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

Created: January 04, 2024
Last Modified: January 04, 2024
Protocol Integer ID: 92954

Keywords: step instructions for norovirus analysis, norovirus analysis, virotrakr database, norovirus, quality control assessment
for microbial genome, virotrakr, foodborne virus, galaxytrakr microrunqc workflow, microbial genome, sequencing data,
sequencing platform, galaxytrakr platform, virus, phylogenetic result, galaxytrakr, galaxy trakr, sequencing, sequence genotype,
microrungc workflow, microrungc, account in galaxy trakr, de novo assembly

Disclaimer

Please note that this protocol is public domain, which supersedes the CC-BY license default used by
protocols.io.

Abstract

This workflow provides step-by-step instructions for norovirus analysis within the GalaxyTrakr platform. It
includes the quality assessment for raw sequencing data (from most next-generation sequencing platforms),
drafting de novo assemblies, and reporting the sequence genotype and phylogenetic results. This workflow was
designed for norovirus, which is one of the major targets of our ViroTrakr database.

This protocol covers how to:

Set up an account in Galaxy Trakr;

Create a new history/workspace for a new submission;

Upload raw data obtained from local folders or download from NCBI;
Execute the ViroTrakr workflow 1 (norovirus);

Interpret the results.

ViroTrakr:
foodborne viruses (ID 396739) - BioProject - NCBI (nih.gov),

Reference: Quality control assessment for microbial genomes: GalaxyTrakr MicroRunQC workflow V.5:
Quality control assessment for microbial genomes: GalaxyTrakr MicroRunQC workflow (protocols.io)
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1 Log into your GalaxyTrakr account.

1.1  Create a GalaxyTrakr account if you are the first-time user:
User Registration Form - Galaxy Genome Trakr (galaxytrakr.org),

User Registration Form

Location FDAMOD1 v
First Name
Last Name
Email
Email will be used for automated messages to include registration informationt

Primary Phone

If possible please use a mobile number than can accept text messages, only used for
support

Title

Requirements

Register

© 2023 - Galaxy Genome Trakr Organization

1.2  Loginto your GalaxyTrakr account if you already have one:
Galaxy (galaxytrakr.org),
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1.3

2

Welcome to Galaxy, please log in

Public Name or Email Address

Password

Don't have an account? Register here.

A Workflow Visuali Shared Data~ Help~ Login or Register

Welcome to GalaxyTrakr: open-source
bioinformatics for public health.

This site is intended for use by GenomeTrakr
laboratories and their collaborators to assist in
the analysis of genomic data for foodborne
pathogens. This instance of Galaxy is hosted in a
public environment and no personally
identifiable (Pll) or commercial confidential
information should be uploaded.

--Information and Announcements--!!--

Please let us know if you have any issues with the new
version of Galaxy. Thank you.

Access CFSAN SNP Pipeline workflows in the shared workflows screen.

Post in the offical Galaxy GenomeTrakr board on the Redmine Site: Click
here

Click here to access the GalaxyTrakr User Guide

Click here to access the GalaxyTrakr FAQ Document -

Get familiar with Galaxy components: Tools, Menu and History.

= GalaxyTrakr

xt Manipulation
iiter and Sort

Graph/Display Data

Join, Subtract and Group
Convert Formats
Collection Operations
Lift-Over
NG5 TO0LB0K

NGS:Screening and Prediction
NGSMapping

NGS:Mapping Tools
NGS:Phylogenetics
NGS:QC and manipulation

NGS.CFSAN SNP Pipeline
(beta)

NGSAssembly

NGSNanopere
NGSINCBI Blast+
NGSRNA seq

M Workflow Vieusize SharedData~ Help~ User~ B & T

History

Welcome to GalaxyTrakr: open-source bioinformatics for public health.

This site is intended for use by and their to assist in the analysis of genomic
data for foodborne pathogens. This instance of Galaxy is hosted in a public environment and no personally identifiable
(P1) or commercial confidential information should be uploaded.

