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Report summary

There were 2 sequences uploaded to AudacityInstant and 12.8M genomes in the EpiCoV database were
searched for related genomes. A total of 313 related genomes were found.

Closest related genomes

For each uploaded sequence, the table gives the sequence number within the input data, and the Accession ID
(identified from the name provided in the input data). The other columns give information on the closest related
genome, including the match distance, the match quality, the Accession ID, the collection date, the submission
date, the lineage, and the country of origin of the matched genome. The submitting laboratories of the matched
sequences are given in the footnote. See the Methods section (page 7) for more details.

Upload Closest related genome

No. Upload Acc. ID Dist. Qual. Accession ID Collect. date Subm. date Lin. Country / State

1 0 0.993 EPI_ISL_4578001 2020­03­19 2020­06­02 A.1 USA / Maryland
2 0 0.991 EPI_ISL_4577671 2020­03­29 2020­06­02 A.3 USA / Maryland

1Johns Hopkins Hospital Department of Pathology; 1Johns Hopkins Hospital Department of Pathology
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Sequence 1: hCoV­19/00058/2020|StudySequence1|NA|2020­03­19|

There were 209 related genomes found (at a distance of 0 from the uploaded sequence). The minimum quality
of the matches was 0.969. Amongst the related genomes, the most frequent country was USA (49.8% of
genomes), the most frequent lineage was A.1 (99% of genomes), and 85.9% of the related genomes were from
samples collected between 2020­03­10 and 2020­03­25.

Metadata from the EpiCoV database is shown below for the uploaded sequence (left, if it was found in the
database) and for the closest related genome (right). The tables in the margin show the protein substitutions.
Substitutions are shown in red and crossed out if they were not found in the other genome or were not resolved.
Substitutions are shown in bold if they occured in fewer than half of the related genomes.

Uploaded sequence

The uploaded sequence was not identified.

Closest related genome

Prot. subs.:
NS8 L84S
NSP13 P504L

Y541C

Accession ID: EPI_ISL_457800
Distance: 0
Match quality 0.993
Location: USA / Maryland
Collection date: 2020­03­19
Submission date: 2020­06­02
Lineage: A.1
Clade: S

Related genomes
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Identical genomes
Accession ID Tip Collect. date Subm. date Lin. Cla. Dist. Qual. Country / State

EPI_ISL_4578001 2020­03­19 2020­06­02 A.1 S 0 0.993 USA / Maryland

Other related genomes (60 of 208)
Accession ID Tip Collect. date Subm. date Lin. Cla. Dist. Qual. Country / State

