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Some facts about Republic of Serbia

*Area 88.499 km?2
-Cattle 725408
Sheep 1.716.000
‘Pigs 2.140.000
‘Poultry 14.278.000
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Veterinary Specialized Institute Kraljevo

National Reference Laboratory for:

* Avian influenza (AI) Employees
: * 45 employees
* Newcastle disease (NDV) - 12 DVM (6 PhD, 5 MSc, 8 vet.

» West Nile fever (WNV) specialists)
e 2 chemist (1 MSc)

‘ ChlamydIOSIS_ e 20 vet. technicians
* Mycoplasmosis » 8 Admimistrative and helping
» Gumboro disease (IBD) stuff

» Infectious Bronchitis (IBV)
» Capripox viruses




National monitoring program for avian
influenza in Serbia

Active monitoring

Backyard poultry in risk areas: The following types of domestic poultry
are included in the supervision: ducks, geese, chickens (all age and
production categories), quail (Japanese), all other ornamental poultry
and farmed birds (hobby birds and poultry).

Domestic poultry, farmed and ornamental poultry in markets, fairs and
exibitions

Migratory wild waterfowl, especially those whose natural habitat is
related to water bodies (ponds, swamps, lakes), which Serbia abounds
in.

Poultry from intensive farm production

Passive monitoring

All dead or sick wild or domestic birds

Wild carnivores



National monitoring program for avian
influenza in Serbia

Hpwtoz 1. - TTomic . jusaniux spema’ Ous/bics i Koje ¢ BpUOPUMERO YIOPRYTY ¥
OKEUDY NPOZPAMA puNa unghavenye dossux nmuya y Penyoxuu Cpouju
| bpoj Jlarunexn nanwn Hwme no ep 1] ypu
1. Accipiter gentih: Jactped
2. Alopochen negyptiacus Erunarexa yrsa
3. Anas acuta Llwmkan
4. Anas crecca Kpua
S. | Anas platyrhynchos nysapa
6. Anser albifrons Jlucacta rycxa
7 Anser anser | Jlwama rycka
8. Anser brachyrhynchus | Kparkoxmyna rycka
9, Anser erythropus Mata iscacTa rycka
10. Anser fabalis | I'yeka raorossmavua
11. Ardea cinerca Cuea vanea
12. Aythya ferina Puloraasa narka
13. Aythya fuligula ‘Hybacra narxa
14 Aythva marila Mopcka upuka
15. Botaurus stellans Boaenn Oux
16 Branta bernicla I'pusacta rycxa
17. Branta d Kamancka rycka
18 Bubo bubo bByauna
19. Bucephala clangula Tarka gynspammua
20 Buteo buteo Muap
21 Buteo Jagoy I"ahacTs Minap
22 Larus ridibundus O6uann raneh
23 Ciconia ciconia beaa poma
24 Cygnus cygnus Beankn 2abya
25 Cygnus olor Jlabyn rpban
26. Casmerodius albus Beanka Gena sansea
27. Egretty garzetta Masa Gena warna
28. Falco peregrinus Cuest coxo
39 Hali TR} Benop
30 Larus arg Cpebpuacti ranch
31 Larus canus Cusn rwse6
32 Limosa limosa Mymsaua
33. Anas penclope 3sknapa
134 Anas strep Yerprymua
[ 35. Mergelus albell: Maan posan
36. Mergus meg; Beanrn porm
37. Netta rufina [Mpeses
38 Pelecanus crispus Kyapaun necur
39. | Pelecanus onocrotalus Pyau4acty necur
40. Phalacrocorax carbo Beankn sp
41 Pica pica Cupaxa
42. Podiceps cristatus ThyGact rmypau
43 Podiceps nigricollis Lipsonpary risypau
44. Porphyrio porphyrio Cyarauxa
45 Somateria mollissima "anxa
46. Tadorna tadorna Illapena yTea
47 Tachybaptus ruficollis Maam nsypau
48. Tringa ochropus Crpyimx mijyKasail
49 | Turdus pilaris | Jlpoan Gopommwax
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National monitoring program for avian
influenza in Serbia

Active monitoring September, October, November, March, April, May
Passive monitoring — whole year

