2012 A [ H11N2
ASshoweler/Chany/82K/2014 A | H3N8
4 Alteal/Dagestan/82/2017 A / H3N8 EPI ISL 331282
Afdomestic duck/Republic of Georgia/1/2010 A / H10N7
Afdomestic duck/Republic of Georgia/2/2010 A / H10NT
Admallard/Korea/H906-3/2017 A f HTN7
Alduck/Vietnam/LBM300/2012 A f H10N2
Adwild birdVWuhan/VWHHN16/2014 A 7 HIN1
Adwild birdVuhan/VWVHHNSS/2014 A/ HINT
Asmallard/Republic of Georgia/3/2010 A / HTN3
Addomestic duck/Siberia/49 feather/2016 A / HENS
Afdomestic duck/Siberia/S0K/2016 A f H5NS
Addomestic duck/Siberia/103/2016 A / H5NS
Asmallard duck/Georgia/1/2014 A / H10N7
A/mallard duck/Netherlands/35/2015 A / HANG
Admallard duck/Netherlands/14/2014 A/ H2ZN9
Asmallard duck/Netherlands/16/2014 A / HZNS
A/Bewick swan/MNetherlands/1/2014 A / H12N1

77
—: Adtdallard/Netherlands/14017570/2014 A / H11NS
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1.3
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1.2

Adpochard/Dagestan/92/2017 A/ H3NE EPI ISL 331279
L @ Afteal/Dagestan/141/2017 A / H3N8 EPI| ISL 331284
%8 Adgrey heron/W778/2017 A / H5N8
Adchicken/Korea/Gimje2/2017 A / HSN8
Alcommon teal/Korea/W555/2017 A / H5N8
Adcommon teal/Korea/\W549/2016 A [ H5NE
ss | Admallard duck/Korea/\WA137/2017 A / HENB
Adchicken/Korea/H903/2017 A/ HSNE
Alcommon teal/Korea/\W547/2016 A / H5N8
Adcommon teal/Korea/\VW548/2016 A [ HSNE
Alcommon teal/Korea/W550/2016 A / H5SN8

t dinzdzsA d &BG J dzf sdud ¢ d2
dLsdzdtetse Odzdz" = ©® =~ BHJ
(20172019

OdzOdzd L

GaQ)

ASP falcon/NL-Vrouwenpolder (Zeeland)/16015510-001/2016 A / HSNS

teo | * A/mallard/Dagestan/1092/2018 A / HIN1 EPI ISL 331272
| @ Asmallard/Dagestan/1093/2018 A / HIN1 EPI ISL 331273
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[ Odz! dzgj ML pd! stsdgsmdzj H 59 OIsf fz¢ dgis iz
h s O dzdz®dnallardDagestaf1092/2018, A/mallardDagestafi1093/2018,
A/pochardDagestar92/2017d A/tealDagestari41/2017Mm - s P tc OL dzd y d
mMkelsdthtca j dzj dedg htetstff J1 j to] H def O Is OC Mg NP
o MiC s O tudscOjdsigtr & IsHHIED] L 5 dzd tc ts 8 WOdiRia{dds tc | |
1 sfdzj Hs9 Olsj dz' dets s Micecd3j dzZsk© NP hIsOd3d3
Hickets?2 WddzsecjdjlsdujmMéts?2 HtoHetekzfqj d
fisdy, 9" Hjdzjdgdzr = 9© 1 jtjHdzj?2 oLdd,- ¢
Il smlssydzs?2 oL dd.

stej st w fsHetkzf §f O siptzjstcRyg @Is p @dzdats fyls
A/ teal / Dagestan/ 670/ 2017 d Mmatyddid
Or HJjdzj dgdzr = L d GldfipSstyddets toj ¢ d sdzj . s tcts d3yj
1 dH jtcdzOdzH ORF BTM dzd o'" Hjdzjdzg@r hIlsOd3d3r o dtok

l s olststots? duyugirc s dzj Istelztf ¢ § 9T HJ (
Al teal/ Dagestan/ 120/ 2017 d A/ teal/ Da
mMetslse jIsMmilse j dzdets, Ctslstster §J 68 Mjcecdid dzlslz |
h s O dzdz0 d3, 9" Hjdzj dzgdzr d3 © wdBdted, mtstco Ol
1 j tedpjH? éLdd d ]l sMmis s ydats 2 otetst j) .
Wddzse jdzj Isdyd MEts?2 ctkffr Wtsttdzddqtokze s s
hlsOBBROBI dL ISy dets?2 L dd,-] tfijlotgyadds?? ¢ tade

225 .5 ANddzsejdzgjIsdyjmMSd?2 OdzOdzdL f
44 cd3j dals” [ {H BMQdRdZ A Mddg Odsdstso ,  dL tsdzd
ftocddzOHdzj YOI € r[o0tOLd2MEts?2 G jdajIsdyj MmC
Wddzsej dzd Isdyd M¢ 52 HJj dzH tots G tc O dZA3 Bs Y «
Wddztse j dzjlsd uj MCtefRmbdas B §f E»Ik)s. ©BOL 2% Is
fsmdzj Hs9 OB j dz2h dgtOgsBO A/ t eal /| Dagest an/ 8
hisOdsdstse, o' Hjdzjdedz" = © wjojtdzs? d 1 sl
ZIsOsds A/ t eal 20D/ ®E 4 G h ¢ BF GHltsH sB P ted O dzls
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Algreen sandpiper/Kurgan/1043/2018 A / H3N8
se | A/green sandpiper/Kurgan/1050/2018 A / H3N8
Al/green sandpiper/Kurgan/1046/2018 A / H3N8
Al/green sandpiper/Kurgan/1048/2018 A / H3N8
& A/mallard/Dagestan/004/2018 H10N5 MP

90 | 9 A/mallard/Dagestan/1092/2018 A / H1IN1 EPI1 ISL 331272
4 A/mallard/Dagestan/1093/2018 A / HIN1 EPI ISL 331273
@ Alpochard/Dagestan/92/2017 A / H3N8 EPI ISL 331279
% A/teal/Dagestan/670/2017 A / H3N8 EPI ISL 331285
98 | A/mallard/Chany/126K/2014 A / HEN3 3 3
| Armallard/Chany/126K-2/2014 A / H8N4 "
Al/duck/Bangladesh/24268/2015 A / H10NG

as | A/mallard/Toguchin/13/2017 A / H4NG6
A/mallard/Toguchin/19/2017 A / HANG
A/northern showeler/Egypt/MB-D-690C/2016 A / H7TN3
Alteal/Egypt/MB-D-698C/2016 A / H7N3
AJ/northern showeler/Egypt/MB-D-6860P/2016 A / H7TN3
AJ/northern showeler/Egypt/MB-D-895C/2016 A / H7N3
AJ/northern showveler/Egypt/MB-D-6900P/2016 A / H7TN3
Alteal/Egypt/MB-D-6980P/2016 A / H7TN3
Al/black-necked crane/Zhaotong/ZT-12/2013 A / HIN2
A/duck/Kagoshima/KU57/2014 A / H11NS

H 9| Afcrane/Kagoshima/KU-T40/2015 A / H11N9
Alduck/Kumamoto/431119/2014 A / HANG
a5 | @ Afteal/Dagestan/120/2017 A / H3N8 EPI ISL 331283
& Alteal/Dagestan/57d/2018 H8N4 MP 3 2 3
o7 | A/mallard duck/Netherlands/59/2015 A / HENS -
A/mallard duck/Netherlands/60/2015 A / HENS
— 99 ‘NduckIMongoliaf173.’2U15 A/ H3N8B

I Alduck/Mongolia/179/2015 A [/ H3N8

AJduck/Bangladesh/24705/2015 A / H7N1
A/duck/Chongqing/S2086/2012 A / H4N8
AJ/European teal/Chany/63/2011 A / H3N8

— A/mallard/Chany/185/2016 A / H3N8
—“‘ Alpintail/Chany/198/2016 A / H3N8
Alteal/Chany/135/2016 A / H3N8

A/mallard duck/Georgia/1/2014 A / H1ON7
Afpintail/Egypt/MB-D-384C/2015 A / H3N6

@ Alteal/Dagestan/59/2017 A / H3N8 EPI ISL 331281
i A/mallard duck/Georgia/10/2016 A / HTN7
A/mallard duck/Georgia/2/2016 A / HTN7

o8 | A/duck/Mongolia/101/2015 A / HANG

| Arduck/Mongolia/127/2015 A / HANG
a7 | A/mallard/Dagestan/1050/2018 A / H7N3 EPI ISL 331289 3.1

| & A/mallard/Dagestan/1051/2018 A / HTN3 EPI ISL 331290
@ Algadwall/Dagestan/156/2017 A / H4NG EPI ISL 331287
# Afteal/Dagestan/1017/2018 A / H12N5 EPI ISL 331307
A/duck/Bangladesh/33676/2017 A / HANG
A/Duck/Mongolia/652/2017 A / H7TN3
Algadwall/Chany/893/2018 A / H3N8
Afduck/Hunan/S11090/2012 A / HANG
A/Duck/Dongting/D76-1/2016 A / HEN7
Alduck/Mongolia/543/2015 A / HANG
Alduck/Yamaguchi/351201/2016 A / HANG

Afduck/Bangladesh/31227/2016 A / HEN2
—Nﬂ‘ndaﬁn duck/Korea/H994-7/2017 A / H7N1
A/mallard/Korea/H906-3/2017 A / H7N7 2

@ Alteal/Dagestan/141/2017 A / H3N8 EPI ISL 331284
—i Almallard/Beijing/6/2016 A / H4NG6
a0
A/mallard/Beijing/10/2016 A / HANG

&1 | A/mallard/Beijing/16/2016 A | H4NG6
Al/mallard/Beijing/25/2016 A /| H4NG6
Afduck/Mongolia/996/2015 A / H3N8

94
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84

@ Ateal/Dagestan/82/2017 A / H3NS EPI ISL 331282
Al/mallard/Tomsk/1381/2018 A / HON2
AJchicken/Guangxi/04.10 NM140-0/2015(H4N3) A / H4N3
Alchicken/Jilin/SD001/2014 A / HON2
Aswild bird"\Wuhan/CDHN173/2015 A / H11N9
[ | A/duck/Mongolia/62/2013 A / H3N1 1
ss | Afduck/Fukuoka/401202/2016 A / H4AN6
A/mallard/Korea/H840-2/2017 A /| HTN7
72 | A/duck/Jiangxi/32213/2013 A / HTNE
Afduck/Jiangxi/34864/2013 A

=
0,001

{dMEEBAd @Bc ] dzj SdUj MS 2 OdO&dL Mjced) &sO ¢j dz
LBttt Odzdzr 7 © AtH) dMMdzj Hse Oded™ dz® s eted
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odtekmMO ctedff O dqL I tsmissydes?2 dé¢Ldd (9 Is.
M &dqtsdy dL Sy dets?2 oL dd (1 Odzec d&zOH § h ) .

gjoedgjdzlsr [ 6GMlsOd dZ = hIsOdBZBZses 9 - ts
ctozffz, o ttOBRBEOR Cthtstes? Wsttdddkze Is ISt
ontSHWIS h|sOdd3r dL 1 06iMIsOdOG d Mmatsydy
IsjtctcdlsstcdmMidpts JagOW(,l 1 jtojHdzw W, & jo]tcezOV
l sfls s ydats 2 ¢ Wztds{& dgdz" A/t eal / Dagest
Al teal / Dagestan/ 57d/ 2018 (fsHGetkz § O
oty (1 dHJj tedzOdzH T ) .

[1 hlsOdsdsse A/ mal | ar d/ Da g e sandd92/20x84 /
A/mallard/Dagestan/1093/2018, A/pochard/Dagestan/92/2017 d
A/ teal / Dagestan/ 670/ 2017 (YsHetkzf{ O

#dojtedzs? oL dd, Sydeshisudas?d ¢djcafBts

225 .6 Addzsejdzddlsdyd MEd2 OdzOdzdL
#JGedzj dzZlomjNS difmdzj Hiseo Odzdz" = N IsOBzEBSO
tsls dzsmw Is pw ¢ [ otOL d2MC 52 GJdad sdyd M1
Wddzse j dzd sdyd M& 52 HJj dzH tets G tc O 334 tsded |
OL dzd ydz' § 64 dzj Sidlsujdns de Odedgjzdf'f r ¢ dM@C
ctodf fc@ Mzdas©®C @ &) sBtcOL sd5, © OC 9 Olststedd s
odlzc ctedf i O, MtsH j o O d § dz0d B tsdzj | (
 Odzj j, ©® OB ECOR 1 Isdr ctelzff Mjcecdgj dzlsr N
Il asHwh dj ) O dzdzj dz ) N3agestartg109R/@513 &
A/ mal |l ard/ Dagestan/ 1093/ 2018 d A/ ma
odqekzmses ctwdiff O {HIlsdy, 9" HJ dzj dzgdz" = © [ ¢
e smMissydzes?2 ¢ eldsdhnisds w2 @l ted S J . ZIsOdizd
O dzdzj dzw ¢ ( A/lagma/dw=ad /I 2 Dla7lg,e stA/ mal | ar d
A/ mall ard/ Dagestan/ 1051/ 2018) matsy d
fotetsfr, 1jtjHdzi?2 oéLdd, wjojtdass?2 oL dd
hlsOdzdzsse dL sdlsoOow) .
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a1 | Afduck/Mongolia/173/2015 A / H3NB
Afduck/Mongoliai179/2015 A / H3NB
# Alpochard/Dagestan/92/2017 A / H3N8 EPI ISL 331279
Alduck/Mongolia/20/2015 A / H3N8
Alduck/Quang MNinh/90c112/2013 A / H3N2
Alduck/Hunan/01.16 YYGK227-P/2014(H4N2) A / HAN2
Alduck/Kagoshima/461210/2013 A / HIN1
Afendronment/KorearA01-1/2013 A / HTN1
Alshoweler/Chany/B82K/2014 A / H3NB
[ 4 Asteal/Dagestan/120/2017 A / H3N8 EPI ISL 331283
— # Alteal/Dagestan/59/2017 A / H3N8 EPI ISL 331281
|—— @ Ajteal/Dagestan/670/2017 A / H3N8 EPI ISL 331285

|- A/duck/Mongolia/27/2011 A / H3NE
Alduck/Mongolia/278/2011 A / H3N8
Afduck/Mongolial279/2011 A | H3N8
Afduck/Mongolia/394/2011 A | H3NB
Alduck/Mongolia/398/2011 A/ H3NS
Alduck/Mongolia/395/2011 A / H3NB
Alduck/Mongolia/405/2011 A / H3NB
Alduck/Hubel/ZYSYG7/2015 A [ HEN2
Afduck/Hubei/ZYSYG3/2015 A / HBN2
Alduck/Mongolia/499/2015 A [ HIONT
Afduck/Mongolia/626/2015 A / HIONT
Afduck/HubeilZY SYGB/2015 A { HENZ
Afduck/Mongolia/T09/2015 A / H1ON7
A/mallard duck/Georgia/10/2016 A / H7NT

Alpintail/Chany Lake/37/2012 A | H3NS

as | Alchicken/ltaly/473/1999 A / HTN1
Adturkey/ltaly/3620/1999 A / HTN1
AJ/duck/Mongolia/543/2015 A | HANE
A/Environment/Jiangxi/08488/2015 A / H12N2

Algarganey/Republic of Georgia/1/2011 A / HANZ2
Aleurasian wigeon/Mongolia/340V/2008 A / HANE
Alshoveler/Koymor/118/2009 A / H3
Almallard/Sweden/79978/2008 A / HANE
Al/mallard/Sweden/52405/2008 A

Afmallard/Czech Republic/15902-17K/2009 A / HBN2
A/mallard duck/Netherlands/26/2011 A/ H11N9

72 | A/mallard/Czech Republic/15962-4T/2010 A / HENS
Afmallard/Sweden/99377/2009 A / HBN4
Afmallard/Sweden/101589/2009 A / H11N9

Alteal/Dagestan/1017/2018 A / H12N5

# Alteal/Dagestan/57d/2018 HBMN4 NS
A/duck/Bangladesh/33676/2017 A / HANG
Alduck/Mongolial101/2015 A /| HANG
Alduck/Mongolia/127/2015 A / H4NE
Adduck/Mongolia/154/2015 A / N2
AJduck/Mongolia/140/2015 A / H10N2
Alduck/Mongolia/66/2015 A / HION2
Alduck/Sichuan/04,08 CDLQ 020-P/2015(HAN3) A / H4N3
A/duck/Sichuan/04.08 CDLQO33-0/2015(H4NG) A / HANG
as | A/duck/Sichuan/04.08 CDLQO33-P/2015(Mixed) A / H4N3
Alduck/Sichuan/04.08 CDLQO43-P/2015(Mixed) A / HAN3
Adduck/Sichuan/04.08 CDLQO38-P/2015(HAN3) A / H4N3
Afduck/Sichuan/04.08 CDLQ20-P/2015 A / HAN3

# Al/gadwall/Dagestan/156/2017 A / HANG EPI ISL 331287
Almallard duck/Georgia/7/2015 A / HGN1
Algadwall/Chany/893/2018 A / H3NB

Almallard/Chany/260U/2014 A / H5N3
A/European herring gull/Netherlands/1/2015 A / H11N9

A/duck/Bangladesh/36395/2018 A / H4NG

0.0s

t dmzdesAd &8¢ j dzj sduyj MS d 26 j@HEEGKRE] LN Sh jh clsdg)) deizistt
dMmfdzj Hise Oded W

dL sdzd tcts 9 O dzdz'

m
-

9

nSHJ
(20172019

4 A/mallard/Dagestan/004/2018 H10NS NS
—— A/mallard/France/150018/2015 A / H5N1
+—— A/mallard duck/Netherlands/7/2015 A / H8N4
Almallard/Sweden/101782/2009 A
Afmallard duck/Netherlands/22/2013 A / H2N3
— Al/mallard duck/Netherlands/18/2010 A / HENS
Afcommon coot/Republic of Georgia/1/2010 A / HEN2
A/mallard/Republic of Georgia/14/2011 A / H1ON7
Almallard duck/Netherlands/13/2012 A / H3N8
Adtufted duck/Georgia/1/2012 A / HZN3
Altufted duck/Republic of Georgia/1/2012 A / H2N3
A/northemn showeler/Georgia/1/2010 A / H2N3
Afduck/Cambodia/C50WBM1/2018 A f HTN4
Afduck/Cambodia/12T-24-1-D17/2018 A /| HTN4
Alduck/Bangladesh/24694/2015 A / HTN1
Afnorthem shoveler/Egypt/MB-D-6900P/2016 A / HTN3
Afnorthem shoveler/Egypt/ MB-D-695C/2016 A / HTNS
AJnorthem showveler/Egypt/MB-D-690C/2016 A / HTN3
A/northern showeler/Egypt/MB-D-6860P/2016 A | HTN3
Alteal/Egypt/MB-D-B98CI2016 A | HTN3
Afteal/Egypt/MB-D-6980P/2016 A / HTN3

GaQ)

4 Afteal/Dagestan/82/2017 A / H3N8 EPI ISL 331282

4 Alteal/Dagestan/141/2017 A / H3NS EPI ISL 331284

72 | A/mallard/Czech Republic/15902-25K/2008 A / H11Ng

o7 | Ajteal/Dagestan/1017/2018 A / H12N5 EPI ISL 331307

# A/mallard/Dagestan/1050/2018 A / HTN3 EPI ISL 331289
4 A/mallard/Dagestan/1051/2018 A f H7TN3 EPI ISL 331290

4 A/mallard/Dagestan/1092/2018 A / HIN1 EPI ISL 331272

# A/mallard/Dagestan/1093/2018 A / HIN1 EPI ISL 331273

B.2
B
B.1
A2
A
A

9 d te
ZzO Isj teted
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NS Odzdzj &z SOS Y SHtCOL H ] A& )i sHGtolzf
1 sdzj H ts9 ONJAradadggdtani/141/201A,/ t eal /| Dagest an
A/ teal / Dagestan/57d/ 2018 Wddzseé j dzj Isd .
gjojtodzs?2 d I fMlstsydets? [oter , 1 jtoj Hdzj
déLdd (o Is. . 9" HJ dzj dzdzrorn 112 @O®Q( Issjcdz’ ) dats
h Is © d3d3" Odzd¥jiyazsdtelze Is W dztse j dzgj Isd yd ME ks
T Hjdzj dgdzr d@3d, G dzOo dz' d3 tsBtOL tsd3, © oL JOEk
ud mdzj ,  Odz dzgd2 1 sfMmists¢, O IsO¢YJ dgj ME
1 jtejHdzi2 oéLdd) .

