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a a amp atio Age Reported al sig enBa
pe pro e e acce

J205 B Cloacal Mantova 37 Respiratory signs Negative PQ067232

J252 C Tracheal Verona 21 None Negative PQ067233

J333 E Tracheal Bologna 50 None Negative PQO67234

1335 E Tracheal Bologna 29 None GI-13 (793B) NA*

1336 E Tracheal Bologna 49 None GI-19 (QX) PQ067235

J985 E Tracheal Bologna 18 None G1-19(QX) PQO67236

7986 E Tracheal Bologna 18 None Negative NA*

K059 E Tracheal Bologna 50 None Negative PQ067237

J465 G Tracheal | Mantova 29 Drop in egg production, worse egg Negative PQO67238
quality with pale eggshells

1466 G Tracheal | Mantova 29 Drop in egg production, worse egg GI-13 (793B) NA*
quality with pale eggshells

1863 w Tracheal | Pordenone 30 None GI-19 (QX) PQO67239

*The sequence was not deposited since it was identical to others detected in the same farm.
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July 2023 7
April 2023 12
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688
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M Neotma MO oorcomgs il
SX-RNA 491.00 71,551,292 71,551,256 89,892 0.05
GS-RNA 354.00 71,732,256 71,732,250 60,113 0.04
NX-RNA 2209 44,598,390 44,453,236 88,024 0.07
SX-DNA 36.69 72,267,200 72,267,200 99,007 6.69
GS-DNA 54.43 69,729,938 69,729,938 19,256 0.56

NX-DNA 59.20 75,844,452 75,844,452 238,511 635
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irus Genotype

1 A/hooded crane/Korea/22WC026/2022 Kor22-23C c < < a < a a <
2 Afhooded crane/Korea/22WC042-1P/2022 | Kor22-23C c < < a < a a <
3 A/hooded crane/Korea/22WC046-2/2022 Kor22-23B b b b b b b b b
4 A/hooded crane/Korea/22WC064/2022 Kor22-23C c c < a < a a <
5 A/hooded crane/Korea/22WC073/2022 Kor22-23C c < < a < a a <
6 A/hooded crane/Korea/22WC083/2022 Kor22-23C c < < a < a a <
7 A/hooded crane/Korea/22WC109/2022 Kor22-23C c < < a < a a <
8 A/hooded crane/Korea/22WC154/2022 Kor22-23C € < c a < a a <
9 A/hooded crane/Korea/22WC167/2022 Kor22-23C < < < a < a a c
10 A/hooded crane/Korea/22WC177/2022 Kor22-23C c < < a < a a <
11 A/hooded crane/Korea/22WC196/2022 Kor22-23C < < c a < a a <
12 A/hooded crane/Korea/22WC208/2022 Kor22-23C < < < a < a a <
13 A/hooded crane/Korea/22WC211/2022 Kor22-23C c < < a < a a <
14 A/hooded crane/Korea/22WC215/2022 Kor22-23C < < < a < a a <
15 A/hooded crane/Korea/22WC235/2022 Kor22-23C [ < < a < a a <

PB2, polymerase basic proteinl; PB1, polymerase basic protein 2; PA, polymerase acidic protein; HA, hemagglutinin; NP, nucleoprotein; NA, neuraminidase; MP, matrix protein; NS,
non-structural protein.
*Genotyping according to Seo etal. (11).
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Virus dilution

