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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: August 08, 2025
Last Modified: August 14, 2025
Protocol Integer ID: 224356

Keywords: ONT, sequencing, long-read, Oxford Nanopore , R10.4.1, microbial genome assembly, AMR prediction, preliminary
data analysis of sequencing data, draft de novo assembly, sequencing data, ont assembly workflow, galaxytrakr ont, preliminary
sequence analysis for foodborne pathogen, ont workflow, galaxy trakr, galaxy trakr account, wgs sequence quality, account in
galaxytrakr, galaxytrakr, custom galaxy instance, sequence type for each isolate, preliminary sequence analysis, workflow, most
microbial pathogen, checking oxford nanopore technology, laboratory

Funders Acknowledgements:
FDA Foods Programme

Abstract

Step-by-step instructions for checking Oxford Nanopore Technologies (ONT) WGS sequence quality and
preliminary sequence analysis for foodborne pathogens. The ONT workflow, implemented in a custom Galaxy
instance, will produce draft de novo assemblies, along with reporting several characteristics such as: sequence
type for each isolate, AMR profile, and serotype prediction in the case of Salmonella. This workflow will work on
most microbial pathogens, so we advise laboratories to upload their entire ONT run through this workflow.

SCOPE: This protocol covers the following tasks:

1. set up an account in GalaxyTrakr (if not having one already)
2. Create a new history/workspace

3. Upload data

4. Execute the ONT assembly workflow

5. Interpret the results

The first section "Account set up" it is applicable only to members that do not have a galaxy trakr account. If you
do, please proceed to section 2.
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Account set up

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 Enter First Name, Do not use characters: A[J{}:;|'=+-*?<>@.
Last Name Enter First Name, Do not use characters: A[{}:;|'=+-*?<>@
Email
Email will be used for to include regi: ion information!
Primary Phone Please enter number with country code, without dashes, for example +170354 89

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

support
Title
Requirements Please annotate intended
Register

use

of Galaxy and A

ysis tools. List specific tools you would like to see deployed in Galaxy.

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

= GalaxyTrakr £ 4

ﬂ Workflow Visualize S

Welcome to Galaxy, please log in

Public Mame or Email Address

Password

Forgot password? Click here to reset your password.

Login

Don't have an account? Registration for this Galaxy instance is disabled. Please
contact an administrator for assistance.
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1.2

Create a new history

We recommend creating a new history for each new ONT Run and including the flow cell
ID and date in the history name.

History ﬂ@ Mm%
search datasets 9 0

Ecoli serotype finder

36 deleted, 24 hidden

298.49 KB »e

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

Name your new History by clicking on the “Unnamed history”, type in desired name and
hit enter. We recommend including the flow cell ID and the date the run was started.

| 2
2.1  Click on the + icon in the upper right History panel
‘ 2.2
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Using 47%

History oc+ms
search datasets g e

Qmamed histoa

(empty) » e

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

I 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 icon on the top of the left web page to start an upload process.

Download from web or upload from disk

Regular  Composite  Collection  Rule-based

Type (setall):[ Auto-detect || Q Genome (setall):| unspecified (7) |+ |

DChoose local files \ ©Choose FTPfiles  [#Paste/Fetchdata  Start  Pause  Resst  Close
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3.2 Alternative you can use FileZilla to upload your data to the Galaxy Trakr ftp and retrieve it
from there as described below:

Protocol
NAME

Uploading files to your Galaxy Trakr account using FileZilla

CREATED BY -
. Preview
Narjol Gonzalez-Escalona

3.3 Select "Type (set all):fastgsanger.gz." Choose local file button and navigate to the
desired fastq files, then click "start" to upload files. These files should be one single
fastq file per sample/isolate).

Download from web or upload from disk

Regular Compaosite Collection Rule-based

You added 5 file(s) to the queue. Add more files or click 'Start’ to proceed.

Name Size Type Genome Settings

b14 (timmed).fa 1513 MB | fastgsan.. | Q | unspecified (7) x| -3

b15 (trimmed).fa 1543 ME [ fastgsan.. |+ Q | unspecified ) ||

b16 (trimmed).fa 1282ME | fastgsan.. || Q@ | unspecified ) ||

b17 (trimmed).fa 17.4ME | fastgsan... Q| unspecified () |

b18 (trimmed).fa 140.7MB | fastgsan.. |+ Q | unspecified ) |+

Type (set all): | fastgg,an;er_;; « |Q Genome (setall):| unsﬁégiﬁed &) v

DChoose local files E=Choose FTP files [#'Paste/Fetch data @ause Reset
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As the file uploads complete, each row will turn green. Samples in yellow are still in
process.

