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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
We use this protocol and it's working

Created: January 13, 2026
Last Modified: January 13, 2026
Protocol Integer ID: 238586

Keywords: WGS, Quality Control, GalaxyTrakr, GenomeTrakr, microbial pathogen survielliance, galaxytrakr microrunqgc
workflow, galaxytrakr microrunqc workflow purpose, quick access to genometrakr sequence quality threshold, wgs sequence
quality for bacterial pathogen, quality control assessment for microbial genome, genometrakr sequence quality threshold, check
against genometrakr qc, microrunqc workflow, microrungc, genometrakr qc, microbial genome, checking wgs sequence quality,
quality assessments for raw read, genometrakr, microbial pathogen, galaxytrakr, most microbial pathogen, bacterial pathogen,
sequence type for each isolate, sequence type definition file, de novo assembly, available in sequence type definition file, end
fastq file, pathogen, galaxytrakr account, raw read, cronobacter threshold, account in galaxytrakr, custom galaxy instance, mist
method, quality control assessment, assembly qc, added enterobacter qc, additional mist data field, aeromonas to qc,
galaxytrakr upgrade, adding aeromona, quality cont

Disclaimer

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

PURPOSE: Step-by-step instructions for checking WGS sequence quality for bacterial pathogens. The
MicroRunQC workflow, implemented in a custom Galaxy instance, will produce quality assessments for raw reads
(Ilumina paired-end fastq files) and draft de novo assemblies, along with reporting the sequence type for each
isolate. 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. Quick access to GenomeTrakr sequence quality thresholds by organism
2. Create a GalaxyTrakr account

3. Set up an account in GalaxyTrakr

4. Create a new history/workspace

5. Upload data

6. Execute the MicroRunQC workflow

7. Interpret the results - check against GenomeTrakr QC thresholds

Version updates:

V9: Adding Aeromonas to QC thresholds

V8: Updating screenshot for creating new history.

V7: Edits to incorporate GalaxyTrakr upgrades and new interface.

V6: Minor edits, including section reorganization and addition of clarifying notes

V5: New column in the output table to capture additional mist data fields when available in Sequence Type
definition files (not available for all species)

V4: MicroRunQC updated to V1.1 Includes updates to skeza and mist methods, as well as adjusted assembly QC
thresholds for E.coli. Added Enterobacter QC thresholds to threshold table.

V3: updated with Cronobacter thresholds
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Quick Access to QC Benchmarks

1

protocols.io | https://dx.doi.org/10.17504/protocols.io.5jyI8mj16g2w/v9

This protocol will walk the user through various aspects of the quality assessment of
bacterial genome sequences, from setting up a GalaxyTrakr account to the quality

control (QC) benchmarks GenomeTrakr uses for its sequencing efforts. For quick access,

GenomeTrakr QC benchmarks are included in the table below.

These are also relevant for NARMS and VetLIRN contributors.

*MicroRunQC users should follow QC threshold guidelines established by their
respective surveillance coordinating body(s).

A B C D E

Organism Average read Averag | De novo De novo
quality Q score e assembly: Seq. assembly: no.
for R1and R2 covera | length (Mbp) contigs

ge

Salmonella >=30 >=30X ~4.3-5.2 <=300

Listeria >=30 >=20X ~2.7-3.2 <=300

Escherichia | >=30 >=40X ~4.5-5.9 <=400

coli

Shigella >=30 >=40X ~4.0-5.0 <=550

Campyloba | >=30 >=20X ~1.5-1.9 <=300

cter

Vibrio >=30 >=40X ~4.8-5.5 <=300

parahaemol

yticus

Cronobacter | >=30 >=20X ~4-5 <=500

Enterococc >=30 >=50X ~2.5-3.5 <=350

us faecium

Enterococc >=30 >=40X ~2.5-3.25 <=200

us faecalis

Aeromonas | >=30 >=40X ~4.2-70 <=300
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Account set up

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

Note

This is a more detailed form than what is available by clicking "Register here" on the
genometrakr.org main page. Please use the form linked here when creating a new
account.