Positive wells

Negative

Cumulative of

Proportion of
number of CPE/%

107% 8 0 2 0 100
107! 8 0 14 0 100
1078 4 1 6 4 60
107¢ 2 6 2 10 17
1077 0 8 0 18 0
1078 0 8 0 2 0
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100 — OP776111.1 Kobuvirus dekago BKV/Yak/XZNQX7/2021/CHN
— OP776110.1 Kobuvirus dekago BKV/Yak/QHHN16/2021/CHN
1o (OP776109.1 Kobuvirus dekago BKV/Yak/SCDF77/2021/CHN
A BKV/cow/NXC1/2022/CHN A
L 100559601 Kobuvirus cattle Kagoshima-2-24-KoV/2015/JPN| Aichivirus D
. (ON730709.1 Bovine kobuvirus strain BKV5/2021/CHN
—— OP376931.1 Caprine kobuvirus CKoV-China/SWUN/B12/2022
100l MW296158.1 Ovine kobuvirus SKoV-China/SWUN/AB18/2019
L.C055961.1 Kobuvirus cattle Kagoshima-1-22-KoV/2014/JPN| AiV-DI
n AB084788.1 Aichivirus B U-1
= MN336260.1 Bovine kobuvirus strain IL35164
- KY407744.1 Bovine kobuvirus strain BKOV/EGY-1 |Aichivirus B
= GU245693.2 Kobuvirus sheep/TB3/HUN/2009
KF006985.1 Ferret kobuvirus isolate MpKoV3§
JQ692069.1 Porcine kobuvirus strain WUH1
GU292559.1 Kobuvirus pig/TY-2010a/CHN isolate Y-1-CHI

AV-DS

[ v

— 3 GQR49161.1 Porcine kobuvirus swine/K-30-HUN/2008/HUN
L EU787450.2 Porcine kabuvinus swine/s-1-HUN/2007 /Hungary
X0 JX177612.1 Porcine kobuvirus strain WB-1-HUN/2011/HUN
TX401523.1 Porcine kobuvirus isolate CH/HNXX-4/2012
o IN630514.1 Porcine kobuvirus SH-W-CHN/2010/China
MT584793.1 Caprine kobuvirus CKoV-China/SWUN/F11/2019
—,m'_E MNG604700.1 Caprine kobuvirus isolate MN1/2018
10l KF793927.1 Caprine kobuvirus isolate 12Q108
MF062158.1 Canine kobuvirus SMCD-59
MN449341.1 Canine kobuvirus AH-1/CHN/2019
JQ911763.1 Canine Kobuvirus CH-1
KF924623.1 Canine kobuvirus 1 120049
1 [— TNOS8541.1 Canine kobuvirus US-PC0082
MH747478.1 Canine kobuvirus CaKoV-26
«[—KC161964.1 Canine kobuvirus UK003 Aickivirus A
%L MN337880.1 Canine kobuvirus strain 5272/16
KF§31027.1 Feline kobuvirus FK-13
TF755427.1 Mouse kobuvirus M-5/USA/2010
o | 00 MN116647.1 Aichivirus A rat08/TAIA/HUN

FJ890523.1 Aichi virus Chshc?
L NCo01918.1 Aichi virs 1989
KT325852.1 Rabbit picomavirus Rabbit01/2013/HUN JAichivirus E
E KJ641691.1 Aichivirus BEMS-PicoV-2/GD2012 ]Auhw 5
W KI641686.1 Bat kobuvirus 1 BtMr-PicoV/TX2010

—_—
01

Aichivirus C

3
Mg?a
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Province Number of samples mber of farms Positive rate of Positive rate of farms
Sichuan 9 4 13.9%(13/93) 75.0%(3/4)
Jiangsu 25 2 12.0%(3/25) 50.0%(1/2)
Shanxi 2% 3 7.7%(2/26) 33.3%(1/3)
Hebei 31 2 12.9%(4/31) 100.0%(2/2)
Ningsia 35 3 229%(8/35) 100.0%(3/3)
Nei Mongol 9 3 12.2%(6/49) 100.0%(3/3)
Anhui 20 2 5.0%(1/20) 50.0%(1/2)

Total 279 19 13.2%(37/279) 73.6%(14/19)
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Coul

ry  Cluster| Cluster Cluster ~Admixed

] 1 ancestry
Argentina 24165 6/65 10/65 25/65
(36.9%) (9:2%) (15.4%) (38.5%)
Belgium 831 a1 31 16/31
(25.8%) (12.9%) ©.7%) (51.6%)
Brazil 83/198 241198 271198 64/198
(42%) (12.1%) (13.6%) (323%)
Mexico 3/26 1126 1126 2126
(11.6%) (3.8%) (3.8%) (80.8%)
Spain 5/69 24/69 14/69 26169
(7.2%) (34.8%) (20.3%) (37.7%)
United States 477408 997408 697408 193/408
(11.5%) (24.3%) (16.9%) (47.3%)
Total 1701797 1581797 1241797 3451797

(213%) (19.8%) (15.6%) (43.3%)





OPS/images/back-cover.jpg
Frontiers in
Veterinary Science
Transforms how we investigate and improve.
anima heaith

The third most-cite inary sc
d human b

bridging animal

dical challenges. It

innovative biotechnology and therapy for
improved health outcomes.