[BSBh OV tjLizdz sOIsT W ddagtey aditg Isd QG g€ 1
h Is © d3d3" odtekzmMO ctwdiff O f(Isdy, 9" HJ dzj dzdz
GJdzgj sduyud M&d wOLEJqUdz &BiyHE MtsBB2, d
fmMatsy dn hlsOdzdise M 9 O0KdOdzlsOd3d odtekzmO
sjwwedlsstedd [ o tcQLod-elsi KOs YsKBERy j¢ ¥aed C d. ¢
9" HJ dzv dzd ! dzgj Istsdzr € © c¢cd3jtedHdOdzOdz' ¢
ftotsdzj sdeg" &5 f Elswds M Mjeo jt® dzO ¢ ¢ d tsBtS
YWdEmMOydd MmMratsydms GJj detsdide' » MJjed3d dzlstseo o
tcO®RS SIsHjdzr dzr 7 ftesdzjIsder = HE2Isj 2, Ylsts L
OCoObtstedwas dd BGLjted ~ MdMmilsj ©3O0O~ tOL dzd
ctedff © fIsdy, tcOMf esMistcOdzv s h da MW 65
Hdzw lsHjdzt dz » " sOBBBse B @B f BODOY @ EzO
G J dzts dzdz" - M e d3d dzlstso : Oy tod d3J to, dzlz ¢
GJjdzgjIsdyj MSts?2 (sHGtekzy (- 2. 2 0Odzdzj dzv ¢
Micedz dzZs©® NS R OttOCIsjtedz Hdzvw N Is@pzdRDIs ¢
6y edsdz, o Ist5 oldgjd3Vdztifldd YNSS) dif] SHHEGoWZ § f T
nOtcOCIsjtedzr dzgj Ibtsdzr s Hd&zZYW OLdOLMEdA o
s to s d3d Ists@ 5, ) tc Od3¢ On Wdadztse J dad Isd yd
Ctsdzj tco Olsd o dets i ls mMicedzj delstseo @6 j dets 3O. ]
AltealDagestan/120/201q A/teal/Dagestan/57d/2018)Js O ¢ A/gadwall/Dagestan/
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156/ 2017 d A/ teal/ Dagestan/ 1017/ 2018
dzd MAIsIstew dzO@ Ists, yYlsts B" dzd L sdzdtetso Odzr

[IsH]jdzt dets B'" dz L &y fgdz eolgfcfcdiiz@n &} afrif Cff t<kz !
tcjHEB BBMXROtEZYdoOjlsmw E HJdSCJdEr difdls dzalg
Bdsdzsedud MEdd =~ OOffisy dogipsjdisidzod’ 2f tOsda@ dz
H12N5 d BHdsets oadtekzmMO H12N2 d ftse jdz
Issy< ded dzd v 1 9 tsdz¥ y(d ts dzdats 2 L Ctsdzsedd o dts
[ oteOL dd. ltcj HMIsOo dzj dzdz" § L HJ M! H Odzdz" |
1 Csdzsedd tej HCAHV. Mztetdsd]jf esrdsiis ts ff to sty jiafpd
f Olstse j dzdzsets todMEO LIsdnm 1O RIIPS® diz cdginis t
yJ dztse j € O.

Z 4 Mis odekmses ctdff O A/ HL2Nx BT dzd
flsdy tmjdzr¥ 2017 d 2018 ¢G¢G. 9 tOd¢ O
o dqtolzmr B" dzd o' HJ dzj dz Anatidige s dls" tdnj dzd 2 M
Al 324, Al 962 dLB&ZzZ@BB) Ode" dzof 1 Of O des?
sOMfdaImME s t6] 6 dBdajdzO( A/OWD WdZj)d3 1 tsHndsds & J
Amer ) . 1 sHIsd T odtekzmMO wfftcj Hjdzvdzd dzO
Gjdzso G j BOGGEdz¢é sdded dzO d dzj 2t OB dedH OL "
H12 N5 , d sHddz odtelzf ftod d&zOH dzj ¥ Odz -
f shdzj His9 Olsj dz' desfyilsd h j Mmisd odqkmie H
ddzd ydoOlsdej s Moodj Mdesdikze dMftsdz L s9 O
f sH fpdzj wizs M dd3d
EPI_ISL_331295A/teal/Chany/324/2017EPI1_ISL_33130A/shoveler/Ubinskoe
Lake/43/2017), EPI_ISL 331307 (A/teal/Dagestan/1017/2018), EPI_ISL_33740:
(A/mallard/Novosibirskregion/962k/2018)EPI_ISL_33757XA/shoveler/Novosibirs
k region/999k/2018y EPI_ISL_389024 (A/teal/Russia_Primorje/1877/2018).

r dzv W ddztse j dzd Is d Wifff Stz @f tedniieidfdie oGO Is | dz!
HA, N2 d N5 NA, O 1OGCYj odllstej dzdzd j
mMemissw dzd & dzO d30?2 2 02 0AIV, ¢ bIs g tiz]fHabO|s) §
A HJ tcGeddy g dz) H s & Gls] ddsitdg izh Od3j dzls Odz! dets?2
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BjHdydder, Br dzd tsBteOBtslIsOdzr d o' tetso dzj dz
Il sfmdzy or tcOodzgdo Odedw  tsfdzf Hise Olsj dzt detsyls
OdzOdzd L § , or f sdzdzd dgdesd@3 f dMmf sdz' L 59 O dac
ftod dzOH dzj ¥ OF d J ¢ dzOH j g yBBEBEdJjds tedzl
dimmdzj Hse OdzedwY, BT dzd dL o9 dzj yj dz@ dL-OdzQdedlL
HisMis d ¢ dzts 095% fsls fJtedWjtodd ¢ dzOH T
Wddzse j setcOWdyj M sets OdzOdzd L O.

I Mmj dLtsdzwvisT H12N5 9o dzOfplstswh jd3 df
MjcdsjodAd o by dets?2 d I sfistsydes?2 L dd, IsO¢
sdl0o2, sttjw d cytsddw. BrrdO Sl gl ikl
o jlow Isthz®fEtetsistc Odzj dad W fNd ¢ 3§ delstso ¢
GJIjtesdzsecdydese 8 G J dzdese 5  ZdzOte g G f § k@ M t

1d da sdud MEVOW efevjdzj dede” = o 1 BSo Bfiydiesd &
o mj gz [ otOL d2ME sBE C sdzls d dzj dzls Iz BsY 4 Is
dzj MEsdz! € drn BJetcOydesdedzr » f-E&tej A gL pEdas dg
Il sssydzsOW oy O G RIs M§ R tc O dt! detsOL d Ols ¢
fzls: d 1otz figflOdsifigliasfidstcOdzd 2 MSC 2 (tetsdzj Isdz §
sB dzOMisd .

stsySd orHjdzjdedw odtlkzmse A/ 324, Al
5 G J 1 Of OH dzts 2 sdBdtcd, Cslstster & d BWdotedin)'S
SOLOrRMBOEPME 2 Isjtctcdlststcd Odz! dets?2 ctolzff {f
22O fjtejMmMiydddj btejr ftosdzjlsd = §Eklsj2:
AJ dzlstc@dz'ddddsmMe d2 ftesdzjls ( CAF), Is@S d @ls fig
ddeH d2 M& dd3 d dzdOL A LBy Gs s Jdg.mw W o dB'ts c
sno Ol 90 hdds Bsdz! iz Ctsdzlsd dzj dzls Odz! dzlz ®
[JHBoadlsr &3 sC jJOdetsds d RdAdHd2MEddz SC j Odatsc

1 Of OH 20w yOMmls! sOMFJ2MESEets dBstew, &
M Held3W Isj tetedlststeff Ofids qia) :d3d L @ tfo @ H O ENdSO!
COmydames2 d yd dzlsicOpaztsigsy te totsjf 2 @ ME s 2 d
tc 02 tsdzj fJted My yd dedw Ho lzn Mtcd Hd L j d3dzts
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sjtotcdlststcdd sOMfd2MEtsets tojoctidsdEdy dafs O @ ¢
ftosdzj Istg” 2 difsp j Is tsMtsBtsj] L dzOyjdedj. 1 Isdy
fzlsd o t©0O2tds tcOL d3detsy § ded v  o-1 tBfiHdds yiAE
1 Of Gudiasd e 2 sB dzOMIsw = t simidd, &zO0 v
l sotsdzy ! § d -Ldgf OHnjj o jsteasmy d v , O L O]
otsMissydzs OW toed ¢ Odzm ¢ @ 21 Istfiste tshdigj tdstsipr R ffLizdsy j dzd
Clstste s Bz Bdzts 6 d J odHT fisdy Jd M J G tsH dat
fOdzj OteCIsdud MEddizd d3j MisOB3d wOL didatsy ez
EyomksSOddd o osfMmistsydes? d ssdzd=c® 0y @i s
ftoddd BOW ot odzd BOded) tOMY sz jdzd] Ists
sOMf d2MC iz i3t ot jntf sdz' L 560 Gz ¢jOtcls d C
wWddztse jdzgj sdyimé&des Hjtejo! jo, Ylssser i tc]
fd e 3y dels OB d Htekzeddid d¥f dts cq jdalzdsis dud Jnf§ &
odokzmMse, Colstster j BTN dzd o7 HJ dzj dzr o [ G
AjdelsteOdz! dzOwY [ otetstf O, 1 O dz§ O dg'O,dzdzfs tzdzd] thdnd
BN dzsB dzOjtedzty Ylsts ANV SIZOHOjIs yYjlSts o' to
mMeyd sOdzd § d3: Isdpts{d3 O j AAdfjetZsS O HAA, NP d N
Il sMissc O {smMmdd fwddOHdd 30l & MjojsO
CO¢C oMMy ©GMSOd dz" § MJedzj delsr (PB2, PB1
9 Otcd OMAL.Odf sHMIse jdedz" | M ojtetsOd3j ted & Cdgn &
ssdz? €58 9 Mmjojtds?2 yYyomlsd Ctdzelsddzj dzls©O (-
BdzdL SO € twshimfd2mMStsdz | Odz) dzj sz | sMilsts!
Sydezr o BBjtedSkz d tBO ftsBjtejy'w ()00
sdBdtemMitsets t6j 6 dsdzO ¢ d3jndeds HANISEXBRG grydzy IS tff ts(H
Or Hjdzjdgdzr » yYJtejL rotOLd2mMed?2 Ctsdzlsd dzj «
LOfOH] HBs sOdRBYyolSd d cftsddd dzO o tsflsts
tedfils, d 10¢dmMlsOdz dzO ¢ 6j. stesd3 Istsact
Htezc O  tBtOLEEIs WddksejdjlsdyjmMSédd oot
Md e d3d dzlstso . Clsts ECOL" 90jls & Mmd3d h j dzd
GJdzgd sdud M dr o90LdOdzlstse oadtelzmMO (Isdy' 4 ¢
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Rdzls § 64 Mdzts, ybsts, dzj fmd3teldg s yglzBS fietsfye
"sOBBOB] dL swdeBdted d NIsOBBOBd, ofHJ
l smlssydz" 2 sdlsO?, CY tsded v, sstejwvw d uvOd
A/1377-Ame r Colstster 2 9" HJ dzj dz ) l smist
Wwddztse jdz sdud M d Mme v, OdeB2Y s P\ cfd3jMiEly O df
Cslster §j B" dzd © GMdegso degsd3 o' H § dzj dz" )
GJdzizse s MmMjedzj dzgs© A/ 1017 slsdzesd Is pw
cOMMdBBOIsStcdo O d3" d@3 © HOdzdzs?2 OB BIs] ,AlVyls:
sB dzOH O " d j dzOBf],d3d BEGglls ttOMf tetsMmistcOdzV Is
Colter j ftosatsHWI yjtojL WEdd&OdplsesH
dLdOlMEsets ddid qOjsdg€ts@ds! dflctsdzj sdetsects § Iz

sO0Cdds sBtOL sd3, dMmMMmdzj Hiseo OdzgdWv yYJ dzs@ s
GJIsj esdiscafjytssc s f dzO k2 o dtekzmtse cted(d

2257 1 0Cd&zt yjdedd 5 tcOLmd szt Ed uidl S dz2

Wddzsejdz Isdyud MSd2 OdzOdzdL Mmj ¢ d3gj dzls 5«

Il yjdzsdz, o tjLizd Ok jz { k& ®a4duz] O Q@ c
o dzz Is tc | RiZdatf T ts o | Colstster j dzag JGtOsls totsd
OdzZlsdc jdetseo d wWodzwe Isfpw BBdzj jJ Ctdzinj tco Ols
d NA. [BdOtelzy jdzr ©OLddyde j W ddzsej dzj Is
ftod dzOH dzj 3 detsfyls! Mj cd3j dzstse ¢ ClsiDdy ff jud &3
odtokzmtse H d Edfasian fvacflike) .( s dzj HEZs " d dgzv s @
HilsOdz dzts e 5[ dsjdesis g ders ts d Wddsej dai
hlsOBBse tj HS AR MbkslsdDtzds BS d B i dzis st k0 dz
h Is O BHEINS, HIONS HI2N5 . | ' Btste tsBEkzfdtse dzj dz € to
COC s HOddzr &8 dzdlsj teOlskter d HBj Y HEZIOLE
dLEyd dedzr &3 d d@Esekls ftoj HMIsOs dzwv Is+ o d to
(fsdy tOLddyder » 1 StdzsécdyijmMSdms d OS¢
His tsdzdzd Is j dz' dz' 2 Wddsejdajlsdyj S d?2 O dz
clzd S stf totsls j d detso -B s digtsalaf § Jz A dorizts 3Ot $ j tots o
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tcOMY tesMmlis tc ©Odzj dzdz" - ) i ts fikdzvHGNBY RAANG6H d € 'd &z
dmCdzs yjdz dr 1 Ists?2 LOHOYd. [ dzZvOvs OLtgfFls 2
ddsW stedzsOydw o dzdlsjtcOblztcy d d3j ¥ HEZdAOtets
Wddzse jdzj sdyd MSdr R OOCIsjtedmisdsS d 1§ sk
Bdtdzsedyj MSdrn Mot2Mmlse wWodzw jlsfpw f toj H d3j

226 1 ddscdyjmMSdj Mo t TPk Isg toaf fndsi s
dzdL S Olstsegjdzdzr » odikzmse ctdf f O

l ez ctdff O H7Nx Mmkzelsdfse wWodzw jls
LHtcOo ttsn tcOdaj dad W , sO¢ CO¢C or" LT 90Ojls 14
Bsydls o9rLoOI! dzjlsOdz! dz | Mdzz Q@ dets Z3OH s Hzj
dtcjHdzl cts sOMfdw dzOd3d B' dzts o' Wz Bz @
Ho lzn sftse j 2 Ctow Cor sB'" C dztso J dzdats 2 : Al
A/ mal |l ard/ Dagestan/ 1051/ 2018 ( HBN3RG.Is dz
FetsH! W wodzwe s Odgf fMils O3 BBesde§ dH 5 tsfls Oc
cdctcdtclzs h dn o BHBY dzOeo O h (1 fisdy, mts
dLsdzv ydv tsHIsgfi@dEBRE] VWotzts jIsfMw Hise ¢
sOmMyfd2MSsd3 twjedtsdd o YOMmbsdashisd, d
dmmdzj H spj@HEzEd ttOBBIST Br dzs wfftcj Hj dzd Is
f Olstse j dgdz" 2 sl dzydqOdz Halzw yJj dzseo j SO d >

226. 1 1 0Obtcjddesils! odtekzmses cdffO H7

l dzz Iste d o § Hzdlzm BizO d dzH j SO Ists6 § dzdzt iy IsvdP | )
hlsOdzdss o &detdf fif @ N 3 Mz B B/hdfll@d/Dagestan/1050/2018d
A/ mal |l ard/ Dagestan/ 1051/ 2018 #fttsotsHd
( WOAH, 2018; | .P. Mo et al., 1997).
HolzdsWw o dtkzmOdkd H7, dzj dzOB dz¥ H Odztsffp* d dele
f otsW o dzj dzd 2 Btsdzj L dzd . [BO dJLBdvISO ddJ
f OlstsG j dzdz’ d3d (WO&1, 2048).1 dzw Is

YIstsB T syd dzd Is My smtse dztsMmls ¢
Al mal |l ard/ Dagestan/ 1050/ 2018 d A/ mal
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6dz Hj dz dz" = 3" B87j&d BQBH pdzj dzr@ dzO Ho ] GCto
d Cdzlstetsdz! dzlz & fts 20 dzr h j 2 ) COYHEE
Odzj MisjL dtetse Odzd q d dzls tc © dz0%L O eS| 5 daPoit
dqdz¥ j Sydtsdzdz” &3 HtsL Od3d ( EI D50) odtkzmMO o

3r h jSAsted yOlsj dzt detsets S sdalstesdzv  (n = 20)
frhjg? oLojhdoeOdzd d dzOB Azt HOdzd J X4 Hdz] od
(d. p.i.). stejmr A3 M j2 dL COYHB2 1 MY J

3, 5, 7 d 10 Hdzj 26 myds2is Clg(§ Oddd Hrpte@Ltad
Emdzscsedwas HAv Isdlstetso OdzdwY odtkzmO

10 21 Hj dz sMlsOah djmw ydowlsdzg j BT
mMtsB tc O dz sBtOL YT Cesod d §tdzkyj 20 M
ftotslsj Misdtetso Odzr -GpzOtfiz BZON ' dzO Holr dzo dzj dadits
A/ mal |l ard/ Dagestan/ 1050/2018 d A/ mal |

7 Byjdddzd {Oltsc] ddtsmls: odtkzmtss A/
d A/ mall ard/ Dagest adzgj HO&'1dz2D 1@ " HZ NBA
Ctezf f Or d hd dzaj Isjtewdzd wtclddd ftcda] dz@!
dCIsdodzOvY tojf dzdc Oydw o dzjes¢dr dzj dzOBC
LOtcOy) jdedd Cdzjlss¢ MDCK. 10 21 Hjdg (s
sftcjHJ dzj dzr SsYsde™ tcf wizde IsOIst Mo dHjIsj dz
o qemOf @ shiAsN{3 dzj f Olstse j dzdz" Hdzw 3" M j2 (d
o dzjeSdna dr hj2. Il s xj otj dgw hlIlsOdBd
BsH jdzvwa d3 hj2.