L and 1]
Please let us know if you have any issues with the new version of Galaxy, Thank you.
Aecess CFEAN SNP Pipeineweridlos i the shared wido

Fost inthe afficsl Gataxy GenameTrakr board on the ed

ik hare 0 access

alaryTraks Uses

History

Vulnerability Disclo:

Takw wn rirective-tour || Gy 1] ey | | Scmiomont:

Create a new history.
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! 2 History c+oe
istor 57 -3 . .
— & Click on + icon to create
search datasets M A
Unnamed history N\ a history each time you search datasets 00
e - have new files to

anal -
yze | Norovirus_ tesi I |
This history is empty. You can load z
your own data or get data from / — Rename history... ’> @

Enter a history name
and press enter to save
the name

This history is empty. You can load
your own data or get data from
an external source

3 Upload data.
The raw sequencing data in fastq files can be imported into GalaxyTrakr directly from
your local folder (instructions shown in 3.1); or downloaded from SRA (instructions shown
as in 3.2) if the
files have been already submitted to ViroTrakr in NCBI (Submission protocol: NCBI
submission protocol for foodborne virus surveillance (protocols.io)).
After being uploaded to GalaxyTrakr, the files will remain in your account until they are
deleted.

3.1  Upload raw data from local folder.
3.1.1. Click on the button "Upload Data", then “Choose local files".

Download from web or upload from disk

Regular  Composite  Collection  Rule-based

Type (setall):|  Auto-detect +/Q Genome (setall):|  unspecified ()

DlChoose local files ) B2Choose FTPfiles || [#'Paste/Fetch data

protocols.io | https://dx.doi.org/10.17504/protocols.io.261ged1eov47/v1 January 4, 2024 5/16
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3.1.2. Select fastq files from your local folder.

@ galaxytrakrorg

© Open
« BN <« OARSA > DMB > Division > Virclogy Team OARSA > ZV > ViroTrakr > testing080423 Search testing080423

Organize > New folder = m e
e B Neme - Dote modified Tpe S
Attachments iy R252_S2_L001_R1_001fastq 5/2/2023 3:21 PM GZ File 263,842 KB
B Desktop 4 R252.52.L001_R2_001 fastq 5/2/2023 321 PM GZFile 21,049k8
4 R254.54 1001_R1_001 fastq 5/2/2023.3:21 PM 62 File 285207K8
4, R254.54 1001 R2_001 fastq 5/2/2023.321 PM GZFile 2997488
4\ R256.56.L001_R1_001 fastq 5/2/2023.321 PM 6Z File 252119K8
4, R256_56_1L001_R2_001.fastq 5/2/2023 3:21 PM GZFile 261,839KB
& Pictures 4, R3S1_S1_L001_R1_001 fastq 5/12/2023 7:44 AM GZFite 168,172K8
B ThisPC < R3S1_S1_L001_R2_001.fastq. 5/12/2023 7:45 AM GZFile 171,791 kB
j 3D Objects 4, R352_52_L001_R1_001.fastq 5/12/2023 7:44 AM GZFile 214079 KB
% R352.52.1001_R2_001 fastq 5/12/2023 7:45 AM GZFile 2170028
B Deskeop 4. R353.53_L001_R1_001fastq 5/12/2023 7:44 AM GZFile 196,496 KB
Documents 4 R353.53_L001_R2_001 fastq 5/12/20237:45 AM GZFile 208256 KB
& Downloads 4, R354.54_1001_R1.001fastq. 5/12/2023 7:44 AM GZ File 183,026 KB
D Music 4 R354.54_L001_R2_001 fastq 5/12/2023 745 AM GZFile 191,741 K8
& Pictures 55_L001_R1_001 fastq 5/12/2023 7:44 AM GZFike 215011K8
i Videos 5_55_L001_R2_001 fastq 5/12/20237:45 AM GZFile 223,556 KB |Errmmr T
. » § L001_R1_001 fastq S/12/20237:44 AM GZFite 232,708 KB nspecified () |iv)
= gidion (\wsdc-isilon’ fda.gov\llumina) (8:) S e i
i Windows (C) $/12/2023 744 AM GzZFile 161,364 KB
LA SONWODECESIN ) _R2.001 5/12/20237:45 AM 62 File 170,466 K8
= gnome Nwsdc-isilonT) (L) 4. R3S8.58_L001_R1_001 fastq S/12/2023 TA4 AM GZFile 209175 K8
= \\FDSWFOT3\0CDData (P) | R358.581001_R2_001 fastq 5/12/20237:45 AM GZFile 20951K8
= \\FDSWFOIACFData (S)
= Campylobacter Seq (Nwsde-isilont) 0¢)
= \\FDSWFOI3\CFApps (V)
= mgbs (Wwsde-isilont) (Z)