Al MONITORING FOR SEASON 2021/22

CATEGORY PLANNED
Individual farms 2556
commercial farms 0
Wild birds 852

Al MONITORING FOR SEASON 2022/23 ‘

CATEGORY PLANNED
Individual farms 3231
commercial farms 405
Wild birds 852

Al MONITORING FOR SEASON 2023/24 ‘

CATEGORY PLANNED
Individual farms 3906
commercial farms 810 Bh"
Wild birds KPATBEBO
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Epizootiological situation on 2021

Veliki Backi Kanal u naseljenom mestu Kula, ul.Lajos
KosSut br.41

Veliki Backi Kanal, naseljeno mesto Sivac

Kej oslobodenja, Zemun

Borca, ul.Borcanskih Zrtava 1914, (most kod kanala
prema Crvenki)

Beljarica,potez Udbina rampa, Kovilovo

Zoovrt "Metaloplastika Sreckovi¢" d.o.0.,Vrnijci,
ul.Moravska dolina br.1/1

ribnjak Zlatica, DTD "Ribarstvo" d.o.0. Jazovo

Luka Novi Sad, kanal DTD, na teritoriji Grada Novog
Sada

Mini Zoo Vrt Temerin, ul.Rakoci Ferenca br.209/4

Vrsacko jezero, ul.MiloSa Obili¢a br.88, na teritoriji
grada VrSca

Specijalni rezervat prirode "LudoSko jezero" u
naseljenom mestu Supljak

Lipar, ul.Bratstva i jedinstva br.19

Srbobran, ul.Petra Bigina br.16
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Epizootiological situation on 2021

2021
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Species of wild birds 2021

Wild - Mute Swan H5N1 x 2, H5N8 x 4
Wild - Mallard H5N8 x 1

Wild - Black swan H5N1 x 1

Wild — Elliot H5N1 x 1

Wild - Swan goose H5N1 x 2

Wild - Greater Whlte-frontedHSI\I1 « 1

goose

Wild - Greylag goose H5N1 x 1

KPAJBEBO



2022

6p.

Epizootiological situation on 2022

AVIAN INFLUENZA IN SERBIA IN 2022

Location

Veliki Backi Kanal u naseljenom mestu
Crvenka, ul.Mose Pijade

Subotica, ul.9.Nova br.134

Priroda dela toka TamiS u neposrednoj
blizini ribnjaka Sutjeska

Specijalni rezervat prirode "Selevinjske
pustare" u naselju Horgos

Usce kanala DTD , na teritoriji Grada
Novog Sada
Centa, ul.Pionirska bb

Obala Dunava na Beogradskom keju,
teritorija Grada Novog Sada

Ivanovo i Omoljica u opstini Pancevo i
Ritopek u opstini Grocka

Jezero Sot, naseljeno mesto Sot

Municipality  District

Kula Zapadno-Backi
Subotica Severno-Backi
Secanj Srednje-Banatski
Kanjiza Severno-Banatski
Novi Sad Juzno-Backi
Zrenjanin Srednje-Banatski
Novi Sad Juzno-Backi

Pancevo/GrockJuzno-Banatski/
a

Sid Grad Beograd

Virus
H5N1

H5N1

H5N1

H5N1

H5N1

H5N1

H5N1

H5N1

H5N1

B2y
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Species of wild birds 2022

Wild - Common buzzard
Wild - Black headed gull
Wild - Mute Swan

Wild — Great egret

Wild - Mallard

H5N1 x 1
H5N1 x 1
HON1 x 5

H5N1 x 1

HS5N1 x 1

KPAJBEBO



Map of Al outbreaks in Serbia 2022
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2023

