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Introduction

In March 2024, several cases of highly pathogenic avian influenza A (HPAI) H5N1 virus were
confirmed in dairy cattle in Texas, with cases spreading to at least eight other states
(https://www.biorxiv.org/content/10.1101/2024.05.01.591751v1). In addition, a human case of
influenza from the same clade and genotype was also diagnosed in a dairy worker from Texas
around the same time. As part of an effort to track this outbreak, the United States Department
of Agriculture (USDA) Agricultural Research Service (ARS) and the USDA National Veterinary
Services Laboratories (NVSL) have been working to collect and sequence samples from
additional cattle as well as avian species and other animals that also appeared to be infected
with HPAI that might be related to the virus from the Texas dairy cattle. The genomic sequences
of each virus isolate (consisting of the eight genomic segments sequenced for each individual
isolate) are assembled from the sequenced short read data, and after undergoing quality
control, are submitted to the GenBank sequence repository where they become publicly
available. To enhance the ability of the USDA to rapidly submit sequences to GenBank,
personnel from the Bacterial and Viral Bioinformatics Resource Center (BV-BRC) have been
collaborating with USDA scientists to assist them with the submission of assembled HPAI
genomic sequences to GenBank.

The BV-BRC provides a database of complete and partially sequenced microbial genomes from
both viral and bacterial pathogens. This data is derived from the GenBank repository and
includes metadata obtained from the GenBank record as well as associated NCBI BioProject,
BioSample, and SRA repository records. All this metadata provides users with the ability to
search for specific datasets from the BV-BRC web site using the filtering and sorting features
built into BV-BRC web-retrieval tools. To provide rapid access to sequences and other data and
information from the 2024 HPAI outbreak, the BV-BRC provides an outbreak-specific web page
with links to this information: (https://www.bv-brc.org/outbreaks/H5N1/#view_tab=overview).

This report provides statistics on the public availability of HPAI HSN1 genomic sequences
historically, and from isolates collected since 2024.


https://www.biorxiv.org/content/10.1101/2024.05.01.591751v1
https://www.bv-brc.org/outbreaks/H5N1/#view_tab=overview

Human Cases

No additional human cases of H5N1 influenza have been reported by the CDC since May 30
(https://lwww.cdc.gov/bird-flu/situation-summary/mammals.html). Therefore, the total number of
human cases reported in 2024 of H5N1 influenza A virus remains at three, two from Michigan
and one from Texas. In their reporting of all recent U.S. human cases of H5N1 influenza A virus
infection, the CDC also includes a fourth case from Colorado in April, 2022 that was due to
poultry exposure (https://www.cdc.gov/media/releases/2022/s0428-avian-flu.html).

Statistics (As of July 3, 2024)

The numbers provided below are obtained from the BV-BRC database. These numbers should
be equivalent to those available from GenBank with the exception that new sequences that
have been deposited into GenBank may take a few days to be available from the BV-BRC. In
addition, sequences present in HSN1 SRA records that have not yet been submitted to
GenBank have been assembled and loaded into the BV-BRC database by BV-BRC personnel.
(See below.)

For the 2024 outbreak, where we have isolate-specific information, we report the number of
isolates along with the number of sequenced genomic segments (generally 8 per isolate). These
numbers include sequences generated by the USDA and submitted to GenBank by both the
USDA and BV-BRC, USDA sequences assembled by the BV-BRC from SRA data not yet
submitted to GenBank, and sequences submitted to GenBank from all other sources.

Influenza A sequence counts from the BV-BRC database

Outbreak Report All Influenza A All HS5N1 2024 H5N1 Sequences
Seguences Seguences
May 22 1,061,803 53,046 2,395 (298 isolates)?
May 29 1,065,779 54,648 2,579 (320 isolates)?
June 12 1,082,514 57,317 5,148 (643 isolates)?
June 19 1,087,503 58,061 5,744 (716 isolates)?
June 26 1,091,952 59,465 7,112 (889 isolates)®
July 3t 1,092,769 60,280 7,927 (991 isolates)®

1The BV-BRC genomic database links provided for these totals, provide summary numbers as of the
time the link is followed. Therefore, these numbers will increase over time.

2These numbers include 16 sequences from 2 isolates from Kazakhstan.

3These numbers no longer include the 2 isolates from Kazakhstan.

