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Protocol status: Working
We use this protocol and it's working

Created: June 05, 2023
Last Modified: July 26, 2023
Protocol Integer ID: 82896

Keywords: CZ ID, virus consensus genome, viral consensus genome assembly, viral consensus genome data through cz id,
viral consensus genome pipeline, viral consensus genome data, assembling viral consensus, consensus genome, viral
consensus, sequencing file, reference genome sequence, more about cz id, cz id, genome, whole genome sequence,
metagenomic assay, bulk for any virus, target enrichment, optional primer bed file, virus, uploading illumina, pipeline, reference
sequence

Abstract

CZ1D's Viral Consensus Genome pipeline is designed to quickly assemble consensus genomes in bulk for any
virus. Users can get started on their analysis by simply uploading Illumina sequencing files, providing a reference
genome sequence, and including an optional primer BED file. The pipeline can be used with data obtained through
primer spiking for target enrichment, PCR, whole genome sequence, or metagenomic assays. After uploading
data, consensus genomes are automatically assembled against the user-provided reference sequence. This
protocol describes how to upload, view, and download viral consensus genome data through CZ ID.

Click here to learn more about CZ ID's Viral Consensus Genome pipeline.
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Upload Data

1 Log.in to your CZ ID account.

2 Navigate to the Upload page from the Discovery page by clicking the "Upload" link next
to your username. Note that the upload process is divided into three general sections,

including Samples, Metadata, and Review pages.

Dczip

Upload Samples

Select Project

Project

Analysis Type

§ Meagenomics
Run y¢

jour samples through our metagenomics pipeline. Our pipeline supports lllumina and Nanopore technologies.

ing previously uploaded mNGS samples. You can check out the AMR pipeline on Github he

Viral Consensus Genome
Run your samples through our lllumina supported pipeline to get viral consensus genomes using your own reference sequence. Pipeline report

Genome

#5, SARS-CoV-2 Consen:

h our antimicrobial resistance pipeline. Our pipeline supports metagenomics or whole genome data. It only supports lllumina. You can ai

Upload

o 2

samples Metadata

Upload sections

6 Run your samples through our lllumina or Nanopore supported pipelines to get consensus genomes for SARS-CoV-2. Send consensus genomes to Nextclade

Upload Files

Upload from Your Computer  Upload from Basespace

Upload Your Input Files wore INFO

3 Select a project, analysis type, and sequencing files through the Upload Samples page.

3.1 Selecting or Creating a Project

Samples uploaded to CZ ID are organized into projects. You can upload samples to an
existing project or create a new one. When creating a new project, provide a project
name, select the privacy status of the project, and provide a brief project description.
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Upload Samples (1] z :

Rather use our command-line interface? View CLI Instructions. Samples Metadata Review

Project

+ CREATE PROJECT

select Project Select an existing project
- from the dropdown menu
Click here to create
a new project @

New Project

Project Name

Test

Project Sharing

__ Public Project
This project is viewable and searchable by anyone in CZ ID. They'll be able to perform read-only actions like
create heatmaps and download results, but will not have access to your raw data. Learn more

o Private Project
Samples added to this project will be private by default, visible only to you and other project members. You
choose if, and when, to share your samples with others either by adding them as members of your project
or by changing your project from Private to Public. Learn more

Project Description MORE INFO

Demo

o
Cancel

3.2  Selecting Analysis Type
For the analysis type you can select "Viral Consensus Genome" alone or choose to run
metagenomic analysis at the same time. For Viral Consensus Genome, you will be
prompted to provide a taxon hame and a reference sequence file. You can opt to add a
primer BED file to trim primers from reads during consensus genome assembly.
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Analysis Type

g Metagenomics
Run your samples through our metagenomics pipeline. Our pipeline supports lllumina and Nanopore technologies.

Viral Consensus Genome
Run your samples through our lllumina supported pipeline to get viral consensus genomes using your own reference sequence. Pipeline report does not link to Nextclade.