226 . 2 [ Bdzj8Hdtkrwzsdzg yJ MEd2 OdzOdzdL o dikzmts
1T dzd tsftejHJ dzj dz" f tsdzdzts df jsdpsifgdz' sjo Odzly Ut
odtokzmMse d LOHJiBddtotse Odz 9 BB Y HEZAdOLTS
dzts 3 te O d3( : EPI I SL_331289 Hdv A/ mall a
Hdzv A/ mal |l ard/ Dagestan/ 1051/ 2018.
[ sdzj € & dzv tc dzOW ~nOtcOCIsjtedmisd S O dAsiiglsigs
B dzO fttseo jHJjd2O HdAdv yjdeSd dzOddydw ¢
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odzdweshdn dO BdtsdsecdyjmMSédjy ~OLOCIsjtedf
A/ mal | ard/ Dagestan/ 1051/ 2018. CCMmY Jj te
Cslstster j COC dL o jtads dalzdzts fifilse L QAIAT V , ) OfHA
(Ofteddzj e, MoWwL " o0ddjd3 M tjyjflsttesd
fJtejHOYj?2, Brdzd fttslsj Mmisd tcttle Kudretal, 200
d Manzetal. (B. Manz et al., 2013). tsfjdzj H ts9 O lgf jndny dzipts: fisl® dO, dzdz’
dimimdzj Hse Odzd d, MdEOYOdZO B'" dzd o' tetso dzj dz

HMmiIskz{ dz' d3d ) Gl SAI D, g] dmf sdz L 59 O
JD.Thompson et al ., 1997), O LOIsjd3 ts1s
(T. A. Hal I dzt AA. d M2o9 Q@)L sdzgrptse H7 N3

COC BYfdmMOdets w©WOdzJ §, d2O dzOdzdydgj dL o Mmls
¢ ddzedB IststcOd3 dzj 2t Od3sd dzad H OL ' d OH O
L.V. Gubareva et al., 2006).

dlstczCIsztce® MO2Is0 tOMmh sPdiztzdy HHMANI s
slsmMikzlsmMisedy tMdzseody = OBJdssE dmdzsls, yYlst
BOWGE j tor dzdL € 52 f Olstse j dzdztsmls ) O d3( ¢
(PELPKGR/ GIR))®) .( s@&sdzdes ¢ d Mdztslsdz 2 MmtsmisC
tej Yyl flsstese © glsgzWOmisdtdo Gz dis ffipg WU Gdad
tej ydiflsstese MdOdzsets?2 CdMmdzslsr , ¢ s j

[ BO h s O zZd30O d &3 dzd f sdzdzstc OL d3j todz" 2
OBRJdes S dMmMdzslsdzts?2 HJj dzj ydd MmlsjiBdzj ots?2 B dz
H7 HSsdBBOh dzj 2 MdlagidgPyet al.( 2016; L. Campitelli et al., 2004).
dLsdzv Ists o H7 dzd dzOB dz¢ H O dzts fny ! BzlsOyd?
dqdzedBdlststcOd3 dzj 2 tc Od3d dzd HOO Lo c¢dj dz®@m O dirdzl
Mtsslse jIsMise j dzgdets, yYlsts ESOL" 90j s @BOIAR
Yyd dzsdz, OSCIsdedz § mMO2IT MdOdzduHOL"™ N3 B
COlOdzdIsdyd ME¢s?2 (dkd3j tOydw R118, D151,
N2) d o MmMbttkzClkikztodzs? (dzzdzi cOydw E119,
H274, E277,INNBB&OMlsFA268 dzOtlzy j dzts dzj E
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sB dzOMisd U As,scus® jlstef f d ydets Hdzv o dqekzMmtse
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22 6.3 AddzscjdzgIsduimMcd?2 0O0dzOdzdL o dtek
YistsB T dzlz y M j i sdzv s 1 9 tsdzt yd tsdzdz |
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f tots OdzO doefly d Wisfodzts ¢ j dzd f BOSC M BOdz desets 1 o
[ dzv 1 lstsdeasC dzf dg’f sfydzj Hise Olsj dz! detsfls o,
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t dMezdzsAd &B8G j dz] B RHBESE K ORBO dzz € dzj SIsdH dz" 7
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ZlsOdzdz3r ftod dzOH dzj y Ols OL JOILMEts?2 C dzOH
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Caommdyd M¢dr odtekmMse ctedff O HIsdy, dz
] W) jsdigds. MOLOSCI]tdts HEMsEo j todes
sdukmses H7N3 Mmkeldfss, O KAy jo dfcikz isp
flsdy. [NdHOjdBs ~O©OClkjtds] slddydj M
odukMO cwdffO ¢/ H7NO.

226. 4 10Cdzs yjdedi Gt Wqdztscjdajlsdyj M tsdst
H7N3

J Y4 dzts o3, Wddzsejdzd Isdud mMS d?2 O dzO dzd L
CietOWduimMed Mewwkzff dicso Odz" ) OL d Ols iy
(MP, NA, NP) d jotsfj2MmMSddd (PB2) dzd«
odtekzmMO® H7N3 AIV OS] ¢ d&zOmME jstfd LA dzd
[otOLdd, oCdzt yow, dzOftedd3jtc, RdAdHd2ME d:
IS4 mde" § WddzsejdzjlsduimMédy oL OddsmewL d c
MP d NP f3 LPAI, o' Hjdjddzr &8 HJdSdRd
Rdzls j toj fidzts, dzdgthfs © getizistc P B2, PB1, PA
fsCOLOdzd Isj mMdzze oL Oddismeow L ! M ¢ j dzOd3d
H5N6 d H5N5 dL joetOLd2MCdr dzdded?2 ( € &
Yylsts odtolzmr H7N3 o 1Istsdz dMmfdzj H ts osNdiadfdgH
odtkmder » Mjed3j delstseo, ©BAdOEY jdzdz" » € OC
FCOLT 90jlIs dzO MC dzsdzdztsMmis: ¢ t©OL dzstisE W QLoc

1 ted d@34 yOlsj dz' dzts, Yls s LO dMm¢ dzs yJ-Bed j
4870P/ 2016 ( H7iNedl )duckdduthA KoBep/wKU2019L / 201 9,
sMilsOdz dz | h Is O d3dz" dz4 gd3j v Is HBMIsse j toc
hls O BB3O B3 .

l € dzg yow L sStsdzetsL dz' 2 o O Oz Oo d BB MC
(T.Tani kawa et al ., 2019) , sdzd f ted dzO|
Cslstster | wgadpdW gz tf s cJtsetcOWdyd MSd
odtelkzmO. [BsiMsBdzf 2O OWRj ted ¢ OdzmC O ¢ dzO
tod W4 B jJsdfigzd3r .
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Mic s dzts dzts ¢ W 9" HJ dzj dzd W ofmd n oLWIsr 7
ECOLT" 90jIs dzO Ists, Ykt dqLEzyoj dge Plsh Is ® dzdl,
HyMwisddzijsd?2 o flduy' dres tjL jlolkzOtOr [
L Issegts fsHIsdf O o Yssfkzdvyydwes HdSdr fIsdn

227 1 dtitsecdyimMédy Mos2MmMlsea® d 64 dzj s

dzdL Csf Olstse j dzdzr = o dtkMmMtse ctedi § O

227 .1 [MmMdeseo dzsg dayd R s dzmn OtcOC Isj tod Misd
A/mallard/Dagestan/1051/2018

1 OdzgH j B ud MSd?2 fslsjdydodz dser - odts
flsdy' d PlsOdgds3™ H1O0ON7 d H1O0ON8, Cwlststcr d3
BOt! jto sls fIsdy ¢ yJ dztse j € Iz, oMmMj eHO
fesmMisdz 2 BOdzse j etsW Is dzts, -dzdastistc j & " jdbEdp 2
d@BzBzdzdlsdls. vjasejuyimscédy d f§ldujaplisdd
Hy dsdzMistcedtelzs Is M tsMsedetsMmis! B Mistets OH O
Bdzj S dlsOs h dn . S mMyomls: s | Hts Mmdn i
fjteijHOYU-dzdB&EC seftczmM® Isdoye d fsfsO® yJ dzse j € O
(E.K. Schneider et al., 2017).

l HOdzdzts d3 d mMmedz) teesde@dda fftcz ) & o d fiiflz@ Isid If @
syjdddd Jjets hdsedy § BdBdEsedyud MSdd d
mMEudls: | By jIs dzd -mizlstsly f @ Ot dcQ aelfEd Bl dzw s
Midz MEBsets nsLW2MlsoaO® d LHWKGOs sBcn tcOdz] dzd v

ldsdzsedui mMeédd Mot2MmMlso® ftoj HMIsOo dzj d
fMHj dzOIls* or oatsH B dzj L dzOydlsj dz' desdz f Olstsc
HIONSMEzB Isd §f O. ZsOdzds dd3d jIs MmMiIsOdzH Otels dzlz ¢
MDCK, ft¢OLroa0Ow Isdlste MtcOodzddzdr 2 M I1OC
cedffO flsdy. zZbOdds dd&jdls ddnjSm | VPI
Ctotsod L OOy jdzdzr = Skt LdzOyddir = Isdlstetse
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227 . 2 [ Bdzj8Hdtrdzisdzg yd MEd2 dSWP zodOdzls d 1
A/mallard/Dagestan/1051/201® dtczmM©O® ctedff © HI1O0NS5

1T 20 tsftejHj d&zi 20 f tddsc | dats BdzOW  dzlz € ¢
odtckzmMO® d LOH jftddictcoOdzO o d&Jj Y HEZAdOKE
s d3j etsd3: EPI I SL_18794371.

[z CEdE®w@OCls jcdMisdS O ORd ds¢ dmdsls
B &zO fttso jHjdzO Hdzv yjdbd dodzdydwvw ¢
odzdwe hdn dz©@ BdtdsecdyjmMSdy RfOtOSljtd
(H10N5).

dlstekzClskzte® MO0 twOMh jf dzj dad W fritiats o fias
ORd dzs S didztsls, yYbts ESOLM90Ojl dO Ists, Y
f Ose | dzdlztsiylsd © ORIdzsS didztslsdzr 7 ff s5fydz
dRJdetsS didztslsdz’ 2 MsflsOs MO2IO fMoawLr o Odz
(2292 38) EZSCOL'™ 9 OW  dzO -fif sicWP Hatfizts B Is jiepduij f B ts 6

Cdmdzslsr , SCwoltster | foj sB@OHOs s bk o dHBE
LOd3j dz@¥ ofts odzzlstej dzedzd~ G J dZOR, CBIBt" §,
AlV ¢ SBLWjo0OdR & Ssfdksoshdn, kOSJd

Myduydwdud Mo - sBECOYH 26 § va ¢PB d @3BW § § ©
Yyoflsdesmisd, dzj dzOB dzt H Odzts i§'ts day jj dzjsQ d ds B atat
NS1, d POz 110 dqdd&3j dz ORd dz& & defp jizts ts 2" &
L Issets BJ &z O, ybts Idfdydess Hdzvw oadtkMmtse

SOC izsT fsCOL Odes tcOdzj | o IsOBdzdyj 5.
tojLEdz sOlsse BLAST fsLotdvwjls ftojHY dzts)
o o6Ldd (HA, NA, MP, NP, PA, NS) d ¢!
ddzd dd3j iz ®©WOL dzd ydetsy 64 56 160OW diugEpliijsy #
~ntsLWwddzO.

vyIssBr d&zkzyhj ftdwlils: | otdzt ydesdadz j oL
H1ON3 d Htkzeddd "NIsOdBBORd Al V, B dzd
Wddztsejddd BOCMHdABOR dsets ftcOoHSY SHEBB W
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[ dzv ® IssB6 dzd o Ydzvinazjde'tse Olsj dz! desmisd T
OdzOdzdL sd3 dL B O 0 6N ddg @I IO Is g Uz eztsiPlszfiztst
o' Wodzjdgdzr = © ABBH] OdOddL @uyBsMiskzy dzts?2 ©

ANddzsejdzi Isdyd MSE B4 Hjtejot Mmjced3j dzlsO
ANddzse jdzj sdyj MSCOw ctolkzf f ©, o Gstsls tigmedz, ak
dimimdzj Hz] Bse s N IsORBBO BLOL 59 OdzZO h Is O dzd3(
[ oteOL d(, LO dmSdzs yjdedj &3 BHdescGts 9 ek
1 setsmMdBdtemMS 82 B dZOMIsJ . sO¢ oL M dad
h s O dgdgnallard/Dagestan/004/201§ H1 0 N5 ) .-B tshbzsis dizs | Zets
L Of OH dzts 2 sdBdtcd WwWodwe Isw sfydztso dzr d3
Bl WhdzadIls! G6jdzgj Isdyi mMSlkze BdzdL sMmis! BiKGOL
s O0C Y J, ) 1 Iskz otetst j2MC &zt ¢ dZOB @ i3
A/Seal/Sweden/SVA0546/2@1. t jWhitePdglig dL 1 Odze dzOH j h
tesHMisets M Httzeddkd BBHLOL YyOBRBd dL H O dzd
h s Odzd3zr , 9" H J dzj dedz" J ) sdlk0Oj, o C dzs YO
sBtOLEZEIs ctokzffr OS] M sdkO02mMCdd3d tsE

N dztse § dz sd ud M&Bisdels @ j A o e fny FGls Oo dzj dzts
Miedzj dzlsz MRAMakOd&d3d/ Dagestan/ 004/ 207118
zdBts € dzOH Iz, CslststcOW BT gdizj zZO HBMIstso
slsd3j Isd s Wddztse j dz Isd yd mE iz ctolzf {f Iz, ¢t
cteff ® ¢, daijshdd Mmkelsdy HI2NS5.

] dzj J ontsHdl BHEettkzff O M BKLOL YC
hlsOzdise o 1 Ists?2 Cwkfdes?2 Wddztsej dzgj Isd uj f
sdedtcd (1 BeassMmMdedtemMt OV B EZOMI: , [ BNMHE O
fsdmM¢ O dzOdBtsdzj | dH jdzlsd ydzr Fsdsfste fpddzj H B
sB dZOtckzy do OjIsmw jhj BHdd "IsOBRBdE dL | OC ]
Bsy des HtsMissoe jtedes tslsdzd ydls- Wddztse § dzj Is o
HONS5 dL ¢éLdd, HBotdz dets SCStelztf dzlze [ otets{
hlsOdizd3ts 9 gz ¢t " YNS5 MezslsdifslsElttlzs |, MsB Mis ¢
hlsOdgdd.dztsc j dzgd sduyuj MSE sy Hjtejot Mmjed3j dzls©
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9 Cdzt yjdzdz' § o

Wddztse jdzj Isduj mMS d?2

1 Bd3j t6 § Sdzdets G j dets 3

Y ek ) sfdzj Hiso BB d& dzts arrHo.lSOs. ubEORO| W02k ©OL ]| RMissyded S/
GenBank/GISAID 4 &
, , JX500440Q JX500441 JX500442 JX500443 2111. (N. Wang et al.,
A/swine/Hubei/10/2008/HI0NS | 1y500444 3x500445 JX500446 IX500447 2012 sqko2 IQGR/GLF 2012)
KU921391(PB2)KU921394PB1);
. KU921397PA); KU921400HA); KU921403 ) (T. Zhang et al.,
A/duck/Shanghai/602/2009 (NP): KU921406(NA): KU921409 {A): 1. H sdlsO2 2017)
KU921412 NS)
KU921392 (PB2); KU921395 (PB1);
y KU921398 PA); KU921401 HA); KU921404 (T. Zhang et al.,
Alduck/Fujian/1761/2010 (NP); KU921407 NA): KU921410 M) 1. H sdlk0? PEIMQGRGLFG 2017)
KU921413 NS)
KU921393 (PB2); KU921396 (PB1); KU92139¢ (T. Zhang et al
A/duck/Shanxi/3180/2010 (PA); KU921402 (HA); KU921405 (NP); 1. H sdk0O?2 PEIMQGRGLFG ' 2017) N
KU921408 (NA); KU921411 (M); KU921414 (NS
A/Seal/Sweden/SVA0546/2014 EPI_ISL_167226 16.04. Sweden (Kattegat) (R-Bodeweset al.,
eal/Sweden _ISL_ 2014 9 2016)
Alduck/Bangladesh/824/2009 | MH071486, MH071502, MH071462, MH071452 L , Odgs won| PELMQGReG (R. ELShesheny et
MHO071506, MH071496, MH071460, MH071473 ' al., 2018)
Alkentish EPI_ISL_ 13984062 26.04. PELMQGReGL
plover/Hebei/QHD512/2013(H10N7 2013 sdlk0o2 (X. Lvetal., 2023)
Alkentish EPI_ISL_13985218 2709 PEVVQGReGL
plover/Liaoning/DD651/2020(H10N 2(')20' sdls02 (X. Lvetal., 2023)
9)
Alswan/Shandong/W4074/2020(H] OM373291 OM373292 OM373293 OM373294 } q02 (Y. Wang et al.,
N4) OM373295 OM373296 OM373297 OM373298 - ® i 2022)
A/duck/Zhejiang/S4034/2017(H10I\ EPI_ISL_15737452 30.10 s q. 502 ) (Y. Zhang. etal.,
3) 2017 2014)

O dzO dzd L
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Admallard Swedend 05474200904 ¢ HIONHA 003 202 (EF 1L 18935
Admallard Swedend OTEBRL00004 ¢ HIDN|HA 20004 2-04|[EF | 15L 18533
A allardSwedend DRA0Z00)8 § HIDMT || HARODS-1 2201 BRI ISL 1583332
Amallard Swedent 05365/200904 ¢ HIONT|HA DO 1-0EFT 15L 153351
Admallard Swedend 05364200008/ HIDK|HS 20034 1-30(EF| 15185380
Admallard Swedend 05185200904 ¢ HIONHA IO 1-BER| 5L 1977
Admallard Swedend 05209200904 / HIONIHA 00311 2(ER 1L 189373
Admallard Swedend 05254200004 ¢ HIONHA D03 - 9(ER 15U 189418
AdraallardSwed e/ 052320094 HIONT|HA[2008-1-30)EF 150 189379
, Amallard Sweden 02087200904 ¢ HION HA[DOS 11T |ERTISL 189373
o || Afmallard Sweden] IZ2E0/20090A / HIOKTHAR00H 1-19EP 5L 189374
M Afmalland Swed et ZH 420094 HIOK | HARIOS 1-13)ERHSL 189614
Amalard!Sweden 1054047200904 ¢ HION! [HALROOS 2400 [ERI15L 189383
Admallard Swedend 054R5200008 / HIDK|HS 20004 2000 EF| 150 185358
2| Afmalard!Sweden 040634 ¢ HION HARIS 1 2-012 BRI 5L 183355
AdmalardSwe den 1056E6,200904 ¢ HION [HARIOR 120G (ERN 15 189330
Admallard Swedend 04746200004 ¢ HIONHA IO 1-H [BF 15189375
LNmaHald"E)Neden"iDEEDWEEIJQIA." HINNIHA 003 202 EF 15189357
Al malland! Sweden/1 (536700904 / HIO! HALROS- 2030ERI 5L 189389
AdChickendetherlandsH 2002495 006 01 OF201 208 ¢ HIOWI) HAR01 20206 BRI 151 3035340
we — Afmalland duck!Metherdand sSE01 208 ¢ HIONT | HARD 2-06-1 2| BRI 151 43456
Armallard duckiet herlands/1r 201212 £ HIONT | HA[2012-01-14|EPT 151 243534 E gponeﬁCKag knana H10Nx
£|Ndomes1ic duckiRepublic of Georgia/ /201014 ¢ HIOWT||HALA10:04- 281ERI 15L 1809655
Atdomestic duck/Republic of Georgia2/2010[A f HIONT|HA[Z01 004 28(EFI I3L139704
Acommon feal Chany Lakel4202008 f HIONT [HARCZ0-08-291EFT 151 1006673
Alcommon{ eakbovosibirsk region/3531 k202014 HIDKGHA R020:08-29(EF 5L 1240934
AmallardiDagestan/004/2018/H10M5|HA H10
AlmallardiRepublic of Georgial 42011 |4 F HIONT |HA[2011-1241 3/EP ISL 188714
Admallard ducksMetherlandsdT201008 ¢ HIOWT | HARD0-1-26]EF 150 43500
Aimalard duckMetherland 520200 1)A F HIONT [HARDN-03-031ER 5L 243574
Aimallard duckiMetherandsS02010 ¢ HIONT|HARDO-2Z-03ERI 150 320996
Admallard Met heand sE0R0 04 F HIOMT|HA R H 2-0EERTHEL 16327
Adrallardenrmark 6109472011 -11- 148 HIOMGHALRD 1-1-1 4 EF1SL 166243
Admallard e denA3R46200 1A 7 HIK | HARDH -1 23 ERNSL 189332
A Seal SwedenSVATRAERZ0T A ) HIONT |HARD 4 04-16EF 3L ARTLE
Seal Sweden'SYABAEZ0 414 1 HIONT HARD! 4 4-16EPI 150 167225
NSeallSweden/SVADS4620 14| A ! HIONT | HA2014 D4-16]EPI ISL 167226
se 7 Afmalland duckMethedan dsG200 308 HIONT | HARD3E-200EPF 150 243453
Amallard duck/hetheands 32201314 ¢ HIONT | HARDT3-08-05]EFI 150 243431
Amallard duckihetherlandsBA0150A F HIONTIIHADIS-03 04 |ER 150 243393
s (A mialland duck!Met herland s2R01418 ¢ HIONT | HAROT4-02-17) BRI 15L 5738
Admallag duckiMet herdands200 408 ¢ HIONT |HARD4-0-17]ER 30 243904
1 KJA06543.1 Influenza A virus (AlJiangxilPBA3I2013(H10NE -
® 3castem curlew HebeifOHIEER0N S HIDNTIA £ HIT ||Hf!\[2013-04-25|LPI I5L 1884060 | Kuaitckan knaga H10
— Afavian|srael543/2008(A F HIONT (HARDOGSC6-01 ERIISL 136758
2., AlduckiBanglades hE22 200904 / HIONT HA[Z009-01-11]ERI ISL 300177
Alchicken'Banglades 8420200914 ¢ HIONT [HARODS-01-11|EFT 5L 3091 7a
O 4iHI71452 1 Influsnza A vins (& duck/Bangladeshig 24 2009HIONT)
Alduck!ShanghailbIr00904 / HIONIHAROOS 1201 [ERT 5L 252870

se ) AfduckShanei31 B0010[A # HIOMTHA[201 01201 |ERT I5L 252672
® 114021 Influenza A vinss [Adduck/Shane3180/2010(HI ONT))
5 & pJchicken/liangsut ST4/Z020 A £ HION3|HAIZA-0501|EFI 5L 3247067
& 2 duck/Zhejiang'S40341201 TIHION3A HIONG | HARDIT-10-20|ER 1L 16737452

