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Executive Summary: Sequence Analysis of COVID-19 in Alaska

e 403 cases of COVID-19 in Alaska sequenced and released in a protected public database
repository (GISAID: https://www.gisaid.org/ ).

¢ Two variants of concern (VOC) identified: B.1.1.7 (2 cases) and P.1 (1 case), identified in
Anchorage/Mat-Su region.

e Two variants of interest identified: B.1.429 variant (6 groups of cases, statewide), and P.2 (one
case in Southwest Alaska).

e Phylogenetics: diverse lineages of SARS-CoV-2 are currently co-circulating in Alaska,
dominated by clades 20B, 20C, and 20G (lineage B.1 and others).


https://www.gisaid.org/
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Genomic Sequencing Effort in Alaska

Samples Change from Previous Report
Genomes released on GISAID 403 +120
Genomes with sufficient 389 +125

phylogenetic information

Variants of Concern Identified in Alaska

Lineage Found First Identified in Alaska
B.1.1.7 3 20 December 2020
B.1.351 0 Not detected

P.1 1 8 February 2021

Variants of Interest Identified in Alaska

Lineage Found First Identified in Alaska
B.1.429 10 8 January 2021
P.2 3 27 January 2021

Recent Variants Identified in Alaska
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Variants of Concern, Individual Lineage Reports

B.1.1.7

B.1.1.7 was first identified in the United Kingdom, also known as: Variant of Concern 202012/01, VOC-
202012/01, 20B/501Y.V1, 201/501Y.V1. This variant contains the N501Y mutation and a short deletion in
the Spike (S) protein. This variant is concerning because it has shown to be significantly more
transmissible than the original SARS-CoV-2 lineages. B.1.1.7 is widely circulating in the US.

Epidemiology of B.1.1.7 VOC in Alaska: Phylogenetics analysis suggests B.1.1.7 may.have been
introduced twice into Alaska, one case in December 2020 and a separate case (sequenced twice)
identified in January 2021. Both cases are in Anchorage/Mat-Su region.
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Figure: Phylogenetics analysis of B.1.1.7 cases identified in Alaska. Context of the B.1.1.7 cases

sequenced in Alaska. The context of other genomes only represents a small sample of the globally
sequenced genomes.
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P.1

P.1 was first identified in Brazil, also known as: Variant of Concern B.1.1.28.1, 20J/501Y.V3. This variant
contains three key mutations in the S gene: E484K, N501Y, and K417T. Preliminary studies suggest the
P.1, like B.1.351, may escape some vaccine-induced antibody responses although not the Pfizer and
Moderna mRNA vaccines currently deployed in Alaska.

Epidemiology of P.1 in Alaska: P.1 was identified in early February 2021 in the Anchorage/Mat-Su
region.
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Figure: Phylogenetic analysis and context of the P.1 case sampled in Alaska. The context of other
genomes only represents a small sample of the globally sequenced genomes.
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B.1.351 - Not detected in Alaska

B.1.351 has not been detected in Alaska. This variant (also known as: 20H/501Y.V2) was first identified
in South Africa and has begun circulating in other parts of the US. The B.1.351 has both N501Y and
E484K mutations in the Spike protein. Preliminary studies suggest the B.1.351, like the P.1, may escape
some vaccine-induced antibody responses, although not the Pfizer and Moderna mRNA vaccines

currently deployed in Alaska.
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found
Worldwide 1,821 8 October 2020
USA 14 8 January 20201
Alaska 0 Not detected
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Variants of Interest, Individual Lineage Reports
B.1.429

B.1.429 was first identified in California and is also known as: CA VUI1. Little is known about this variant
beyond that its prevalence grew in California. This variant is characterized by the L452R mutation in the
S gene. This variant is genetically very similar to B.1.351 but lacks several key mutations.

Epidemiology of B.1.429 variant in Alaska: The B.1.429 variant has been introduced into Alaska with at
least 6 groups of cases detected across the state by January-February, 2021.
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Figure: Phylogenetics analysis of B.1.429 cases sampled in Alaska. Context of the B.1.429 cases sampled
in Alaska. The context of other genomes only represents a small sample of the globally sequenced
genomes.
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P.2

P.2 was first identified in Brazil and is also known as: B.1.1.28.2. Little is known about this variant
beyond that its prevalence grew in Brazil. This variant contains the E484K mutation in the Spike protein
but lacks many key mutations in other variants of concern.