[ Documents
HomeDrive

Microsoft Teams Chat Files

fata Start Pause Reset Close

& Network v

File name: | "R358_S8_L0OT_R2_001.fastq" "R252_S2_LO01_R1_001fastq" "R252_52_L001_R2_001 fastq" "R254_S4 L0O1_ ~, les = v
\ Open |v| fncel |

3.1.3. Select the files and click "“Start” to upload.

Download from web or upload from disk

Collection Rule-based

Regular Composite

You added 22 file(s) to the queue. Add more files or click "Start’ to proceed.

Name Size Type Genome Settings

R252.52_L001_R10C/ 257.7MB [ Auto-de. [ unspecified @) [+]

o

R252.52 L001R2.00/ 2647 MB [ Auto-de. [ unspecified @) |v)

(8]

R2S4 54 1001 R1.0C/ 2785MB [ Auto-de.. | [ unspecified @) [+)

o

R254.54 1001 R2 0C/ 2027 MB [ Auto-de.. |

[ unspecified @) |+]

R256.56 1001 R1.0C/ 2462MB [ Auto-d

|__unspecified @) |

oo
o & o o oo
2 2 8 8 2 2

R2S6.56 001 R2 00  255.7MB [ Auto-de..

|__unspecified ?) x|

Type (setall):|  Auto-detect |+ Q Genome (setalll:| unspecified (?) | v |

DOlcChoose local files =~ E3Choose FTP files =~ [#Paste/Fetch da@se Reset  Close

3.1.4. Check the status of data upload.
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- open-source bi for public health,

| | Green statusindicates
the datais uploaded to
history successfully.

3.1.5. Build a list of Dataset Pairs (pairing the forward and reverse files into their
respective samples for batch analysis (Follow steps1, 2 and 3).

00 L1 =
)|
L e
22:R259 59 L001 8201 st gx @sx box on the
210 510011 ot e orn || top right. \
20:R257.57.101 72,00 etz @/x .
1525757 L0011 001 fartngx @sx
16:R36 56,1001 72,001t g2 @7 x 3. For all
17:R356.56.4001 81,001 fsta 2 @ x selected-
16:R385 55 1001 R2.001 s 2 @7 x >Build List of
15:R355.5 Lo 1001 fatagx ®sx Dataset Pairs
14 k354 54 Lo 2001 stz @sx
13:R354 54 Lot 11001 stz @sx
12035353 Lo01 2001 fastngx @sx
11:R283.53.1001 1101 st g @sx
10835252 L001 2001 stz @rx
5:Ra52 52 1001 %1001 ot @rx
&Ras1 511001 %2 001 etz @sx
7:RIS1 511001 K1 00 fatage @sx
6:R2s6 56 L001 82 001 st gz @/sx

3.1.6. Create a collection of paired datasets.
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€ > C & galayrakrorg awigx 02 :

Create a collection of paired datasets

From the dropdown From the dropdown
select the option _R1 select the option _R2

3.1.6. Create a collection of paired datasets - Cont.

€ > C & galayakrorg XY EE

Create a collection of paired datasets

Click on Auto-pair to
pair up the data files

o
Fresry T e,

LRI AL s 3 S0 ] € S 01 e

RISASELO01_KA S0 S e+ | RS SEI00N.00 | & RISALIA (6122 001 B

3513000181001 a5z 9 | R3515T.4001.001 | € R3S1_51 L001ALCO1 e

Give a name for your
data collection

Click on create
collection

3.1.7. Data collection will be created in history.
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€ > C @ gesywakiog

tics for public health.
and their colfaborators to assist in the analysis of genomic