History c+O%
search datasets 9 0

Unnamed history

5 shawn
(empty) » o
7+ 5: b18 (trimmed).fa @ 4 X
7+ 4 b17 (trimmed).fa @ & X
7+ 3: b16 (trimmed).fa @ & X
{’s 2: b15 (trimmed).fa @ F X
i: 1: b14 (trimmed).fa @ & X
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History c+O%
search datasets 9 0

Unnamed history

5 shown

680.93 MB » ®
5: b18 (trimmed).fa @ F X
4: b17 (trimmed).fa @ F X
3: b16 (trimmed).fa @ F %X
2: b15 (trimmed).fa @ F X
1: b14 (trimmed).fa @ F X

Execute the ONT assembly workflow

4 Add the ONT (Nanopore Datasets-QC_assembly_genome_profiling_v1) 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
Nanopore Datasets-QC_assembly_genome_profiling_v1 drop down menu select import.
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ﬁ Workflow Visualize' Shared Data~ Help~ User~ ._. = iii

Tags Updated
click on shared data and select "workflows"
then search for "Nanopore"
Published Workflows
Nanopore X | Search name, annotation, owner, ar | Q
Advanced Search
Name Annotation Owner  Community Rating Community Tags Last Updated!
Nanopore Datasets- QC Assembly, MLST, AMR Virulence. serctyping, ANl and Taxa [ 2] 116 2095
I ep—— " profiling- werks on raw sequences as an input Jgang [oc] '
Ty R g iy Racon Assembly polishing with long reads, s jgangiredia [EEnE)  Julot, 2025
Nanopore Datasets-OC = Quality check jgangiredia Oct 17, 2024
Nanopore Datasets- QC, assembly, mist, AMR, Virulence, serotyping, ANl and Taxa
P < N jgangiredia Sep 23, 2024
QC_assembly_profiling_salmonella profiling [virutence |
Published Workflows
Nanopore x| | search name, annotation, owner, ai | Q
Advanced Search
Name Annotation Owner  Community Rating Community Tags Last Updated!
e e B QC Assembly, MIST, AMR, Virulence, serolyping, ANl and Taxa n 1116, 2035
Rmzscan s P TTTP riing: works on raw sequences as an input Jgang s
ONT-Assembly polishing with long reads | ~ Racon Assembly polishing with long reads, x4 jgangiredia polishing LIPS
Nanopore Datasets-QC  ~ Quality check jgangiredia Oct 17, 2004
Nanopore Datasets QC sscamby,mlst, AMR.Vindence serotping ANl and T [ame] cep 23, 2020
QC_assembly_profiling_salmonella profiling ’

Then select import and you will have it in your workflows.

4.2  To see the new workflow in your “WORKFLOWS" tools panel on the left, open the

Workflow tab and check “show in tools panel” for the workflow of interest.
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Name Tags Updated Sharing ¢ Bookmarked

~ imported: Nanopore Datasets-QC_assembly_genome_profiling_v1 6Tags a few seconds u
QC.Assembly, MLST, AMR, Virulence, serotyping, ANI and Taxa profiling- works on ago

w sequences as an input

4.3  From the workflow menu select Nanopore Datasets-
QC_assembly_genome_profiling_v1. You can added to your favorites and this will make
it easier to find it next time you need to use it.

4.4  Create a new history and add your fastq files. Then select your fastq files and create a
list of Datasets collection (Build Dataset List) with a name of your choosing.
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4.5
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& shown, 26 deleted, 141 hidden
1.06 GB =R X

All MNone For all selected... =

D 118 Hide datasets
YN Unphide datasets

a list wit
Delete datasets

D 117 Undelete datasets
al fr

a list wit
] 11e
ygr

a list wit Build List of Dataset Pairs

Permanently delete datasets

ild Dataset List

Build Dataset Pair

D 115 Build Collection from Rules
us

a list with 2 items

[] 111: filtlong on collection 105: Filter
ed FASTQ

a nested list with 2 items

98: CFSAN084952_ FAWT76516 fast
9.9z

D 97: Test_new_wk
a list with 2 items

96: CFSAN068773_FAWT76156.fast
.92

Run the Nanopore Datasets-QC_assembly_genome_profiling_v1 workflow using that
dataset collection as input. This can take some time depending on the number of
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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.