EPI_ISL_6047852 2020­03­14 2020­10­30 A.1 S 0 0.993 USA / Missouri
EPI_ISL_6042252 2020­03­14 2020­10­30 A.1 S 0 0.993 USA / Michigan
EPI_ISL_6041592 2020­03­15 2020­10­30 A.1 S 0 0.993 USA / Utah
EPI_ISL_6039132 2020­03­19 2020­10­30 A.1 S 0 0.993 USA / California
EPI_ISL_25495803 2020­03­09 2021­06­16 A.1 S 0 0.993 USA / Colorado
EPI_ISL_105530134 2020­03­18 2022­03­01 A.1 S 0 0.993 Canada / Ontario
EPI_ISL_87671255 2020­03­20 2022­01­17 A.1 S 0 0.993 Australia / New South Wales / Sydney
EPI_ISL_5094946 2020­03­22 2020­08­05 A.1 S 0 0.993 Australia / New South Wales
EPI_ISL_6050212 2020­03­16 2020­10­30 A.1 S 0 0.993 USA / California
EPI_ISL_4188167 2020­03­11 2020­03­31 A.1 S 0 0.993 Canada / British Columbia
EPI_ISL_5095176 2020­03­22 2020­08­05 A.1 S 0 0.993 Australia / New South Wales
EPI_ISL_6038182 2020­03­16 2020­10­30 A.1 S 0 0.993 USA / Massachusetts
EPI_ISL_5710192 2020­03­19 2020­10­05 A.1 S 0 0.993 USA / Arizona
EPI_ISL_6049022 2020­03­15 2020­10­30 A.1 S 0 0.993 USA / California
EPI_ISL_5715042 2020­03­23 2020­10­05 A.1 S 0 0.993 USA / California
EPI_ISL_6049042 2020­03­16 2020­10­30 A.1 S 0 0.993 USA / California
EPI_ISL_35684055 2020­03­24 2021­08­23 A.1 S 0 0.993 Australia / New South Wales / Sydney
EPI_ISL_6046072 2020­03­12 2020­10­30 A.1 S 0 0.993 USA / Utah
EPI_ISL_23642074 2020­03 2021­06­01 A.1 S 0 0.993 Canada / Ontario
EPI_ISL_25496083 2020­03­10 2021­06­16 A.1 S 0 0.993 USA / Colorado
EPI_ISL_25496093 2020­03­10 2021­06­16 A.1 S 0 0.993 USA / Colorado
EPI_ISL_25496123 2020­03­10 2021­06­16 A.1 S 0 0.993 USA / Colorado
EPI_ISL_25496133 2020­03­10 2021­06­16 A.1 S 0 0.993 USA / Colorado
EPI_ISL_5095156 2020­03­22 2020­08­05 A.1 S 0 0.993 Australia / New South Wales
EPI_ISL_35683195 2020­03­12 2021­08­23 A.1 S 0 0.993 Australia / New South Wales / Sydney
EPI_ISL_5095206 2020­03­20 2020­08­05 A.1 S 0 0.993 Australia / New South Wales
EPI_ISL_5006206 2020­03­22 2020­07­29 A.1 S 0 0.993 Australia / New South Wales
EPI_ISL_6038322 2020­03­16 2020­10­30 A.1 S 0 0.993 USA / Massachusetts
EPI_ISL_4678402 2020­03­16 2020­06­15 A.1 S 0 0.993 USA / California
EPI_ISL_6038482 2020­03­13 2020­10­30 A.1 S 0 0.993 USA / Utah
EPI_ISL_6048492 2020­03­13 2020­10­30 A.1 S 0 0.993 USA / Utah
EPI_ISL_6046532 2020­03­16 2020­10­30 A.1 S 0 0.993 USA / California
EPI_ISL_6048602 2020­03­13 2020­10­30 A.1 S 0 0.993 USA / Utah
EPI_ISL_5714262 2020­03­18 2020­10­05 A.1 S 0 0.993 USA / Colorado
EPI_ISL_6042022 2020­03­16 2020­10­30 A.1 S 0 0.993 USA / California
EPI_ISL_5717152 2020­03­17 2020­10­05 A.1 S 0 0.993 USA / California
EPI_ISL_5006856 2020­03­21 2020­07­29 A.1 S 0 0.993 Australia / New South Wales
EPI_ISL_25495773 2020­03­05 2021­06­16 A.1 S 0 0.993 USA / Colorado
EPI_ISL_6041432 2020­03­16 2020­10­30 A.1 S 0 0.993 USA / Utah
EPI_ISL_5362748 2020­03­27 2020­09­15 A.1 S 0 0.993 Canada / Quebec
EPI_ISL_6047802 2020­03­13 2020­10­30 A.1 S 0 0.993 USA / Georgia
EPI_ISL_6041462 2020­03­15 2020­10­30 A.1 S 0 0.993 USA / Utah
EPI_ISL_25496483 2020­03­10 2021­06­16 A.1 S 0 0.993 USA / Colorado
EPI_ISL_8904878 2020­03­25 2021­01­29 A.1 S 0 0.993 Canada / Quebec
EPI_ISL_35685415 2020­04­18 2021­08­23 A.1 S 0 0.993 Australia / New South Wales / Sydney
EPI_ISL_4298199 2020­03­18 2020­04­24 A.1 S 0 0.993 Canada / Manitoba
EPI_ISL_6048522 2020­03­12 2020­10­30 A.1 S 0 0.993 USA / Utah
EPI_ISL_6048902 2020­03­16 2020­10­30 A.1 S 0 0.993 USA / California
EPI_ISL_41939110 2020­03­14 2020­04­02 A.1 S 0 0.993 USA / Minnesota
EPI_ISL_6046912 2020­03­16 2020­10­30 A.1 S 0 0.993 USA / Colorado
EPI_ISL_35680935 2020­03­23 2021­08­23 A.1 S 0 0.993 Australia / New South Wales / Sydney
EPI_ISL_25496153 2020­03­10 2021­06­16 A.1 S 0 0.993 USA / Colorado
EPI_ISL_25495813 2020­03­09 2021­06­16 A.1 S 0 0.993 USA / Colorado
EPI_ISL_57945811 2020­03­24 2020­10­14 A.1 S 0 0.993 New Zealand / Canterbury
EPI_ISL_4679172 2020­03­12 2020­06­15 A.1 S 0 0.993 USA / Utah
EPI_ISL_25496193 2020­03­10 2021­06­16 A.1 S 0 0.993 USA / Colorado
EPI_ISL_5095046 2020­03­15 2020­08­05 A.1 S 0 0.993 Australia / New South Wales
EPI_ISL_5711622 2020­03­21 2020­10­05 A.1 S 0 0.993 USA / California
EPI_ISL_6041182 2020­03­16 2020­10­30 A.1 S 0 0.993 USA / Utah
EPI_ISL_87670975 2020­03­22 2022­01­17 A.1 S 0 0.993 Australia / New South Wales / Sydney

