Sequence Analysis of Pfizer and Moderna COVID-19 Vaccines
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SARS-CoV-2
Infection and
Immune Response

VACCINE BASICS:

The body’s adaptive immune system can learn to recognize new,
invading pathogens, such as the coronavirus SARS-CoV-2.
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and its RNA is released

Immune response*

Specialized ‘antigen presenting cells’
(APCs) engulf the virus and display
portions of it to activate T-helper cells.

Coronavirus infection*
The virus uses its surface spike
protein to lock onto ACE2
receptors on the surface of
human cells. Once inside,
these cells translate the virus's
RNA to produce more viruses.
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B and T cells that
recognize the virus
can patrol the body
for months or years,
providing immunity

*Simplified

https://www.nature.com/articles/d41586-020-01221-y




RNA COVID-19 Vaccines
Rely on Cell to Express
Spike Protein

https://www.nature.com/articles/d41586-020-01221-y
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RNA- and DNA-based
vaccines are safe and
easy to develop: to
produce them involves
making genetic material
only, not the virus. But
they are unproven: no
licensed vaccines use
this technology.



The $1000 Genome Is Revolutionizing How We Study
Biology and Practice Medicine
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Whole Genome Shotgun Sequencing
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Your Own Genome Sequenced (30x Coverage)
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What are the sequences of the RNA in the Pfizer and
Moderna COVID-19 Vaccines?
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Pfizer Sequence

>Figurel_832321_Spike-encoding_contig_assembled_from_BioNTech/Pfizer_BNT-162b2_vaccine

