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1.3 How to read phylogenetic trees
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2.1 SARS-CoV-2 sequencing in Arizona
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2.3 Community transmission
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Rationale for sequencing SARS-CoV-2

= State/local level

— Supplement control efforts

— Better understand epidemiology
= National level

— Strain surveillance

— Guide diagnostics, vaccine, and therapeutic development

= Collecting sequences in public databases strengthens both
— Submission should be included in any SARS-CoV-2 sequencing workflow
— More valuable if clinical, epidemiological metadata included



Public repositories for SARS-CoV-2 genomic data

1. GISAID (Global Initiative on Sharing All Influenza Data) www.gisaid.org

= Facilitates rapid sharing of data from influenza (EpiFlu)
= and SARS-CoV-2 (EpiCoV)

2. NCBI/NLM (National Center for Biotechnology Information) www.ncbi.nlm.nih.gov
= US National Institutes of Health (NIH)
= GenBank®, Sequence Read Archive (SRA), PubMed, BLAST®, etc.
= Facilitates public access and rapid sharing of SARS-CoV-2 sequences
* Integrates SARS-CoV-2 data with literature (PubMed/PMC) and the BLAST® databases

= Different submission standards, organizations, primary uses
= Both provide searchable collections of genomic data and epidemiologic metadata.



https://www.gisaid.org/
https://www.ncbi.nlm.nih.gov/

SARS-CoV-2 submissions (GISAID + NCBI)
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GISAID data enables popular SARS-CoV-2 tools
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GISAID.org

Sequence search

Analyses
= Phylogeny

= (Clade abundance

= Spike mutations
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FISAID

Location
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GISAID: download

Format (@ Sequences (FASTA)
(") Patient status metadata
() Sequencing technology metadata
) Acknowledgement (Supplemental table)

& Back

_’ Download

GISAID Database Access Agreement

www.gisaid.org /registration/terms-of-use/

>Sequence 1
>Sequence 2

>Sequence 3

AAAUGUUAUUCAUGCU

AAAUAUUACUCAUGCU

AAAUAUUACUCAUGCC

Accession Date Location

Seq1 02/05/2021 USA/GA

Seq?2 02/05/2021 USA/GA

Seq3 02/05/2021 USA/GA
T




Virus detail

Virus name:
Accession ID:

GISAID: find individual records o

Pango Lineage
AA Substitutions

cj L A Variant
‘ I z ! | ] ’ Passage details/history:
Sample information

Collection date:
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http://www.gisaid.org/registration/terms-of-use/

NCBI database organization

= BioProject — a collection of
biological data for a single
initiative
— Umbrella Project — a
collection of BioProjects

[ Biosample [ BioSample [ Biosam . ) _
= BioSample - information about
\ the physical specimen (metadata)
Data Data Data [Sequencing reads]
(SRA) .
= Data - genomic datasets; e.g.
Data

[

Assembled .
S g ] — Raw sequencing reads

(GenBank, Nucleotide)

— Assembled genome



www.nchbi.nlm.nih.qov/sars-cov-2/

National Library of Medlqme Pt
National Center for Biotechnology Information

NCBI SARS-CoV-2 Resources

I Quick Navigation Guide SARS_COV_Z Data
Sequence Submission
— 254,626 117,986 5,113
SRA runs Nucleotide records ClinicalTrials.gov
Sequence-Related Resources
Clinical Resources 115,033 125,241
Other Websites PubMed BMC

Submit SARS-CoV-2 Sequences

S add assembled & raw read data to the
growing public archive

m (3/22/2021)



http://www.ncbi.nlm.nih.gov/sars-cov-2/

www.nchi.nlm.nih.qgov/labs/virus/vssi/#/sars-cov-2
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https://www.ncbi.nlm.nih.gov/labs/virus/vssi/#/sars-cov-2

www.ncbi.nlm.nih.gov/labs/virus/vssi/#/sars-cov-2
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https://www.ncbi.nlm.nih.gov/labs/virus/vssi/#/sars-cov-2

Selected Results: 0 Build Phylogenetic Tree

Refine Results Reset
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NCBI download