SupemuuHsi H10N3, noMawHne ntugbl Kurai

& Jx500443.1 Influenza Avi m%[Nswine.rH ubeit0Z008{HIDNS])
o — W OM3T324.1 Influenza Avirus [AfswaniShandongMAOT420(H10M)

nn

" 2kentish plovenLiao ning/DDRS 172020 H1 OS) |8 ¢ HIDWS|IHARZ009 27 ERY 15L 13905218

fdmMzdzBAd &bc j dzj B HipESEIC OBBRBO dzz € dzy sIsdrH dzr = §
Gjdsd3O 1 ¢ (110) odwizmMO ctedf i O, fsmistes] dzdzts,
szt Odzdetsc 5 dz® ZsthH 9 dfftc s OBRBRE] MEGAS5. | tshisse
Hj dzHtctSGtcO R f sHIso nisied® Ggtzdrd ZP IsGCE GO0 BR&ES o]
BlsmipsPedmMisdSd ECOLOdzr MmMdzj o0 tsIs 9 jlsej 2.
A/ mal |l ard/ Dagestan/ 00sQ@@d&z8 ttEBEBOPWHI. W #d
ListsdetsL dz" 2 hilsOdRBBE o Hjdzj dz S tcOMmdtsdf;d IshOs OB ,0 " &
Mddzddz. zSOdzO HAzddz" ojlsoj?2 ECOLT 90jIs € 5dz(g
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AdutkepfGermany- SHEARTER-LOTEBA017 A  HERBINAPOTT-01-J8(ERI 151 435687
Atk epfermany- SHEARTEZ-LOT3000017 1A  HERBINALOT-0181ER 5L 436700
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iyl uuseGerman SHAR 03370 W\ HNA\ 17-0-ZEPI 5L 4%
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Aturkep/Gemany- SHOARISA-LOTD9B017]A4. HENB] NAZO7-00-Z3ER! ISL 436636
{Mmu!eswanf,‘zec Regj Wl 203722007 QHSN?\A HENA A0 17020551 150 24050
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: _|Aﬂea|Chan WIAIDATIATHIZNG JNARDTF-0S03ER 5L 1285
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c—;-:.:.r_,_w.:,

Ahazs platybynchosBel gm0 1BA
,—Ncnmmon tealPland/ PO Mm\xedHQNSDU Lﬂ« NG A 16091 IEPIIS 7933
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Alfuch CambodiaCTOWAMIZDIBA  HING|NAZD 18 05(EF15L 3997
A.'mallardlDagestan.'ﬂM!?U §1H"ONG |NA Ng
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. AlGatwalD ryawﬂ] 2!2 Li\H1 HNA\ 3R 5L 40028
AlShovelenChany LakeBB019A HI2NG HNAIQ 90 IEP\ 5L 400287

AlGarganey/Omst Region/ %B 19|A H1 NSHNADU \EPI \SL 0284

i Nma\lad!Nuvusw sk region/%64 f201 [A/ HIZNAINAD 109 9|EPHS
. AmallrdMowsbish |um’9 KEITHEIA H YN WAL 18-08- 28R 15L 337

ot | AlmallardNovasibisk region333K/2016]A./HTZNB JNARO18-1041 \EPIISLBQSDBZ
" Alshovelerovnsbirsk region/Sa0% /2014 £HYZNBINATA8-10-01 EPI L 337571
— —Nma\lardiuvnsmmk regon AL 00JA /HT2ABNAZCA08-J5)ER 5L 12001
AlyoeseiRussian Faderstion/OmehIBEDS2020A  HENGNALID-0-02(ER! L GE48
AlchickenRussian Federation/Omky1550-10/2020(8 / HANG MAZV0-1-02JER 5L 626647
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Afeater white-fonted quoseMathartands200 7ADA0AT020) T HENGINAZIN- H-7 IEF 5L 641273
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Afduck/Bangladesh/34191/2017A S HIN1||INP|2017-11-28EPI ISL 379710
Afduck/Bangladesh/34193/ 2017 A S HIN1||NP|2017-11-25EPI ISL 379732
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AdduckMongolia/374/2018|A / HANG|NP|2018-09-02|EPI I5L 697652
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Alduckiltaky i21WIRB0 24-4r2 021 JA 1 HENI|MS [2021-09- 23 EPI ISL 7987336
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= AlduckiBangladesh 18D ATUZ021 A § HERT (|MS)2021-01-04EPI 151 8948287
Alduc kB angladesh 1807 87T 2021 |& [ HENT NS 2021-01-04|EFI 1SL 9951850
Alduc K Bangladesh 188428 2021|A | HEM1||MNS|2024-01-04|EPT ISL 9953028
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- Afchicken/Bangladesh/ TB4 89 2021 |4 [ HENY| NS 2021 -06-13EFI [SL 93581584
I _IA.fduck.fElangIadeshf1?D1TBEQEINIA JHZM1|MS|2021-08-1 9EPI 1S L 9988760
Alduck/Bangladesh 17 D73 20214 § H2MS(MS|2021-08-1 5B 1SL 8988745
_IAimallardrNingxiarWZeigrzm TOHTOM A 1 H1OMHMS|201 7-0307|EPI 1SL 139340649
Admallard Mingxi 2w 2445201 FH10M TS [ HI0MT|MS| 201 7-03-07 |EPI 151 1 3984068
1| | AJduckiBanglades 3820202019 |4 § HZNZ|NS[2019-02-18[EFI ISL 503526
- AJduckshd ongoliah 398 201314 F HIMEIMS|2018-08-02|EPI ISL 697E9 3 Annenb A
- AJCommon TealfChany Lake 28/2019)4 | H13K3||MS|2019-09-07|EP] I5L 400267
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Athite-fronted goose (Anser albifrons) South Korea KKUZ0 9-380 201904 J HTMNT||MS|2019-03-15|EPI 1ISL 4071214
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[ |y Amorthern shovelenE gy ptiv B-D-6360P) 201 614 7 HAMIMNS|201 60317 [E P ISL 387965
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Adnarthern shovele /Byt B-DFES00 P20 BlA [ HYM3|NS|201 60317 |EPI ISL 387966
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Adrudy turnstone/King lslandi1 2012201714 1 H3NGIM P|2017-12-09EPI1SL 14768277
Adrudy turnstone/King lslandi11991/2017)4 1 HINEIM P|2017-12-09EPI15L 14768276
Afrudily turnstone/King lslandi1 1986 20174 1 H3NE|MP|2017-12-08EPI ISL 14768274
Adrudy turnstone/King lslandi1 198820174 1 H3NE|M P|2017-12-09EPI1SL 14768275
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A wildd weaterfowdfWestarn A ustraliald 516-3326-1 T4(201 614 { H3MB|[M P|2016-11-01|EPI 1SL 14755804
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Afnortharn shovelenE gy ptid B-D-BIAC2016]A § HTM3(M P 201 6-03-17)EP1ISL 387973
Afnarthern shavelenE gy ptitd B-D-BA0C2016]A § HZMZ|M P [2016-03-17|EP1ISL 387972
A fealiE gy ptit B-D-BIBCI201BJA, [ HTN3(IMP 201 6-03-17)EPI ISL 387970
® (01373207.1 Influenza A virus (Alswani Shandong'W 407 4/2020(H1 ON3)
@ : jkentish ploverLiaoning/DDBS1/2020(H1 ONS)JA § H1 OMS||MP |2020-09-27 |EP| 151 13985218
AfDuc kM ongoliar2021-h GOSI 202114 1 HING[IMP|2021-05-01|EP 1 1SL 16200279
AfDuckiMongalia2021-M GO3/2021 1A § HIMB|M P[2021-08-01|EP1 1SL 16212239
AfcluckfHunani&11 0801201214 1 H4MNB||MP |2012-03-25)EF 1 151 143920
o |BIMENAIIC AN 1850201 64 § H3NG(MP|2016-08-1 D|EPI 5L 260233
—‘AneaUChanyH&SIEmmA 1 H3NS|M P [2016-0%1 0]EP 1 I15L 250232
AdpintailChary 198/ 2016} 1 HINS|IMP |2016-09-10/EPI 15L 250234

I AfduckiChongoing/S2086/201 2|8 | HANS|IMP|201 2-05-05|E P 15L 206816
Afwhaaper swan/Henan'y 130/2018j8 / HEMZ[IMP |2018-12-10(EPI ISL 3229453

Adwhooper swan/HenaniTST 4120184 1 HANZ|IMP|2018-12-20]EP] I5L 3204257

Adwhooper swan/HenaniTB30/2018]4 1 HANZ|IMP|201812-10EP] I5L 2205004

Atwhooper swanfHenaniTS78i2019]4 1 HAM2|[MP[2013-01-15]EP] I5L 3161355

Adwhooper swanfHenaniTBI8I2018]4 / HAN2|MP|201512-25EP1 ISL 3226331

Adwhooper swanfHenaniTBI7i20184 1 HANZ||MP[2018-12-10[EP] ISL 3221328

L "Afwhooper swan/Henan/T33E/20184 F HANZ|MP 20181 2-10]EPI ISL 3221222
Adwhooper swan/Henan®Y 127720184 7 HAMNZ||MP|2018-12-25|EPI ISL 3229260
Adwhooper swan/Henan®Y 128/201 814 7 HANZ|MP|2018-12-20|[EP1 ISL 3229401
Alwhooper swanfHenan™ 126/20184 7 HANZ|MP|2018-12-28|EPI ISL 3229187
Adwhooper swanfHenan 258201 94 § HIN2(MP|2019-01-15]EPI ISL 3161347
Alwhooper swanfHenan™ 11620184 7 HEN2|MP|2018-12-25|EPI I5L 3228310
Adwhooper swan/Henan®Y 120020184 7 HSMNZ||MP|2018-12-25|EPI ISL 3228312
Alwhooper swanfHenan™ 124720184 7 HENZ|IMP|2018-12-25|EPI 15L 3228902

— & JX500446.1 Influenza A viru s‘AIswineHubeiﬂO.QOOB H10N5)

100 ———

KJ406555.1 Influenza A virus (Aliangxi/lPB13/2013(H10N8))

0m

t dMizdzsAd &Be j dzj Isd uj s ow
GjdsdiBO MP odtkzmO ctwdffoO, §shmistetsj ddsts]

AjchickeniJiangsufldS T4i2021)4 f HION3|[MP 2021-05-M|EPT 1SL 3247067

L @ jeastern curlewHebeiiQ HDA& 201 3(HI ONTIA £ HI ONT IMP |2013-04-25(EP 1SL 13984060
* AlSeallSweden/SVYA0546/2014|A I H1ONT ||MP 014-04-16%EPI ISL 167226
‘Ijimgmm Influerza & virus (Afduc kiShareii 3 80/2010¢H1ONT)
® 41 HO71460.1 Influerza A virus (4 fduckiBangladeshig24 2008(H1 ONT))
@ 4 fduc kiZhejiang/S 40341 201 T(H1ONZIA £ HION3(IMP| 20171 0-30|EFT ISL 15737452

HjdZHEeEC e OBRBO dzk € dzj s ks

B4 Is

tsfndztps@ds dz0 BsHIJd] ov QfdEAdtc O dzdzd MEGAS5. [ sMmistse

HjdHtesSGtORBB fsHIso jto)y-0@&dd BPIsCHEGA BR&EHE tctc i
BzsmsPEdmMisdSd ECOLOd Mdzj o0 s ojlsej 2.
A/mallard/Dagestan/0042 0 1 8 ( H1 O N-B ks O3t W s gsgizin j dz'

L stsdatsL dzr 2
fnd dzd o3.

hlsOdsds o Hjdzj dz € e OfMmds d3;

ZCOkO Heddr ojlkej2 ESOLT 90jls

U ted

hlsOdids' , o

¢ s dzd
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2.27.31 OC dz¢ yJ dzed § s Wodddmdasfyladzj Isd yj M sz Od
hlsORWBOO (sBMEZYHJ dzd j )

Il dqtekzfmr ctedff © fsHISdJfO H10 B' dzd
o BHBY d&zOo O h drn HIsdy © ¢ jectOWdy MSdn
dzj Is-R.([Kikh et al., 2013; D. Vijaykrishna et al., 2013; Ka et al.,2015)[ H d dz d
MO » wWOMftesMisteOdzd dzdz" = MEzelsdif sbts | hbs
H10N3. l ezl H1ON3 Brdz 9" Hjdzjdz o | tsd
1982), 0O dzO tr dz¢j Y doews2 {fIlsdyr o uv0Oda
2011) S5/ HdEs6j dzdzsls! o dtekfmse H10N3
LdzOydisj dz' dets?2 fMlsj § j dzd dzj W fmdats?2 .

1 jtoor 2 dLtdwls H1ON7 B" dz orwodzjdz Ik
1982) . ) 2010 G@EtHEZz hMIsOdgds H1ON7 or Lo®
boMmMlstceOdzdd, (oomMdmstisks@dzls ddEDO R7 AIOV B ¢
I s8Mis 5y dzts di3.G.sAdzdsy @tjal., 20E2).

{ ud dz 9 0Oy)dets B' dzts By, dzd s f Olstsc j d
Mdz) His9 Ols j dz' dzts, f OlstsG J dgdz" 2 fslsd dzyd Oz
L Otc Oy 08 Is &z® HzgzPsfgldn d2j H B9 QEEE dzt yg dzfmtc O o dzd Is .
OdzOdzd L ®WjlsWOQidielg, dzfrp ¥ H j dzj dzdz" 2 GIs yJ dzse j € C
dzd wddsejdjlsdudmscdy Mmewird M dzdd3s. 14
stclztf s dsteMEdr USKJOHs ed pOdzdd 2015) .
H1ON4 oomtpOLE M Oeiped@izds Lk dst
(LLEngl und, 2000). JdttkzfmM H1ON5 B'" dz tsB 7
et al ., 2012)B " dzt Isgmalsw IShAs\Qjdbps o § e WJ
Wddzse j dzj sdud MEsets OdzOdzdL ©.

g4z yOd ddz¥W dydtetseo Odzdse d izt O J-PHz1s6Ish&Y Cn ts
LOtj edMmMistcdtctseo Odzr o  tetso Ji@d]4 @f.Y.AChen dzfpd], ,
2014) 4 J S 9 J dzgd tets 9 Odzd § LIsdr odkzmMse ¢ O
Micedsj dzsse fteddzOH dzj ¥ OlIs € HYsHIsdflkz HI9N2
B dz 2] tefigcdze y©2 Md3j telsd yd dzso J SO o tej L k2
ctedff © H10, ftesdLsh juhd2 o fteseoddydd
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ttWHBd rtoesdedyjmMSdr LOBBdzj 9 0ded?2 d d d3j «
dzj W Mdets dzOMCtsdzr S5 Md3d telsj dz! dztso sB 5 dzQY j H:
rddgh ddz®@ dHtfgsdzsz, L OtwOL ddzOfm+ ddaW j S ydJj 2
fisdyr . Jd2O0 BT dZO0O cetMfdlsOdzdL qtectse OdzO o
¢ tsdzy © dzO M- sls Iswyjdzts?2 fdjodsdedd d
Hjowls! Hdzj 2 Gt §HY @z dz@ Y Odgddly ds ts d3ts ¢
Donghu/ 346/ 2013 B"d& &OBd oeLwWIlk o COyJ
110 Mkelsdf O Bls filsdy yjdtsej Sl ko j dzdyde
gqdzd toj OmMMtstelsOydd & H7N9 d HION2 fmkslk
Misdzdzr = o dtkMmtse yYj s j SO M or MsCddz § C
al., 2014; MHu et al ., 2015). 188¢0 tOL ddyo
mMelsdf © ( dzOf ted d3d te, H10NS8, H1O0ON3 d HI1
ftetsH O8N dn Ndolze fisdylz, dznts &zl dfy i lesfiy
Bz CsfdlsoOs hds (G. Deng et al ., 2015).

ANddzsejdzj sduyud MSd2 0O0dzOdzdL dMmilststedd HI
odqtekm fjtjhjdz Bls HdEB2 fIdyr ¢ HBARO
2014). JriLre0jls BjMiscCs2 Mise s ddddddnr W @td
flsdy-mled dlsO (o MdzoafdeldgstdsizQ N 7)o dzv f s W
fsfzdyydvwna HdSdr HIsdy: sdzd B' d&zd tsB
748 O] SHOFARS DN dets? oW ted R, s SEQAAEQH J Z 9 jopdddts
19656 sH ©O.