Epidemiology of P.2 variant in Alaska: The P.2 variant was identified in January 2021, in the Southwest
Alaska region. The immediate origin of this lineage is unknown.

P.2 characteristic mutations
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Figure: Phylogenetic context of the P.2 cases sampled in Alaska. The context of other genomes only
represents.a small sample of the globally sequenced genomes.
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Lineages in Alaska

Lineages Over Time

The graphs below indicate the number of genomes sequenced from Alaska cases per month (starting in

March 2020). Colors indicate PANGO lineages and Nextstrain clades (groups of lineages) label the

sections.
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estimate the prevalence of the population. As sequencing effort increases and the number of genome
sequences increases, the estimate will better reflect the population.
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Lineages by Alaska Location
The graphs below indicate the number of genomes sequenced from Alaska cases per month (starting in
November 2020). Colors and labels indicate PANGO lineages label the sections.
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Phylogenetic Tree of Lineages

Using virus genome sequencing data, each genome can be placed into a broader context of SARS-CoV-2
lineages. Here, we are showing 389 Alaska samples placed into a phylogenetic or evolutionary context of
1958 global samples (Mar 2020 and Feb 2021). The horizontal axis shows the date of collection. Lineage
of interest are marked on the phylogenetic tree. Branches are colored by PANGO lineage.

SEE——

P2
B.1.17

Methodology: We include as many.of the Alaska genomes for phylogenetic analysis as possible. This
includes all genomes that have at least 25000 nucleotides (greater than ~80% of the complete SARS-
CoV-2 genome). So, while we might have enough genomic information to identify mutations and
possibly identify lineage, we do exclude some sequenced genomes. We evenly sample 800 genomes
across time from other states, prioritizing samples that are that are genetically like Alaska sequences.
We also evenly.sample 800 genomes across time from the rest of the world excluding the USA. This
scheme includes as much local diversity for Alaska as possible and contextual samples from the rest of
the USA and the world.

12
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Mutations Reports

Mutations of Concern

Below are graphs with the count of genomes containing mutations of concern per month (starting in
November 2020). Three mutations in the S gene (N501Y, E484K, K417T) are present in the Alaska
sequenced genomes. In each graph, the blue color represents the ancestral state for each amino acid.

SINS01Y1
N501Y E484K K417T Y
1
8 & & SIE4BAKL
K
80 80 80 | 13
Sika17T
75 75 75 R
W«
70 70 70
65 65 65
60 60 60
55 55 55
50 50 50
€ 45 € a5 € a5
3 3 3
3 8 8
40 40 40
35 35 35
30 30 30
25 25 25
20 20 20
15 15 15
10 10 10
5 5 5
0 0 0
November2020 ~ December2020  January2021  February 2021 November2020 ~ December2020  January2021  February 2021 November2020 ~ December2020  January2021  February 2021

13



Alaska Sequencing Consortium - Situation Report 24 February 2021

Mutations of Interest

Below are graphs with counts of genomes containing mutations of interest. Three mutations in the S
gene (L452R, Q677H, and D614G) are present in the Alaska sequenced genomes. Little is known about
the L452R mutation beyond that its prevalence grew in California. The Q677 mutation has arisen
multiple times and little is known about this mutant beyond that its prevalence is spreading in the
United States. The D614G mutations became common globally very early in the pandemic and now the
G (orange) version is present in nearly all genomes.
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Mutation Report, S:N501Y
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Mutation Report, S:E484K
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Mutation Report, S:L452R
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Figure: The Q677 mutation has arisen multiple times and little is known about this mutant beyond that
its prevalence is spreading in the United States.
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Mutation Report, S:D614G
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Figure: The D614G mutation arose early in the evo S<CoV-2 along the 20A clade. Nearly all
Alaska genomes contain this mutation (yellow). Althot in Alaska, there have been
independent emergences of 614G and 614N mutatio g gence of 19A and 19B lineages in
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Additional Resources

CDC COVID-19 National Genomic Surveillance Dashboard - https://www.cdc.gov/coronavirus/2019-
ncov/cases-updates/variant-surveillance/genomic-surveillance-dashboard.html

SARS-CoV-2 (hCoV-19) Mutation Situation Reports - https://outbreak.info/situation-réports

Nextstrain SARS-CoV-2 resources - https://nextstrain.org/sars-cov-2/

CoVariants - https://covariants.org/

PANGO Lineage Reports -https://cov-lineages.org/global report.html
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