€3} protocols.io Partof SPRINGERNATURE

Mar 19, 2020

€Y Assessing sequence quality in GalaxyTrakr V.2

+/ Book Chapter G T

In 2 collections

DOI
https://dx.doi.org/10.17504/protocols.io.bdvfi63n

Ruth Timme1, Sai Laxmi Gubbala Venkataz, Maria Balkey3, Robyn Randolph4, William Wolfgangs, Errol Strain”

US Food and Drug Administration;

2Bacteriology Laboratory, Wadsworth Center, New York State Department of Health, Albany, New York, USA;
3Center for Food Safety and Applied Nutrition, U.S. Food and Drug Administration, College Park, Maryland, USA;
4Center for Veterinary Medicine, U.S. Food and Drug Administration, College Park, Maryland, USA;

SWadsworth Center NYSDOH

GenomeTrakr Springer Nature Books

Ruth Timme
US Food and Drug Administration

Create & collaborate more with a free account

Edit and publish protocols, collaborate in communities, share insights through comments, and
track progress with run records.

Create free account

OPEN aACCESS

protocols.io | https://dx.doi.org/10.17504/protocols.io.bdvfi63n March 18, 2020 1/18



https://dx.doi.org/10.17504/protocols.io.bdvfi63n
https://dx.doi.org/10.17504/protocols.io.bdvfi63n
https://www.protocols.io/researchers/ruth-timme
https://www.protocols.io/researchers/robyn-randolph
https://www.protocols.io/researchers/william-wolfgang
https://www.protocols.io/researchers/errol-strain
https://www.protocols.io/researchers/ruth-timme
https://www.protocols.io/researchers/ruth-timme
https://www.protocols.io/researchers/ruth-timme
file:///sign-up?u=about%3Ablank
https://www.protocols.io/
https://www.protocols.io/
https://dx.doi.org/10.17504/protocols.io.bdvfi63n

€3} protocols.io Partof SPRINGERNATURE

DOI: https://dx.doi.org/10.17504/protocols.io.bdvfi63n

External link: https://galaxytrakr.org

Protocol Citation: Ruth Timme, Sai Laxmi Gubbala Venkata, Maria Balkey, Robyn Randolph, William Wolfgang, Errol Strain 2020.
Assessing sequence quality in GalaxyTrakr. protocols.io https://dx.doi.org/10.17504/protocols.io.bdvfi63n

Manuscript citation:

Rana PS, Aljabban J, Prarat M, Pancholi P, Balada-Llasat JM, Stephens J, Webb A, Chen L, Brodsky SV, Nadasdy T, Zhang,
Parikh SV, Wozniak DJ, Wang S, Olson M, Satoskar AA, Genomic Study on Blood Culture Isolates From Patients With Infection-
associated Glomerulonephritis. Kidney International Reports 7(10). doi: 10.1016/j.ekir.2022.07.010

License: This is an open access protocol distributed under the terms of the Creative Commons Attribution License, which

permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source are credited

Protocol status: Working
This protocol is in pilot phase. It has been fully tested by three laboratories and is actively being tested by six others. Please

comment if you find errors or steps that need clarification. Our pilot phase will extend through April, so expect minor updates
though this process.

Created: March 19, 2020
Last Modified: November 11, 2021
Protocol Integer ID: 34439

Keywords: WGS, Quality Control, GalaxyTrakr, GenomeTrakr, microbial pathogen survielliance, sequence quality in galaxytrakr
purpose, assessing sequence quality, wgs sequence quality, checking wgs sequence quality, sequence quality, microrunqc
workflow, quality assessments for raw read, galaxytrakr purpose, de novo assembly, galaxytrakr, end fastq file, raw read, de
novo, account in galaxytrakr, sequence type, sequence type for each isoalte, quality assessment, nextseq, workflow, custom
galaxy instance, most microbial pathogen, pathogen, entire miseq

Disclaimer

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

protocols.io | https://dx.doi.org/10.17504/protocols.io.bdvfi63n March 18, 2020 2/18



https://dx.doi.org/10.17504/protocols.io.bdvfi63n
https://dx.doi.org/10.17504/protocols.io.bdvfi63n
https://galaxytrakr.org/
https://dx.doi.org/10.17504/protocols.io.bdvfi63n
https://dx.doi.org/10.1016/j.ekir.2022.07.010
https://creativecommons.org/licenses/by/4.0/
https://www.protocols.io/
https://www.protocols.io/
https://dx.doi.org/10.17504/protocols.io.bdvfi63n

€3} protocols.io Partof SPRINGERNATURE

Abstract

PURPOSE: Step-by-step instructions for checking WGS sequence quality. The MicroRunQC workflow,
implimented in a custom Galaxy instance, will produce quality assessments for raw reads (illumina paired-end
fastq files) and draft de novo assemblies, along with reporting the sequence type for each isoalte. This workflow
will work on most microbial pathogens, so we advise laboratories to upload their entire MiSeq/NextSeq run
through this workflow.

