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Epi curve for BC surveillance 2021-22
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Timeline of the HPAI H5N1 outbreak in North America using phylogenetics
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Five distinct BC genomic clusters appear: more closely related to US
sequences than other BC sequences in the same outbreak
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Five BC genomic clusters: relatedness based on HA mutations (no time)
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BC Cluster #1: Domestic only

Collection Site Type A

Domestic-small_flock Domestic-commercia

R3540117481-Domestic_Turkey-Domestic-commercial-FHA

R3540117501-Domestic_Turkey-Domestic-commercial-FHA

137.0 137.2 137.4

Mutations

137.6

137.8

R3540295842-Layer_Chicken-Domestic-small_flock-FHA

R3540295828-Layer_Chicken-Domestic-small_flock-FHA

R3540295929-Layer_Chicken-Domestic-small_flock-FHA

138.0



BC Cluster #2: Primarily domestic, one wild bird detected

Collection Site Type A

I wild

A/Colorado/18/2022

A/chicken/Wyoming/22-009849-001-original/2022
A/chicken/Wyoming/22-009326-002-original/2022

136.0 136.5

Domestic-commercia

A/Canada_goose/Wyoming/22-011671-001-original/2022

A/chicken/Wyoming/22-00959%-002-original /2022
A/chicken/Wyoming/22-00959%-001-original/2022

R3530323660-Turkey-Domestic-commercial-Fraser_Valley
A/Chicken/BC/FAV-0488-05/2022

R3530323239-Turkey-Domestic-commercial-Fraser_Valley
R3530323122-Turkey-Domestic-commercial-Fraser_Valley
R3530323154-Turkey-Domestic-commercial-Fraser_Valley
R3530323763-Turkey-Domestic-commercial-Fraser_Valley
R3530322804-Turkey-Domestic-commercial-Fraser_Valley
R3530323794-Turkey-Domestic-commercial-Fraser_Valley
R3530323211-Turkey-Domestic-commercial-Fraser_Valley
R3530323522-Turkey-Domestic-commercial-Fraser_Valley
R3530322834-Turkey-Domestic-commercial-Fraser_Valley
R3530323107-Turkey-Domestic-commercial-Fraser_Valley
R3530323828-Turkey-Domestic-commercial-Fraser_Valley
R3530323074-Turkey-Domestic-commercial-Fraser_Valley
R3530323346-Turkey-Domestic-commercial-Fraser_Valley
R3530323312-Turkey-Domestic-commercial-Fraser_Valley

() R3550072357-Bald_Eagle-Wild-IHA

R3530323321-Turkey-Domestic-commercial-Fraser_Valley
R3530323194-Turkey-Domestic-commercial-Fraser_Valley
R3530323048-Turkey-Domestic-commercial-Fraser_Valley
R3530209251-Turkey-Domestic-commercial-Lower_Mainland
R3530209122-Turkey-Domestic-commercial-Lower_Mainland
R3530209220-Turkey-Domestic-commercial-Lower_Mainland
R3530209180-Turkey-Domestic-commercial-Lower_Mainland
R3530209047-Turkey-Domestic-commercial-Lower_Mainland
R3530209076-Turkey-Domestic-commercial-Lower_Mainland
R3530323434-Turkey-Domestic-commercial-Fraser_Valley
R3530323462-Turkey-Domestic-commercial-Fraser_Valley
R3530323400-Turkey-Domestic-commercial-Fraser_Valley
R3530323378-Turkey-Domestic-commercial-Fraser_Valley
R3530323631-Turkey-Domestic-commercial-Fraser_Valley
R3530209155-Turkey-Domestic-commercial-Lower_Mainland
R3530209169-Turkey-Domestic-commercial-Lower_Mainland
A/chicken/ldaho/22-011347-004-original /2022

A/raccoon/Washington/22-018406-002-original /2022

138.0 1385 139.0



Collection Site Type W
A/fox/Minnesota/22-014182-001-original/2022
A/turkey/Minnesota/22-011140-001-original /2022
A/bobcat/Wisconsin/22-016051-001-original/2022
Afred_fox/North_Dakota/22-017354-001-original/2022
A/turkey/Minnesota/22-010126-001-original /2022
A/turkey/North_Dakota/22-009840-001-original/2022
Alturkey/Minnesota/22-010126-002-original /2022
A/turkey/Minnesota/22-010772-004-original /2022
A/domestic_goose/North_Dakota/22-009337-001-original/2022
Alchicken/North_Dakota/22-009337-002-original/2022
A/chicken/South_Dakota/22-008704-001-original/2022
Alchicken/South_Dakota/22-008704-002-original/2022
A/turkey/Minnesota/22-010085-001-original /2022
Alturkey/Minnesota/22-010085-002-criginal /2022
A/chicken/Minnesota/22-010993-004-ariginal/2022
A/chicken/Minnesota/22-0109923-001-original/2022
A/chicken/North_Dakota/22-010141-001-original/2022
A/turkey/North_Dakota/22-009978-002-original/2022
Alturkey/North_Dakota/22-009978-001-original/2022
A/snow_goose/Kansas/W22-199D/2022