1Johns Hopkins Hospital Department of Pathology; 2Quest Diagnostics; 3Colorado Department of Public Health and Environment; 4Public Health Ontario

Laboratory; 5Virology Research Laboratory; Area of Virology, Serology and Virology Division (SAViD), New South Wales Health Pathology Randwick; 6Area

of Virology, Serology and Virology Division (SAViD), New South Wales Health Pathology Randwick; 7BCCDC Public Health Laboratory; 8Laboratoire de santé

publique du Québec; 9National Microbiology Laboratory; 10Minnesota Department of Health, Public Health Laboratory; 11Institute of Environmental Science

and Research (ESR)
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Sequence 2: hCoV­19/00112/2020|StudySequence2|NA|2020­03­29|

There were 104 related genomes found (at a distance of 1 or less from the uploaded sequence). The minimum
quality of the matches was 0.918. Amongst the related genomes, the most frequent country was USA (93.3%
of genomes), the most frequent lineage was A.3 (100% of genomes), and 85.4% of the related genomes were
from samples collected between 2020­03­13 and 2020­04­13.

Metadata from the EpiCoV database is shown below for the uploaded sequence (left, if it was found in the
database) and for the closest related genome (right). The tables in the margin show the protein substitutions.
Substitutions are shown in red and crossed out if they were not found in the other genome or were not resolved.
Substitutions are shown in bold if they occured in fewer than half of the related genomes.

Uploaded sequence

The uploaded sequence was not identified.

Closest related genome

Prot. subs.:
NSP1 D75E
NSP3 P153L
NS8 L84S

V62L
NSP8 M129I
NSP14 F233L
N A208G

Accession ID: EPI_ISL_457767
Distance: 0
Match quality 0.991
Location: USA / Maryland
Collection date: 2020­03­29
Submission date: 2020­06­02
Lineage: A.3
Clade: S

Related genomes
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Amaximum­likelihood tree of the uploaded sequence, related genomes, and an outgroup (theWIV04 reference
sequence from Wuhan). The figure shows (A) the tree, with branch lengths given by the genetic distance (the
estimated number of mutations). The uploaded sequence is indicated by a red dot. Tips are labelled be the
Accession ID, or the number of genomes in the group. (B) the collection date of the sequences within each tip
group, coloured by location. (C) the frequency of occurrence of spike mutations within each tip group. (D) The
collection date of the sequences wihin each tip group, coloured by lineage.
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Identical genomes
Accession ID Tip Collect. date Subm. date Lin. Cla. Dist. Qual. Country / State

EPI_ISL_4577671 2 2020­03­29 2020­06­02 A.3 S 0 0.991 USA / Maryland

Other related genomes (60 of 103)
Accession ID Tip Collect. date Subm. date Lin. Cla. Dist. Qual. Country / State