SCOPE: This protocol covers the following tasks:

1. set up an account in GalaxyTrakr
2. Create a new history/workspace

3. Upload data

4. Execute the MicroRunQC workflow
5. Interpret the results
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Account set up

1 1. Create a GalaxyTrakr account here: https://account.galaxytrakr.org/Account/Register

User Registration Form

Location | California Department of Public Health - Food and Drug Laboratory Branch

Add New Location

First Name
Last Name

Email
Email wil be used for automated messages to include registration information!
Primary Phone
If possible please use a mobile number than can accept text messages, only used for
support

Title

Requirements

Register

1.1 Loginto your GalaxyTrakr account: https://galaxytrakr.org

= Galaxy / GalaxyTrakr 1905

Welcome to Galaxy, please log in
Welcome to GalaxyTrakr: open-source
Username or Email Address bioinformatics for publlc health.

This site is intended for use by GenomeTrakr

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

Forgot password? Click here to reset your password.
Login

--!!--Information and Announcements--!!--

Please re-import the skesamlst workflow that was updated a few
days ago. Previous versions are no longer working and are causing
errors when running. Thank you.

Don't have an account? Registration for this Galaxy instance is disabled. Please
contact an administrator for assistance.

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

Forgot Password? Email GalaxyTrakr Support Team

Create a new history

2 Create a new history.
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We recommend creating a new history for each new MiSeq Run and including the flow-
cell ID and date in the history name.

Save your MicroRunQC output here and any other relevant analyses, like serotyping, or
AMR detection.

After all the analysis output from this run is saved to your internal data network or
computer, older history's should be purged/deleted so as not to occupy the limited
storage space in your account. In some cases it may be useful to save, for a limited time,
multiple histories or to run analyses concurrently in multiple histories. In these cases you
need to pay attention to your % usage bar (shows % used of allocated storage space) in
the upper right corner of the GalaxyTrakr page. If you need additional space you can
contact galaxytrakrsupport@fda.hhs.gov and request additional storage.

2.1  Click on the + icon in the upper right History panel

History o+ 0%

Create new histary

test-runQC
18 shown, 12 deleted, 22 hidden
750 b Yee

2.2 Name your new History by clicking on the “Unnamed history”, type in desired name and
hit enter. We recommend including the run cell ID and the date the run was started.
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History =+ [0 %
Q

Unnamed history

Click to rename history

[empty}

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

Upload data

3 This section will describe the process for uploading raw fastq files into your active
History panel. After the files have been uploaded they will stay in your account until they
are deleted.

3.1 Click on the upload/download icon on the top of the left web page to start an upload
process.

= Galaxy / GalaxyTrakr 1905 Analyze Data  Workilo suslize ~ Shared Data~ Help~ User~ 328

History

Q
Welcome to GalaxyTrakr: open-source TR
Get Data bioinformatics for public health. m -
{empty)
NOS THOLEAX This site is intended for use by GenomeTrakr laboratories eme
. . and their collaborators to assist in the analysis of genomic
NGS: QC and manipulation data for foodborne pathogens. This instance of Galaxy is T T ——)
NGS: Assembly hosted in a public environment and no personally your own data or get data from an

identifiable (PIl) or commercial confidential information external source

NGS: Screening and
should be uploaded.

Prediction

3.2 Select "Type (set all):auto-detect." Choose local file button and navigate to the
desired fastq files, then click "start" to upload files. These files should be paired (two
per sample/isolate).
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Download from web or upload from disk

Regular Composite Collection Rule-based

You added 4 file(s) to the queue. Add more files or click 'Start' to proceed.

Name Size Type Genome Settings Status
0O CFSAN074382_S15_L 151.8 MB Auto-det... |+ | Q unspecified (?) - o 7}
O CFSANO74382 5151 1525MB | Auto-det. |« Q unspecified () |« & o}
0 CFSAN074384_S201 1726 MB Auto-det... |+ | Q unspecified (?) v -3 1)
L CFSAN074384_520.| 181.2 MB Auto-det... |+ | Q unspecified (?) v -3 0]
1. |Tvpe (setall):[  Auto-detect | |Q |Genome (setall):| unspecified (7) |«

4
2.| L1 Choose local file = Choose FTP file [# Paste/Fetch data Pause Reset Start Close

As the file uploads complete, each row will turn green. Samples in yellow are still in
process.