User Registration Form

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

First Name Enter First Name, Do not use characters: A[I{}:;|'=+-*?<>@
Last Name Enter First Name, Do not use characters: A[J{};|'=+-*?<>@.
Email
Email will be used for messages to include regi ion information!
Primary Phone Please enter number with country code, without dashes, for example +17035456789

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

Title

tools. List specific tools you would like to see depl

o

Requirements Please a

Register

2.1  Loginto your GalaxyTrakr account: https://galaxytrakr.org
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= GalaxyTrakr & d A Workilow Visualize Shared Data~ Help~ Login or Register §§§ Using 0 bytes

Welcome to Galaxy, please log in

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

Public Name or Email Address

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
Forgot password? Click here to reset your password. a public environment and no personally
identifiable (PIl) or commercial confidential

Login information should be uploaded.

Don't have an account? Register here. --Il--Information and Announcements--!1--

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 -

Create a new history

3 Create a new history.

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 histories 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.

3.1  Click on the + icon in the upper right History panel
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History + = =

search datasets Create new history B9

test-run@QC /s

Name your new History by clicking on the “Unnamed history" text, type in desired name,

3.2
and hit Enter. We recommend including the run cell ID and the date the run was started.
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I
]

History +

search datasets ¥ x

Unnamed history 7

Mame

Annotation (optional)

Add Tags @

ESﬂn ) Cancel

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

Upload data

4 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.

4.1 Click on the Upload icon in the GalaxyTrakr menu to start an upload process.
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= Galaxy GTProd 7§ 2 ? :

1 2569 Prod Env

Welcome to GalaxyTrakr!

CENERAL TEXT ToOLS Open-source Bioinformatics for Public Health

Get Data This
be uploaded. coe v o

GENOMIC FILE MANIPULATION =
Collection Operations Information and Announcements: # =
STATISTICS AND reset, you
Join, Subtract and Group You can Load your own data or get

Noed Holp? Email the Galaxy Trakr Support Team Loucan load your own dat

We nolong up

) i SNP Pipeline 2) on this - CSP2 (CFSAN i

Filter and Sort section in tool panel. v ) ¢ )

4.2  Select "Type (set all):auto-detect." Click "Choose local files" button and navigate to the
desired fastq files, then click "Start" to upload files. These files should be paired (two
per sample/isolate).

Upload from Disk or Web to project_081
Regular Composite Collection Rule-based
1
You added 4 file(s) to the queue. Add more files or click 'Start’ to proceed.
g = FDA1318159-5881-6 267.3 MB Auto-detect Q o [ ]
i =} FDA1318159-5082-6 325.9 MB Auto-detect Q -] [ ]
| =] FDA1318159-5081-6 256.2 MB Auto-detect Q - [ ]
| = FDAT318159-S882-¢ 298.2 MB Auto-detect Q - [ ]
Upload from Disk or Web
H
2
i 1 . I Type (set all): Auto-detect Q lReferen:e (set all): unspecified (?) /
g 2. L Choose local file | & Choose remote files || [# Paste/Fetch data Pause | Reset || Close

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

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 R1and R2 files go together.
GalaxyTrakr does this by creating a List of Dataset Pairs.
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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.

History + = =

search datasets ¥ b

project_001 ’
=12GB \ s £
Hs Select All

[0 4: FDA1318159-5602-001 & /' W
_S2_L861_R1_601.fastq.gz

[ 3:FDA1318159-5601-881 & / &
_S1_Le81_R1_801.fastq.gz

[ 2 FpA1318159-5002-001 & /' W
_S2_1L861_R2_801.fastqgz

[] 1: FDA1318159-5001-001_ & / W
S1_LO61_R2_661.fastq.gz

Screenshot of History panel 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.

4.4  Click "Select All" and choose "Advance Build List", select "List of Paired Datasets".
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History + = =
search datasets ¥ x
° What are you building? 2 Auto Pairing 3 Builder
project_001 ’
Choose a list builder to match your selected data and the kind of list you'd like to build. . “w e
-
Flat List List of Paired Datasets Rule Builder
4 FDAT3!  with 4 selected.
This options creates a simple flat list of files. If This options creates a uniform list of paired The rule builder allows bullding arbitrarily nested $2.1661R1
your data isn't nested and does not contained datasets, use this option if all of your ata should collections of data with reproducible metadata Hide
paired datasets, this is the the option to choose. be paired off. parsing and other advanced features. 3:FDA13! Delete
S1LOOLRI(  Delete (permanently)
2 FDA131
Mixed List of Paired and Unpaired Nested List of Datasets Nested List of Dataset Pairs s2.1061R2, Change Database/Build
Datasets -
A nested list of datasets. This type of collection is A nested list of datasets. This type of collection is Change data type
For studies that have a mix of paired and unpaired alist where each element is in turn a List of a list where each element is in tum a list of pairs EFDATS! ) tags
datasets. The outer list identifier might group of datasets. S1L001R2.6

data, this may be the right choice. Existing tools
and workflows may have to be updated to allow

samples together by condition, sample type, etc..