Epizootiological situation on 2023

6p. Lokacija Opstina Okrug Virus
1 Pali¢-Ludos Subotica Severno-Backi |H5N1
2 Mali Backi kanal-prevodnica DTD kanala Novi Sad Juzno-Backi |H5N1
3 deo Novog Sada, Petrovaradin i Sremska Kamenica Novi Sad Juzno-Backi |H5N1
4 jezero Palic Subotica Severno-Backi |H5N1
5 jezero Palic Subotica Severno-Backi |H5N1
6 Kanal Vizelj, Borca Palilula Grad Beograd |H5N1
7 Veliki Makis Cukarica Grad Beograd |H5N1
8 Kovilovo Palilula Grad Beograd |H5N1
9 Jezero Tikvara(park prirode) Backa Palanka Juzno-Backi |H5N1
10 Senta Senta Severno-Banatski| H5N1
11 ribnjak Kapetanski rit,Velebit Kanjiza Severno-Banatski| HSN1
12 Morovié Sid Sremski H5N1
13 jezero u Parku prirode banje Rusanda Zrenjanin Zrenjanin H5N1
14 Specijalni rezervat prirode "Slano Kopovo " Novi BeCej |Srednje-Banatski| H5N1
15 Tomasevac Zrenjanin |Srednje-Banatski| H5N1
16 Prirodni rezervat Cokansko kopovo Slatina Coka Severno-Banatski| H5N1
17 ribnjak Ribobel, Prirodni rezervat Slatina Coka Severno-Banatski| HSN1
18 naselje Jugovo u Smederevu Smederevo Podunavski H5N1
19 kanal Nadel Omoljica Juzno-Banatski | H5N1
20 Begecka jama Begec Juzno-Backi |H5N1
21 Luka Novi Sad i Recno ostrvo Novi Sad Juzno-Backi |H5N1
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Species of wild birds 2023

Wild - Greylag goose H5N1 x 2
Wild - Black headed gull H5N1 x 4
Wild - Mute Swan H5N1 x 11
Wild - Common crane H5N1 x 4
Wild - Rook H5N1 x 1

KPAJBEBO



AIV diagnostic methods in VSI Kraljevo

RNA extraction on Kingfisher mL and Kingfisher Flex
RT-gPCR on AriaMx devices

Influenza A -Wise and Heine protocols

H5 - Slomka et al., 2007

5 RT-gPCR Pathotyping (FLI protocol)

H7 - Hassan et al., 2022

H9 - Monne et al. 2008

N1 - Payungporn et al., 2006

Other subtypes - SOP VIR 1004 IZSV B!




AIV diagnostic methods in VSI Kraljevo

Isolation of the virus on embryonated chicken eggs

Typing by conventional (using reference sera) or
molecular methods (RT-PCR, NGS)

Detection of antibodies
ELISA
HI Test

KPAJBEBO



AIV WGS on Minion device

Primers

o MTBuni-12 5-GCGTGATCAGCAAAAGCAGG -3’

e MTBuni-12.4 5'-GCGTGATCAGCGAAAGCAGG -3’
o MBTUnIi-13 5- ACGCGTGATCAGTAGAAACAAGG -3’

PB2 =

PB1

PA

HA

NP

NA

(Y

M
NS =

o SuperScript™ III One-Step RT-PCR System with Platinum™

Taqg DNA Polymerase
e Ligation Sequencing Kit V14
» Native Barcoding Kit 24
* MinION Mk1B

KPAJBEBO



AIV WGS on Minion device

Bioinformatic

Basecalling - Guppy

Assembly - Geneious prime

Assembly - IZSV (Gianpiero Zamperin and bioinformatic
team)

KPAJBEBO



AIV WGS on Minion device

Pathotyping
HPAI PLREKRRKR/GLF
HPAI PLRGKRRKR/GLF

Genotyping
Genotypes within clade 2.3.3.4b
DAXx6,CHx4,ABx1,CUx1,Cx2,
2022: CH, AB, CU and C
2023: DA and CH




EPL204421HAIAK 7 TH (2023EP1ISL 18T 45072BAHEN1

EPI3083263IHAIAurkey Croata/T6 24VIRBT0-1/2023IEPIISL 132581831 AHEN1

EPI2520913{HAIA common crane/ltaiyi23VIR 10530-220231ER 5L 185121841AH5N1

EPI2820005IHAIA common crane/ltaly/23VIR 10524/2023EPI ISL 136 12133LAHS!