3.3 You have just upload a set of forward and reverse reads. For further analysis these files
need to be paired properly so the platform knows which R1 and R2 files go with each
sample/isolate. GalaxyTrakr does this by creating a List of Dataset Pairs.

Within your newly created History panel, click the "check box," then select all the files
you just uploaded by clicking "All" or by individually selecting the ones you want to pair.
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History c+me |
o |
test - SOP dev

4 shown

658.07 MB W L4

All None For all selected... =

[V 4: CFSAN074384_S20_L001_R2_001
fastq.gz

(W 3: CFSAN074384_S20_L001_R1_001
fastq.gz

[V 2: CFSAN074382_515_L001_R2_001
fastq.gz

W 1: CFSAN074382_515_LO01_R1_001.
fastq.gz |

Screenshot of History panal showing recently uploaded files. Note the way the files are
named, using R1 and R2 to identify the paired reads. This will be important in the next
step. Some naming conventions can be slightly different.

34 Click "For all selected" and choose "Build List of Dataset Pairs"

History o+
(%)
test - SOP dev
4 shown
658.07 MB Yoo
Al None For all selected...

E,/ 4:C Hide datasets

fas Unhide datasets

8 3: ¢ Delete datasets
fas  yndelete datasets

[@ 2:c  Permanently delete datasets
fas  guild Dataset List

W 1:c Build Dataset Pair
Build List of Dataset Pairs

Build Collection from Rules
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3.5 A new window will open to help you pair the fastq files properly. Note how your paired
reads are named (_R1and _R2 in the example above)

Select Clear filters, then click Auto-pair.

Create a collection of paired datasets

Could not automatically create any pairs from the given dataset names. You may want to choose or enter different filters and try auto- %
pairing again. Clese this message using the X on the right to view more help.

0 unpaired forward - (4 filtered out) Choose filters |Clear filters | 1 0 unpaired reverse - (4 filtered out)
K z =

Alternatively, instead of autopairing you can click "choose filters" and select the
appropriate filter for the pairing:

A

0 unpaired forward - (4 filtered out) Choose filters| Clear filters 0 unpaired reverse - (4 filtered out)

Forward: _1, Reverse: _2

Forward: _R1, Reverse: _R2

3.6 Paired reads will pair in the middle column and turn green.
Name your dataset: Example, "pairedSet-<FlowCell>-<date>"

Click Create list.
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Create a collection of paired datasets

2 pairs created: all datasets have been successfully paired X

0 unpaired forward - (0 filtered out) Choose filters Clear filters 0 unpaired reverse - (0 filtered out)

2 paired Unpair all

| CFSAN074382_515_L001_R1_001.fastq.gz < CFSAN074382_S15_L001_R_001.fast¢ ¢ CFSAN074382_S15_L001_R2_001.fastq.g | <5

| CFSANO074384_S20_L001_R1_001.fastq.gz € CFSAN074384_S20_L001_R_001fast € CFSANO074384_S20_L001_R2_001.fastq.g | 53

Remove file extensions from pair names? Hide original elements?

Name: ‘ 195|‘ |

Cancel Create list

3.7  This paired dataset will now be available for analysis in your history panel. You can run
multiple analyses on the same dataset in a history rather than upload the same sequence
data to a new history to perform additional analyses. This will help you use your
allocated storage space efficiently.
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History c+D %
search datasets [x]

test - SOP dev
5 shown, 2 deleted

658.07 MB ¥ % e

All None For all selected... =

(O] 7: PairedList-RunCell-Date

a list of pairs with 2 items

|:| 4: CFSAN074384_520_L001_R2_00
1.fastg.gz

D 3: CFSANO74384_S20_LO01_R1_00
1.fastg.gz

|:| 2: CFSANO74382_S15_L001_R2_00
1.fastq.gz

(C) 1: cFSAND74382_515_LOO1_R1_001.
fastq.gz

Run the MicroRunQC workflow

4 Add the MicroRunQC workflow to your own "workflows" panel. You only have to do
this step once for each new workflow you need.