Remove tags

this modality though.
Auto Build List

Advanced Build List

4.5 A new window will open to help you pair the fastq files properly. By default _R1and _R2

are the selected options to pair fastq files. Note how your paired reads are named.

Click on the filter icon if “_R1" has to be replaced by other suffix.

History + = =
search datasets v ox

What are you o Auto Pairing 3 | Builder
project_001 ’

Configure auto-pairing s1268 02

4: FDA1318159-5002-661 & /* &
_S2.1661_R1_601fastq.gz

-

Auto-matched 2 pair(s) of datasets from target datasets.

Auto-matched Pairs

These pairs of datasets have been auto-matched up using the filters above. The wil be included as dataset pairs in the final list without additional action.
1521061961 (4: F 1.52.L661.R1.601astagz | 2 FDAT3 .52.L661R2.

AI318159-5061-987.51_LOO1_R2_061 fasta.g2)

3:FDA1318159-5001-001 & 7/ &
_S1.L661_R1_061fasta.gz

5001-661_51_L61_661 (3: FDAI318159-56671-661_S1_LOST_R1_ 681 fasta.gz | 1: _
2 $002.001 & /T
No Un-matched Datasets _S2.L661_R2_001.fasta,gz
Al datasets successfully auto-paired, this is generally a good sign Galaxy was able to correctly pair off all supplied datasets using their names.
* W |

S1.L661.R2 661 fastagz

Back Next

Click Next, double check the name of the datasets. If the names are accurate, name the
list of datasets and click Build.
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History

soarch datasets
° Builder

What are you

Auto Pai

Assemble, label, and sort your list of pairs.

This interface allows you to build a ne

forward and reverse reads)

w Galaxy list of pairs. List of pairs are an ordered list of individual datasets paired together in their own paired collection (often

project_001

S12c8

Dataset(s)

5 Q FORWARD 4: FDA1318159-5002-001_52_LO(
&R feveRs: 2 FDAT18159-5002-001_52.1001

1) 3Q FORMARD 3: FOAI318159-5001-001.S1. L00
O\ REVERSE 1: FDA1318159-5001-001_§1_L001,

Auto-matched 2 pair(s) of datasets from target datasets. If this s

n't correct, configure auto-pairing.

List Identifier

FDA1318159-5002-001_S2_L001_001

FDA1318159-5001-001_S1_L001_001

7’

.

v
4: FDA1318159-5002-001 5 /' W
_S2_LO61_R1_661.fastagz

x

_S1_L081_R1_661.fasta.gz

52,1661 R2_061.fastagz

$1.L601.R2_601fastagz

4.6  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

Name: | project 861

allocated storage space efficiently.

protocols.io | https://dx.doi.org/10.17504/protocols.io.5jyI8mj16g2w/v9

January 13, 2026

3:FDA1318159-5601-061 & 4 W

2:FDA1318159-5662-681 & /' &

1:FDA1318159-5001-001. & /' &

& Al selected - I3

12/21


https://www.protocols.io/
https://www.protocols.io/
https://dx.doi.org/10.17504/protocols.io.5jyl8mj16g2w/v9

€3} protocols.io Partof SPRINGERNATURE

History + = =
search datasets ¥ o
project_001 /s
=12GB P =s Z
=+ e ]
9: project_861 V|

a list with 2 fastqsanger.gz pairs

Run the MicroRunQC workflow

5 Add the MicroRunQC workflow to your own "Workflows" panel. You only have to do

this step once for each new workflow you need.