GAGAATAAACTAGTATTCTTCTGGTCCCCACAGACTCAGAGAGAACCCGCCACCATGTTCGTGTTCCTGGTGCTGCTGCC
TCTGGTGTCCAGCCAGTGTGTGAACCTGACCACCAGAACACAGCTGCCTCCAGCCTACACCAACAGCTTTACCAGAGGCG
TGTACTACCCCGACAAGGTGTTCAGATCCAGCGTGCTGCACTCTACCCAGGACCTGTTCCTGCCTTTCTTCAGCAACGTG
ACCTGGTTCCACGCCATCCACGTGTCCGGCACCAATGGCACCAAGAGATTCGACAACCCCGTGCTGCCCTTCAACGACGG
GGTGTACTTTGCCAGCACCGAGAAGTCCAACATCATCAGAGGCTGGATCTTCGGCACCACACTGGACAGCAAGACCCAGA
GCCTGCTGATCGTGAACAACGCCACCAACGTGGTCATCAAAGTGTGCGAGTTCCAGTTCTGCAACGACCCCTTCCTGGGC
GTCTACTACCACAAGAACAACAAGAGCTGGATGGAAAGCGAGTTCCGGGTGTACAGCAGCGCCAACAACTGCACCTTCGA
GTACGTGTCCCAGCCTTTCCTGATGGACCTGGAAGGCAAGCAGGGCAACTTCAAGAACCTGCGCGAGTTCGTGTTTAAGA
ACATCGACGGCTACTTCAAGATCTACAGCAAGCACACCCCTATCAACCTCGTGCGGGATCTGCCTCAGGGCTTCTCTGCT
CTGGAACCCCTGGTGGATCTGCCCATCGGCATCAACATCACCCGGTTTCAGACACTGCTGGCCCTGCACAGAAGCTACCT
GACACCTGGCGATAGCAGCAGCGGATGGACAGCTGGTGCCGCCGCTTACTATGTGGGCTACCTGCAGCCTAGAACCTTCC
TGCTGAAGTACAACGAGAACGGCACCATCACCGACGCCGTGGATTGTGCTCTGGATCCTCTGAGCGAGACARAGTGCACC
CTGAAGTCCTTCACCGTGGAAAAGGGCATCTACCAGACCAGCAACTTCCGGGTGCAGCCCACCGAATCCATCGTGCGGTT
CCCCAATATCACCAATCTGTGCCCCTTCGGCGAGGTGTTCAATGCCACCAGATTCGCCTCTGTGTACGCCTGGAACCGGA
AGCGGATCAGCAATTGCGTGGCCGACTACTCCGTGCTGTACAACTCCGCCAGCTTCAGCACCTTCAAGTGCTACGGCGTG
TCCCCTACCAAGCTGAACGACCTGTGCTTCACAAACGTGTACGCCGACAGCTTCGTGATCCGGGGAGATGAAGTGCGGCA
GATTGCCCCTGGACAGACAGGCAAGATCGCCGACTACAACTACAAGCTGCCCGACGACTTCACCGGCTGTGTGATTGCCT
GGAACAGCAACAACCTGGACTCCAAAGTCGGCGGCAACTACAATTACCTGTACCGGCTGTTCCGGAAGTCCAATCTGAAG
CCCTTCGAGCGGGACATCTCCACCGAGATCTATCAGGCCGGCAGCACCCCTTGTAACGGCGTGGAAGGCTTCAACTGCTA
CTTCCCACTGCAGTCCTACGGCTTTCAGCCCACAAATGGCGTGGGCTATCAGCCCTACAGAGTGGTGGTGCTGAGCTTCG
AACTGCTGCATGCCCCTGCCACAGTGTGCGGCCCTAAGAAAAGCACCAATCTCGTGAAGAACAAATGCGTGAACTTCAAC
TTCAACGGCCTGACCGGCACCGGCGTGCTGACAGAGAGCAACAAGAAGTTCCTGCCATTCCAGCAGTTTGGCCGGGATAT
CGCCGATACCACAGACGCCGTTAGAGATCCCCAGACACTGGAAATCCTGGACATCACCCCTTGCAGCTTCGGCGGAGTGT
CTGTGATCACCCCTGGCACCAACACCAGCAATCAGGTGGCAGTGCTGTACCAGGACGTGAACTGTACCGAAGTGCCCGTG
GCCATTCACGCCGATCAGCTGACACCTACATGGCGGGTGTACTCCACCGGCAGCAATGTGTTTCAGACCAGAGCCGGCTG
TCTGATCGGAGCCGAGCACGTGAACAATAGCTACGAGTGCGACATCCCCATCGGCGCTGGAATCTGCGCCAGCTACCAGA