Discover the latest
Research Topics






OPS/images/fvets-12-1554986/fvets-12-1554986-g008.gif





OPS/images/fvets-12-1554986/fvets-12-1554986-g009.gif





OPS/images/fvets-12-1554986/fvets-12-1554986-t001.jpg
Number of = Number of positive = Positive Number Separation
samples nucleic acids rate (%) of isolates rate (%)
BVDV | Calves without clinical symptoms | Ear tissues 60 17 283 3 17.6
Calves with clinical symptoms Anal swab 43 16 372 3 18.75
Total 103 33 32.03 6 18.18
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Host Collection  Collection (Y Raw Sequencing Assembly GISAID Pango

date location value reads coverage coverage accession lineage
ID

513849 | Odocoileus 111132021 YORK 2682 16881 609x 81.53% EPL AY3
virginianus ISL_19532521

$513866  Odocoileus 11132021 SAUNDERS 2561 38 6x 359% Low
virginianus coverage

$513869  Odocoileus 1132021 LANCASTER 2673 33657 1.211x 92.54% EPL AY119
virginianus ISL._14394050

513882 Odocoileus 11/14/2021  SAUNDERS 756 315 12x 54.48% Low
virginianus coverage

$513890  Odocoileus 1132021 CASS 2615 502 17x 27.97% Low
virginianus coverage

513891 Odocoileus 1132021 SARPY 2523 66041 2,388x 99.36% EPL AV46.4
virginianus 1SL._19534269

513895 | Odocoileus 11/13/2021  SAUNDERS 2725 15102 545x 93.10% EPL AY119
virginianus ISL_14394051

513896 Odocoileus 1/13/2021 | SARPY 2189 67,663 2446x 99.37% EPL AVd64
virginianus ISL_19534270

513897 | Odocoileus 1/13/2021  SAUNDERS 867 7,991 290x 83.03% EPL AV46.4
virginianus 18119532522

513899 | Odocoileus 11132021 CASS 604 475 9x 1079% Low
virginianus coverage

513901 Odocoileus 11472021 CASS 2857 3343 1,207% 96.11% EPL AVd64
virginianus ISL_19534271

513902 Odocoileus 111412021 CASS 2398 4659 1,685% 99.20% EPL AV46.4
virginianus 1SL._19534272

513908 | Odocoileus 11/13/2021  SAUNDERS 862 5691 199x 69.80% Low
virginianus coverage

513939 Odocoileus 1132021 CASS 2726 19,889 718x 96.11% EPL AVd64
virginianus ISL_14394052

513942 Odocoileus 117132021 CASS 2898 30317 1,095% 93.06% EPL_ AY46.4
virginianus 18119534273

513948 | Odocoileus 111132021 OTOE 2429 10234 363x 90.00% EPL AYa6.4
virginianus ISL_19533000

513970 Odocoileus 1/13/2021 | HALL 2576 69,892 2,525 97.95% EPL_ AVd64
virginianus ISL_14394049

514021 Odocoileus 1132021 HOWARD 2654 4050 142x 46.00% Low
virginianus coverage

$514032  Odocoileus 1152021 BUFFALO 926 348 7x 359% Low
virginianus coverage

514077 | Odocoileus 1202021 LINCOLN 2408 31019 L116x 99.36% EPL AY.100

virginianus ISL_14394053
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AA mutations us Worldwide

