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H5 clade 2.3.4.4b Genotypes
GenoFLU is a tool designed to classify 
HPAI H5 goose/Guangdong clade 
2.3.4.4b viruses in North America

Considers all 8 gene segments

Uses a blast match and reference database to classify sequences

GitHub - USDA-VS/GenoFLU: Influenza data pipeline to automate 
genotyping assignment

Classifies viruses reassorted with 
North American IAV

Rare reassortments are consecutively numbered with a minor 
classification

Reassortments that are more successful are named

Over 150 genotypes have been 
classified to date

Genotypes are added as new introductions and reassortments are 
detected
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H5 clade 2.3.4.4b GenoFlu Nomenclature
• Six introductions to date: A1 through A6
• A1, A2, and A3 have been most successful

“A” genotypes are unreassorted
fully Eurasian virus 

introductions

• Further subdivided with consecutive numbering and divisions 
representing unique reassortment events

“B” genotypes are reassortants
of the A1 virus

• First detected in October 2023 in the Mississippi flyway“C” genotypes are reassortants
of the A2 virus

• First detected in September 2024 in the Pacific flyway; D1.1 
predominated with new reassortants emerging fall 2025

“D” genotypes are reassortants
of the A3 virus

https://github.com/USDA-VS/GenoFLU
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High resolution analysis for clade 2.3.4.4b HPAI
• Hemagglutinin (HA) – cleavage site determines HPAI vs LPAI

• This is the determining segment for inclusion in analysis

• Utilizes the full genome for comparison, with the ability of fine 
resolution comparison of more closely related sequences

• Sequence sources:
• Wild bird surveillance 

and mortality events
• Poultry detections
• Mammalian detections
• Livestock detections







HPAI Detections in Wild Birds

https://www.aphis.usda.gov/livestock-poultry-disease/avian/avian-influenza/hpai-detections/wild-birds?page=1
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Confirmed Pathogenic Avian Flu in Commercial & Backyard Flocks | APHIS

https://www.aphis.usda.gov/livestock-poultry-disease/avian/avian-influenza/hpai-detections/commercial-backyard-flocks
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Mammals

HPAI Disease Spread Patterns

Key Messages for Poultry

• Primary transmission route is independent wild 
bird introduction

• Improvements in biosecurity, biosecurity 
messaging, early reporting/detection, and rapid 
depopulation have been successful in 
minimizing lateral (farm-to-farm) spread

• Disease detections between states mostly due 
to migratory waterfowl transmission routes



HPAI Confirmed Cases in Livestock | APHIS

https://www.aphis.usda.gov/livestock-poultry-disease/avian/avian-influenza/hpai-detections/hpai-confirmed-cases-livestock
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Ro
ot

The virus from each spillover event found 
to be related to other D1.1 viruses recently 
detected in migratory wild birds across 
multiple North American Flyways and all 
fall in Group 2. All detected via National 
Milk Testing Strategy | Animal and Plant 
Health Inspection Service

Nevada Jan 2025 marked by change at 
D701N in the PB2 gene present in all 
herds with limited spread within the state.   

Arizona Feb 2025 separate event from 
Nevada with limited spread within the 
state and no change at PB2 701.

Wisconsin Dec 2025 affecting only a 
single dairy; change at E627K in the PB2 
gene.

Genotype D1.1 in Dairy 
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Ongoing transmission events

Single transmission event

H5 in Dairy Cattle Represents a Risk to Poultry





Swine tested in OR, ID, IL - matches affected 
poultry on premises where sequence obtained 

• OR poultry genotype D1.2 partial sequence from 
single pig sample (Cts all >35) matches 
sequence from the affected poultry from the 
premises; Federal and State Veterinary Agencies 
Share Update on HPAI Detections in Oregon 
Backyard Farm, Including First H5N1 Detections 
in Swine | Animal and Plant Health Inspection 
Service

• ID poultry genotype D1.1; swine serology tested 
negative for H5; results support environmental 
contamination

• IL poultry genotype D1.1; testing of sow that died 
acutely; single detection in tonsil only – no 
sequence obtained, serology and PCR in 
remaining two animals tested negative; results 
support environmental contamination 

https://www.aphis.usda.gov/news/agency-announcements/federal-state-veterinary-agencies-share-update-hpai-detections-oregon
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Other Spillovers
• In March 2024, several newly kidded farmed 

goats developed acute neurological signs 
prior to death. The goat herd shared the 
pasture and water source with a flock of 
chickens and ducks, which had been 
recently depopulated due to HPAI. 

• Genotype 3.6 (related to B3.13)
• Nannies, milk, and aborted fetuses tested 

negative
• Coxiella burnetii also diagnosed in HPAI 

positive neonates
• In May 2024, HPAI stillbirths and abortions 

were reported among alpacas on an Idaho 
farm. The alpacas on the farm shared the 
same pasture and water source with 
infected chickens and ducks, which were 
depopulated.

• Genotype B3.13
• Adults, milk, and fetuses tested positive for 

HPAI
• Investigation of comorbidities has not 

identified other agents



Genotype A3 Outbreak 
in California Northern 
Elephant Seals 
- E627K present

First Cases of Highly Pathogenic Avian Influenza in Northern Elephant Seals Confirmed in California

https://www.parks.ca.gov/NewsRelease/1485
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