CACAGACAAACAGCCCTCGGAGAGCCAGAAGCGTGGCCAGCCAGAGCATCATTGCCTACACAATGTCTCTGGGCGCCGAG
AACAGCGTGGCCTACTCCAACAACTCTATCGCTATCCCCACCAACTTCACCATCAGCGTGACCACAGAGATCCTGCCTGT
GTCCATGACCAAGACCAGCGTGGACTGCACCATGTACATCTGCGGCGATTCCACCGAGTGCTCCAACCTGCTGCTGCAGT
ACGGCAGCTTCTGCACCCAGCTGAATAGAGCCCTGACAGGGATCGCCGTGGAACAGGACAAGAACACCCAAGAGGTGTTC
GCCCAAGTGAAGCAGATCTACAAGACCCCTCCTATCAAGGACTTCGGCGGCTTCAATTTCAGCCAGATTCTGCCCGATCC
TAGCAAGCCCAGCAAGCGGAGCTTCATCGAGGACCTGCTGTTCAACAAAGTGACACTGGCCGACGCCGGCTTCATCAAGC
AGTATGGCGATTGTCTGGGCGACATTGCCGCCAGGGATCTGATTTGCGCCCAGAAGTTTAACGGACTGACAGTGCTGCCT
CCTCTGCTGACCGATGAGATGATCGCCCAGTACACATCTGCCCTGCTGGCCGGCACAATCACAAGCGGCTGGACATTTGG
AGCAGGCGCCGCTCTGCAGATCCCCTTTGCTATGCAGATGGCCTACCGGTTCAACGGCATCGGAGTGACCCAGAATGTGC
TGTACGAGAACCAGAAGCTGATCGCCAACCAGTTCAACAGCGCCATCGGCAAGATCCAGGACAGCCTGAGCAGCACAGCA
AGCGCCCTGGGAAAGCTGCAGGACGTGGETCAACCAGAATGCCCAGGCACTGAACACCCTGGTCAAGCAGCTGTCCTCCAA
CTTCGGCGCCATCAGCTCTGTGCTGAACGATATCCTGAGCAGACTGGACCCTCCTGAGGCCGAGGTGCAGAT CGACAGAC
TGATCACAGGCAGACTGCAGAGCCTCCAGACATACGTGACCCAGCAGCTGAT CAGAGCCGCCGAGATTAGAGCCTCTGCC
AATCTGGCCGCCACCAAGATGTCTGAGTGTGTGCTGGGCCAGAGCAAGAGAGTGGACTTTTGCGGCAAGGGCTACCACCT
GATGAGCTTCCCTCAGTCTGCCCCTCACGGCGTGGTGTTTCTGCACGTGACATATGTGCCCGCTCAAGAGAAGAATTTCA
CCACCGCTCCAGCCATCTGCCACGACGGCAAAGCCCACTTTCCTAGAGAAGGCGTGTTCGTGTCCAACGGCACCCATTGG
TTCGTGACACAGCGGAACTTCTACGAGCCCCAGATCATCACCACCGACAACACCTTCGTGTCTGGCAACTGCGACGTCGT
GATCGGCATTGTGAACAATACCGTGTACGACCCTCTGCAGCCCGAGCTGGACAGCTTCAAAGAGGAACTGGACAAGTACT
TTAAGAACCACACAAGCCCCGACGTGGACCTGGGCGATATCAGCGGAATCAATGCCAGCGTCGTGAACATCCAGAAAGAG
ATCGACCGGCTGAACGAGGTGGCCAAGAATCTGAACGAGAGCCTGATCGACCTGCAAGAACTGGGGAAGTACGAGCAGTA
CATCAAGTGGCCCTGGTACATCTGGCTGGGCTTTATCGCCGGACTGATTGCCATCGTGATGGTCACAATCATGCTGTGTT
GCATGACCAGCTGCTGTAGCTGCCTGAAGGGCTGTTGTAGCTGTGGCAGCTGCTGCAAGTTCGACGAGGACGATTCTGAG
CCCGTGCTGAAGGGCGTGAAACTGCACTACACATGATGACTCGAGCTGGTACTGCATGCACGCAATGCTAGCTGCCCCTT
TCCCGTCCTGGETACCCCGAGTCTCCCCCGACCTCGGETCCCAGGTATGCTCCCACCTCCACCTGCCCCACTCACCACCT
CTGCTAGTTCCAGACACCTCCCAAGCACGCAGCAATGCAGCTCAAAACGCTTAGCCTAGCCACACCCCCACGGGARACAG
CAGTGATTAACCTTTAGCAATAAACGAAAGTTTAACTAAGCTATACTAACCCCAGGGTTGGTCAATTTCGTGCCAGCCAC
ACCCTGGAGCTAGCA