EPI_ISL_28850431 2 2020­04­05 2021­07­09 A.3 S 0 0.980 USA / Maryland
EPI_ISL_4577831 2 2020­03­29 2020­06­02 A.3 S 0 0.976 USA / Maryland
EPI_ISL_28850831 2 2020­04­10 2021­07­09 A.3 S 0 0.973 USA / Maryland
EPI_ISL_119632531 2 2020­04­07 2022­04­11 A.3 S 0 0.965 USA / Maryland
EPI_ISL_111686321 2 2020­04­05 2022­03­18 A.3 S 0 0.965 USA / Maryland
EPI_ISL_109525581 2 2020­04­17 2022­03­11 A.3 S 0 0.965 USA / Maryland
EPI_ISL_108793241 1 2020­03­12 2022­03­10 A.3 S 1 0.965 USA / Maryland
EPI_ISL_4577891 3 2020­03­16 2020­06­02 A.3 S 1 0.976 USA / Maryland
EPI_ISL_5438632 4 2020­04­16 2020­09­24 A.3 S 1 0.950 USA / Texas / Houston
EPI_ISL_28849981 5 2020­03­31 2021­07­09 A.3 S 1 0.982 USA / Maryland
EPI_ISL_5784593 5 2020­04­13 2020­10­13 A.3 S 1 0.982 USA / Wisconsin / Racine County
EPI_ISL_5439102 5 2020­04­17 2020­09­24 A.3 S 1 0.982 USA / Texas / Houston
EPI_ISL_4712263 5 2020­04­13 2020­06­19 A.3 S 1 0.982 USA / Wisconsin
EPI_ISL_5613464 5 2020­03­24 2020­09­30 A.3 S 1 0.981 USA / Delaware / New Castle County
EPI_ISL_40260045 5 2020­04­09 2021­09­08 A.3 S 1 0.980 USA / Illinois / Chicago
EPI_ISL_5166566 5 2020­04­30 2020­08­21 A.3 S 1 0.979 USA / Virginia
EPI_ISL_4577821 5 2020­03­24 2020­06­02 A.3 S 1 0.977 USA / Maryland
EPI_ISL_6264647 5 2020­03­28 2020­11­09 A.3 S 1 0.976 USA / Illinois / Chicago
EPI_ISL_40260015 5 2020­03­31 2021­09­08 A.3 S 1 0.976 USA / Illinois / Chicago
EPI_ISL_4351261 5 2020­03­20 2020­04­30 A.3 S 1 0.976 USA / Maryland
EPI_ISL_4346861 5 2020­03­20 2020­05­01 A.3 S 1 0.976 USA / Maryland
EPI_ISL_6043268 5 2020­03­16 2020­10­30 A.3 S 1 0.975 USA / Florida
EPI_ISL_28851431 5 2020­05­06 2021­07­09 A.3 S 1 0.975 USA / Maryland
EPI_ISL_9365137 5 2020­05­25 2021­02­05 A.3 S 1 0.975 USA / Illinois / Lake County
EPI_ISL_4349232 5 2020­03­28 2020­05­01 A.3 S 1 0.975 USA / Texas
EPI_ISL_26917361 5 2020­08­06 2021­06­26 A.3 S 1 0.975 USA / Maryland
EPI_ISL_5792379 5 2020 2020­10­14 A.3 S 1 0.975 New Zealand / Auckland
EPI_ISL_6041518 5 2020­03­14 2020­10­30 A.3 S 1 0.975 USA / Utah
EPI_ISL_5783613 5 2020­04­23 2020­10­13 A.3 S 1 0.975 USA / Wisconsin / Racine County
EPI_ISL_6043108 5 2020­03­19 2020­10­30 A.3 S 1 0.975 USA / California