1 H O dzodisfiplh) dzj H 5 9BO detfisQimigjgiAs ] ¢ d3j dzlstse  h IsOd
Colsster j BT tsls dzts i d dzd iy ! C ListsdetsL dzr &3 o
fsmdzj Hs9 Olsj dz' desfmisj?2 Mjcedzj degls©® HA, H S f
odJekzmMOd ctedf§ © NCBI ,  tsi@edGd,{f Oy lsids 3 adzfst
z0 Mjgicd€OdgmMCze d JjottOLd2MCEy dzddedd
G Jj dztB ®EzdASIEdBBEBBRO o woaddzd ff tod dzOH dzj ) dets s ¢

s O0Cdd sBtcOL tsd3, dMmMmdzj H 59 Odzdz" 2 h Is
dZzdL Csf Olstse jdgder &3 o dqtelzmMsdy HdSdr kigtOdzg
HdzZw yJj dzseo J €O Mse dzOMmMdzets L zyg dzdz" d3 3Ot €
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fjtejHOYUO Mjcekj dsse Bl HiEzecdrn L ssdsL
sdkmses H10 k fldy LOtkzudjlk dF B da
O tefiseOda Is! flst {HsHE gL dAsyOy'ls, d H B
Bsckls ofr MiskfOl! o COYjMmsoj Swbkfd' & t]

228 1 dtsdscduimMSd) Meots2MmsoaO d ¢ jdzjls
dzdL Ctsf Olsts@ jdagder » oadtkzmMse ctedf f O
22.8.1 ¢dzsdcj dedz j Aftpal/Bayépan/1017R018& 2 i) O

vyistsBr ftejHjddls! Oddsdcjdzde’ j tc@®r diaf
f tcHejjdRdzls d ¢ j dzdzr 2 OdzO dzd L M dmMftdy L s9 O
OdzZlsd Mr aetsteslsCd, Yoodzzyj dedets? ftetslsde o dte
toj W jwwiddefig sz @ dL SCwdzdzj Sydd ARA AU
JLBsdvIsT fttsHj Bsdhistedtetso Odzd § jtej Stej fMls
fsmisddz j S ydtsdzdz 8 O dflydin’ ousticds SO dis(H o ds
Coltster 2 fteddzOHdZj YO0z ¢ OdRjtedSs OdMe 2
fndadj dzd j Isdltese | ¢ HdzW Odelsdmr etstetsisC d,
MtcOo dzj dzd l ctisdscedyds q o JtezmOdid,
COL detstsBteOL ] BiyHE Isddi3d o dtekzmOdd .

UOB &Y L zZdr SOIT dLEyjddw Odidsdcjdedzr & Mo ts2 Ml
6j OCydd bitdsy jddY ¢j BOcGeds sddoydd

4" 9o Stetsly O dzlsd ¢ j dz
Ckzte AJ4A3 Al324 A/1017 A/962 A/999 A/1377
AJ1377 80 80 80 80 160 160
A/999 80 80 80 80 160 40
A/962 80 80 80 160 160 40
AJ1017 160 160 160 320 640 160
AI324 160 160 80 160 640 160
A/43 160 160 80 160 320 80

228 . 2 [ sdzjedkizsdzg yi MSdd Mots2MmMlsoO® d W
odJtekzmMO odtekzmMO® A/ teal / Dagest al

17T &z ftes0dzOdzdL Jtetso Odg Odizq dzts € d ) dzts Is o
SMdesedz' § dLoaJMmisde § BdsdR®@ u) N dzs E6L
Yls s 74 hIs O 330 ftedmkzlsmlse z¥ Is L Od3d dz" ,
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ook dzj delsdetsfls! bk drhj2 d Sl Stse o, f

Msslso jlsMlse j dedzs. © Hikes2 Mstsd , dec
G309D, T339K, RA77G, 1495V, K627E A676T), Cwltstr j
fsor fdls! OCkdodasils: §odddjteoOLr o Cd
LOdBj dgs?2 o PB2 (KG627E), fdedy0shj2

ddz) Ssf dlsOs h da, sOd3 X J d dzy dizOm! L Od3d dzC
o j dzd ud dzdtsfylslaf SO dzizdad j RO dedetadz® § s d a3 dzlsj ¢
MicjHd tHBUPBEZY jdots dzj BT dzis.

v OB dzd @O ¢iddzsS d mMdztsls dz" § L A/tdl/Dagestah/10 T (B OH{2N5),

folsjdydOd dts MowL Odgdzr | M tjfdzdSOydj?2, f§Oltsa
¢ di3d dzts € d wkzelsd
Is dz@Ms L d H dzw
Cjcdj 1 slsj dzyd Odzt dz" 2| S tslststet R fyls s y dzd
fsCOL
T A
PA 149S P149S3 sGtcOded yj ¢ HS5N1 (B. W. Leung et al.,
dzj s Odz! dztsfyls ! 2010)
PA 515A T515A8 fMded 3 j dzd § O HS5N1 (D. J. HulsePost et
f sdzd d3j e OL T al., 2007)
PB1 598L P598Ld fded % 4 dzed J o HIN1, (C. Xuet al.,2012)
9 MDCK H5N1
PB2 391E, 627E Q391E8 fyded » 4 ded 4  H5N1 (R. Salomoret al,
odtelzdzj dals des s d 2006;J. Bogs et al.,
K627E8 fydzd 3 4 dzd J 2011)
tej fdzdC Oydd o
Bdzj S5 dlsOs h
PB2 701D N701Dd zo j dzd yj &f H5N1 (Z. Li et al., 2005)
dzj s Odz! detsfpls d
PB2 89V, 309D, L89V, G309D, T339K, R477G, H5N1 (J. Li et al., 2009)
339K, 477G, 1495V, K627E, A676T0
495V, 627E, fsorhjddj OSCNK
676T fsdzddzj cOL " o ¢

17T dz fteseo jH]jd WdJddztce jigcsdgdjvgldsnsod 2 ¢ jOid
Alteal/Dagestan/1017/2018/12N5), H &% Istse s ylstser dzzyh §
oLOddisMowLd dBIYHE dtseor &3 hIlsORBBzsd3 H12 N
f smistctsj dz d ftoesOdzOdzd L dtetso Odz W d dzts
BOC M BOdz! detsets (MO HISY SHESB W

[ dzv 1 dstsdzdf o C dfstsuynjddg'H s Ols j dz' daetsis d , 1
OdzOdzd L sd3 dL B OLjrdzlf ts@)ddg @ G P ls g Szelzeizly i I© 332
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or wWodzj dedz » 9o r tifHigs 20 diddsd] UGB IsHAEINAS B; \/. . Tang
et al., 2020).

NJdzse jdzj s Uy BSEj ez lzZsO 1 ¢ Yoj HMISC
]l sfmdzj His9 Ols j dz! detsfyls Mdedzd dzls© NA dMmMmdzj
HsMistse jtodzgze CdzOHEZ M oadtekzmMOdZd H12N5,
9 btz ydmdzj ®ls HJSdRr EIstS$, M B tc O dadze"
1 setsmMdedtemMEs2 B dZOMIs( . ) yJ dzts a3, J o tc
MO i3 ©OL dessB e OL dz" B3 o dkzmMOdd 112 Mt
SlsH j dz' dets? dzdded j 2 Od pRtc@®gzibd MG d 4 tog ¢ tpls Ot
H12N9, 9" HJ dzj dadz’ a3 tslstc OSnizaizd Gald s @ryfidplss)y dzd
[ UudodHdets, vyt Mmkh jMmlsokzels tslsHjdz' dzr | G
1 1-B)2Blsdf © dL [ettOLdd d ¢d3j tedS OdzmMS dr ¢

ANddzse jdzj sduyd M 54 Hitejots Mmjcdij dzlsO
1 sfmdzj His9 Olsj dz' dzts it i ) dijj Heldi jdelidssCs N'Als O di3d30
sBtcOL YBsdi, MsBteOdzdz” d3 dz0O L j t6] y Odz" ,
sB dzOMisd . ClskO CdzOHO ®BttOLEZjIs BBdj,j ¢
ftcj] HMIsOo dzj dz' sBteOL Yr odokzmMtse ctedf i O,
[otosf sMistse j odets tSlsdzd ydz© tsls dzgj j Htelzc OW
CEZHO 9o rn HJiS Edydy tcAj/daip | | ar d/ Shanghai / N
fsCOLr 90jIs Mots] twHMmMlsots Hickzedd3 o dtclzm(
Slsd3j sdls! ¢ dzOHE, B @t sCO-tEbizENSd # @ 1c Iz f) G
9" HJ dzj dg ) Mmis tc ©dzO A [otesyf J 2 MC 2 Yy O
SBOL S Odzdzze, o GMdzso dztsdz, h IsOBBOBI, !
d BT dzd o' HJ dzj dg O Ijtttedlststedd t tshihd
sB dzOMisd, 1 Eztwisdd) .

ANJdztse jdgj sdujmMSEBs] HJjtejots Mjcedij dzglsO F
Miedgj dzeslz PB2 dmMmdzj Hizj &B3OY f sMmdzj His9 Olsj «
Hiczedd3 BBKGOL ytse dL r 06 4 mis ©dzO, CBsist
tcOMMdBzOIsted o Ols! Btsdzj J Ctolzf dzz o  WCdsdstisdgjlzdz
onrtSHdIs, Iss ISOd3 disy dzs dzOB dz¥ H OIs! Jjh j B¢
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%~ Aimallard/interior Alaska/9BM10393R0/2009 A/ H12N8 HA EP1ISL 141810
Ablue-winged tealMissouri/11052563/2011 A/ H12N4 HA EPI ISL 158523
Anorthern shoveler/Mississippil090S025/2009 A / H12N5 HA EPI ISL 85169
Alruddy tumstone/New Jersey/Al07-839/2007 A/ H12N1 HA EPI ISL 142339
Aruddy tumstone/Delaware Bay/284/2006 A / H12N4 HA EPI ISL 327498
Alruddy turnstone/Delaware/Al03-378/2003 A / H12N4 HA EPIISL 142104
Apintail/Alaska/102/2005 A/ H12NS HA EPI ISL 6499
Atthick-billed murre/Canada/1813/2011 A/ H12N5 HA EP1ISL 148240
Acommon murre/Oregon/20361-002/2007 A/ H12NS HA EP1ISL 82529
Amallard/Alberta/52/1997 A/ H12N5 HA EPI ISL 4419
A'ruddy tumstone/New Jersey/AI00-1385/2000 A/ H12N4 HA EPIISL 142070
Aruddy tumstone/New Jersey/AlD0-2132/2000 A/ H12N5 HA EPIISL 142071
Alruddy tumstone/Delaware/471599/2001 A/ H12N7 HA EPI ISL 142079
Aruddy turnstone/New Jersey/Sg-00560/2008 A / H12NS HA EPI ISL 29356
Aruddy turnstone/Delaware/Sg-00540/2008 A / H12N4 HA EPIISL 33347
Alcommon eider/Maine/505/2011 A/ H12NS HA EPI ISL 148239
Amallard/intenor Alaska/118M01009/2011 A/ H12N5 HA EPIISL 208131 Cesepo-
A/American green-winged tealMissoun/10054622/2010 A/ H12N4 HA EPI ISL 134993 p
Alnorthemn shoveler/Ohio/12053173/2012 A/ H12N5 HA EPI ISL 189509 amepMKaHcKas
Amallard/Minnesota/Al10-2217/2010 A/ H12N5 HA EPIISL 141252
AAmerican wigeon/CalforniaHS010/2015 A / H12N5 HA EP1 ISL 266502 Knaga H12Nx
A/mallard duck/CalifomiaUCD539/2016 A / H12N5 HA EPI ISL 266523
MealRussia_Primorje/18-1377/2018 (H12N2)
Alred knot/Delaware Bay/155/2016 A/ H12N4 HA EPI ISL 273542
100 [ AMuscovy duck/Chile/3/2013 A/ H12N0 HA EPI ISL 224988
Alyeliow-billed pintail Chile/C14831/2016 A | H12N5 HA EPI ISL 326976
A'mallard/Maryland/1153/2005 A / H12N5 HA EPI ISL 7004
Amallard/Alberta/224/2006 A / H12N5 HA EP1ISL 84623
Amallard/Alberta/234/2007 A/ H12NS HA EPI ISL 84626
@ if 2008 A/ H12N5 HA EP1ISL 94241
A'ruddy tumstone/Delaware/650844/2002 A / H12NS HA EPI ISL 142087
ANmallard/interior Alaska/9BM1799/2009 A/ H12N5 HA EPI ISL 85229
A/American wigeon/California/8352/2008 A / H12N5 HA EPI ISL 94205
9 — Aimallard/North Dakota/Sg-00703/2008 A / H12N4 HA EP1 ISL 33449
Aring-necked duck/Minnesota/Sg-01066/2008 A / H12N8 HA EPIISL 141149
Abuffiehead/ Wisconsin/100S3204/2010 A/ H12N5 HA EPI ISL 134952
100 — A/American green-winged tealWisconsin/11053580/2011 A/ H12N2 HA EPI ISL 158435
Aruddy tumstone/Peru/PuV52/2008 A / H12N5 HA EP1 ISL 189987
Amallard/Maryland/090S1171/2009 A/ H12N5 HA EPIISL 216785
Aimallard duck/Minnesota/Sg-00055/2007 A / H12N5 HA EPI ISL 22651
Amallard/California/2595V/2011 A/ H12N5 HA EPI ISL 135116
Anorthem pintailinterior Alaska/10BM15017/2010 A/ H12N5 HA EPI ISL 208127
Amallard/nterior Alaska/12ML00678/2013 A/ H12N5 HA EPI ISL 258631
AAmerican green-winged tealMissouri/15054865/2015 A/ H12NS HA EPI ISL 245526
95 — A/mallard duck/Ohio/16050921/2016 A/ H12N4 HA EP1ISL 294010
_r Amallard/Ohio/407/1987 A/ H12N5 HA EPIISL 6514
a7 AlduckWisconsin/480/1979 A/ H12N6 HA EPI ISL 89388 o
Alred-necked stintWestem Australia/5745/1982 A / H12N9 HA EPI ISL 27378
100 + Algreen winged teallJapan/9KS0643/2009 A/ H12N3 HA EPI ISL 167219
2o |- AduckiChibal1/2010 A/ H12N5 HA EPLISL 238017
Alduck/Tsukuba/212/2006(H12N5) A/ H12NO HA EPIISL 106119
ANduck/Primonie/3691/02 A/ H12N2 HA EP1ISL 10382
Aduck/Hokkaido/86/01 A/ H12N5 HA EP1ISL 393
Alwhooper swan/Mongolia’232/2005 A / H12N3 HA EPI ISL 65850
Amallard/Sweden/3328/2003 A / H12N5 HA EPI ISL 189393
Ahteal/Norway/10 1836/2006 A/ H12N2 HA EPI ISL 22598
Amallard duck/Netherlands/83/2008 A/ H12N5 HA EPI ISL 329024
Amallard/Sweden/100117/2000 A/ H12N5 HA EP1ISL 144308
Amallard/Sweden/50968/2006 A / H12N5 HA EPIISL 189398 -
malard/Sweden/2213/2003 A/ H12N HA EP1ISL 189395 Espasuiickan knapa
Aesser flamingo/Kenya/54/2008 A/ H12N2 HA EP1ISL 218647 H12Nx
AMallard/Netherlands/15013156/2015 A/ H12N5 HA EPIISL 291192
| Meal/DggSstan/IOI'h’ZO!B A/ H12N5 HA EPIISL 331307
Atteal/Chany/324/2017 A/ H12NS HA EPI ISL 331295
A'shoveler/Ubinskoe Lake/43/2017 A/ H12N5 HA EPIISL 331306
A/mallard/Novosibirsk region/962k/2018
100 Ashoveler/Novosibirsk region/999k/2018
ABewick swan/Netherlands/1/2014 A/ H12N1 HA EPI ISL 267238
Aduck/Vietnam/G18/2009 A/ H12N5 HA EPI ISL 89573
Alesser whisthing-duck/Thailand/CU-W3941/2010 A/ H12N1 HA EPIISL 110105
Awild goose/Dongting/C1037/2011 A/ H12N8 HA EPI ISL 140706
Aenvironment/Hunan/S4484/2011 A/ H12NT HA EPI ISL 143956
Aduck/Hokkaido/W26/2012 A/ H12N1 HA EPI ISL 293518
Alduck/Fukui/181006/2015 A/ H12N5 HA EP1 ISL 239416
100 = A/Environment/Jiangx/08488/2015 A / H12N2 HA EPI ISL 247287 J

_—
0050

t dmMzdzsAd &8c j dzj B HigES@Ic OBBO dzlz € dzj slsdH dzr = ff f
CjdtBO 1 ¢ odtekzmMO ctedf f ©, §omlstetsj dedetsjy d3j Is
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Al bimiHunant1 2,02 YYDTHEA 3267201 B4 £ HIN2|PA|2018-1202ERI 15L 399123
Alwild bimiHunan/01.18 YYDTHEDS 10201 S(HIN A 1 HIN2|PA 2013-01-18[EPT 15L 288142
fHunan/
fHunani

Al riHunan/1 15 YYDTHBDS 1 20 8(HON2IA | HON2IPAJ01G-07-16/EP 1L 30168
Al HriHunan/1. 18 YY DTHBD241i201G(HONEYA | HBNZIPARQ1S-0™-16/EP) 5L 304156
Al HiHUnan/. 18 YY DTHBDN 14 2S(HONZIA | HONZIPARQTS-0-16IEP1 8L 388154
L Atk Bantlatesh SSI20 1G4, HIN3PAI2HH02L9EP] BL S03462
ATTICKIBanlatesh 288271201904 / H N3 PA|-02-08EP! 5L 503625
— AlteallDagestan/101712018 A [ H12NG PA EPI ISL 334307 23.012018
r— AUk ngol 398201904 / HINGIPA 201603 D2EPI 5L 697593
AfAnger brachyty nhus/South Kores 220190 / HENIPA 201312 03EPY 13L 16335042
n 100 1L Alwil i Souih Korea/37-1 1201 54 1 HEK[PAR019-0241 EPIISL 15386857

100

Ll Alnger fabalis/South KoreaSl 201914 1 HEN2IPA 20191 1-27[EPI 15L 16336946
1o | AfBean Goosa(Anser fabaliskSolth KoreakNUZ021-60 2021 A / HaNBIPAJ2021-04-06IEPT 5L 14835661

1 AlBean Goosa(Anser fabalisy South KoreaHENG 2021/ £ HENGIPARD21-0H10EPI15L 14835724
" AdDuck(Anas sp. 3 ongoli AW NTE-1417 20184 £ H2ME[PA| 2018-03-15EPT ISL 4071306
—A/GadwalBurati a2 22120194 [ HEN3IPA 20131 (-121EP1 5L 400278
—Afmallan{ 3hanghair D3 12066 27201 B4 7 H1 ONAIPA 2018 12-08EPT 151 435089

v [ AdCommen TealBunatiaBar 20154, ¢ HINTunk nawn|PA| 201803 D3EPI 5L 403713
7| AVDuckiM cnoolia201 349620194 ¢ HIN1|unknown(PA 201307 20[EPI 15L 6705221
7 AfduckiM ongolia WKL X 20228 / HINT unknawn] PA[2022-0%-01|EPI 1313414328

AdtuckMongoiatWKLEZGE20224 ¢ HIMIunknown(PA 2022-0501EPT 151 13414529
Admallarcihavosibirsk region'1B04k20154 § HANG(PA|201%-00-05EP! (5L 400274
AlGamaney/Cmsk Recion/ 22 201904 1 HIMIIPARO1S-08-1|EPI 15L 400282
AfShoveleriOmek Region/7 1720154 / HINGIPA 2% 08-31EP 1 15L 400209
Aftormman tealMNovosihirsk region 3531k 202014 1 HIONE( PA2020-00-291EPI 151 1240934
AdmallaniCrrsk Region' 532014 £ HINSY(PA2019-08-21|EPI ISL 400275
fedraisan ¢ oot Novosibirsk region'3 43367 202004 1 H3NB) PA2020-08- 291EPI 151 1184513
o Adpoc haniBuryatia 3¥20181A 7 HANE(IPA|2018-08- 2P 1L 337148
dpintailiMovosibirsk region/S04K2013A 1 HANGIIPA 201 H-10-01ERI 15L 337306