Moderna Sequence

>Figure_2_32321_Spike-encoding_contig_assembled_from_Moderna_mRNA-1273_vaccine
GGGAAAT} T/ \TATAAGACCCCGGCGCCGCCACCATGTTCGTGTTCCTGGTGCTGCT
GCCCCTGGTGAGCAGCCAGTGCGTGAACCTGACCACCCGGACCCAGCTGCCACCAGCCTACACCAACAGCTTCACCCGGG
GCGTCTACTACCCCGACAAGGTGTTCCGGAGCAGCGTCCTGCACAGCACCCAGGACCTGTTCCTGCCCTTCTTCAGCAAC
GTGACCTGGTTCCACGCCATCCACGTGAGCGGCACCAACGGCACCAAGCGGTTCGACAACCCCGTGCTGCCCTTCAACGA
CGGCGTGTACTTCGCCAGCACCGAGAAGAGCAACATCATCCGGGGCTGGATCTTCGGCACCACCCTGGACAGCAAGACCC
AGAGCCTGCTGATCGTGAATAACGCCACCAACGTGGTGATCAAGGTGTGCGAGTTCCAGTTCTGCAACGACCCCTTCCTG
GGCGTGTACTACCACAAGAACAACAAGAGCTGGATGGAGAGCGAGT TCCGGGTGTACAGCAGCGCCAACAACTGCACCTT
CGAGTACGTGAGCCAGCCCTTCCTGATGGACCTGGAGGGCAAGCAGGGCAACTTCAAGAACCTGCGGGAGTTCGTGTTCA
AGAACATCGACGGCTACTTCAAGATCTACAGCAAGCACACCCCAATCAACCTGGTGCGGGATCTGCCCCAGGGCTTCTCA
GCCCTGGAGCCCCTGETGGACCTGCCCATCGGCATCAACATCACCCGGTTCCAGACCCTGCTGGCCCTGCACCGGAGCTA
CCTGACCCCAGGCGACAGCAGCAGCGGGTGGACAGCAGGCGCGECTGCTTACTACGTGGGCTACCTGCAGCCCCGGACCT
TCCTGCTGAAGTACAACGAGAACGGCACCATCACCGACGCCGTGGACTGCGCCCTGGACCCTCTGAGCGAGACCAAGTGC
ACCCTGAAGAGCTTCACCGTGGAGAAGGGCATCTACCAGACCAGCAACTTCCGGGTGCAGCCCACCGAGAGCATCGTGCG
GTTCCCCAACATCACCAACCTGTGCCCCTTCGGCGAGGTGTTCAACGCCACCCGGTTCGCCAGCGTGTACGCCTGGAACC
GGAAGCGGATCAGCAACTGCGTGGCCGACTACAGCGTGCTGTACAACAGCGCCAGCTTCAGCACCTTCAAGTGCTACGGC
GTGAGCCCCACCAAGCTGAACGACCTGTGCTTCACCAACGTGTACGCCGACAGCTTCGTGATCCGTGGCGACGAGGTGCG
GCAGATCGCACCCGGCCAGACAGGCAAGATCGCCGACTACAACTACAAGCTGCCCGACGACTTCACCGGCTGCGTGATCG
CCTGGAACAGCAACAACCTCGACAGCAAGGTGGGCGGCAACTACAACTACCTGTACCGGCTGTTCCGGAAGAGCAACCTG
AAGCCCTTCGAGCGGGACATCAGCACCGAGATCTACCAAGCCGGCTCCACCCCTTGCAACGGCGTGGAGGGCTTCAACTG
CTACTTCCCTCTGCAGAGCTACGGCTTCCAGCCCACCAACGGCGTGGGCTACCAGCCCTACCGGGTGGTGGTGCTGAGCT
TCGAGCTGCTGCACGCCCCAGCCACCGTGTGTGGCCCCAAGAAGAGCACCAACCTGGTGAAGAACAAGTGCGTGAACTTC
AACTTCAACGGCCTTACCGGCACCGGCGTGCTGACCGAGAGCAACAAGAAATTCCTGCCCTTTCAGCAGTTCGGCCGGGA
CATCGCCGACACCACCGACGCTGTGCGGGATCCCCAGACCCTGGAGATCCTGGACATCACCCCTTGCAGCTTCGGCGGCG
TGAGCGTGATCACCCCAGGCACCAACACCAGCAACCAGGTGGCCGTGCTGTACCAGGACGTGAACTGCACCGAGGTGCCC
GTGGCCATCCACGCCGACCAGCTGACACCCACCTGGCGGGTCTACAGCACCGGCAGCAACGTGTTCCAGACCCGGGLCGG