EPI_ISL_6048658 5 2020­03­13 2020­10­30 A.3 S 1 0.975 USA / Utah
EPI_ISL_6040258 5 2020­03­16 2020­10­30 A.3 S 1 0.975 USA / Georgia
EPI_ISL_6045518 5 2020­03­14 2020­10­30 A.3 S 1 0.975 USA / Minnesota
EPI_ISL_5712938 5 2020­03­17 2020­10­05 A.3 S 1 0.975 USA / Georgia
EPI_ISL_6046958 5 2020­03­16 2020­10­30 A.3 S 1 0.975 USA / Georgia
EPI_ISL_6046978 5 2020­03­16 2020­10­30 A.3 S 1 0.975 USA / Georgia
EPI_ISL_5719398 5 2020­03­16 2020­10­05 A.3 S 1 0.975 USA / Louisiana
EPI_ISL_6041448 5 2020­03­14 2020­10­30 A.3 S 1 0.975 USA / Utah
EPI_ISL_4679218 5 2020­03­13 2020­06­15 A.3 S 1 0.975 USA / Utah
EPI_ISL_4299706 5 2020­03­28 2020­04­24 A.3 S 1 0.975 USA / Virginia
EPI_ISL_42611910 5 2020­03­23 2020­04­14 A.3 S 1 0.975 USA / Washington
EPI_ISL_45438411 5 2020­03­31 2020­05­28 A.3 S 1 0.975 USA / Pennsylvania / Allegheny County
EPI_ISL_4345906 5 2020­04­09 2020­04­30 A.3 S 1 0.975 USA / Virginia
EPI_ISL_4345926 5 2020­04­10 2020­04­30 A.3 S 1 0.975 USA / Virginia
EPI_ISL_88454112 5 2020­03­24 2021­01­25 A.3 S 1 0.975 USA
EPI_ISL_45485113 5 2020­03­31 2020­05­28 A.3 S 1 0.975 USA / Pennsylvania / Pittsburgh
EPI_ISL_88455212 5 2020­03­28 2021­01­25 A.3 S 1 0.975 USA
EPI_ISL_127805714 5 2020­04­07 2021­03­18 A.3 S 1 0.975 USA / Georgia
EPI_ISL_127805814 5 2020­04­05 2021­03­18 A.3 S 1 0.975 USA / Georgia
EPI_ISL_4685638 5 2020­03­13 2020­06­16 A.3 S 1 0.975 USA / California
EPI_ISL_64802615 5 2020­03­15 2020­11­20 A.3 S 1 0.975 USA / Mississippi
EPI_ISL_91147016 5 2020­03­24 2021­02­01 A.3 S 1 0.975 USA / Indiana / Indianapolis
EPI_ISL_42758317 5 2020­03­16 2020­04­19 A.3 S 1 0.975 USA / New York / Manhattan
EPI_ISL_46416715 5 2020­03­19 2020­06­11 A.3 S 1 0.975 U.S. Virgin Islands
EPI_ISL_85528218 5 2020­03­15 2021­01­19 A.3 S 1 0.975 USA / New York
EPI_ISL_46018619 5 2020­03­22 2020­05­26 A.3 S 1 0.975 USA / Massachusetts
EPI_ISL_5268116 5 2020­03­28 2020­09­02 A.3 S 1 0.975 USA / Virginia
EPI_ISL_45535514 5 2020­03­13 2020­05­29 A.3 S 1 0.975 USA / Georgia
EPI_ISL_138966705 5 2020­03­28 2022­07­18 A.3 S 1 0.975 USA / Illinois / Chicago
EPI_ISL_1437988220 5 2020­04­09 2022­08­10 A.3 S 1 0.975 USA / Illinois / Cook County