=

ks

— Afmallarch Chary Lake/ 13 201904 | HIN3|PA 2013-03-DAIEPI 15L 228038

(1]

@ NEG3062 1 nfluenza A vius (Afareen winged tealf)apany Bk 50643 2008(HT 2M3)
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Alduck/Cambodia/e8T241D15/2020A / HANG]INS|2020-08-21]EPI 1SL 13295072
Adduck/Cambodia/e8T241D16/2020)A / HENG[INSI2020-08-21]EPI 15L 13295073
Alduck/Cambodia/e8T241D6/2020A / HANG]INS]2020-08-21]EPI ISL 13235075
Alduck/Cambodia/edT241D5/2020]A / HENB|INS|2020-08-21|EPI 15L 13295074
Alduck/Cambodia/e8T241D11/2020]A / HANG|INS|2020-08-21|EPI 1SL 13295071
Afduck/Cambodia/e8T241D10/2020]A / HANG|INS|2020-08-21]EPI 1SL 13295070
A/Duck/Cambodia/e@T241010/2020A / HBNG|NS[2020-08-21/EPI ISL 16209083
[ | A/Duck/Cambodia/e8T241D11/2020]A / H3NE|NS|2020-08-21|EPI ISL 16209054
A/Duck/Cambodia/e8T241015/2020A / HENG|INS[2020-08-21/EP! ISL 16209055
A/Duck/Cambodiale8T241D16/2020|A / H5N6|[NS[2020-08-21|EPI 1SL 16209056
A/Duck/Cambodia/e8T241D5/2020]A / HANBIINS|2020-08-21|EPI 1SL 16209057
A/Duck/Cambodia/e8T241D6/2020]A / HANGINS|2020-08-21/EP1 ISL 16209058
A/Duck/Cambodia/e8T241D9/2020)A / HANG|INS|2020-08-21/EPI ISL 16209059
A/duck/Cambodia/edT241D9/2020]A / HENGIINS|2020-08-21|EPI 15L 13295076
—— A/duck/Mongolia/419/2019)A / HAN3|INS|2019-09-12|EPI 1SL 503347
I Adwild bird/TumujiTJ318/20201A / HE[INS[2020-04-25|EP ISL 14846092
AlGadwall/Buryatia/2226/2019|A / H3MB[INS|2019-10-12|EP! ISL 400279
A/Gadwall/Buryatia/2252/2019|A / H12N5[INS|2019-10-13]EPI ISL 400280
I A/Mallard(Anas platyrhynchos)/South Korea/KNU2019-54/20181A / HEN3|INS2019-10-231EP1 15L 4071064
_| A/mallard/South Korea/JB21-58/2019|A / HAN3|INS|2013-09-29|EPI ISL 4072008
A/Mallard/Buryatia/44i/20191A / HBN1[INS[2019-09-01|EPI 1SL 403705
A/Common Teal/Buryatia/73i2019]A / HEN1|INS[2019-09-01]EPI 1SL 403713
I~ A/Gadwall/Buryatia/2206/2019]A / H12N5|INS|2019-10-12|EPT ISL 400276
—— A/White-franted Goose(Anser albifrons)/South Karea/KNU2021-18/2021|A / HENZ|[NS[2021-02-161EP! ISL 14835601
— AMWild Bird/South Korea/KNU2020-77/2020]A / H3NG[[NS|2020-10-05]EPI ISL 6784911 A.ﬂ.ﬂe.ﬂ b B
—— Adwild duck/Shandang/W6271/2019]A / H3NB|INS|2019-10-08|EP! 15L 16166664
Afwild duck/Shandong/\W6280/2019A / H3NG|INS]2019-10-08]EP! 1SL 16166668
Alcommon teal/Shanghai/JDS110203/2019]A / H12N8|[NS|2019-11-021EPI ISL 501427
3, A/mallard/Anhuif3-683/20191A / HBNZ[INS|2018-11-191EPI 5L 462613
Afmallard/Anhui/2-682/2019]A / HENZ[|NS[2019-11-19]EPT ISL 462611
AMallard(Anas platyrhynchos)/South Korea/KNU2019-51/2019|A / HAN3IINS|2019-10-11|EPT ISL 4071308
ﬂfduckl’BangIadeshf39397.f2019\A IH10N3(NS[2019-03-27|EPT ISL 503538
L Awild bird /Shandong/11706/20191A / HINZ|INS|2019-12-15]EPI ISL 4062000
91 Afduck/Mangolia/447/2018]A / H4NG|INS|2018-09-02|EP! 15L 697635
Afduck/Mongolia/374/2018]A / HANG]NS|2018-09-02|EPI ISL 697692
Adturkey/England/138521/2022|A / HBN2|INS|2022-10-19|EPI ISL 13585747
Alduck/Bangladesh/37605/20191A / H10N3|INS|2019-01-17|EPI ISL 503507
ﬁ{ Alduck/Bangladesh/37631/20191A / H10N3|INS|2019-01-17|EPI 1SL 503513

o
(=1

A/duck/Bangladesh/37630/2018|A / H10N4|INSI2019-01-17|EP! 1SL 503481
Alduck/Bangladesh/37626/20191A / H10N4INS|2019-01-17|EPI 1SL 503483

Algreylag goose/Germany-HE/2018AR230-AK3822/2018|A / HEN2|[NS[2018-04-17|EPI ISL 18458721
A/mallard/Novosibirsk region/3513k/2020|A / HANG|INS|2020-08-29|EP! 1SL 1240999
87, Alteal/Buryatia/63/2018|A / HINB|INS|2018-08-26/EPI ISL 337397
A/mallard/Chany Lake/48/2018|A / HINS|INS|2018-09-30|EPI ISL 337401
AdtealiDagestan/57d/2018|A / H8N4|INS[2018-09-15EPI ISL 337411
Alteal/Dagestan/1017/2018 A /H12N5 NS EPI ISL 331307 23.01.2018
A/mallard/Netherlands/19001282-001/2019|A / HAN1|INS|2019-01-23EPI 1SL 819124
AlAnas platyrhynchos/Belgium/7828/2016|A / H12N5(INS|2018-08-291EPI 1SL 502613
7, A/swan/Natherlands/18019125-002/2018|A / HAN3||NS|2018-12-28|EP ISL 825158
Alduck/Netherlands/18018989-011015/2018]A / HEN3|INS|2018-12-24|EP! 5L 625173
& KMBBG067.1 Influenza A virus (A/green winged teallJapan/9KS0643/2009(H12N3))
® \IN049591.1 Influenza A virus (A/mallard/Shanghai/NH011204/2018{H12K5))
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ANddzsejdzjIsdyijmMétsy Hjtejots Mjedz dzd @& |
MmMdoeodgj dzlsze NP dMmimdzj Hizj &3 2 hIsOdBBdBE f tocd dzO+
zddzedd odtkzmMO ctedftf O fGIlsdy. [dz BBKOL L
[ ©Oc¢ j Mis ©dzO, O OCY] BGBtOL yPhizfd dzmisBd tc G &
] J ed3Odzd (. 1 © HOdzdets?2 Hj dzH oSG tc O d3d3y ai3ts
odqtezmse. 1 tsylsd o Mmw ¢ tclthde@®@W3dE dz@QH O,c {f Sslxiz
dzd 9 AtSHWYIs, Memistsdls dL sBiOL Yytso [ 9 16
ZzOf od d3d t6, § ZOHMz'od Mmasd s Psas cmMiEzBIsdf O H?
sjtetedlststcedd [otesf j2MCdr MistcOdz (1 j dzs toc
RIsOdzd d, | jJtedz3@@dd) eBs58HRQD.1600C Y J, d3 s
odukzmtse, or Hjdzjdzdzr = Bl HBE®RBONdd-s EIBC
1 OdzG dzOH j N .

ANJdztse jdzj sduijmMEBs] Hjtejots Mjed3j dzl8 @& N
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fticdmMizlsmilse dj Htclze d ~ hlsOdgdzss e , df Us O BEEC
A/mallard/Dagestan/1050/2018 (H7N&|) A/mallard/Dagestan/1051/2018 (H7N3).
t 4 W4 t@jhdEo dzd3r |, CO¢C d o MmMdzEyoOws Ho&W Ht
Btsdz! h 52 C d&zOH T ) Cclsstolzs 9 nSHC
Alteal/Dagestan/1017/2018 (H12N5).
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ADuck Hungary/54738/20161A 1 HSNBINPI2016-11-09IEP ISL 266453

ADuck Hungary/ST64/20161A  HENBIINPI2016-11-11|EPI ISL 266457

Alllute swanHungary/5276/201TIA / HENGNP[2017-02-16IEPI 1SL 255935

A'GooseHungary/59712/2016/A  HENBINPI2016-11-26)EP ISL 265398

Alllute swanHungary/113/2017JA  HENBINPI2017-01-02IEP 1SL 255190

AHartis Hawk/Hungary1201201TIA / HENGNP2017-01-02EP1 ISL 256191

Allulard Duck/Hungary 591631201614 / HSNGINPI2016-11-24[EP 1SL 378256

AlduckiHungary/60441/2011A / HENS] NPI2016-12-02EP1 1SL 239420

AMulard duckHungary/59163/20161A / HENBINPI2016-11-24EP1SL 271714

AlGooseHungary/54909/2016]A  HSNBINPI2016-12-14IEPI ISL 271713

AlGooseHungary/G3743/2016/A / HSNBINPI2016-12-HIEPIISL 271712

AlGooseHungary/7051/2017]A / HSNBINPI2017-04-18IEP ISL 271706

AlGooseHungary/6729/2017IA / HENBINPI2017-04-0TIEP ISL 271705

AlGooseHungary/7261/2017]A / HSNBINPI2017-04-18IEP ISL 271704

AMulard duckHungary/52302/20161A / HENBINPI2016-12-07(EP 5L 271711

AMulard duckHungary/50369/2016]A / HNBINPI2016-11-23IEP 1SL 271710 BbiCOKONaToreHHbie BUpychl HONS,

AlGooseHungary/S9763/2016/A / HENBINPI2016-11-27IEP ISL 271709

AMulard duckiHungary/54454/20161A / HENBINPI2016-11-081EP 1SL 237964

| AlTurkey Hungary/2030/20171A / HENBINPI2017-01-18[EP! 5L 255158 Espona (2016-2017)
AlgooselHungary/55128/2016/A / HENBINP2016-11-11IEP 1SL 237965

T ehickenRepabic ofMacedonia G607 HEISIPROTT.0128EP 1L 29738
Alchicken/Republic of Macedonia/AR1167-L02131/20171A / HENBINPI2017-01-21[EP1 ISL 261634

APheasantHungary/T635/20171A / HENSINPI2017-02-24EP) ISL 255937

L APhezsantungary/555372017A / HENGINPROT 02 6P ISL 256936

71 |Almute swan/CroatiaT0/20161A / HENGINPI2016-10-30[EP 1SL 238196

Almute swan/Hungary/51049/2016/A/ HSNBINPI2016-10-09IEP 1SL 237730

| Alshelduckitaly 1TVIR172-24/2017IA  HSNBINPI2017-01-03IEP ISL 266305

L Alduck/BulgarialDobrich/407/20171A 1 HENBINPI2017-10-17[EP1 1SL 419350

- Alchicken/Germany-NW/AR3197-L03036/2017IA / HENG] NPI2017-05-09(EP1 1SL 436174

1 "L Adomestic duck/Germany-NJAR350-L02995/2017]A / HENBINPI2017-01-16IEPIISL 436149

L Aldomestic duck/Germany-SB/AR1464-L03032/2017]A / HENG] NPI2017-02-16IEP1 1SL 436170

Amallard duck/Georgia/8/2016/A / HANGINPI2016-09-30[EPI1SL 328967

Almallard duck/Georgia/3/2016/A / HANGNP2016-09-30EPI 1SL 328973

Amallard duck/Georgia/4/2016/A  HANG[NP12016-09-30EPI 1SL 328972

L= Amallad duck/Georgial7I20161A / HENGINPI2016-09-30[EPY SL 328969

Amallard duck/Georgia/8/2016/A / HANG[NP12016-09-30EPI ISL 328970

— Almallard duck/Georgia/912016/A / HANGINPI2016-09-30[EP! ISL 326966

Amallard duck/Georgial5/2016/A  HANGIINP12016-09-30/EPI 1SL 328968

1% Ateal(Chany/135/2016/A / HINGINPR016-09-10/EPI ISL 250232

==
=
==

2=}
=

—T': Adpintail/Chany/198/2016]A / HINB{INP|2016-09-10|EP! ISL 250234

A/mallard/Chany/185/2016|A / HINB|INPI2016-03-10/EP! ISL 250233
A/Common Teal/Dagestan/34d/2019|A / HANG|INP|2019-09-29|EP! ISL 403716
Alturkey/Germany-NI2021AI08800-AK4843-AK4864/2021)A / HAN3(INPI2021-12-18]EP! ISL 18458719
A/Comman Teal/Omsk Region/54/2019]A / H3NB|[NP|2018-08-11|EPI ISL 400271
AlteallDagestan/1017/2018 A/H12N5 NP EPI ISL 331307 23.01.2018
Alteal/Dagestan/23d/2018JA / HINGIINPI2018-09-151EP! 1SL 339040

Alduck/Bangladesh/18D722/2016|A / HANG|INP|2016-11-07|EPI ISL 333109

93| Alduck/Bangladesh/180726/2016|A / HANGIINP|2016-11-07|EPI ISL 333108

Alduck/Bangladesh/18D723/2016|A / HANG|INP[2016-11-07|EPI ISL 333107
Alduck/Bangladesh/18D725/2016|A / HANGIINPI2016-11-07|EPI ISL 333106
# MN049588 1 Infuenza A virus (A/mallard/Shanghai/NH011204/2018(H12N5))

om

# KMB68064.1 Influenza A virus [Algreen winged teallJapan/9KS0643/2009(H12N3))
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— Afshoveler/Ubinskoe Lake/43/2017[A / H12N5||MP[2017-08-02|EPI ISL 331306

- Afpintail/Novosibirsk region/519k/2018|A 7 H3NB|MP|2018-10-01[EPI ISL 337395

— A/mute swan/Netherlands/18016105-001/2018JA / HIN2||MP|2018-10-30[EPI ISL 825157
— A/mallardNowvosibirsk region/3513k/2020]A / HANG|IMP [2020-08-29|EPI ISL 1240939

| Alteal/Dagestan/1017/2018 A / H12N5 MP EPI ISL 331307 23.01.2018

— Afteal/Dagestan/44d/2018JA f H3NB|MP|2018-09-15[EPI ISL 337413
— A/Anas platyrhynchos/Belgium/7827/2018|A / H3NS|MP|2018-01-09]EPI ISL 502612
— Afcommon teal/taly/21VIR49-88/2021[A / H7N3|[MP [2021-01-07|EPI ISL 7987329
8_{ Afteal/Egypt/MBD1566C/2018)A / HEN2[[MP[2018-01-04[EPI ISL 4031376
Afteal/EgyptMBD15560P/2018]A / HENZ2|MP|2018-01-04[EPI ISL 4031375
_EA/ShO\.elerlOmsk Region/71/2019/A / H3NS|MP|2019-08-31[EPI ISL 400289
A/mallard/Russia Primorje/166T/2020A / HIN1|unknown[MP[2020-10-18|EPI ISL 1241002
— A/mallard/Novosibirsk region/3449k/2020]A / HANG|MP|2020-08-29EPI ISL 1273442
— AfGarganey/Omsk Region/118/2019A / H12N5||MP[2019-09-01|EPI ISL 400254
1~ A/pintail/Novosibirsk region/518k/2018|A / H3NS||MP[2018-10-01|EP! ISL 337147
— Afmallard/Omsk Region/63/2019]A / H3NS|MP |2019-08-31|EPI ISL 400275
AfduckMongolia/961/2019]A / HINS||MP [2019-09-20|EPI ISL 503359
AfduckMongolia/876/2019]A / HINS||MP[2019-09-20|EPI ISL 503358
— Afgadwall/Chany/893/2018JA / H3NS|IMP[2018-10-19[EPI ISL 333615
96 | A/duck/Mongolia/127/2015]A / HANG|MP|2015-08-30[EPI ISL 209115
1 Afduck/Mongolia/101/2015)A / HANGIMP [2015-08-30[ERI ISL 209112
Algarganey/Bangladesh/38920/2019A / H7N4|IMP|2019-02-07|EP| ISL 503509
A/Anas platyrhynchos/Belgium/8777 003/2021]A 7 H7NE|MP|2021-06-27[EPI ISL 9251569
3t - AMallard/Netherlands/11/2021JA 7 H5N2||MP[2021-12-19|EPI ISL 9012575
I AlfTadorna tadorna/Belgium/1260 0003/2022[A / HANG|IMP|2022-01-22|EPI ISL 14389203
i{ Afmallard/Dagestan/1050/2018|A / H7N3||MP[2018-01-23|EPI ISL 331289
A/mallard/Dagestan/1051/2018)A / H7N3||MP[2018-01-23|EPI ISL 331290
iA!showler/Nowsibirsk regiory998k/2018|A / H2N1[|MP[2018-10-01|EPI ISL 338361
Afcommon teal/Novosibirsk region/3559k/2020]A / HANG||MP|2020-08-29|EPI ISL 1240996
%3 | Afturkeytaly/21VIR6668-64/2021|A / HENS||MP[2021-08-10|EPI ISL 7987331
~ﬁ Afturkey/taly/21VIR6668-65/2021|A / HENB|MP[2021-08-10|EPI ISL 7987332
A/mallard/Poland/P074w5/2018[A / H3NS|MP [2018-09-05|EPI ISL 17978924
— A/mallard duck/Georgia/10/2016]A / H7N7||MP|2016-09-30|EPI ISL 328976
— A/Showeler/Chany Lake/52/2019]A / HIN1|unknown[MP[2019-09-07|EPI ISL 400286
— A/mallard duck/Georgia/2/2016]A / HTNT|MP [2016-01-04|EP| ISL 328975
1| Afcoot/Novosibirsk region/563/2018JA / H3NS|[MP|2018-10-03|EPI ISL 337149
Afgadwal Novosibirsk region/982k/2018]A / HINS|IMP [2018-10-01|EPI ISL 337145
~ Afpintail/E gypt/MB-D-384C/2015[A 7 H3NG|[MP[2015-10-26|EP| ISL 387967
— AfGadwall/Omsk Region/123/2019]A / HINS|IMP|2019-09-01|EPI ISL 400283
— AfAnas Platyrhynchos/Belgium/10811 6/2019]A / HGNG|MP|2019-09-21[EPI ISL 502593
24 | — A/mallard duck/Georgia/1/2014|A / H1ON7 |[MP[2014-11-24|EPI ISL 329002
 Alduck/Chongaing/S2086/2012|A / HANB|MP|2012-05-05|EPI ISL 206816
Afwhooper swan/Menan/T258/2019]A / HHN2||MP|2019-01-15EPI ISL 3161847
Afwhooper swan/Menan/Y 116/2018]A / HSN2|MP[2018-12-25[EPI ISL 3228310
Afwhooper swan/Menan/Y 120/2018]A / HSN2|MP|2018-12-25[EPI ISL 3228312
|| Alwhooper swan/MHenan/Y 124/2018JA 7 HSN2|MP2018-12-25EP1 ISL 3228902
Afwhooper swan/Menan/Y 126/2018]A / HSN2|MP|2018-12-25[EPI ISL 3229187
Afwhooper swan/MHenan/Y 127/2018]A / HON2|MP|2018-12-25[EPI ISL 3229260
Afwhooper swan/MHenan/Y 128/2018JA 7 HSN2|IMP|2018-12-20[EPI ISL 3229401
Afwhooper swan/MHenan/Y 130/2018]A / HSN2|MP|2018-12-10[EPI ISL 3229453
—® IKMGGB%SGA Influenza A virus (Afgreen winged teal/Japan/9KS0643/2009(H12N3))
MN049590.1 Influenza A virus (A/mallard/Shanghai/NH011204/2018(H12N5))
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I sHIsdy H12 OS] OfmMmMtsyddtetse Odz )
cjJHECts tBdROEYdoaOjlsmw o fJtedtetsHj ( M. V
dkzelsdf H12 Brdz off jtco" j B dzOtclzy jdz & s
5B dzOtelzy j ded g M® 18 §Htfly j-w fdf digs dgataipStis oy 6 § ¢
tcjeddzy BldtshdlshMy -20 dahdl edsw@dzde 80286
otsHES &zZOo O hdrn fIsdy B" dz o"-mgazpdef ®Mj € ts1
MudlsOj smw yOmis! 8 IstcOdzn ¢ tsdzls d dzj agls O df! Isdfry
djojtdes? dLdd d roeotesfr o wte) O Oy dgbzss A3