TTGCCTGATCGGCGCCGAGCACGTGAACAACAGCTACGAGTGCGACATCCCCATCGGCGCCGGCATCTGTGCCAGCTACC
AGACCCAGACCAATTCACCCCGGAGGGCAAGGAGCGTGGCCAGCCAGAGCATCATCGCCTACACCATGAGCCTGGGCGCC
GAGAACAGCGTGGCCTACAGCAACAACAGCATCGCCATCCCCACCAACTTCACCATCAGCGTGACCACCGAGATTCTGCC
CGTGAGCATGACCAAGACCAGCGTGGACTGCACCATGTACATCTGCGGCGACAGCACCGAGTGCAGCAACCTGCTGCTGC
AGTACGGCAGCTTCTGCACCCAGCTGAACCGGGCCCTGACCGGCATCGCCGTGGAGCAGGACAAGAACACCCAGGAGGTG
TTCGCCCAGGTGAAGCAGATCTACAAGACCCCTCCCATCAAGGACTTCGGCGGCTTCAACTTCAGCCAGATCCTGCCCGA
CCCCAGCAAGCCCAGCAAGCGGAGCTTCATCGAGGACCTGCTGTTCAACAAGGTGACCCTAGCCGACGCCGGCTTCATCA
AGCAGTACGGCGACTGCCTCGGCGACATAGCCGCCCGGGACCTGATCTGCGCCCAGAAGTTCAACGGCCTGACCGTGCTG
CCTCCCCTGCTGACCGACGAGATGATCGCCCAGTACACCAGCGCCCTGTTAGCCGGAACCATCACCAGCGGCTGGACTTT
CGGCGCTGGAGCCGCTCTGCAGATCCCCTTCGCCATGCAGATGGCCTACCGGTTCAACGGCATCGGCGTGACCCAGAACG
TGCTGTACGAGAACCAGAAGCTGATCGCCAACCAGTTCAACAGCGCCATCGGCAAGATCCAGGACAGCCTGAGCAGCACC
GCTAGCGCCCTGGGCAAGCTGCAGGACGTGGTGAACCAGAACGCCCAGGCCCTGAACACCCTGGTGAAGCAGCTGAGCAG
CAACTTCGGCGCCATCAGCAGCGTGCTGAACGACATCCTGAGCCGGCTGGACCCTCCCGAGGCCGAGGTGCAGATCGACC
GGCTGATCACTGGCCGGCTGCAGAGCCTGCAGACCTACGTGACCCAGCAGCTGATCCGGGCCGCCGAGATTCGGGCCAGC
GCCAACCTGGCCGCCACCAAGATGAGCGAGTGCGTGCTGGGCCAGAGCAAGCGGGTGGACTTCTGCGGCAAGGGCTACCA
CCTGATGAGCTTTCCCCAGAGCGCACCCCACGGAGTGGTGTTCCTGCACGTGACCTACGTGCCCGCCCAGGAGAAGAACT
TCACCACCGCCCCAGCCATCTGCCACGACGGCAAGGCCCACTTTCCCCGGGAGGGCGTGTTCGTGAGCAACGGCACCCAC
TGGTTCGTGACCCAGCGGAACTTCTACGAGCCCCAGATCATCACCACCGACAACACCTTCGTGAGCGGCAACTGCGACGT
GGTGATCGGCATCGTGAACAACACCGTGTACGATCCCCTGCAGCCCGAGCTGGACAGCTTCAAGGAGGAGCTGGACAAGT
ACTTCAAGAATCACACCAGCCCCGACGTGGACCTGGGCGACATCAGCGGCATCAACGCCAGCGTGGTGAACATCCAGAAG
GAGATCGATCGGCTGAACGAGGTGGCCAAGAACCTGAACGAGAGCCTGATCGACCTGCAGGAGCTGGGCAAGTACGAGCA
GTACATCAAGTGGCCCTGGTACATCTGGCTGGGCTTCATCGCCGGCCTGATCGCCATCGTGATGGTGACCATCATGCTGT
GCTGCATGACCAGCTGCTGCAGCTGCCTGAAGGGCTGTTGCAGCTGCGGCAGCTGCTGCAAGTTCGACGAGGACGACAGC
GAGCCCGTGCTGAAGGGCGTGAAGCTGCACTACACCTGATAATAGGCTGGAGCCTCGGTGGCCTAGCTTCTTGCCCCTTG
GGCCTCCCCCCAGCCCCTCCTCCCCTTCCTGCACCCGTACCCCCGTGGTCTTTGAATAAAGTCTGAGTGGGCGGCAAAAA
AAAA