1Johns Hopkins Hospital Department of Pathology; 2Houston Methodist Hospital; 3Wisconsin State Laboratory of Hygiene Communicable Disease Division;
4Delaware Public Health Lab; 5Northwestern University ­ Center for Pathogen Genomics and Microbial Evolution; 6Virginia DCLS; 7Ozer Lab; 8Quest Diagnos­
tics; 9Institute of Environmental Science and Research (ESR); 10UW Virology Lab; 11Microbial Genome Sequencing Center, Microbial Genomic Epidemiological
Laboratory; 12Molecular Microbiology & Immunology, University of Missouri; 13Microbial Genomic Epidemiology Laboratory, University of Pittsburgh; 14Piantadosi
Lab, Emory Department of Pathology; 15Pathogen Discovery, Respiratory Viruses Branch, Division of Viral Diseases, Centers for Disease Control and Prevention;
16Clinical Diagnostics Laboratory, Diagnostic & Experimental Pathology, Lilly Research Laboratories; 17Mason Lab; 18Institute for Computational Biomedicine,
Weill Cornell Medicine; 19Infectious Disease Program, Broad Institute of Harvard and MIT; 20Rush University Medical Center
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Methods

The distance between two sequences

AudacityInstant calculates the distance between two sequences as the number of differences between them.
For example, if one sequence has an ‘A’ at site 1,000, and another sequence has a ‘T’ at the same site, then
the sequences are different at this site. If the sites contain ambiguities (such as ‘N’, ‘M’, ‘W’, etc.) then the
sequences are different if there are no bases that are consistent with both sequences. For example, if one
sequence had an ‘N’ at site 1,000, and the other sequence had a ‘T’ then this would not be counted as a
difference, as all bases (including ‘T’) are consistent with an ‘N’.

The quality of a distance score

Because a site marked as ‘N’ or ‘­’ (gap) is consistent with any base, low quality sequences that contain many
‘N’s may closely match many other sequences. To avoid low­quality matches, a probabilistic difference is
calculated for each site:

• If the sites are not ambiguous and are identical, the probabilistic difference is 0.0

• If the sites are different, the probabalisitic difference is 1.0.

• Otherwise, we calculate the probability they are different by randomly drawing possible bases, using the
frequency of each base (‘A’, ‘C’, ‘G’, or ‘T’) at that site as calculated across the entire database.

A match quality, between zero and one, is calculated by as one minus the average probabilistic difference. A
low quality match (less than 0.95) indicates a high occurence of ambiguous bases in either or both sequences,
and these ambiguities are typically ‘N’s or gaps.

Identifying uploaded sequences

EpiCoV genomes are identical to the uploaded sequence if the masked and aligned sequences match at every
site, including the ambiguities. Identical sequences always have a distance of 0 between them, but, because
of ambiguities, not all distance 0 sequences are identical. The Accession ID of the uploaded sequence is taken
from the name supplied with the data, and the EpiCoV genome with that Accession ID is assumed to be the
same as the uploaded sequence, if they are identical.

Matching uploaded sequences

Here is a brief description of the steps that produce the results, for each uploaded sequence:

1. The uploaded sequence is aligned to the reference genome (WIV04) using MAFFT, and insertions are
removed;

2. The sequence is masked, removing sites that are prone to errors;

3. The masked sequence is matched against every aligned and masked genome in the EpiCoV database,
and the distance and quality of the match is calculated;

4. All genomes are selected that have a match quality of 0.95 or higher, and that are at a threshold distance
or closer. The threshold distance is chosen to include relevant matches, while restricting the number of
selected genomes.

5. The selected genomes are annotated with metadata from EpiCoV.

The closest related genome

The closest related genome is the highest quality match within the set of genomes that are closest to the
uploaded sequence (where identical sequences are treated as closer than other zero­distance sequences, and
where the uploaded sequence is not included). If the uploaded sequence is low quality, with many ambiguous
sites, or if it is far from any of the genomes in EpiCoV, then it is possible for no related sequences to be found.
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Data download

This report is prepared from the information that is available in the ZIP file download from AudacityInstant. The
full set of related genomes is available in the spreadsheet file ‘neighbours.csv’.

DISCLAIMER—YOUR USE OF THIS REPORT

The information contained in this report was enabled by Data from GISAID. Any use of this report and its Data,
including genomic sequences, visualizations, pictographs, or other information is governed by the GISAID
Database Access Agreement (“DAA”), and any other applicable laws and regulations. The DAA requires,
among other things, that users of the Data acknowledge the Originating Laboratory and the Submitting Labora­
tory in any authored or co­authored work, and they make best efforts to collaborate with representatives of the
Originating Laboratory responsible. For more details about the rights and obligations conferred by the DAA,
see https://www.gisaid.org/daa.
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