Download Results

Step 1 of 3: Select Data Type

Sequence data

(FASTA Formath

Accession List

Hucleotide

Prabein

Assembly

Current table view result

G5V fonmat

XML format

@ Nucheotide
FASTA
>Sequence 1
AAAUGUUAUUCAUGCU
>Sequence 2
AAAUAUUACUCAUGCU
>Sequence 3
AAAUAUUACUCAUGCC

Sequencel
Sequence?
Sequence3

Metadata.csv

Accession Date Location
Seq1 02/05/2021 USA/GA
Seq2 02/05/2021 USA/GA
Seq3 02/05/2021 USA/GA
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Summary

= Public repositories facilitate organized, open data sharing

= Maximize utility of SARS-CoV-2 genome sequence data
= Support resources like public Nextstrain builds

= Query, download sequences to supplement local analyses or investigation

G|SA|D m National Library of Medicine

National Center for Biotechnology Information

= Pay it forward

= Submitting your data to both repositories can help others!
= Better with clinical, epidemiological metadata (PHA4GE)



Learn more

= Other modules
=  Getting started with Nextstrain — Module 3.1
=  Getting started with MicrobeTrace — Module 3.2
= Real-time phylogenetics with UShER — Module 3.3

= COVID-19 Genomic Epidemiology Toolkit
= Find further reading

= Complete a feedback survey
= Subscribe to receive updates on new modules as they are released

= g0.usa.gov/xAbMw



https://go.usa.gov/xAbMw

For more information, contact CDC
1-800-CDC-INFO (232-4636)
TTY: 1-888-232-6348 www.cdc.gov

The findings and conclusions in this report are those of the authors and do not necessarily represent the
official position of the Centers for Disease Control and Prevention.




FOR WEBSITE

=  Further Reading:

= Resources:
—  Global Initiative on Sharing All Influenza Data (GISAID). www.gisaid.org

— National Center for Biotechnology Information (NCBI). www.ncbi.nIm.nih.gov

—  NCBI SARS-CoV-2 resources. www.ncbi.nlm.nih.gov/sars-cov-2/
—  NCBI Virus SARS-CoV-2 data dashboard. www.ncbi.nlm.nih.gov/labs/virus/vssi/#/sars-cov-2
— NCBI Umbrella project of US sequencing efforts. www.ncbi.nlm.nih.gov/bioproject/PRINA615625

— NCBI GenBank submission. https://submit.nchi.nlm.nih.gov/sarscov2/genbank

— NCBI SRA submission. https://submit.ncbi.nlm.nih.gov/sarscov2/sra

—  Public Health Alliance for Genomic Epidemiology (PHA4GE) resources. https://phadge.org/resources/

— Public Health Alliance for Genomic Epidemiology (PHA4GE) protocols.
https://www.protocols.io/workspaces/phadge/publications

—  SARS-CoV-2 GenBank submission protocol. https://www.protocols.io/view/sars-cov-2-ncbhi-assembly-submission-
protocol-genba-bg2tjyen

—  SARS-CoV-2 SRA submission protocol. https://www.protocols.io/view/sars-cov-2-nchi-submission-protocol-sra-biosample-
bf7bjrin
—  SARS-CoV-2 GISAID submission protocol. https://www.protocols.io/view/sars-cov2-gisaid-submission-protocol-bh98j99w
IS O e T



http://www.gisaid.org/
http://www.ncbi.nlm.nih.gov/
http://www.ncbi.nlm.nih.gov/sars-cov-2/
http://www.ncbi.nlm.nih.gov/labs/virus/vssi/#/sars-cov-2
http://www.ncbi.nlm.nih.gov/bioproject/PRJNA615625
https://submit.ncbi.nlm.nih.gov/sarscov2/genbank
https://submit.ncbi.nlm.nih.gov/sarscov2/sra
https://pha4ge.org/resources/
https://www.protocols.io/workspaces/pha4ge/publications
https://www.protocols.io/view/sars-cov-2-ncbi-assembly-submission-protocol-genba-bg2tjyen
https://www.protocols.io/view/sars-cov-2-ncbi-submission-protocol-sra-biosample-bf7bjrin
https://www.protocols.io/view/sars-cov2-gisaid-submission-protocol-bh98j99w
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