5.1 Navigate to the "Workflow" menu, click "Public workflows", and search for

"MicroRunQC_v1.2."

protocols.io | https://dx.doi.org/10.17504/protocols.io.5jyI8mj16g2w/v9
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alaxy GT Prod

1 2590 Prod Env

Workflows

My workflows Workflows shared with me

Search published workflows by query or use the advanced fittering options

& = .
Vordons
= CheckM2_QC_check-Intra Species Contamination 7 ~ | Bacterial_core_genome_phylogenetic analysis ~ ®vr ~
Workion ®
Inccatons Phylogenetic anayss is based on core genes, which arealgned and ..
o phylogeny  MSA | 1 more.
e | | @ v — o
o
Lt NARMS E. coli ARM Workflow v5.6 e - NARMS Salmonella AMR Workflow v5.8 ew -
E. coli AMR, speciation, and QC. Updated to MicroRunQC v1.2. Removed Kr... ‘Salmonella AMR, serotyping, and QC. Updated to MicrorunQC v1.2. Remove.
= ) ocot | 2 more [RARS) Samonela | 2 more
s
P waa (2
m
History ONADE WF using fasta files [ 2+304 RISHL: Are They Related? e -
- a RISHL workflow for quick and simple relateness investigation on bacteria
R — (T2 ][ £ mor JEB | csssomom (e]2])(em=] D
e B i »
ONT/illumina-genome-profiling-v2 @1 + | Nanopore Datasets-QC_assembly_genome_profili v ~
) ng_v2 °
Uades | | MLST, AMR, Vinsence, Serotyping, AN and Taxa profiing-of genome asse
QC,Assembly, MLST, AMR, Virulence, serotyping, ANI and Taxa profiling- ...
assay) ERAD 4 more s (D ¢ e
P O | eoune [» ]
CSP2_Fastq/reads-Beta S v CSP2_Assemblies/contigs-Beta ey -
g
Notcatons

More

Click "Import" to select MicroRunQC.

AE

@ v

NARMS Campy AMR Workflow v5.8

Campy AMR, speciation, and GC. Updated to MicroRunGC v1.2. Removed K..
(inarms) | campylobacter | 2 more.

@ 22392 350

ONADE WF v2.8

@ 22.days 350
RISHL_Mixed_With_Emmtyping

RISHL mixed analysis tool with Emmtyping sean.sierrapatev@health.rigov

risht | (mmiyping]) 5 more..
= |

@ 29 days g0

Batch MicroRunQC

MicrorunGC and combine the results into a single table

@ about 1 month ago

| > |

RISHL-MLST @ -

a quick pipeline for a QC report with MLST
MLST)  report

N BBk

! 2500 Prod Env

Werkfiows
 — |

o | [ micronn [+ x
Vorkiows

= Batch MicroRunGC ®v - [ MicroRunkraken2 (prd25) ®w - ®u -
Workton (o)
S GC and combine the resits into a single table

o e R 2mvor || | @ ssezmonmases

Interactive

52
Workflows.

Click the star to bookmark the MicrorunQC_v1.2

Click the play icon to run the MicroRunQC_v1.2 and select the dataset collection that

was created earlier.
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= Galaxy GTProd &

1 2506 Prod Env

+ Workflows
Upload
P “ Workllows shared it me
Tools Search my workflows by query or use the advanced filtering options
& Select al Sort by: Fiter:  Show bookmarked
Wordiows

MicroRunQC_V1.2

Updated MicroRunGC MLST output to include clonal complex, lineage, and ...

(o2 T<)== |

Add Tags ®

2 tess than a minute ago.

5.3

time to see if the job is completed.

+ create || & 1mport

Public workflows

¥ x

oispiay: [ =)

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

= Galaxy GTProd &

1 25,60 Prod Env

L Wokflow: MicroRunGC. V12 (Version 2
=
» © edi go
Updated MirRunC MLST ot o inlue clona cor —

P

B & | 9 eriectost

= Galaxy GTProd < &

Hoe ?

Using 32% of 16 T8

2 mbalkey ~

History + =

x u

1 2500 Prod Env

L tnvoked Workflow MicroRunC V12 (Version: 2)
s
@ invoked less than a minute ago 5 0f 5 steps successfully scheduled.
V3 ) 6016 jobs complei.

© 1: Input dataset collection

9: project 081

protocols.io | https://dx.doi.org/10.17504/protocols.io.5jyI8mj16g2w/v9

W ?

& mbalkey ~

History + =

search catasets

project 881
sz 0 ows 2
B

© soiMicrmnac 2 Rep & 2 8
&

© 29: Concatenate datasots & /' W
on data 28 and data 25
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5.4  Upon completion of the pipeline all tiles in the History pane will be green.

In the “MicroRunQC_v1_2_Report" tile, click on the "Eye" icon to view the output table in
the GalaxyTrakr window.