Taxon Name (O Reference Sequence (D Trim Primers — Optional (O
& seLecT Fie . o
Select Taxon Name v seLecT FiLe
Analysis Type

g Metagenomics
Run your samples through our metagenomics pipeline. Our pipeline supports lllumina and Nanopore technologies.

Sequencing Platform:

Nanopore eera
You can check out the Nanopore pipeline on Github here. Upload one fastq file per sample. To learn h

atenate Nanopore FASTQ files before upload, click here.

Viral Consensus Genome
£

Run your samples through our lllumina supported pipeline to get viral consensus genomes using your own reference sequence. Pipeline report does not link to Nextclade.

Reference Sequence (O Trim Primers — Optional (O
4 SELECT FILE & SELECT FILE

3.3  Uploading Sequence Files
This is the final step within the Upload Samples page. Upload FASTQ (".fastg" or “.fq")_or
compressed FASTQ (".fastg.gz" or ".fq.gz")_files directly from your computer (default) or
retrieve sequencing files from BaseSpace. See Selecting Sequence Files for details.
After selecting files, click the Continue button at the bottom of the screen to continue to
the next page (Add Metadata).
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Upload Files

Upload from Your Computer  Upload from Basespace

Upload Your Input Files MORE INFO

2 Files Selected For Upload

Drag and drop your files here, or click to use a file browser.

1 of 1 samples selected. Select samples that you want to upload. Click to remove unselected samples
Sample Name ~ Files
Selected
Sample_1_Paired Sample_1_Paired_R1.fastq.gz Sample_1_Paired_R2.fastq.gz sequence

files will be
listed here.

Click here to continue to the
next page, Upload Metadata

4 Add metadata through the Upload Metadata page.

4.1 Adding Metadata
You can enter metadata manually or by uploading a metafile file. Note that there are six
required metadata fields, including: Host Organism, Sample Type, Water Control,
Nucleotide Type, Collection Date, and Collection Location. See Adding Metadata for
details. After adding metadata, continue to the next page (Review).

Upload Metadata ® 3

This metadata will provide context around your samples and results in CZ ID. samples Metadata Review

We require the following metadata to determine how to process your data and display the results: Host Organism, Sample Type, Water Control, Nucleotide Type,
Collection Date, Collection Location. View Full Metadata Dictionary.
Available organisms for host subtraction: Human, Mosquito, Tick, Mouse, Cat, Pig, C.elegans, Carp, Chicken, Bee, Salpingoeca rosetta, Bat, Rat, Field Vole, Bank Vole, Rabbit,
Water Buffalo, Horse, Taurine Cattle, Turkey, Mosquito Non-Sharded Small, Mosquito Non-Sharded Experimental Large, Barred Hamlet, Orange Clownfish, Tiger
Tail Seahorse, Torafugu, Dog, White Shrimp, Koala, Flying Fox, Fruit Bat, Rousettes, Ascomycetes, Songbird, Cicada,
Woodmouse, Large Japanese Fieldmouse, Soybean, Boechera Stricta, Little Brown Bat, Zebra Fish. Click here to add optional
metadata fields from a
Required metadata fields dropdown menu

|

Manual Input ~ CSV Upload

[ 1
Sample Name Host Organism  Sample Type Water Control  Nucleotide Type  Collection Date  Collection Location
Nanopore1_no_host_1

o No
| ciick here to continue
@ 4 o) to Review page

For manual metadata entry (Manual Input tab), enter the information in the provided table.
By default, only required fields will be shown. However, you can add metadata fields by
clicking the "plus” sign to the right of the table.

v Q
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Upload Metadata (-] :

This metadata will provide context around your samples and results in CZ D, Samples Metadata Review

We require the following metadata to determine how to process your data and display the results: Host Organism, Sample Type, Water Control, Nucleotide Type,
Collection Date, Collection Location. View Full Metadata Dictionary.