41 a public environment and no personally identifiable
hould be uploaded,

Welcome to GalaxyTrakr: op
This site is intended for use by G

2 psavun

on of Galaxy. Thank you

Data collection
for all of the
samples will be
created in
history for batch
analysis of data

NGS: VCF Tools:
NGS: deeptools

3.1.8. Import the reference data files from Shared Data folder following the steps 1-3 as
shown below.

Click on Shared Data -> Data Libraries. ‘

Data collection forall
wosoeOf the sample will be

| Click on OARSA_MOD1_Norovirus folder.

[ Click on Dnm_impurt‘folder.

3.1.9. Select all files from the folder and export them as Datasets to your current history
following the steps 1-3 as shown below.
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History e+me
0o
>
27: VPiretfasta. ® S x
261 Polret.fasta. @/ %
25: Norovirus_references.t @ /' X
ata
All the reference 24: matchgena.txt @7 x
files will appear in 23:11p. x
. s o e with 11 tems
your current history

3.1.10. Click on WorkFlow tab from main menu, select and run the Norovirus_
Genotyping_Phylogeny
workflow.

€ > C @ galaytrakiorg

Nereris Ganopi hogeny Vretites
Fiter and Sort

Graph/Display Data
Join. Subtract and Group

NGS:Saeening and Prediction
NGSMapping

NGSMapping
NGS:Phylogenetics

3.1.11. Select all the appropriate files from each dropdown menu and run workflow.
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Tools o

2 st oo
wnumes

GetData

Text Manipulation

Fitter and Sort
Graph/Display Data

Join. Subtract and Group.
Convert Formats
Collection Operations
Lift-Over

NGS:Screening and Prediction
NGS:Mapping
NGs:Mapping
NGS:Phylogenetics
NGS:QC and manipulation
NGS.CFSAN SNP Pipeline
(beta)

NGS:Assembly
NGS:Nanopore

NGS:NCBI Blast+
NGSANA seq

NGS: Annotations
NGSVirus

NGskrona

NGS:Snippy

NGsseqtk
NGS:GeneOntology
NGSbedtools
NGS:betools

NGS: VCF Tools

NGS: deeptools

Workflow: Norovirus_Genotyping_Phylogeny ViroTrakr1

History Options

D O | 25 Norovirusretecences fases —
B Ve Make sure all the files
D 0| v — are matched

according to the
name tags appeared

- —
in the workflow. If
—_— not, select the files
- from drop down
5 6 MEGAIT Gty Verion 11351 -

£ 7 Kraken2 (Galaxy Version 2.1.1 gataxy)

Submodule nd Limit speciing fle

History 2+me
@ osecn aatase 00
Norovirus_test
i ELYY
S vprretsanta ® s x
26:Polrttasts © s x
f e
24 matchgena et © /%
&
=
=
&

3.1.12. Once the workflow run is successful (Green status), results will appear in the
history.

Welcome to GalaxyTrakr: open-source bioinformatics for public health

This site is intended for use by GenomeTrakr laboratories and their collaborators to assist in the analysis of genomic
data for foodborne pathogens. This instance of Galaxy is hosted in a public environment and no personally identifiable
(Pll) or commercial confidential information should be uploaded.

I and 1
Please let us know I you have any issues with the new version of Galaxy. Thank you.