Influenza A sequences from SRA and not yet submitted to GenBank

The BV-BRC checks the sequence read archive (SRA) database each week for submitted raw
sequence read data that has not yet been assembled and submitted to GenBank. This past
week, an additional 815 H5N1 genomic segment sequences from 102 isolates were identified,
assembled, and loaded into the BV-BRC database. The states where these isolates have been
obtained have not yet been provided.


https://www.cdc.gov/bird-flu/situation-summary/mammals.html
https://www.cdc.gov/media/releases/2022/s0428-avian-flu.html
https://www.bv-brc.org/view/Taxonomy/11320#view_tab=genomes&filter=false
https://www.bv-brc.org/view/Taxonomy/11320#view_tab=genomes&filter=eq(subtype,%22H5N1%22)
https://www.bv-brc.org/view/Taxonomy/11320#view_tab=genomes&filter=and(eq(subtype,%22H5N1%22),eq(collection_year,%222024%22),eq(geographic_group,%22North%20America%22))&defaultColumns=-cds,h5_clade,segment,sra_accession,collection_date&defaultSort=genome_name,segment

The tables below summarize North American H5N1 2024 isolates collected in 2024 as of July 3,
2024, and include both GenBank and SRA-derived isolates.

H5N1 US virus isolates collected and sequenced in 2024, by host and US states
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State # Isolates

California 8
Colorado 1
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Illinois 2
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North Carolina 12
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Washington 7
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Phylogenetic Analysis

The latest phylogenetic trees for all eight segments can be accessed using the URL below,
which includes all human isolates with available sequence data https://www.bv-
brc.org/outbreaks/H5N1/#view tab=phylogenetics. These trees were generated on July 2, 2024,
and contain the last batch of assembled SRA sequences that were uploaded to the BV-BRC
database on June 28, 2024.

News
Title Date Source
Bird flu concern prompts US to award Moderna $176 July 2 Reuters
million for vaccine development
Scientists wary of bird flu pandemic 'unfolding in slow | July 2 Reuters
motion'
More evidence pasteurization inactivates H5N1 avian | July 1 CIDRAP
flu virus in milk
Bird flu snapshot: A pathologist sees familiar echoes in | July 1 STAT
U.S. response to the outbreak
Updates on Highly Pathogenic Avian Influenza (HPAI) | June 28- FDA
Updated
Combined COVID-flu vaccines are coming: Moderna June 28 Nature
jab clears major test
Bird flu has infected Idaho dairy farms. Is the state June 28 Idaho
prepared for an outbreak? Statesman
USDA spells out financial assistance to offset H5N1- June 27 CIDRAP
linked milk losses
Study shows persistence of H5N1 in unpasteurized June 25 CIDRAP
milk and on milking unit surfaces
CSL Seqirus, a Proud Champion of Pandemic June 11 CSL
Preparedness, Signs an Agreement with the European
Commission to Provide Pre-Pandemic Vaccines to the
EU
HPAI in Dairy Cattle Updated Colorado
daily Department of
Health
Publications
Title Date Source
CDC Public Health Science Agenda for Highly June 24 CDC
Pathogenic Avian Influenza A(H5N1) — June 2024
FDA Research Agenda for 2024 Highly June 24 FDA
Pathogenic H5N1 Avian Influenza
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Persistence of Influenza H5N1 and HIN1 Viruses in
Unpasteurized Milk on Milking Unit Surfaces

June 24

CDC

Highly Pathogenic Avian Influenza A(H5N1) Virus in
Animals: Interim Recommendations for Prevention,
Monitoring, and Public Health Investigations

June 20

CDC

Highly pathogenic avian influenza A(H5N1) virus
infections on fur farms connected to mass mortalities of
black-headed qulls, Finland, July to October 2023

June 20

Eurosurveilance

Natural Infection with Highly Pathogenic Avian
Influenza A/H5N1 Virus in Pet Ferrets
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MDPI

Rapid mortality in captive bush dogs (Speothos
venaticus) caused by influenza A of avian origin
(H5N1) at a wildlife collection in the United

Kingdom
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Outbreaks of H5N1 High Pathogenicity Avian
Influenza in South Africa in 2023 Were Caused by
Two Distinct Sub-Genotypes of Clade 2.3.4.4b
Viruses
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MDPI

Genetic diversity of HSN1 and H5N2 high pathogenicity
avian influenza viruses isolated from poultry in Japan
during the winter of 2022-2023
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Inactivation of highly pathogenic avian influenza
virus with high temperature short time continuous
flow pasteurization and virus detection in bulk milk

tanks Preprint FDA

Highly Pathogenic Avian Influenza Virus A(H5N1) Emerging
Clade 2.3.4.4b Infection in Free-Ranging Polar microbes and
Bear, Alaska, USA Early Release infections
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