O R3530323862-Common_Barn-Owl-Wild-Lower_Mainland
() R3540178223-Pelican-Wild-IHA

() R3540088564-Bald_Eagle-Wild-Yukon

() R3540029673-Red_Fox-Wild-NHA

() R3530062012-Bald_Eagle-Wild-Williams_Lake
Afturkey/Minnesota/22-011142-001-original /2022
A/turkey/Minnesota/22-011142-002-original/2022
A/turkey/Minnesota/22-010312-001-original /2022
A/turkey/Minnesota/22-010312-004-original/2022

BC Clusters #3 and #4: Wildlife only, and domestic/wildlife

Collection Site Type A

I wild

() R3560187014-Pelican-Wild-IHA —
() R3560187053-Pelican-Wild-IHA
O R3540029873-American_White_Pelican-Wild-IHA
O R3540029911-American_White_Pelican-Wild-IHA
O R3540029839-American_White_Pelican-Wild-IHA
() R3540088666-Snow_Goose-Wild-Yukon
() R3540296305-Bald_Eagle-Wild-VCHA
R3540295784-Chicken-Domestic-small_flock-VIHA
R3540295744-Chicken-Domestic-small_flock-VIHA
A/skunk/Washington/22-019274-001-original/2022

—

O R3540297265-Great_Blue_Heron-Wild-FHA

Cluster
Ha

O R3540029552-Peregrine_Falcon-Wild-VCHA

A/fox/lowa/22-014421-001-original /2022

Afdomestic_duck/Minnesota/22-010928-004-original/2022

A/chicken/Minnesota/22-010928-001-original/2022
Afturkey/Minnesota/22-010928-002-original/2022

A/guinea_fowl/Minnesota/22-010928-003-original/2022

Afturkey/South_Dakota/22-008485-002-original/2022
A/turkey/South_Dakota/22-008485-001-original/2022

Alred_fox/Michigan/22-018712-001-original/2022
A/turkey/Minnesota/22-011141-002-original/2022
A/turkey/Minnesota/22-011141-001-original/2022

A/turkey/South_Dakota/22-009329-002-original/2022
A/turkey/South_Dakota/22-00932%-001-original/2022
A/domestic_duck/Nebraska/22-0091%90-001-original /2022
A/chicken/Nebraska/22-009190-002-original/2022
A/turkey/South_Dakota/22-008242-002-original/2022
Aturkey/South_Dakota/22-008242-001-original/2022
Afturkey/South_Dakota/22-009841-001-original/2022

136 137 138 139 140
Mutations
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BC Cluster #5: Main BC Outbreak Cluster, contains domestic and wildlife

collectionsitetype

Collection Site Type A

Wild Domestic-commercia

Domestic-small_flock

Closest related U.S.
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Montana
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BC Cluster #5: Main BC Qutbreak Cluster, by region
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BC Cluster #5: Main BC Outbreak Cluster, by collection date

Sampling date A [ g 1
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Evolution is occurring over time....
.... but the parent lineage is still in circulation!
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Impact of HPAI H5 on human risk assessment: phylogenetic inferences

country

D United States_GISAID England

China
Genetically related to the H5N1

outbreak in N. America ——» @ Alcolorado/1a 2022

Genetically Distinct

A/England/215201407/2021 A/Hunan/10117/2021 A/Hangzhou/01/2021

120 125 130 135 140
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What have we learned from WGS of H5N1 in BC?

BC detections are spread amongst 5 genetically distinct clusters, suggesting multiple
variants were circulating

Based on the membership of these clusters:
* Transmission is occurring mostly between wildlife and domestic flocks
* Some transmission may have occurred between domestic flocks

The majority of BC detections reside in one large genetic cluster
e Variants are widely distributed across the regions, some regional clusters
* Evidence of viral evolution over time
* But also persistence of parent lineage, why?
* Fitness advantage? Reservoir host?

We plan to look at whether these clusters are maintained for other segments of the virus
(e.g. NA, etc.), and build a pipeline to detect/monitor reassortment.



Conclusions - Risks and Surveillance
of HPAI H5N1 clade 2.3.4.4b
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BC Bald Eagle detected in February 2022 unrelated to the BC outbreak
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