( D. Muzyka et al ., 2016) , fted -11Is
LfdHj Bdsdzsedud MSd Mme WL Odz-Ififs fiplsiisteuzE a3 dd Lc
[T sB dzOte iz d dzd , YAdtesal/Dagexstan/101 B2D RIS 2N5)

ftoeddzOHdzj ¥ dIs ¢ JotwOLd2MEdd 6jdzjlsdyj MEc
wodzwe h jgtsimw shdetso dzr d@3 Odzlsd ¢ J dzts 3. RL O
MiojtesOBj tedC OdzmMC OWw d 8 Y detsOd3] ted € Odzm € O
LfdHE®® L9 yvyddzd M 2012 s 2014 GBH BT
112 MmMEkelsdf O HdEBEet flkdu! jes fHftsdmn
(Cairinamoschata, ylts E2SOLTr 90jIs dzO f jtoj HOYk
HdSdr fIlsdy HSAB3OBIuzdfidtal(B18). Ji menez

dL dOldN@te Odzlsr 1 12 i © datirfefgfipdlzj Hst©Ods @dig] W
dZzdlsj Ollkzter dd&d*ls Mfjydvduj mMcdj shEarnd
oLdd, M ftesddCdsejddjd @20 Ml Of wddj s
Ctedtf f O -fiHzAB2ASN2f © B'"' dz dHjdelsdW dydtetse Odz
C dzts € IpMmdz@Icata B JdIls O N j-Bisdztels da'tsH difsG sSH ! W R
Yylsts Br dzts ff jtcor &3 MssBh jdadj &3 sB H12N2,
(J. Liu et adj.ls,dy2mXa)?. odzdissid j f s5C OL Odz
mMelsdf © H12N2 Mtk Jtctso Odz o JotOL (
Yylsts Lt Istsls hilsOd3dyz Isj mMdets Mew L Odz iy N Is Od3d3e
HdSdr fIlsdy. Clsts ftsLotdzwjls o] HTY tddsy
B cteOydsdadets iz zilsdi ¢l otshirjdstas@uodgfo™. st taft'dz |
tcjLkdz sOIsT f sHtcOL Ed3j 98 Odzd oLOdhisH | 2 Ml
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flsdyodsd d EmMlsOdsseaddzd dzj sBrtHJBEMIs!
dZzOB dz¥ HjdedWw L O fYsfflzdvydw dzd 2020 § dzO dztdf dsdy
C OtclstEelzlzOtczy f dz® M cd C OMY 2 MEsets toj ¢ d 5dzC
R dzls j toj fdzats, Yls ts H dzw o MistsydzsOL d Ols
~n OO Isjtedz®O yOMlsoOw tj OMMstelsOydwy M Mo
GjdtsaRBdz 7 fj ¢ d3jvedsts® HbDZN2 dHUNHI21 28 1 BiH1
H12N2) gL sdkOw (z0Odzm O2) f tod dzOH dzj 3 Ol
fsLosdzvjls ftojH sdzsy dIs 3 M € sdzls d dzj dzls C
(oteOLdd d wjojtedzs?2 o¢BBitdS4 (L. Tang
ftod dgf fRfis o Odzedd twsMMd2ME e [ Odz dzgjegts | ts1
lfjteoar j J BGBdOtolzy jdzdz" 2 o (cftsded(
Istc j ¢ [AdaS @recdp o citsdedd o 2009 GEBHEZ
tcj OMMstcls Odzls dzr d3, dzHA d d3j dzjh e oi3d glzdeH OR T
cfisduy* j2¢e dzddedd (V. N. Bui et al ., 201
[ OMmhIsOBdz" 2 0OdzOdzd L Wan fp MmMtOels. ,
Slsdetsmw M f § MW §¢ thagz & wesd g Peedd) ( 06 Clgo
Ho O fklsd dBdeteOYydd dL oéLdd o [CjOdedBs
o Oglz ¥ tots dz 9 tOMmMftsmMisteOdzj dzdd H12 &
l sMils 5y dztsi@ o B les@AOL d 2 M ¢ d 2 ftesdzj Is, 9 J
tcOMYf tetsMistc Odzj ded J H1?2 dL dbLdd o [€40
BOwh tckzlsO® dL y[(ottsfr o 5ydalze  {indftcttsdnlsits, O
ded dL o JMisde” &3 §lzlsy 3. [ Hep@ibts dd dtcafn’ ozt
B" dzd MmMcecthkzf fdqtotse Odgr M eodtkzmMOdd dL d
tcOMYf tctsMistcOdzj ded J H12 o Sydets?2 ¢od3jtedeC
djojtodes?2 ¢oBjtedSd. 1 sHREBEBEBHEY o 15zl dlic
HyjljSIsdtlzj Isfmw z Hd ¢ dn fisdy, H Odzdz" |
fsetcj hdetsils: oretstcCd @By jls foodzdwis! dat
RL 9 j Misdz dMmMmdzj H s Odzd W Bddzsé d yJj-m¢<
A. formosal/ 354. mgHsew dWLWisjdgvids] oHiAS?2  tedpjf dzd y
BALB/ c, A.formosal/ 354 BX&ZOHOkZ Mftsmtsse
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ts@, Cdzj s€OGr MDCK d A549 ( Z. Wan et
f sdzlz y4 dedz" d3q dzO d3q tcj L zdz SOIsOd3d 1 ¢
Alteal/Dagestan/101704.8 (H12N5).

]l sHoatsHY (dlstsa, ftocso JH] dgdzsy dMmMmdzy H 5.
Gjdzgj sduyud MS&d tcOL dzstsBicOL dfzBlsd i@k psoc jds
SlsHOdzj dgdzr = Htkzce s HikzcO toj cdsiF o de d
Yybsts ftesH Sy J defQL dedisg@sBLigta @ juidd H12 E HdSd
zdzlz yh § dzd v f sded 30 dzed W J Misd Mise j dzdzts? dMmlst

22 9 1t0O¢Ikdy MEOWw L dOyddismis! tjLkzdz IsO
Csdzdzj Sydd "sOBBBse d HJjYtsddtetses Odedj o
I'fmd dimdj H OR3GUzdz’ojd ek htse ctedff O ¢
(ltoddzsy jday dzffmr BM dzO MW stcedzsdteso OdzO dzOB
1 0detsdzj j OCIskzOdz dzr j hIsOdd3r , Cslsste
HOdz! dzj 2h dm fted§ dzOHdzr = d MMmdzj H @ ge@dzdzy~i d
Hdzv  das[iPlssd € d B" dzd f jtoj H Odz dzO0  Ols j dzls
CsMEH OMmlse jdzdzr | Ctsdzdzy Sydd t A:
| sMkH Omilse j dzdzOW Cdzdzy € ydw O tsL BEHC
cdCCjlmMmdsL s A1 vl 41 A 11 ¢l jClststce | s
stdzdzj Cydw odtkzmtse ctedi O dH j[dgdts dztst
AlJJ1UL C¢C1RR ctedffO dd3z. ¢. ¢. whistetsHddzy.
s fitjHOdd » hIsOBRBABEZO~ 1M tcj HiNISsOo dzj dz0O o K
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Hiftsddteseo Odedj M IsOdR3dise o cEtMmMkzHOmise jdeder | S tdzdzj S ydd
i L Bdi3jte o
Z 150l gkzBls polstste’ I sMEzHOmlse j dzdzOw| ¢ sfkzH Otcfls
g/
Ctsdzdzj € ygdg
1. A/mallard/Dagestan/1051/2018 H7N3 [ 2O C d dz@ Ote.h ¢s.0 StaCPs ,d .14 ClRR CGtdffo 859
L dzz P jédgllts . r EBtSadyScd? . d. ¢. uBstesHJ dz
skwemfop. , ¢dziSmjjo ¢. 5.
2. Alteal/Dagestan/57d/2018 H8N4 [ EtcOM C d dz@ Owe.h 5.0, SaSPs , ¢ .r1 C1lRR cGtedti O 860
reesesdysd?2 1.¢., u6GBBGdA d. ¢. uBstetsH d dz\
pdzj Sy peo , zJjMmistsyf Odzts
3. A/mallard/Dagestan/004/2018| H10N5 [ ZtcOh Cf dafR.Otch 5o e Chs , ¢ .14 C1lRR cGtedti O 861
L dzz P jedgllts . r EBtSadyScd? . b. 0. uBSteSHJ dz\
sk Op. , ¢djSMmjido ¢.5.
| 4. Alteal/Dagestan/1017/2018 H12N5 ZOteh s Jlis ,¢ FcOh € ddzO U ATVl 41K 11 ¢l V-880
resadyscgdepdzpo, R. &. , g
LOHN U Jd. , ¢dzjSMmjjo ¢. 5.
5. Alteal/Dagestan/59/2017 H3N8 ZOth s §elis ,¢ kcOh € ddzO U AT UL 41 A 11 ¢l V-886
reeseadycd?2 1.¢., dwBBtsdzj
LOHN ., ¢dzjSMmjjo ¢.5H.
6. Alteal/Dagestan/120/2017 H3N8 ZOth s §elis ,¢ kcOh € ddzO U AT UL 41K 11 ¢l V-887
reeseadycd?2 1.¢., dwBBtdzj
LOHN U ., ¢dzjSMjjo ¢. 5.
7. A/mallard/Dagestan/1050/2018 H7N3 ZOteh s Jlis ,¢§ IO € ddgO U Aluvl 1A 11 ¢l V-899
reetsodyscd?2 1. ¢., utsBBdz]
LOHN U ., ¢dzjSMjjo ¢. 5.
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J18uorr 1Ry

[sddlssteddze o dtekmMO ctedff O A o (t{k
IsjtctedIststcd W n LOf OHdese s B jto] ' ovf j taid
1 d sBrtsHd &3tsMis BB esftcdwisdw fs8 dsddlsts
IsjtctedIststcd W n sB kzMmdztso dzj dz©O C dzd BBOIs fedids «
sMmtse j dzdzs M iIs W 3. tdMikzedzd SO | OcjMlsOdz W g
tcOMmMf sdzsy j dz dz©@ fklkswar &BJdeteOyYyd?2 fHIsdy
BOMM| 2dO, o¢Wtedsd d tshmdd. [BhMdteds j
Isj ctedIststcd W m W dzw s Isfpw CGdzj L' ' 3 ts dDLG] ¢
Cslif dzj S Mse, A MO dr tMlsOdtseo S d L C

l1jteig M yud dedw dBdcecteOydwdedzr = f2Isj?2 {§tso
fIsdy ) ydueszdzv ydd odtokzmtse ctedtf f O d
ftsorhOjlsmw o jteswWisdasmis! tsBicOL ts9lsfdz]jvdzda (
mMots2MmMlso Ok © HtjH]j ZOR ©WOL &Jyde ~ § s
f Olstse j dzgdesets ctedf O fIlsdy dzO detser j Isj ot

sO0Cdds sBtOLBA, Ikjttcdlstdw L Of OHdzsGE
9 Oy dzz¥ totsdz o dmmdzj Hso Odzdvv = | CBEZsE d§
flsdy otHdzZ = 1 CMdMmisj d3.

J nBHJ dmMmdzj Hise Odad W dL 1438
436 j 3O dzt sddzdtclze P = ©Ocj dals O, Yylsts Mmtsls
dmMmdzy H 59 Odzdzr = tBWKGOL Yytsoa, 21 dL Ctlstster
MeMmis Os d dzts 1, 46% dmgyj Mse®j cgmMmezgHtso O
] J BOcedzt sddzedtcze hdrn dLBdVIStse lsdessmwh (
( APMV) Bf dzs o' Hjdzj des 15, Yyksts mMmls O
dmimdzj Hso Odgdz" = tSBtOL Yytseo. vOCYj BN dzs of
Colsster j] Mk e j d3r = d&j ssHtse dH | dzlsd W

1 Odetsdz " OV H ANV { B d R dzdEEjwAnsdzitbrmes Is
flsdy HOdzdets?2 cGtelkzffr BT dzs o7 Hj dzj dets 3 6
9" HJ dzj dedz" = ) H O dzdzts 2 tcOB Slsj tofjL LB K@
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Odz0Odzts e d ydz' n tcOB s ls, o ff 5dzdzj dzdz" ~ tc O dzj
zdlsj tOlskzter .

rdzv B jMmMfjuyjddw Codzlstesdzy L O ydtes kzd
d gL zyJ ded W 1 Cdzsed(d odekzmO dzj 5B n 5
dmy sdz' L 59 Oded § i3 -G J dgfp tzgl U Y gl , BJ lofs
Wddsed dilsdyd mMSda fMmoawreL j2.

RMaBHW dqL Wddtsejdg Isduyud MEisets 0OdzOdzd L
sOMfd2ME e Bstew ftojHMIsOadzw jIs MsB 2 t
sBd3d dz2 GjdzjlsduiMédds KBOjtedOdztsds odlzfr
L dz2Oyddetg dzH d Mis Odzydtetseo Odzdz' = 6 j scteOW dyj MS
hisOBd" , qLBdZdtetsoa Odzdz" § © | OG6Jj MisOdzj, 6.
Slsdzd yos sfmw Htekze sls Htekzc O. {IsH jdz' dz |
tcOL dzr d3 Wddztsejdzijlsduyud MSddztse i iz dielsz I N ¢
SH dzts L dzO y dzts tcOL HJ dzv & Isiyw dz© Ho J G
Wdzse jdajlsdujmMSde ckfqr .

t OLdzdydz" &3 hsOBBOG dL [ Ocj MsOdzO { s
Wddzse jdzj sdyd MSd tetsHMmilse j dedgr o Oted OdzlsT ¢
( Yy Odzts o fieCdgow  tddjipls j 5O, veBddeMStsj L jtets) .
G J dzts BO, Mrtsydd M G4 dOd "IsOdkdsse, 9 t
1dHJjtedzOdzH " , mtstco OlsdWw) .

y Ofpls ! ftesOdzOdzd L Jietso Odzgdz" = MJ 6 d3d dzls ts
TOEOCIsjtedy &3 HAv | sipgsBydaddd & e o d
dimidzj Hiso Odzdzr = h IsOBsdBse tsB dzOtclzy j dz ¢ j dzj
tcOL dzdydzer = twjcodtsdese [ 9tOL dd.

stesd®Rj ks, Motsydj Mjcdkj ds' ¢ j desdiC
9 1 OtetsHdes?2 t jMfEeBdzdCj 1 Odze &zOdd)," @ Is @
202 Metsd3 skzEsiftbebFydiscd® wijodteds) ¢ W
GJdad sdud M&d BdzdL CdJ MmJed3 dalsr ¢ j detsd3tse
9T Hj dzjdgdzr » O Isjtwtedlststedd JtekzLrdd, ylbst
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COMY tesimlstc Odzj dzdf"f Oo dftdslafiys o Bjcisiz ©OC o Ols 516
Yjtedse s dBiste] 2.
{OL&dyudy o WddscjdjbdujmSsd sSklkyj

N J h s O d3d3ts © odtekzmMO ctedffO ¢, 9" H j dzj
tcj OMMtstelsOyds , ftcdotsHWh 28 ¢ f sw o dzj dac
CodE@udY i3d Mmj cd3j dzlstse G j dzs d30.

lted d3zy yoOlsj dzv dzts, Yyls ts yomlis: h s O d3d3ts ©

Micds] dzsOds 6 j detsdBBO ttsHMIse jdzdem or MsC s O
mMkzelsdfz H5NS8. )| yomlsdetsmis d, h Is O d3d3" A
Alteal/Dagestan/141/2017 (HBN8 f & Mmjcd3j dzlsOd3s NP d PB
mMelsdf © HS5NS, 9" HJ dzj dgdz" d3d dL tcOLI dft ~
dLdd, OdLPBpleotetstr ) , O hilsOdzds A/ gadwal |
mMidedzj dzsz PB2 ttsHMmlsea jdzj dz "N IsOdB3Zd3Od3 MBI
sO0Cdd3 tBtOL s5d3, ftoeso jHjdedes] dMMdzj Hise Oc
odqtekzmMO ctedf O ¢, oLddShdr o tjL kzd |
BdYIHE PISOBZBOBRd ttOL d&zd ydz" =« MEkelsdf s9, 9

[r o Moetsdn dMmMmdzj Hs9 Odzd v Gedztsiag s daOd ez fi
o . [HdZOCts dL o j Misdats, yss o 2005, 200
o M s Olstse j dzdz” 2 cted tf Brdz HJjljSHEJte
Zinyakov et al ., 202 2; | . 28080 lcete @t
fjtoots? 1dftfdzdg'slsdd ctedif O, orLoOddzsets M
BN dzO LOtj cdMmisted tetso O dzO Ctokzf dzOwW ofmtyr
O SHBFERPLO 0 ¢ MistcOr OdgnN s SR &wsBazOMIs 3021, 2
CGAzO sOMyYdd B" dz 5B dZOWGlZY J d2 HSRD 22N .G SAilkz
LOtcj edMmistcdtctso OdzO 6dB j dz2 BBz "tsets yd M
Sobol ev et al ., 2023) . Clsd WOGCIsr i
YydqeSkzdwydd dzj Istsdz? ¢t dzadL S5 Olstse j dadz’ -