EPI2815200|HAlAcommon crane/CroatalT 7/2023|EP1ISL 185821 67IAHENT

EPI2812857|HA|A/common crane/Francei23P010630202 R 1L 18566 1401AHSN1

58| EPI2315288 HAARurkey/Croatia T6/2023|EP1 ISL 1B582166]| AHEN 1

12081 HA

olfl  AIV-12861-2023HA

EP[2815287|HAIA crane/ Austra/2315296 1-001/2023/EPIISL 1858 1283/IAHEN1

63 [If EPI200438THALA commeon erane/Gamany-HH2023A 08825202 3{EPI ISL 1374506 TIAHSN1T

AleraneiAustria23 152227-001/2023 HEN1 2023-11-20IDA]

# AV 12231 2023 HA

95| Epia2587261HAIA STk Urskensis/SlovakiaVh- 1ETE2023IERIISL 100807 16]LAHEN 1T

HEN1-Almute swan/Siovenia/PER 1486-23TA Z3VIR 10323-22/2023-TkelDA

|- Almute swan/Austria23142601-001/2023HEN1 2023-10-311DA|

AlgreyiaggooselAustria/23130856-001/2023H5N1

# AIV-12683-2023HA

# AIV 11127 2023HA

# ANV 13485 2023 HA

ool @ ANV-12100-2023HA

o[ ® AIV-43T-2023HA

[| Achicken/Czech Republic/

# AIV-581-2023HA

[ Alchicken/Czech Republic/572 orig/2023H5N1 2023-01-13/CHI

® AIV 104671 2022 HA

b7l @ anv 1048722022 HA

(— Aimute swan/Slovenia124 Z3VIR 167742023 HEN1 2023-01-31/CH

L A/mute swan/Austria22026020 0012023 H5N1 2023-03-02ICH]
Ameron/itay21VIR10288-1/2021 HSN1 2021-12-021A8]

ool 4 AIV 1100 2022 HA

AlChicken/England/150386/2022 HEN1 2022-11-251AB]

sap AiChicken/Netheriands/23023840-00 100572023 HEN1 2023-11-111D8|

A/EurasiantealDenmarki08501-7/2023-11-0THEN1 2023-11-07ID8)

Alpheasant/Denmark/DE786-1/2023-11-20 HEN1 2023-11-201D8

gs|| [ Ameming gullGemany-NI2023AI08764/2023 HSN 1 2023-11-03iDE!

5M1 - Aherring gull Germany-NIi2023A 1087642023 kel DB|
AiGallus gallus/Belgum/ 11307 00022023 H5N1 2022-11-20 DGIDG

AMalard/Netheriands1 1/2022HSN12022-00-14JAB|

AlChicken/Scoland/1 14178/2023H5N 1 2023-02-03/DE

AiPheasant/England/ 1370 1/2023H5N1 2023-08-08 DDIDDI

Alpheasant/Scotand/1 2400512023 HSN1 2023-10-081DEI

HEN1-A/Sparmowhask/Scolandi131350/2023 kel DF

Alpheasant/ialy23VIRE4E3412023HEN1 2023-07-10ICU)

& ANV-24422023HA

Alchicken/Poland/H282-T/2023 HEN1 2023-08-281B8|

Ablack-headedgull/AustriaiZ2060170-008/2023 HSN1 2023-05-051BB|

Aarctic-fox/Finland/B15/2023 H5N1 2023-07-24188]

Affow/Finland/B032023HSN1 2023-07-201881

Ajchicken/Saratou20-07V/2021 HEN 1 2021-00-301A8]

5 { HEN 1 Alduck/Saratovi20-02/2021-FkelAB]

| Aimute swan/Czech Republici22280/2021 HSN1 2021-11-151ADI

sh — Aibrailenltaly/21VIR1 158312021 HEN1 2021-12-22/C]

s ENS«JH.’Sp:mHDB?—T 22VIR2142-1/2021 HSN1 2021-12-22C1

Afturkey/ltaly/2 VIR 11804-1/2021 HSN1 2021-12-27]€]

— Alswan/Austia’z2004012-001/2022H5N1 2022-01-141C

30 | AIV2347T 2022 HA

{— Aidomestic goose/Poland/H1831-T1/2021 HEN1 2021-11-03IC

Alswan/Romanial 10466 Z2VIRZ748-4/2022 HSN1 2022-02-02IAW]
AlturkeyEnglandi018515:2022 HSN1 2022-02-20/AM|
AButeobut=o/Belgium/2606 0006/2022 HEN12022-02-201A2)

a AllayinghenMoldovaias-2 22VIRG38- 212022 HSN1 2022 01-03|AF]

hall-1B ong/2023 HEN1 2023-01-04ICH|

63

34

45| 1 Alchicken/Austria/240D0087-002/2024 HSN 1 2023-12-20 AFIAF
25l achicken/Slovakial 145-0rgans 23VIR 1685-8/2023 HSN1 2023-01-2714F)
AiWhite-Tailed Eagle/Sweden/SVA2 10528520223/KNO020ITIAB-2021 HSN 1 2021-05-25IC
Lh‘g’eatsk.aﬂcotrdaﬂﬂ??’!&?m‘ HEN12021-07-281C1
# AN-8TT3-2021 HA
ﬁ[wsmzfaauaﬁa:u:znnﬁ\EP SLB2226