All the results files
will appearin your
current history

i
382 Refscence.query oyl ® £ X
ogeny
316 Norovirus contigs x

History ce+me
e e0

Norovirus_test

awe

3% Groupd phytogenetic. B /%
tree
386 Grovp.query.phyloge B £ %
m

384 Refscence guerv iyl ® £ X
oasmstic yes

304 Noro_genotyping 1ep @ # X
ot

284 Report blusthits Geno B 2 %
e

10: Report: Kisken2 on collection %
z

281 Assembly with MEGAHIT snc

oliection 23

2 VPIettasts @
26epoirttarta @ 2%
25 Norovirus refersncest B 2 X
uta

s mabchgena it @
211p. x
25t of paey i 11 e

3.1.13. Select and view the result files in the middle panel.
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Toots @ = History c+me

Click on the ‘eye’
icon to view the
results from each
file in the middle
panel.

3.1.14. Download the result files to your local folder.

o= History z+mo

Click on the
“floppy” icon to
download the
results files into
your local folder.

Result files include:

*Assembly with MEGAHIT: Metagenomic assemblies

*Report: Kraken2: Kraken2 reports

*Report_blasthits_Genotype: Reporting Best BLAST Hits against reference sequences
*Noro_genotyping_report: Final report contains QC stats and genotyping results
*Norovirus_contigs: Norovirus specific contigs extracted from metagenomics assembly
eReference_query_phylogenetic_tree: Phylogenetic tree represents the input genomes
along with the reference genomes from all groups .png format and .txt format.
*Group4_phylogenetic_tree:Phylogenetic tree represents the input genomes along with
the Groupll.4 reference genomes from all groups .png format and .txt format.

3.2  Download data from SRA database (if you submit your raw data to ViroTrakr before
GalaxyTrakr analysis).
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3.2.1. SRA database link to norovirus sequence files for bioprojectPRUJNA490509:
ehttps://www.ncbi.nlm.nih.gov/Traces/study/?acc=SRP173043&o=acc_s%3Aa

3.2.2. From SRA database, (1) select SRR samples of your choice then (2) click on
accession list.

PRINA90509
pUBLIC

RUNZQSRA

Gs.NCBLS3
§5.US.ncbipublic,s3us-east-1
ush

tinent  North America

SRP173043

=3 [P — — 2 GowtDaapetiey conpure

9 346Gb 5B4G  Metadsta

Deliver Data Galaxy.

e & AvgSpotlen ¢ Bases BioSampleModel ¢ Bytes ¢ CenterName collection_ date = t geolocname ¢ Instrument Isolation source  LibraryName  + LibraryLay)

1161 6622k Pathogenc 13805Kb OARSAICFSAN/FDA 201602 USAMaryland  GrIdION stoal st SNGLE
196 1650M OncHealthEnterc 1041Mb FDA CFSAN.OARSA 201402 USA:Maryland E1s3 PAIRED
218 69134M OneHealthEnteric 38327Mb FDACFSAN_OARSA 20170406 usaca uminaMiseq ~clinc Rass PAIRED
182 as7470 26229Mp 20170817 i rase PAIRED
181 48685 0785 Mb 20170406 UsacA i Rass PAIRED
181 a9536M 24816 M 201708 usaca i Rass PAIRED
181 25289M 27813Mb USFOO! 20170847 Usa.cA i Ras2 PAIRED
253 s3879m 29185 M 20160102 usaca i rass PAIRED
216 70876M a0113Mp 20180306 usaca i rss PAIRED
255 60205M 32792Mp 20131231 usaca i st PAIRED
31 166 80042 Mb 2131251 usaca i rss PAIRED
257 94681M 60414 Mb 2017-1229 UsACA I Ris2 PAIRED
192 a2973M  Pati 8925Mb  OARSAICFSAN/FDA 201412 usa e22sar PAIRED
195 ssa3M 14312Mb  OARSAICFSAN/FDA 20130108 usa E1956 PAIRED
190 91720 23888 M OARSAICFSAN/FDA 20180418 usa eso57r PAIRED

3.2.3.

The text files will be downloaded with SRR accessions in a format as SRR_Acc_List.txt:
For example:
SRR26123209
SRR26123210
SRR26123211
SRR26123212
SRR26123214
SRR26123215
SRR26123216
SRR26123217
SRR26123218

3.2.4. To "Upload” the data, select the SRR_Acc_list.txt and click the “Start” button:
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Download from web or upload from disk

Regular Composite Collection Rule-based

You added 1 file(s) to the queue. Add more files or click 'Start' to proceed.