Available organisms for host subtraction: Human, Mosquito, Tick, Mouse, Cat, Pig, C.clegans, Carp, Chicken, Bee, Salpingoeca rosetta, Bat, Rat, Field Vole, Bank Vole, Rabbit,
Water Buffalo, Horse, Taurine Cattle, Turkey, Mosquito Non-Sharded Experimental Small, Mosquito Non-Sharded Experimental Large, Barred Hamlet, Orange Clownfish, Tiger
Tail Seahorse, Torafugu, Dog, White Shrimp, Koala, Flying Fox, Fruit Bat, Rousettes, Songbird, Cicada, European
Woodmouse, Large iese Fieldmouse, Soybean, Boechera Stricta, Little Brown Bat, Zebra Fish.

Manual Input  CSV Upload

View CSV Upload Instructions

Use this box to upload your
completed metadata file

You can download a metadata template |~
to fill in the information. Alternatively, you

s N
Ry \_ e ) can create your own metadata file

¥

Upload your metadata CSV

Drag and drop a file here, or click to use a file browser.

Manual Input  CSV Upload

View CSV Upload Instructions

+ illumina_metadata.csv loaded

Download Metadata CSV Template

Confirm Your Collection Locations

@ We automatically searched for location matches. Please double check and correct any errors.
//\ Click here to continue
_ el ) to the Review page

Add metadata by uploading a comma-delimited metadata file through the CSV Upload tab.

5 Review data and start upload through the Review page.

5.1 Reviewing Data
After adding metadata, you will be directed to the Review page where you can view
samples and metadata ready to be uploaded. Review the project, sample, and analysis
information. If you see an issue, you can edit your projects and your samples before
uploading (note "Edit" links by each review section in the image below).
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Review o
Dutoadiing | samples to Demo.iiG samples Metad, Review
Project Info cai projec

Demo_mNGS Private Project ©

:]

Analysis Type Info e anaiysi Type

Viral Consensus Genome

Sequencing Platform Taxon Name: Refere Trim Primes Pipeline Ve
'1 provided 1
Sample Info it samples | Edit Metadata
; Water Nucleotide
Sample Name Input Files Host Organism Control Sample Type Type
: i F 1 Patient016_CSF_10399_reads_nh_R1.fastq
Check this box Patiantd16,CS7_10399.reads.n : Human No CerebrospinalFluid RNA
: Patient016_CSF_10399_reads_nh_R2.fastq
to agree with
CZ ID Terms of
) Host Subtraction: For the 1 sample that you indicated i from a Human Host Organism, we will subtract out reads that aign to a Human genome.
Servi (D Host subtraction: For the 1 sample that you indicated is rom a Human Host Org i subt ds that align to a Human g
ervice

\ﬁ | agree that the data | am uploading to CZ ID has been lawfully collected and that | have all the necessary consents, permissions, and authorizations needed to collect, share, and export data to CZ ID as outlined in the
rms of Service and Privacy Policy

@ Click here to start data upload and
Viral Consensus Genome pipeline run

To begin uploading data to the Viral Consensus Pipeling, click “Start Upload” after
accepting the CZ ID Privacy Policy and Terms of Service. Do not close the web page
while samples are uploading to CZ ID servers. The upload will be canceled and you will
have to re-start your upload. You will see an "Uploads completed" confirmation when
your samples have been uploaded successfully. Once you see the confirmation, close
your window or return to the Project page of interest to view the pipeline run status.

e &

Uploading 1 sample to Demo_mNGS » Uploads completed!
Please stay on this page until upload completes! Closing your device or
putting it to sleep will interrupt the upload. Patient010_CSF_4533_reads_nh_1 V/ Sent to pipeline

Patient010_CSF_4533_reads_nh_1 Uploaded 5.0 MB of 30.0 MB
e

6 Check the status of the consensus genome.

6.1 Checking Genome Status
To view the status of your consensus genome, go to the Consensus Genome tab for the
Project page of interest.
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Dczp

=4 samples

0 Selected

TotalReadsCG

Patient010_CSF_4533 reads_nh_1 Human San Francisco Bay 84916 99.90%

View Genome Report

7 Once the sample run is completed, click on the sample to view Consensus Genome

Report page.