A/goosanderBavaria/34/2006 |EP11SL 88236

= Aleygnus oloriCzach Republic/5481/06 | ERIISL 84084
AlCygnus olor/Croatial 142212006 | EPIISL 1 1440875]

au]| Almute swan/Hungany/347 212008 | EF1 ISL 315031

76| Almute swan/Hungary/4202/2008 |EP1 5L 177833

)

Phylogenetic tree of 14
Serbian isolates of AIV
H5N1 compared with
standard panel of reference

sequences (IZSV)
B2U
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Pathotypes, genotypes and CS motifs

Sample ID Pathotype CS motif Genotype Species

A/mute swan/Serbia/8773/2021 H5N8 HPAI PLREKRRKRGLF C Mute swan
White heron

A/white heron/Serbia/1199/2022 H5N1 HPAI PLREKRRKRGLF AB

A/black-headed gull/Serbia/2347/2022 HPA PLREKRRKRGLF C Black-headed gull

H5N1

A/mute swan/Serbia/10467-1/2022 H5N1 HPAI PLREKRRKRGLF CH Mute swan

A/mute swan/Serbia/10467-2/2022 H5N1 HPAI PLREKRRKRGLF CH Mute swan

A/mute swan/Serbia/11127/2023 H5N1 HPAI PLREKRRKRGLF DA Mute swan

A/mute swan/Serbia/13231/2023 H5N1 HPAI PLRGKRRKRGLF DA Mute swan

A/mute swan/Serbia/13465/2023 H5N1 HPAI PLREKRRKRGLF DA Mute swan

Algreylag goose/Serbia/467/2023 H5N1 HPAI PLREKRRKRGLF CH Greylag goose

- |l ia/2442/202

Alblack-headed gull/Serbia/2442/2023 HPAI PLREKRRKRGLF CU  Black-headed gull

H5N1

A/mute swan/Serbia/9681/2023 H5N1 HPAI PLREKRRKRGLF CH Mute swan

A/mute swan/Serbia/12100/2023 H5N1 HPAI PLREKRRKRGLF DA Mute swan

A/common crane/Serbia/12661/2023 H5N1 HPAI PLRGKRRKRGLF DA Common crane

A/mute swan/Serbia/12663/2023 H5N1 HPAI PLREKRRKRGLF DA Mute swan



Mutation analysis using FLUMUT tool

AlV_1199 2022 Marker Mutatlons [nyour sample Effect Subtype
HAL-5:K2180,HAL-5:5223R  HAL-S:K21R0, HAL-5:5223R Increased virus binding to 26 HSNL |
HAL-5:5154N HAL-5:5154N Increased virus binding to a2-6 HSNL
HAL-5:T1564 HA1-5:T156A Increased virus binding to a2-6 HSNL
PA:N383D PA:N3E3D Increased polymerase activity inmammaliancells H5NL
PE1:D3Y PB1:D3V Increased polymerase activity inmammalian cells HSNL
PE1:DE22G PB1:.DB22G Increased polymerase activity inmammalian cells HSNL
PB2:L88Y PE2:G305D PB2:L85V PE2:G30SD Increased polymerase activity inmammalian cells HSN1

PB2:L8SV PB2:G30S0,PE2.TZPR2:LESY, PB2.G30SD PE2-TI3GK PE2-RATTG PR2:1455V PR2-KE2TE PB2-ABT BT  Increased polymerase activity inmammalian cells H5NL
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UPCOMING ACTIVITIES

Monitoring program will continue in 2024-

2025
WGS sequencing of isolates from 2021 and

2024 is ongoing
Training of stuff in bioinformatic

KPAJBEBO



THANK YOU FOR YOUR ATTENTION
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