Name size Type Genome Settings

O [SRRAcc_listtxt | 110b  [Auto-de.. |v|Q | unspecified (2) |v) o

2 Download from web or upload from disk

Type (setall):|  Auto-detect | +|Q Genome (setall):| unspecified (2) |+

DChoose local files ~ E>Choose FTP files  [#'Paste/Fetch data @ Pause | Reset | Close

3.2.5. Once the download is completed, the text file will be added in history.

o~ < a & galaxytrakr.org ¢ a +

Download from web or upload from disk

Regular  Composite  Collection  Rule-based

Settings Status

° TS

Type (setall): Auto-detect |+ /Q Genome (setall):| unspecified (2) |+

a les. Start  Pause | Reset  Close

3.2.6. From "Get Data" on the left menu, select “Faster Download and Extract reads in
FASTQ from NCBI SRA", and select option by clicking on drop down menu “List of SRA
accessions, one per line".
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@~ < E galaxytrakr.org
A Workllow Visualize SheredData~ Admin Help~ User~ M 1@
Tools W=
# Faster Download and Extract Reads in FASTQ format from NCBI SRA (Galaxy Version 3.0.3+galaxy0)
searchtools
o select input type
£ Upload Data SRR accession

|
uTILITIES

SRR accession
Get Data

List of SRA accession, one per line
Download and Extract Reads in BAM

formitivom NCBISRA SRA archive in current history
Download and Extract Reads in
FASTQ forma BLSRA

Email notification
1) e

Send an email notification when the job completes.

aster Download and Extract Reads.
in FASTQ format from NCBI SRA

pysradb e
from SRA/ENA

T History e+me
search datasets 00
. Unnamed history
/ 1shown
b owse
1: SRR_Acc_List.txt ® 4%

3.2.6. (cont.) Select the file SRR_Acc_List.txt and Click the Execute" button.

galaxytrakr.org

= GalaxyTrakr & & A Workflow Visualize SharedData~ Admin Help~ User~ M 1
Tools o=
/# Faster Download and Extract Reads in FASTQ format from NCBI SRA (Galaxy Version 3.0.3+galaxy0)
search tools
o select input type
2 Upload Data List of SRA accession, one per line
TS sra accessionlist
Get Data D © | 1 SRR Acc_Listixt

Advanced Options
Download and Extract Reads in

FASTQ format from NCBI SRA Email notification

Faster Download and Extract Reads ®

B el SCE A Send an email notification when the job completes.
pysradb search sequence metadata

i [+ . DY

- =3
o 3 ‘\ e I ~ *
forma from NCBI SRA

b+ @
o History e+me
search datasets 00
v Unnamed history
1 shown
1oL LX)

=

3.2.7. Data files will be downloading from NCBI SRA database. (Download time varies,

depending on the number of files downloading and the NCBI server status).

The tool uses this Input

« 1:SRR_Acc_List.txt
1t produces this output:
+ 5: fasterg-dump log

You can check the status of queued jobs and ng the History panel

TTSTTY TTOY
search datasats 00

Unnamed history

5 shown

106 2%

‘running!to fnished: f

i 53 Sifastora-dumplog @ & X

<% 4: Other data (fasterg-dum X
L)

1 alist

£t 3:Single-end data (fasterg- X

2.Paired-end data(green) from the history
will be used as an input in the workflow.
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dump)
aiit
HISToT) FOow *
v 24 mp)
search datasets 00 sbetol pais
Uniismed history, 1: SRR_Ace_List.txt. @ %
s shown
106 2%
5: fasterg-dump log @8 %
4: Othor data (fastera-dump) X
alit

3: Single-end data (fasterg-du X
mp)
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3.2.8. Follow the steps from 3.1.8. to 3.1.14 to run the workflow and collect the results.
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