Demo_mNGS

a = & sha Add Data
= samples ®
< Genom
@ Selected
Click completed sample to view
Genome Report
Reference Accession Created On Host Location TotalReadsCG G aal
Patient010_CSF_4533_reads_nh MK468620.1 - Chikungunya virus isolat...  2023-06-01 Human San Francisco Bay 84,916 99.90%
27 minutes ago
Patient010_CSF_4533_reads_nh v+ Sample
Metagenomic  Consensus Genome
Is my consensus genome complete? ©
8 A 8
Chikungunya virus (species) 19270 50.1% [ 100% 11801 99.9% 7 0
How good is the coverage?
NCBI Reference Reference Length 11808 Coverage Depth 239.7x Coverage Breadth 100.0%
H
Reference seq
piece genom

You will be directed to the Genome Report page after clicking on the sample name.

8 Review assembly metrics.

8.1 Assembly Metrics

You will be able to see various metrics on the Genome Report page. Use these metrics to
asses the quality of the assembled genome.
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< Medical Detectives

Patient 010 (CSF) v

Metagenomic  Antimicrobial Resistance (Deprecated) ~ Consensus Genome

Mapped to: Chikungunya virus v

Is my consensus genome complete? ®

Consensus Genome Pipeline v3.1.0\ | processed 2 years ago

Learn more al bout consensus geno

Assembly metrics

Taxon Mapped Reads ~ GC Content  SNPs

Chikungunya virus 20816 50.2% 0

How good is the coverage? ®

%id  Informative Nucleotides % Genome Called ~ Missing Bases  Ambiguous Bases

100% 1772 99.7% 34 2

Coverage stats

| SAMPLE DETAILS

?

mes >

[ \

Reference NCBI Entry  MK468620.1 Reference Length 11808 Coverage Depth 255.8¢ Coverage Breadth  100.0%

|| Coverage
Plot

Coverage (symLog)

0 000 2,000 3,000 4,000 5,000 6,000 7,000 8,000 9,000 10,000
Reference Accession
MK468620.1 - Chikungunya virus isolate CHRF_0012_07-11-2017, complete genome

Metrics include:

Coverage Plot - Graph depicting the number of reads covering a given nucleotide of
the reference sequence. The consensus genome must have >10 reads covering a
specific genome site for a base to be called.

% Genome Called - Refers to the percentage of the genome meeting thresholds for
calling consensus bases.The closer this number is to 100%, the better.

SNPs - Indicates the number of single nucleotide polymorphisms. SNPs represent
single nucleotide variations between the reference accession and consensus
genome.

Informative Bases -Specifies the number of base calls (C, T, G, A) in the genome.
Ambiguous Bases - If multiple sequencing reads support more than one nucleotide at
a given site, those sites will be designated with an IUPAC ambiguity code. This metric
specifies the number of non-C, T, G, A nucleotides in the consensus genome. The
consensus genome pipeline only calls nucleotides that are detected at least at 75%
frequency.

Mapped Reads - Refers to the total number of reads that mapped to the reference
genome.

GC content - Percentage of G and C nucleotides in the consensus sequence. The GC
content of the consensus sequence should be close to that of the reference
sequence.

Download Data
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9 Download virus consensus genome data, including consensus genome sequences
(FASTA format) and intermediate files produced throughout the pipeline, through
Genome Report and Project pages.

9.1 Downloading Data through Genome Report Page
You can download data for a single consensus genome from the Genome Report page.
Here you can download the consensus genome sequence and generated intermediate
files in a single folder.

To download a folder with consensus genome data:
1. Navigate to the Consensus Genome tab for the sample and, if multiple genomes have
been assembled, select the genome of interest from the dropdown menu.