https://github.com/NAalytics/Assemblies-of-putative-SARS-CoV2-spike-encoding-mRNA-sequences-for-vaccines-BNT-162b2-and-mRNA-1273/blob/main/Figure1Figure2 032321.fasta




What do we want to learn about the sequences?



Sequence Analysis Workflow

What viral protein(s) could be encoded by the sequences?
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How similar are the sequences?
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SARS-CoV-2 spike in prefusion state [Severe acute respiratory syndrome coronavirus 2]

GenPept Graphics

Sequence ID: 6ZOW A Length: 1273 Number of Matches: 1
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Figure 1: Spike-encoding contig assembled from BioNTech/Pfizer BNT-162b2 contig assembled from Moderna mRNA-1273 vaccine.

vaccine. TTCGTGTTCCTGGTGCTGCTGCCCCTGGTGA

GCAGCCAGTGCGT!
TTCGTGTTCCTGGTGCTGCTGCCTCTGGTGTCCA

: utative-SARS-CoV2-spike-
: Start Codon encoding-mRNA-sequences-for-vaccines-BNT-162b2-and-mRNA-

Green: Start Codon Yellow: Sienal Peptide 1273/blob/main/Assemblies%200f%20putative%20SARS-CoV2-spike-
Yellow: Signal Peptide encoding%20mRNA%20sequences%20for%20vaccines%20BNT-

162b2%20and%20mRNA-1273.docx.pdf




SARS-CoV-2 Genome Sequencing Update

* 3,035,314 million genomes worldwide
* 812,520 genomes from US

e 5,537 genomes from Maine
» 583 are Variant of Concern(VOC) Delta
939 VOC Alpha (“UK Variant”)

* 296 VOC lota

* 121 VOC Gamma

e 108 VOC Zeta VOC Alpha 202012/01 GRY (B.1.1.7) first detected in thc UK | |

« 3VOC Eta VOC Beta GH/501Y.V2 (B.1.351 f8.1.3§1.2+8.1.351_3) first detected in South Africa
VOC Gamma GR/501Y.V3 (P.1+P.1.x) first detected in Brazil/Japan

* 4VOC Beta VOC Delta G/478K.V1 (B.1.617.2+AY.x) first detected in India

* 1VOC Lambda VOI Zeta GR/484K.V2 (P.2) first detected in Brazil

* 0 VOC Kappa VOI Eta G/4B4K.V3 (B.1.525) first detected in UK/Nigeria

VOI lota GH/253G.V1 (B.1.526) first detected in USA/New York
VOI Kappa G/452R.V3 (B.1.617.7) first detected in India
Aug. 25, 2021 VOI Lambda GR/452Q.v1 (C.37) first detected in Peru
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Collection | 9] to | o] issi [ ) to| ®] O ion date compl ()