ORF1a:T346N 383 982
ORF1a:S528L 1321 4,138
ORF1aT16371 5,390 15200
ORF1a:D1127G 110 372
ORF1asS1978F 2263 7,608
ORFla:$2224F 5,847 13585
ORF1a:52255F 1,360 10474
ORF1a:H3076Y 6,802 14275
ORF1a:H3580Y 5,058 12822
ORF1aT37501 130,186 348,529
ORF1a:$3950F 340 1,654
ORF1b:H1087Y 144,138 231,592
ORF1b:$10891 5,633 13,760
ORE1b:P14275 9913 32442
ORE1b:1674T 982 5257
ORFIb:L1681F 7,943 34,206
ORFIb:P1975L 386 1435
ORFIb:T20811 237 602
ORFIb:A2589V 417 1851
ORFIb:R2613N 13,824 46,205
SILISE 41,785 247,574
S:S7041 247,647 340,078
S:AS79T 531 1,356
S:L1203F 932 3,167
ORF3a:V88L 2,398 11,236
M:ASSS 2,097 4010
ORF8:Q27* 246,084 1,170,076
ORE9b:P3S 0 0
N:P6L 3255 13,147

N:T3661 8,652 30,499
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Species Scientific nam: Number unique  Number of  Environment/animal

EQIGETH samples location

Deer Mule Odocoileus hemionus 261 420 Wildlife
White-Tailed Odocoileus virginianus 1378 1,883 Wildlife

Domestic cat Domestic Longhair Felis catus. 958 1,251 Domestic/Peri-domestic

Non-human primate | Black and white ruffed lemur | Varecia variegata 7 152 Zoological Collection
Crowned lemur Eulemur coronatus 2 39 Zoological Collection
Gorilla Gorilla gorilla 12 252 Zoological Collection
Orangutan Pongo pygmacus 4 90 Zoological Collection
Red Ruffed Lemur Varecia rubra 8 178 Zoological Collection
Siamang Gibbon Symphalangus syndactylus 3 66 Zoological Collection
Squirrel monkey Saimiri sciureus 6 151 Zoological Collection

Bat Egyptian Fruit Bat Rousettus aegyptiacus 330 330 Zoological Collection
Big brown bat Eptesicus fuscus. 295 297 Wildlife
Hoary bat Lasiurus cinereus 4 4 Wildlife
Silver-haired bat Lasionycteris noctivagans 1 1 Wildlife

Large cat African Wildeat Felis lybica 1 19 Zoological Collection
Amur Tiger Panthera tigris altaica 3 53 Zoological Collection
Bobcat Lynx rufus 1 19 Zoological Collection
Cheetah Acinonyx jubatus 2 40 Zoological Collection
Snow Leopard Panthera uncia 2 52 Zoological Collection

Coati & raccoon Raccoon Procyon lotor 73 b ] Wildlife
White-nosed Coati Nasua narica ¥ 19 Zoological Collection
Asian small-clawed otter Aonyx cinereus 2 40 Zoological Collection
Mink Neovison vison ¥ 1
Spotted-neck otter Hydrictis maculicollis 2 2 Zoological Collection

Elk Elk Cervus canadensis 7 7 Wildlife

Rodent 13 Lined Ground Squirrel Ietidomys tridecemlineatus 1 1
American Porcupine Erethizon dorsatum ¥ 1
E Gray Squirrel Sciurus carolinensis 1 1
Eastern fox squirrel Sciurus niger 35 36
Ground hog/Woodchuck ‘Marmota monax 12 12
Muskrat Ondatra zibethicus L] 1
North American Beaver Castor canadensis 3 3
Rat Rattus norvegicus 1 1