< Medical Detectives Consensus Genome Pipeline v3.1.0\ | processed 2 years ago SAMPLE DETAILS
Patient 010 (CSF) Sample name l Te———

Metagenomic  Antimicrobial Resistance (Deprecated) ~ Consensus Genome

Mapped to: Primate tetraparvovirus 1 V\ Learn more al bout consensus genomes >
Chikungunya virus
K¥751908.1 - Chikunguny e IN16C1, complet from dropdown menu
Primate tetraparvovirus 1
e N GC Content SNPs %id Informative Nucleotides % Genome Called  Missing Bases Ambiguous Bases
KM390024.1 - Human parvovir
Chikungunya vl 24.6% 4N 99.2% 5265 99.9% 5 1
MK468620.1 - Chikungunya virus isolate CHRF_0012_07-11-2017, complete genome
How good is the coverage? ©®
Reference NCBI Entry  KM390024.1 Reference Length 5268 Coverage Depth 371.6x Coverage Breadth 100.0%
00
®
9
E
3
a
&
&
g
g 0 500 1,000 s00 2,000 2,500 3,000 3,500 4,000 4,500
S

Reference Accession
KM390024.1 - Human parvovirus 4 isolate T609, complete genome

2. To download all the data associated with the selected consensus genome, click the
"Download
All" button on the right-hand side of the page.

protocols.io | https://dx.doi.org/10.17504/protocols.io.bp2l69ojkige/v1 July 26, 2023 11/14



https://chanzuckerberg.zendesk.com/hc/en-us/articles/15987200782228-Download-Consensus-Genome-Data#h_01GTHZQ1ATCYTK71FWDJRVD4E9
https://chanzuckerberg.zendesk.com/hc/en-us/articles/15987200782228-Download-Consensus-Genome-Data#h_01GTHZQ1ATCYTK71FWDJRVD4E9
https://chanzuckerberg.zendesk.com/hc/en-us/articles/15987200782228-Download-Consensus-Genome-Data#h_01GTHZQ1ATCYTK71FWDJRVD4E9
https://www.protocols.io/
https://www.protocols.io/
https://dx.doi.org/10.17504/protocols.io.bp2l69ojklqe/v1

€3} protocols.io Partof SPRINGERNATURE

< Medical Detectives Consensus Genome Pipeline v3.1.0Vv | p 0| | SAMPLE DETAILS
Patient 010 (CSF) v g Share ¢ Download All 7
Metagenomic  Antimicrobial Resistance (Deprecated)  Consensus Genome /

Mapped to: Chikungunya virus . Click here to download a folder with | asout consensus genomes >

consensus genome sequence and

Is my consensus genome complete? © intermediate files (“.zip” file extension)

Taxon Mapped Reads ~ GCContent SNPs  %id  Informative Nucleotides % Genome Called  Missing Bases Ambiguous Bases

Chikungunya virus 20816 50.2% 0 100% 1772 99.7% 34 2

How good is the coverage? ®

Reference NCBI Entry  MK468620.1 Reference Length 11808 Coverage Depth 255.8x Coverage Breadth 100.0%
10
®
3
E
&>
[}
@
&
s 1
H o
S ‘ 1,000 2,000 3,000 4,000 5,000 6,000 7,000 8,000 9,000 0,000 1,000
Reference Accession

MK468620.1 - Chikungunya virus isolate CHRF_0012_07-11-2017, complete genome

9.2 Downloading Data through Project Pages
You can download data for a single or multiple consensus genomes (bulk download)
from the Consensus Genome tab for a project of interest. From this tab you can

download the consensus genome sequence, assembly metrics, sample metadata, and
intermediate files.

To download consensus genome files of interest:
1. Navigate to the Consensus Genomes tab for the Project page of interest.