1dSBlstster § h Is O d&3d3r LPAI W,s5H 6t G&H drj5y
M s dz Bzlsdtetso Ols o o' MsC Y Olstsc § dat
or L’ 9 0ls: or M dJ f 5C 0L Olsj dzd L OB tsdzj o
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fsfzdvydwana. Il " MsC s Olstse j dzdzr 2 filsduyd?2
cilsdy’ jRe, ykfdiesd o j iz &y GO dxSdgmizsdgd i M d d3
fsdydetsumbay d dBsyil FJwdejMmlsd ¢ Mmdd
tdydHndodtkze hdj LessdsLrdzr §J ddaWj Sydd Al
sjyjdedj §tsmdzjHdzedr HekR HiMwWIsddzjIlsd?2. .
Yd dzse jiC@dzCmofy dzddedj?2 HPAI'V H5N1 A/ go
ColstcOW fswWoddzOMm!' E HBsBRBOhdzj 2 HIsdyr o
cOL degstsBteOL dz" § dzddzedd HPAI H5 ; B tsdzj j
H7N9, Ctltster 2 o dzgOfmlstswh jj o @t dz® dzlb)y®dxd3
H7N9 o thsdPylidASycett et al ., 2019) .
dzOdB sdz! h iz dzj sOdz' dzetsfyls Hdzw yJ dztse j € O
yqdmdzts mezkzyo,j s L Otc Oy 4 dzd W dzfne g d @ to A
ftcjor imd dzts Isd, yqoOss sins” j L O d Mistcd tetso O
(MM.Nagui b et al ., 2019) . vydilsr e Ow | U
AlV E HBOMNdzj 2 flsdyr ke jdzdydeOjls o j tot
o fjitedsH f 2013 s 2016 CGCG. BfsdAVHE
smtse j dzdets o HMISOo dzj dzgdzsdz § sHIsdy sdg H7 N
HEdOM dzj 2 fIsdy" d dzgj sHdesC tcOIlsdes § jtoj HO
l Jqieemr ctwdff O A(H7N3) d A(H7N7) Is0O¢CYy
gdzW j Syd?2 HBBOhdzj2 (g2 mMydnrdkzsAgROdmOL,
Sy dets?2 ¢ BY.B.Rinpraétal., 2008 [ HdZOCts o 2024 G.
9" LM 90jls oduEfizetdd Of O 1 e yddes?2 wo dzw j
hJiesStsets wOMftotsMistcOdzj dzgdv 15 ) dwBJctedtol
odkmmdd HyjtejL fitejdzibkbd = fidy fts¢O
2019) . 10 tjedMmistedtetso Odats -te00 fn) iz B)ff Is ot
dzj L OCtsdadets 990 jL jdedesds dL sdlsOw o ¢ tsdadt
ftesdmMaBHYHh d2 ©Gls L StsdztsL dzts cOSlztsg d tadsisd  ditsr
H7N3 1 WWjClsdodzes t©OL @3desy OjIsmw E Clkzt
o tcj dzw Cco¢ ftej HT HENMN ] L SsdatsL dz" § i 5+
OHOf Isdtecseo Odzr ¢ EICOdZ. [Mmdesear 9 OWMm! dzO
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tcOMMdzOItede O smw ©O%% | hdisdgds dtf B4 € dviy d v
tcOMf ectsMistcOdzj ded® © SlsHOdMzj dzder | t©0O2ts5der
et al., 2019).

l ftwjHrHEhdr dMMmdzj Hse Odedw s LPAI Al
Bese sydmdzj dedz" = o dHtse HIsdy (E. M. Abd
hlsOisd3r f tod dzOH dzj ¥ Ols ¢ C dzOMMmd yj MS ¢ d3 kdzd ¢
H Odzodiipifydzj H 8BS COafpe Jdzlsd W J ydictse Odzd Ho O datso
sls HdSdr ELS. Clts fjtots] Mtseh jdad
sOMY d2 MC B¢ s dZERsAOSC s j BpLOso@Em ' 7 dL tsdzw |
ModHjlsjdzt Mo O fsMmMissW dzdztsets tsB dzy dzO M4 G C
OWtd ¢ Odzm ¢ d d3d o dtclzmOd3d LPAI , yqdtel zd
Yy jtocdecdisteMA L | B RBsteME se s fftotsdzj Isdetsc ts
GJdisb, N3 d odgzlstej dzdzedrm G J dzts®o, n~BIW (
odtezmMOdzd, dO MOBsdB Hjd fttjHMsOodwjls
G4 dzts o Al V, sB dzOtclz ) j dgdz" ~ zO0 ftetsdzj Isdz
1 Of ted d3j te, Mdced3dj dzls ¢ Jj dzgO HT BJj(delPrAl ints estd
dLtsdzw Istse  dL kL dd, LE tOd dz d [ tsdzct
ftcjHSCtsSor &3 Hdzw H7 AleV, | tsthsdsQielissyj daflzts dglq
2019¢ sHEZ. AdddsejdziIsdydi mMe&d2 0O0dzOdzdL €06
H7, o sL BBy dzts Yy dHddzdtctsg Qdz da j [ ¢ite z~ H
Yylsts ftej HfsdzOGOjIs hdesCs] tOmMftetsMistcOdg
d o ftsMmistcOdzmisea j d, o 5L sy datsy ts LAEQdad. y C
stsG 5, B' dzd B dzOtlzy § dz BdzdL S dj tofgHidiplece
(I sdzdd3j cOL"™ d NP), yduSkzdazdtzsehds o H
ofmi Mijcecdij dalsr odzzlstcj degdzd n G j dese dd3j s Is
LPAI , yd tec ¢ & dzdnatiddehfdsm ok 2 [otcOL dd. G
f dzOMmis d ydzts M ls - tej L Jtco zOw@@lzw A lL\MzOd d Hzj tdzs Bzt
ZOHL s6O L O AIV d AaBLWYWjoOdRBd oHBAd d&dat
sOmMyfd2MSsets d v, jtedsets dGstej 2.
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1 sdzd M52 ddzlsj o4 M ftcj HMIsOo dzv j Is 5B d
mMkelsdf tso , yomis: dL Cslstster m wodzw jIs
o csMistcOdzj dzdz dzd o s &z dzw y tHINI, HING H4BIG),dzO
O HkzecOW ftoj HMIsOo dzj dEINIHILONS, HAHRZNS ) iy z BUsA t4
COtelsddz0 MEkelsdi s MmMEkh jMmisokjls d dO L &
sB dzOtclz ) j dzr Isd Y4 BGhdzse e jyoOmEs Isdefj'H ¢ d
Hisf tsdzdgw ¢ Isfypw  j HBN4 HRNA €Dis ufyRedetfal., 20165 . ¢ . Z Ote
d Hte. ,D. \erkdtedh et al. 2018 H 2OSC 5, MdzjHEZjls ME OL
dmfsdz LEkzjls sOMfd2MmMe sy Bste j d tCtkzy O
(r JId.dz€ s o, 2017, r. 1. l d dz€ tso , 2019)
COtclsdtetso Odzd tcOMmf tctsMmistc Odzj dzd W mMEelsd{ t
diimdzj Hzg BB &3 tej 6 d s dzts 3. [ HdOC 5, HIOzdzE
dimimdzj Hso Oz Y sMistesj dzedd € Otslsr s txzjm ofwia j(
setcOdzdyjddjds ¢jcectcOWdyjmMEs?2 Iksydasmisd
tcjLbEd Ot d dr BeteOdzd yj dedzr &3 yd fydzts 3.

s O¢C tc Odzj J Mtk MO dA s Okilsano( 2015) ,
Wddzseg jdzaj sduyd MSd ©WOLHJjdzj dgr dzO JHEisy j B
Qo MmMsteOdzd 2 MC e, dzsh OHdqdzkze, MJjoj O3] to¢
zddedw HOdzj ] w©WOLHjdzwjlsqw dzO Isted Mmbis dz
OL dOIlsmC iz d HOdz! dzj @ sfistsydzlz® . J 1 ls
ftod dzOH dzj 4 Ols 1OL OBBEF R iIzs H | Bsdziste telz
mMjoedsj destsds ftsHIsdftse H7, sOCddzd € OC H7
(2018), [BBdectsdzdd (2019) d ctitsddd (20
H7N3, Ctltster j Brdzd dLtszdtetseo Odzr o [ tsdz
Ylstggdz& H7 HA HOG]MIsOdzMCdr odtkzMmtse H
sOCtsor 7 dsotsEe s LBtsdesL dese s o dtekzmO HY
flsdyr, dajL OCtsdadets 99 jL jdedzsds L sdlsOw
al., 2015).

1dHOodzedy oMmyr hCd daelfiOts ffBleftyd jJ dzdsts coHs
MiojttsOR] tcdCOdzMCts?2 dzddedd HdSdr filsdy
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odtekm d@sy il dBzlsdtso Ols! o o MsC s OlssaE
s0Cdd3 tBE@OSd,cisay g oo tczmMse H7 N3  HC
HEdBOM dzj 2 df syt dr  flsdy o sOMIdIMEBA
d Mmdzj H ipjO daF@GddzOftedzts § dzd Isd Ud MEdn BOLS J 6is:
o' MsC B Osse j dzdzr 2 W j deslsdf odtekzmMO ( Od3d
PBL-F2, NS1). C(Cmyfjteddsd dzls™ i n vivotclfigei
dZzO0 Yy dowlsdg » dBSHjdZWR yrfdawls dd d&rhj2. |
AlV dsclkls MfcdsOdedets Bzlsdteso Ols 9 HPZ
B34 ~ Odzd L di3ts o , sO¢ dn ¢ O¢ ftod mMtsy Hddzj dzd J
tcOMh jfdzj dzgdvw HA ) tBtcOB sk Qalp RO &3tz fi) s fs f
H7 HA, orLrea0Ow h(tctsC@ Sl MiCai(iyls oo dzg tzc

(SYouk et al ., 2020). sttd3j Istscts, H O
f Olstseg j degdetsfylsd o MtsyjlsOddd ) Htekze dd3d |
mMtej HEHS EZ(SA. Suttie et al ., 2017) . v OF

odtckzmMO H7 AIV o ftwdtesH]j, MjCojddtcsa Oc
BsHjdvAe yYJjdzj MstsBtcOL dzs o toj e dsdzOR, GH
flsdy.

O3 des S d Mazslsdz" 2 Odz@@RQ Us ' { 5)S Gaj Oy, ® dzdp s
Bjd&ZEOF H7 HA ECOLT' 9 O4ls y fdaPls this@dy Mig § @ dzt
Cclstste’ | ftoj 5B ZOH OF Is H B dzdefteijinteza H & Qupd j m
COCadfFBts LOMBj dz, MowL Odeder » dzdBts f OHOY |
OHOY sAYdri RL-Bdzp OBY JIsOs " dd3, MYPsLOHdU) ME
wodw jlsipw ftodyddets?2 HdzW tojckzdzvtcdasets  dst
tcOLHjdzvels 1 Csdzsedy M d ttOL destsBtcOL dglz ®
Bstew , GHJ B3d ¢ e Oy d ts dzdz" | fkzlsd dafqpw ¢ W
BJetwcOyddzder 3 fEzswddd o wdBdte! (M. Gu
9" hj, dObtgjdedzr 2 d LtstsdesL dz" 2 f tsilsj dzeyd
Hdzw ftesBdzj ds &  Csdesdsd Sy d tsBh jMmilse j dad
sOmMyd2MS&d2 tej ¢dsds ydgtegj fds e " ldsts Y ¢ dij HLsHS)
tcOMf esMistcOdzd dzgdd Al V d d&Btsyils ftojHMmlsO
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O BL By dsets B MISO BMsOdksa ¢ d ot otej AW
Bsckls YsHe jtec Ol Mw 6 OMMstelsOydd. 1 5
ctedtf § O MmO JEdtss Y jttdsets d ¢L tse-MC
Btsdzslsdz' = EZemGHARPRMIspidlsy dr dzts, tesH Mise j dzder
sB dzOtclz ) J dz © H7 AIlV E CttwCoa 9 vCtcO(d
(D. Muzyka et al., 2016). Venkatesh et al., 2018;

J L OC dzt yJ dzed § , dzdL S s Olstse jdgdzr §J Al V
HJSdr CERBES ) sOmMfd2mMEsd3 toj ¢ dtsdzj
dmMmdzj His9 Odad W ftcj HYf BdzOG O Is, Yylsts odtlz
tej OMMstelsOydd d d&sckls Brils! jMmlsj Bz &G
odelzmdz § Gjdeder § MmJj cd3j dals™ sBhdj ¢COC
SB tc OHOMzdAE jjL Zdz! IsOlsT fsHyYyjtcSCdo O ls dzj 5B
dqdzlsj demdo dzsegts L f JHBRZOHL SO L O Gctedff sd3
fdtedMmdudddd 3 BdcteOrdtddy- §is] XsndsSJ
LdzOyj dzdd fGted BB dad G6J d2Od3d Al V o t6j
sBh dtodzs?2 Isjtctcdlststcedd [otOL dd.

1 sdzlz y g dedz" § ) H O dzdzts 2 tcOB tSls j h Is O d3¢
dmf sdz? L s9 Ols! 9 HJOGcdtmMisdud MSdr dyJ drch
shdetseoj HJOcdtsMisduyi Médas M otstetslstse. 1t
o kMO ctwdffO A, Hsdkzyjddsz j HOdzdz | s
hlsOdRRdizs 9 zO ¢ s dzj dzd § gy LsejdoQd d 1 JBA
smizh j Mise dzv Is ¢ OH j € 9 Ols dztsty dztstfs df @ dzdhi€ t§ 8 O daif |
ftoj Hf sdzOG Ols! dz2OdBtSdzj j o jtetsWisdz j flkIsd
ftosedatsL Jtetso Odzd j L Odzd M4 dzd W odtelzmMO daC
dHtcjHdzJ 68 sOmMyf dqw.
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131 dr 3

1. [ flsdd3dL qteso Odzgdz" 2 L O Mydls or BBLO
BsdzdIsstcddze o dtekMO ctedff@R0%0 d¢dso fad] ¢
LOf OHdzse s B jtej ! W dtcjHAzj 68 sOMydw
BdSd®BOIsj e Odss?2 1288 asdHises HIlsdy 7 sk
o' Hjdzjdz d B~DLOLLPOWEL by @O cutdsdsy tinds frffls
sls tBh jets Ctsdzdyj mMlse © dMmMmdzj Hiso Gtzdzd E H 5
23 G6JjdBOcedz¢ sddzedtelz P drn OGJ dzls O, dzd tsls
Cslstster = 15 ftoeddzOHdzj Y Odzd Oo zdzOe Jqtckzmbkz

2.l diezfm el ®" ¢ j dzj &z Bl Bdetwdlkzy h da
yd teigs d fls Amzs €reccan=8 ) Ctow C 9 O Mm9 fatgztynchakzdz
n=6) , -l efipE Adats Squer§uedulan= 3 ) dfFuflica ~atta n=2),
¢ tc O M dets ¢ ts dzts AAytiya fehaosIC) ,( Iz Is Adassirgpaa®1 )(. |
or HJ dzj dedz" J h s © dzd3" B' dzd f tsdzlz yj dzr ts
(Anseriforme} MJ &3 2 Mis o Anatidad ¢ dz' GisIsste’ § tsls dzts
Bdzhlsdzts?  Ctsdzseduyuj MEts?2 ekt j, Ylsts
ydeClzdzvydd odtkzmMO ctdif O A.

3.1 dzw Hg dzj dzdzr = P IsOd@IBZEse o dtkzMmMO ctedt §
fsdzz yd dz@ @ ez dzj slsdH dz" § § =f2zHING 609)sH4t8 dz
(n=2), H7N3 =2), H8N4 (=1), HION5(=1), HI2N5 =1 ) . RL o fyj A
hlsORdzts8 % ff tod dzOH dzj ¥ OdzdH3 N8 . Mmikpsjls d ez dzts
o' MBS s Olstse j dzdzts 85 Mz sk @ . ¢ tg fiAfvyf Astcj =
dmMf sdz! L so Odzdzg" » iBj IssHise MEBIsdHf=3)f sHIso |

4.] ttOBCOr WddatsejdjlsduimMédrs ftsHEEY
Micedz] dzlstse cGNRzsd@Z3®d dtPc jddzi Isd yd ME d2 ©OdzOdz
ftod dzOH dzj ¥ dets iy ls ¢ ¢ 2 JotesOLJdOLMEdd ¢ dzO
h ls © dzd3r Al teal / Dagestan/ 120/ 2017 d
Al/gadwall/Dagestan/156/201d A/ t eal / Dagestan/ 10 L%L¥/ .
dHJ dzlsd ydztsmls B yHE MBts?2 HtsMissiyds@s h ez
JLsdzdtcso Odzr o ©OLA §J MiLBdE MBSO 5B
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5.1 5C OLCAsM j too Olsdo dzsMis! M ¢ d3j dzls O  dzj
Hdzw dMfMdzj Hse Odzde' & " sOBBE e  ds Isldzts g ANz
fsidzj HisSo Ols j dz' desfylsd ¢ jdzj sdyujMSts?2 §sHC
sC OL Odzd M ~n OtcOC Is | todzg Hdzw h IsOdsdes f Ols iy ¢
Cjcdsdj, o It otejkY COC fshmdj Hse Ok d
nOtcOCIsjtodz’H ] Gt IEME d- o0 Otcd Odzlstseo o dto

6.1 jteor j HdE sOMfd2MStet tjcdisdO
HI2NSfkzelsdf © o fsfbkdvydws HobkS Isjttd
L Of OH dzgs M d-B YBMO BRE O BMS 2 d yj dsicod
s yletsj o tesy j 2 MS 2. AddscejdzglsdujmMSd?2 O da
jottsOLdOMSdd S zOH OB Mmjcdsj delsse o dalzls te
or MsS k¥ o jtsvWisdsmls! B O Mjcdj dldsO
ctedffO ¢. zISOKRE B EZOHOL odEisE 2 a5 §L
CdzjIssC MDCK, VeF.04 dN AG.4 92ml 150 GBL OISTASI ¥Dj
tOLodoOs hqafw Cbktddy 7 | Bededsdbacd( 7 5%
dzd Jtotswodzwdz sadtelzdzj dzlsdz" = Moats2MmMlse o 1 Cf

7.1 7w dzjod® s @RBPLEEZMO H7N3 (LPAI V),
Gj BOGEds sddzddz® H7 (HA) Brdz Wddztsej dal
hlsORBBOBd dL [sdesdkdd d 2 MsteOd stej
COMYf esmlstcOdzj dzed® Iss?2 Mmkeddddd H7 o |
dzj 2 tc Od3d EPBH O ' o dzlz Istc j dzdzd J G J dg BN dzd W
sSOCtsor 3, o HJ dzj dedz’ d3d tcOdzj § o s OMY d21
RS dzj sfeslsj ddz0 MmMctkf i dieso Odzr ) o dtokf
FCOLT 90jls dO hdsCs) ttOmf tcsls ted@dsitfdsdjls
Hdzw toj OMMselksOoydd.
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litosuvrRY([®ISROT {r1RC
Lded € Odz' dz" | BdBdEZSEedUijMSdy Meat2Mmise O
i Olsj dzls dzts § Hif sdzd tetse Odzd J o frgdgdntreHbE) tc i)
dzj sBrtsHd B dMf sdz’ L ts9 Ols! HdzVv deOk azd dzdi
mMelsdfse, dzj yjpdes?2 d fJtesWddzoCisdyj ME
ftcjtf OcOlstso , HdzZw MBLHOdY Odisdéej dzmsH
9 0Cyddze d o € Oyj Mmisoe jf Qdzjdazde sHixzzs12t As.j W
] sdzlz yJ dedz § 4 3 dzz € dzj slsdH dz' § - § 81 s
dqLEyd dzdzr = hlsOd@idsse o dtekmMO ctdf f O, L C
BOL j H Odzdz" ~ Gl SAI D, ftoj HdzOG O] Isfw
ftcO2 BBjtese d WddztscejdzgjIsduimMSdr dmMmdzj H
t OL tcOB s5ls Odapfgzjs BEEL Ctatsslny j o' 7 sBUick M@ Mig
z Hd S dnA flsdy ftoj HdZOGO] Ismw i ted d3gd dzv
BissHduyujMSdr tj Ssd3j dzH Oyd2 Hdzv s dzd |
fsdy o sOMyd2MEBsd t6j cdsdz .
l sdzzyj dagdze" j] tjL Ezdz IsOIsr yjdzj MstsBtcOL &
) M j ydOdef Edtcsp O e , 0] IsOC Y j ) H
dmmdzj Hso OdzedW¥rn d o HwLOCIsdy MEts?2 sl
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Bt 1 B3O Ld YdzOY {1 s
[UitsBtcOIsdzOw IstcOdzmMCtedtf ydw
1Afifsdzd di3d s OL dzOWY yJ f dzO% 6 OC ydw
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