Clade Lineage [ V]  Substitutions® Variants Reset  Fultext A
(] Virus name Passage d¢  Accession ID Collection da= SubmissionC (@) Length Host Location Originating
(m] hCoV-19/USA/ME-HETL-J5855/2021 Original EPI_ISL_3544587 = 2021-08-12 = 2021-08-21 (@ 29,727 Human North America /L Maine Heal
O hCoV-19/USA/ME-HETL-J5854/2021 Original EPI_ISL_3544586 =~ 2021-08-12 2021-08-21 (@ 29,727 Human North America /L Maine Heal
(m] hCoV-19/USA/ME-HETL-J5826/2021 Original EPI_ISL_3544585 2021-08-12 2021-08-21 @ 29,564 Human North America /L Maine Heal
O hCoV-18/USAIME-HETL-J5825/2021 Original EPI_ISL_3544584  2021-08-12 2021-08-21 @ 29,568 Human North America /L Maine Heal
O hCoV-19/USA/ME-HETL-J5824/2021 Original EPI_ISL_3544583 2021-08-12 2021-08-21 () 29,518 Human North America /L Maine Heal
(m] hCoV-19/USA/ME-HETL-J5823/2021 Original EPI_ISL_3544582 2021-08-12 2021-08-21 () 29,518 Human North America /L Maine Heal
(m] hCoV-19/USA/ME-HETL-J5822/2021 Original EPI_ISL_3544581 2021-08-12 2021-08-21 A 29,518 Human North America /L Maine Heal
(] hCoV-18/USAIME-HETL-J5664/2021 Original EPI_ISL_3544580 2021-08-12 2021-08-21 A 29,676 Human North America /L Maine Heal
O hCoV-18/USAIME-HETL-J5663/2021 Original EPI_ISL_3544579 = 2021-08-12  2021-08-21 (@ 29,676 Human North America / L Maine Heal
O hCoV-19/USAIME-HETL-J5657/2021 Original EPI_ISL_3544578  2021-08-12 2021-08-21 (@ 29,728 Human North America /L Maine Heal
O hCoV-19/USA/ME-HETL-J5656/2021 Original EPI_ISL_3544577  2021-08-12  2021-08-21 <'> 29676 Human North America /L Maine Heal
] hCoV-19/USA/ME-HETL-J5655/2021 Original EPI_ISL_3544576  2021-08-12  2021-08-21 @ 29,518 Human North America /L Maine Heal
O hCoV-18/USAIME-HETL-J5653/2021 Original EPI_ISL_3544575 2021-08-12 2021-08-21 () 29,728 Human North America /L Maine Heal
(] hCoV-19/USAIME-HETL-J5853/2021 Original EPI_ISL_3544574  2021-08-11 = 2021-08-21 @ 29,676 Human North America /L Maine Heal
O hCoV-19/USA/ME-HETL-J5848/2021 Original EPI_ISL_3544573 2021-08-11 = 2021-08-21 (i 29,728 Human North America /L Maine Heal
O hCoV-19/USA/ME-HETL-J5847/2021 Original EPI_ISL_3544572  2021-08-11 = 2021-08-21 (@ 29,726 Human North America /L Maine Heal
O hCoV-19/USA/ME-HETL-J5845/2021 Original EPI_ISL_3544571 = 2021-08-11 = 2021-08-21 (@ 29,676 Human North America /L Maine Heal
(] hCoV-18/USAIME-HETL-J5851/2021 Original EPI_ISL_3544570  2021-08-10  2021-08-21 (@ 29,714 Human North America /L Maine Heal
(m] hCoV-18/USAIME-HETL-J5844/2021 Original EPI_ISL_3544569 = 2021-08-10 = 2021-08-21 @ 29,725 Human North America /L Maine Heal
O hCoV-18/USAIME-HETL-J5843/2021 Original EPI_ISL_3544568 2021-08-10  2021-08-21 @ 29,727 Human North America /L Maine Heal
O hCoV-19/USA/ME-HETL-J5841/2021 Original EPI_ISL_3544566 2021-08-10 2021-08-21 (i 29,676 Human North America /L Maine Heal
(] hCoV-18/USAIME-HETL-J5840/2021 Original EPI_ISL_3544565 2021-08-10 2021-08-21 () 29,728 Human North America /L Maine Heal
(m] hCoV-18/USAIME-HETL-J5768/2021 Original EPI_ISL_3544564 2021-08-10 20210821 <> 29,676 Human North America /L Maine Heal
O hCoV-18/USAIME-HETL-J5767/2021 Original EPI_ISL_3544563 2021-08-10 2021-08-21 A 29,676 Human North America /L Maine Heal
O hCoV-19/USA/ME-HETL-J5766/2021 Original EPI_ISL_3544562  2021-08-10 = 2021-08-21 (@ 29,728 Human North America /L Maine Heal
(m] hCoV-19/USA/ME-HETL-J5765/2021 Original EPI_ISL_3544561 2021-08-10 2021-08-21 (@ 29,714 Human North America /L Maine Heal
O hCoV-19/USA/ME-HETL-J5662/2021 Original EPI_ISL_3544560 2021-08-10 = 2021-08-21 @ 29,676 Human North America /L Maine Heal
U hCoV-19/USA/ME-HETL-J5661/2021 Original EPI_ISL_3544559 = 2021-08-10 = 2021-08-21 @ 29,727 Human North America /L Maine Heal
O hCoV-19/USA/ME-HETL-J5660/2021 Original EPI_ISL_3544558 2021-08-10 2021-08-21 () 29,714 Human North America /L Maine Heal
O hCoV-19/USA/ME-HETL-J5551/2021 Original EPI_ISL_3544557 2021-08-10 2021-08-21 (i 29,728 Human North America /L Maine Heal
O hCoV-19/USA/ME-HETL-J5550/2021 Original EPI_ISL_3544556 2021-08-10  2021-08-21 () 29,728 Human North America /L Maine Heal
0 hCoV-19/USA/ME-HETL-J5839/2021 Original EPI_ISL_3544555 = 2021-08-09 = 2021-08-21 = A 29,200 Human North America / L Maine Heal
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