4.1  Navigate to the “Shared Data" drop down menu, choose workflows and from the
MicroRunQC drop down menu select import.
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4.2

4.3
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= Galaxy / GalaxyTrakr 1901

Tools

Gaet Data

HGS TOOLBOX

NES: QC and manipulation
MNGS5: Assembly

NGS: Screening and Prediction

NGS: Mapping
NGS: Annotations

NGS: CFSAN SNP Pipeline
(beta)

MGES: Phylogenatics
METAGENOMICS TOOLBOX
Metagenomics: Metaphlan
Metagenomics: Diamond
Metagenomics: Kraken
Metagenomics: Mitokmer
Metagenomics: Lefse
Metagenomics: Assembly

UTILITIES

To see the new workflow in your “Workflows" tools panel on the left, open the Workflow

Published Workflows Dt Libranies
Histories
o Wordllows
Advanced Search
Wisuakzations
Hame Annotation Owner Pages wmmunity Tags Last Updated$
MicroRunkraken? = wsirain Jul 23, 2018
MicreRunQC
{formaerly = astran Jud 23, 208
skesaMLST)
SRETZ worllow
srst2_paired list  * for paired gty TTTHN May 26, 2019
CREANSHE Plosle | jpayre Mar 26, 2019
wf Assembly Lite
FASTQC Run
on List of
QC Reads ~ Psived MiSeq estrain Hav 02, 28
FASTG Filas
CFSAN SNP Pipaling
i SR Downlosd = Ipayme Ot 30, 2M8
and Assambly
e I jpayne Oct 30, 2018

wied Areeeibhe

tab and check “show in tools panel” for the workflow of interest.

= Galaxy / GalaxyTrakr 1901

Tools

Get Data

NGS TOOLBOX

NGS: QC and manipulation
NGS: Assembly

NGS: Screening and Prediction

NGS: Mapping
NGS: Annotations

NGS: CFSAN SNP Pipeline
(beta)

NGE: Phylogenetics
METAGENOMICS TODLBOX
Metagenomics: Metaphlan
Metagenomics: Diamond
Metagenomics: Kraken
Metagenomics: Mitokmer
Metagenomics: Lefse
Metagenomics: Assembly

UTILITIES

Imported: CFSAN SNP Pipeline  ~

From the workflow menus select MicroRunQC

March 18, 2020

Your workflows S + (=2
& of Show in tools
Name Tags Owner Steps Published panel
imported: MicroRunkraken? s You 8 Na e
importad: MicroRunQG (formerly skesaMLST) = 4 Yoo 4 Ha .
imported: QC_Reads ~ » Tou 5 Ma L
Imported: CFSAM SNP Pipaline w/ SRA Dawnload . « You No a
and Assambly
imported: CFSAN SNP Pigeline w/ Assembly = + Tou 16 Mo L]
Emported: skesamlst . You 4 Mo
Imported: SeqSero by List of SRR Numbers = « Tou 3 M 8
imported: CFSAN SNP Pipeline (Lite) = o Yoo 8 Na
You 13 Mo e
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= Galaxy / GalaxyTrak

Tools L

Q
NGS: Screening and Prediction
NGS: Mapping

NGS: Annotations

MNGS: CFSAN SNP Pipeline
(beta)

NGS: Phylogenetics

METAGENOMICS TOOLBOX
Metagenomics: Metaphlan
Metagenomics: Diamond
Metagenomics: Kraken
Metagenomics: Mitokmer
Metagenomics: Lefse
Metagenomics: Assembly

UTILITIES
Text Manipulation

Join, Subtract and Group
Graph/Display Data
Convert Formats

Filter and Sort

Workflows
All workflows
imported: CFSAN SNP Pipeline

imported: SeqSero by List of SRR
Numbers

imported: CFSAN SNF Pipeline w/
Assembly

imported: CFSAN SNP Pipeline w/
SRA Download and Assembly

imported: MicroRunKraken2

imported: MicroRunQC (formerly
skesaMLST)

imported: QC_Reads

4.4  Select paired list dataset you created earlier.
Click Run Workflow. This can take some time depending on the number of samples you

are analyzing. If you choose to you can log out of GalaxyTrakr and log back in at a later
time to see if the job is completed.
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History cem
Workfiow: imperind: MicroRun(X (formerly skeraMLIT) (=]
Example
Migary Optisns.
: Al ]
Semd st 1t 4 new Wtery
N B Puirelivteria L]
d Sl sotectcr ‘/ ® nzl 1 bl
- 3 ® 4
AT-IERT 53 1 09 faseqgn
# LilEaas 5 # i o
AT VREE 52 80 09 tasing
# & Concatea * . ~rr
LT85 52 01 0t g3
;i ®
ey

&
T8 5102 001 tartn g

4.5 Upon completion of the pipeline all tiles in the history bar will be green.

In the "Filter on Data" tile click on the "Eye” icon to view the output in the GalaxyTrakr

window.