Medical Detectives Project name @Ppublic project © 238 members Add Data

—f

= samples

Taxon Filters . l ~
T

Metagenomics Metagenomics - Nanopore 0 BETA  Consensus Genomes 12  Antimicrobial Resistance

= & 0 selected
Metadata Filters
OVERALL ~
sample Reference Accession Created.. ~ H L T %. v.
samples 18
Patient 010 (CSF) MK468620.1 - Chikungu... 20210421  Human Banglad: 3,681,02 99.70% Projects 1
@ alD s Chikungunya 2years ago
osT v AvB.readsper 35007162
sample
p— Patient 010 (CSF) KM390024.1 - Human pa..  2021-0421  Human Banglad: 3,681,02 99.90%
® Wedical imate tetraparvovirus 1 - .
2years ago Avg. reads passing
filters per sample
Patient 009 (CSF) MK468610.1 - Chikungu... 20210421  Human Banglad: 30,279.4 100.00%
‘ c ny 2years ago

DATE CREATED ~

2. Select genomes to download and click Download icon.
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Taxon Filters

Metagenomics 1

TAXON v

Metadata Filters

v

sal

= @

12 consensus genomes

Metagenomics - Nanopore 0 B:TA  Consensus Genomes 12  Antimicrobial Resistance 0

DESCRIPTION

ct contains

ogen implicated in disease. The

LOCATION v sample Reference Accession Created ..]
Patient 010 (CSF) MK468620.1 - Chikungu... 2021-04-21
_ Chikungonya virus 2gumreage

Select
genomes Patient 010 (CSF) comeLer KM390024.1 - Human pa... 2021-04-21
3 Mo D ives Primate tetr vovirus 1 2 years ago
Patient 009 (CSF) MK468610.1 - Chikungu... 2021-04-21

Download icon will

be active after v. o |
selecting genomes : samples i
Human Banglad: 3,681,02 99.70% Projects 1

Avg. reads per

38,907,162
sample

Human Banglad: 3,681,02 99.90%
Avg. reads passing (o
filters per sample.

Human Bangladi 30,279,4 100.00%

DATE CREATED

3. Select the download type of interest from the dialog box.

4. To view file status and download files, navigate to the Downloads page through the

Select a Download Type

2 consensus genomes selected

Consensus Genome (consensus.fa)
Download multiple consensus genomes as separate or a single file.

Sample Metadata (sample_metadata.csv)
User-uploaded metadata, including sample collection location, collection date,
sample type

Consensus Genome Overview (.csv)
Consensus Genome QC metrics (e.g.

% genome coverage, mapped read #, SNP
#) and other summary statistics

Intermediate Output Files
ntermediate output files including BAM files, coverage plots, QUAST report and
more. Learn More

Start Generating Download

Downloads for larger files can take multiple hours to generate

username dropdown menu.
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Select a Download Type

2 consensus genomes selected

Consensus Genome (consensus.fa)
Download multiple consensus genomes as separate or a single file

Sample Metadata (sample_metadata.csv)
User-uploaded metadata, including sample collection location, collection date,
sample type

© Consensus Genome Overview (.csv)
Consensus Genome QC metrics (e.g. % genome coverage, mapped read #, SNP
#)and other summary statistics

Include sample metadata in this table

Intermediate Output Files
Intermediate output files including BAM files, coverage plots, QUAST report and
more. Learn More

Tes can take multiple hours to generate
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Taxon Filters DESCRIPTION Logout
Metagenomics - Nanopore 0 BETA  Consensus Genomes 12  Antimicrobial Resistance 0 SETA
on v .
= @ 0 Selected
Metadata Filters
oveRALL ~
Sample Reference Accession  Created H v
samples 18
Patient 010 (CSF) MK468620.1 - Chikungu. 20210421 Human Banglad( 3,681,02 99.70% Projects. 1
2years ago
il
Patient 010 (CSF) KM390024.1 - Human pa...  2021-04-21  Human Banglad: 3,681,02 99.90%
e 8¢ " % 627,780
Dczp User v

Downloads

File generation
status Date Count File Size

Consensus Genome Overview 2023-03-01

2 Consensus Genomes
5 minutes ago

Reads (Non-host) 2023-02-24

1M i
s daysago etagenomic

Use the dropdown menu by your username on the right-hand side of the page to go to the
Downloads page.
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