= Galaxy GTProd 74 : = 2 2 mbatker ~

1 2509 Prod Env

&% Invoked Workflow: MicroRunGC_V1.2 (Version: 2)

project_ 981 ’

s221ce ¢ w2

e M
S0

esstul. 26: microrunac on collection 10: /W
Contigs.

st 2 fasta dataers

Interpret the results

6 Download and interpret the results:

6.1  Click MicroRunQC_v1.2_Report and then the floppy disc icon. The tabular file can be
opened in a text reader or converted to a format (.txt) that can be opened in Excel.

T Galaxy GTProd & &

1 25,00 Prod Env

B 2 30:MicroRun@C_v1.2_Report o History + = =
1 asase x

project_881 ’

Py v sk

@ ‘
I 35: MicroRunQC_1.2 Report | |/

26: microrunac on collection 10: #
Contigs.

st wit 2 fasta datasets

=11 3bcZ(7) bGIA(TS) cal(ls) dapE(E) dat®) ldh(d)

A
S061-061.51.L601.601fasta
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38: MicroRun@C_v1.2_Report

Add Tags @

3 lines 208 columns

format tabular, database ?

Filtering with c1!='File’,

Download

ale 0 w &

B8% of 4 valid lines (4 total

File

Con'

FDA1318159-5@07-8@1_52_L8@1_0a1.fasta 3@
FOAL1318159-5881-881_51_L8el_88l1.fasta 24

28: microrungc on collection 18:

Contigs

a list with 2 fasta datasets

9 project_961

a list with 2 fastqsanger.gz pairs

6.2 The MicroRunQC output file includes the following columns:

A B C
Parameter Input Description
Contigs Assembl | Number of contigs in the de-novo SKESA assembly.
y Contigs smaller than 200 base-pairs (bp) are not
counted.
Length Assembl | Total length of all contigs > 200bp. This should
y approximate the size of the genome for the target
organism.
EstCov Assembl | Mean coverage for contigs in the SKESA assembly.
y
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A B C
N50 Assembl | Sequence length of the shortest contig at 50% of the
y total genome length
Medianinsert | Read Distance between forward and reverse reads.
Calculated by mapping reads to SKESA assembly
using bwa.
MeanLength_ | Read Mean length of forward read
R1
MeanLength_ | Read Mean length of reverse read
R2
MeanQ_R1 Read Mean Q-score of forward read
MeanQ_R2 Read Mean Q-score of reverse read
Scheme Assembl | PUbMLST scheme name (output from mist application
y that scans contig files against traditional PUbMLST
typing schemes.
ST Assembl | Sequence Type
y
MLST extra Assembl | e.qg. Listeria clonal complex info
y
Loci Assembl | gene (allele number) - for example aroC(118)
y

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.

*MLST extra: Additional data fields reported when available in Sequence Type definition files
(not available for all species)

1. clonal_complex — sequences grouped by similarity to central allelic profile (e.g.,
Campylobacter ST-21 complex)

2. CC - clonal_complex — Abbreviation used for organism like Listeria, ST profiles are
maintained by different groups

3. Lineage - Listeria monocytogenes lineage (1,111, and IV), Listeria species also reported
here (e.g.L.innocua)

4. species — e.q., Vibrio alginolyticus

**xThis output should be saved either to your LIMS or to a spreadsheet linked to the

sequencing run and samples.

6.3  Example output for 1 Salmonella and 5 Listeria isolates.
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A B

Srain ID Lab Confirmation
FDA1216271-C001-001 Listeria mono
FDA817806-S073-001 Listeria mono
FDA746634 Listeria mono
FDA1213377-C001-002 Listeria grayi
FDA933376-S060-005 Listeria innocua
FDA1213835-C001-001 Salmonella

Lab confirmed IDs for 6 isolates
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MicroRunQC example report showing mist ST results for different Listeria species.

The mist Listeria database includes multiple species, including Listeria monocytogenes
and L. innocua. When available, the Listeria clonal complex (CC) or L. monocytogenes
lineage is listed alongside the ST.

6.4  For quality control threshold guidelines for the GenomeTrakr surveillance network,
=9 goto step #1 These are also relevant for NARMS and VetLIRN contributors.

*MicroRunQC users should follow QC threshold guidelines established by their
respective surveillance coordinating body(s).
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