Interpret the results

5 Download and interpret the results:

5.1  Click “Filter on data” and then the floppy disc icon. The tabular file can be opened in a

text reader or converted to a format that can be opened on excel.

protocols.io | https://dx.doi.org/10.17504/protocols.io.bdvfi63n March 18, 2020

42421000082 MU0
#98:190628_532.1001 R2_
9Lissingr

.£4P19. D00 zz- HY-MD)

2:C4P19-Das5ZE-NY-MD)
98- 10828 51 1000 82
ontmstngs

1P DA Y-
9819083851, 100121,

2 x
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5.2
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16: Filter on data 15

@ 4 X
\

format: tabular, database: ?

3 lines

Filtering with c1!="File',
kept 75.00% of 4 valid lines (4 total

lines).
= ‘, :3 il ? QE”.'
File

CIP19-D445zz-NY-M@1698-190626_5S1_L0a1_001.
CIP19-D996zz-NY-M@1698-190626_52_L0a1_001.

The MicroRunQC output file includes the following metrics:

Parameter | Inpu | Description
t

Contigs Asse | Number of contigs in the
mbly | de-novo SKESA assembly.
Contigs smaller than 200
base-pairs (bp) are not
counted.

Length Asse | Total length of all contigs >
mbly | 200bp. This should
approximate the size of the
genome for the target
organism.

EstCov Asse | Mean coverage for contigs
mbly | in the SKESA assembly.

N50 Asse | Sequence length of the
mbly | shortest contig at 50% of
the total genome length

MedianIins | Rea Distance between forward
ert d and reverse reads.
Calculated by mapping
reads to SKESA assembly
using bwa.

MeanLeng | Rea | Mean length of forward
th_R1 d read

March 18, 2020
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MeanLeng | Rea Mean length of reverse
th_R2 d read

MeanQ_R1 | Rea Mean Q-score of forward
d read

MeanQ_R2 | Rea Mean Q-score of reverse
d read

Scheme Asse | PUbMLST (pubmist.org)
mbly | database scheme (e.g.
senterica for Salmonella

enterica)
ST Asse | Sequence Type
mbly
Loci Asse | gene (allele number) - for

mbly | example aroC(118)

MicroRunQC output table headers. This table lists the summary metrics for sequence
quality, number of contigs, and estimated genome size, along with other common metrics for
reads (Median Insert Size and Mean Length) and assemblies (N50). Additionally, if the Multi-
Locus Sequence Type (MLST) for the isolate is available from pubmist, the workflow also
reports Sequence Type (ST) and the associated alleles.

*xThis output should be saved either to your LIMS or to a spreadsheet linked to the
sequencing run and samples.

5.3  Example output for 4 Listeria samples run through the MicroRunQC workflow:

Fl|lC|L|EI[N|M|M|M|M/|M]|Sc|S
e o|le|s |5 |e ea | ea | e e he | T
n n|(n|t O |di [nL|{nL|a a m
a |ti|g]|C a |en|fen|n |(n |e
m|g |t |o nl gt gt | Q |Q
e s |h|vVv ns | h_ | h_ | _ _

er | RT | R R1 | R

t 2 2
F 11128541414 | 3|3 |Im|{3|a|bjc|d|d]]l |Ih
S |4(8|7 (110|773 |2 |on|8|b|g|lalal|a|d]|k
L- 7181286 |7 | 1|7 ]oc|9|c|l|t|lp|t|h]|A
R 6 2 yt Z1A|1TIE|[2](](
9- 8 5 og (1@aj211C1)|[11]5
8 7 5 en 51) ) | 7 ) )
3 4 es 2 1)
4 )
6
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Spreadsheet showing example output for 5 Listeria monocytogenes samples from a NextSeq

sequencing run.

5.4

also relevant for NARMS and VetLIRN contributors.

Quality control threshold guidelines for the GenomeTrakr surveillance network. These are

*MicroRunQC users should follow threshold guidelines established by their respective

surveillance coordinating body(s).
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A B C D E F G

Quality metric Salmon | Listeri | E. coli | Shigell | Campyloba | Vibrio
ella a a cter para.

Average >=30 >=30 >=30 >=30 >=30 >=30

read quality Q

score for RTand

R2

Average >=30X >=20X | >=40X | >=40X | >=20X >=40X

coverage

De ~4.3- ~2.7- ~4.5- ~4.0- ~1.5-1.9 ~4.8-5.5

novo assembly: | 5.2 3.2 5.9 5.0
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€3} protocols.io Partof SPRINGERNATURE

A

Seq. length
(Mbp)

De
novo assembly:
no. contigs

<=300

<=300

<=500

<=650

<=300

<=300
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