Opossum ia Opossum Didelphis virginiana 9 9

Fossa Fossa Cryptoprocta ferox 2 48

Rabbit Eastern Cottontail Sylvilagus floridanus 36 36

Pronghorn Pronghorn Antilocapra americana 32 32

Dog Domestic Dog. Canis familiaris 10 1

Skunk Skunk Mephitis mephitis 7 7

Armadillo Armadillo Dasypodidac 2 2

Bovine Bovine Bos taurus 1 1

Bird Robin Turdus migratorius 1 1

Coyote Coyote Canis latrans 1 4

Fox Fox Vudpes vulpes 3 3

Grand total 3631 5794

It categorizes the animals tested by species and breed, detailing the count of unique individuals and the total number of samples collected.
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Locations Total Sample types

samples

SVNT
Respiratory Feces RLN Nobuto strips Nobuto strips Serum RLN Exudates
swabs

2022 2023 2022 2023 2021 2022 2023 2022 2023 2022 2023 2022 2023 2022 2023
HDZA 1,590 0 0 1,047 543 0 0 0 0 0 0 0 0 0 0 0
NGPC 2409 625 0 0 0 483 277 606 105 0 76 0 0 0 237 0
CcHS 947 379 16 0 0 0 0 0 0 0 0 0 Bl 241 0 0
CNHS 26 it 2 0 0 0 0 0 0 0 0 0 0 76 0 0
NWR 134 0 0 2 2 0 0 0 0 0 0 0 0 0 0 0
NVDC 475 468 7 0 0 0 0 0 0 0 0 0 0 0 0 0
Others 3 0 0 3 0 0 0 0 0 0 0 0 0 0 0 0

Totals 5,794 1,59 6 1,162 565 483 277 606 105 0 76 0 31 317 237 0
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h

Argentina PURI 65 6 3671 1462 0728 0739

Coul

ry Locus N Na Ne

pMGR3 | 65 7 4763 1722 079 0802

PO7RL 31 9 6816 205 0853 0882

pHMER3 | 31 15 9515 2486 0895 0925
Brazil PURL 198 11 5012 1825 0800 0805
PR3 | 198 27 7082 2509 0859 0863
PRI 26 6 2522 1229 0604 0628

pH6R3 | 26 8 489 1795 079 0828
Spain PRL | 69 9 3944 1603 0746 0757
PMOR3 | 69 | 24 | 6373 249 0843 0855
UnitedStates ~ p97RlL 408 18 8388 2411 0881 0883
PIMOR3 | 408 | 19 | 8212 2471 0878 0880
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Mutations Amino acid Associated effect

24WS005-2 24WC025

PB2 L8V Vi v Increased virulence in mice

PB2 D256G D D Increased polymerase activity in mammalian cell line
PB2 K482R K R Increased polymerase activity in mammalian cell line
PB2 A588V A A Increased virulence in mice

PB2 Q591K Q Q Increased virulence in mice

PB2 V598T/1 T iy Increased virulence in mice

PB2 E627K E E Increased virulence in mice

PB2 D70IN D D Increased virulence in mice

PB1 D3V v \% Increased polymerase activity and viral replication in avian and mammalian cell lines
PB1 D622G G G Increased polymerase activity and virulence in mice
HA DN s s Increased binding affinity to #-2,6 sialic acid receptors
HA N110S s P Increased binding affinity to #-2,6 sialic acid receptors
HA S123A s P Increased binding affinity to ¢-2,6 sialic acid receptors
HA SI33A A A Increased binding affinity to «-2,6 sialic acid receptors
HA TI39P A A Increased binding affinity to a-2,6 sialic acid receptors
HA S154N D N Increased binding affinity to 2,6 sialic acid receptors
HA T156A A A Increased binding affinity to a-2,6 sialic acid receptors
HA T188I T T Increased binding affinity to «-2,6 sialic acid receptors
HA V2101 v v Increased binding affinity to a-2,6 sialic acid receptors
HA Q2221 Q Q Increased binding affinity to a-2,6 sialic acid receptors
HA G248 G G Increased binding affinity to a-2,6 sialic acid receptors
MP N30D D D Increased virulence in mice

MP 143M M M Increased virulence in mice

MP T215A A A Increased virulence in mice

NS1 P428 S S Increased virulence in mice

NsS1 80-84 DEL TIASV TITPV Increased virulence in mice

Ns1 ESEV/ ESEV ESEV Increased virulence in mice

*Identified amino acid substitutions in the HA segment are referenced according to H5 numbering.
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