Workflow: imported: Nanopore Datasets-QC_assembly_genome_profiling_v1

History Options

Send results to a new history

® o

03 1:Input dataset collection

O m 97: Test_new_wk -

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

Results and interpretation

5 Results: After the end of the workflow you will have 6 extra files. The combined profiles
result will be on the Profiles-table (download it). This Table will contain all your in silico
analysis results for all your samples. Flye on collection - consensus will have all of the
assemblies (download it). The Flye on collection: assembly info, contains all your
assembly information (download it as well).
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History c+DO%
search datasets 9 Q
FAZ97012_2

7 shown, hide deleted, 319 hidden
20.46 GB Ew®

326: Profiles-table @ & X ’

107: Flye on collection 86: assem x
bly info
a list with 16 items

106: Flye on collection 86: graphi x
cal fragment assembly
a list with 16 items

105: Flye on collection 86: assem x

bly graph
a list with 16 items

104: Flye on collection 86: consen x
sus
a list with 16 items

86: filtlong on collection 52: Filter X

ed FASTQ
a nested list with 16 items

17: FAZ97012 x
a list with 16 items

5.1 To download the files click on the title on the file (e.g. Results_Table) and click the floppy

disc icon.
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FAZ97012_2

7 shown, hide deleted, 319 hidden

20.46 GB =R X
326: Profiles-table @ & X
17 lines

format: tabular, database: ?

G

& O Cl ? » e
1 2 3

4 5 [ 7

Lample Reads GCX Awvg_Len Mean_{ Q18% Taxa

bed
be3

b&z

b1 _

188281 51 2326.7 32.49 99.71 Salmon:
238815 51 2673.8 33.BE 99.92 Salmone
138398 5@ 3B13.6 33.89 99.78 Escher:

165439 58 3245.8 32.26 99.77 Cronob:

5.2  The Results_table output file includes the following metrics:

A B

sample Change this to your sample number or ID
Reads Number of reads

GC% GC% content

Avg_Len Average length of the reads or reads N50
Mean_Q Mean Quality of the reads

Q10% percentage of reads > Q10

Taxa Taxa identified from the reads, closest strain match
ANI ANI number compared to the cloest match
AMR AMR gene content

STRESS Stress gene identified
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5.3

5.4

A B

ST Sequence Type

Predicted Salmonella enterica subspecies ID
identification

Predicted In the case of Salmonella, the antigenic profile
antigenic

profile

Predicted Salmonella Serotype

serotype

cov. Mean coverage for contigs in the flye assembly.
circ. If the contigs are circular or not

count(Contigs | Number of contigs in the flye assembly

sum(length) Genome size (bp)

ONT pipeline analysis workflow lists the summary metrics for sequence quality, number of
contigs, and estimated genome size, along with other common metrics for reads (Mean
Length, Quality, and Taxa ANI ID). Additionally, if the Multi-Locus Sequence Type (MLST) for
the isolate is available from pubmist, the workflow also reports Sequence Type (ST), AMR
and Stress genes, and in the case of Salmonella will also report Predicted ID, Predicted
antigenic profile, and predicted serotype. If no Salmonella, then those fields will left empty.
Later iterations of this workflow will address other foodborne pathogens specific serotypes
or ID as available.

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

Passing Metrics for the assemblies:

minimum depth/coverage: >= 30X
ANI score: >= 95%
average quality score: Mean Q >= 30

Note: The coverage in the Table is based on the longest contig. If you want to know the
coverage and close and circularity of each contig, please check the assembly_info file.

Due to the nature of Galaxy Trakr all individual Results_Tables for each sample should be
collated into a single Table for easy interpretation. Example output for 8 samples run
through the ONT assembly workflow:
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5.5  PT exercise circular closed reference genomes characteristics:

Tax | CFSA | contig Chro Pla Taxa
a N No. | No. moso smi
expected | me ds

GTV | CFSA | 4 4,408, | 13 | 31, 3 Cronobacter
SS- | NO68 038 11 | 208 |, sakazakii ATCC BAA-
021 | 773 96 9 894

8

3
GTV | CFSA | 6 4813, |8, |70 |4 |5 |5 | Shigella sonnei 08-
SS- | NO30 409 40 | 98 o, 1 7761
016 | 807 1 2 13N

319

8 |6
GTV | CFSA |1 6,326, Pseudomonas sp.
SS- | NO84 461 HMWF034
025 | 952
GTV | CFSA | 2 5,421, | 81, Escherichia coli 0121
SS- | NO51 422 96 str. RM8352
020 | 458 9
GTV | CFSA | 2 2,864, | 57, Listeria innocua
SS- | NO44 614 56 ATCC 33091
019 | 836 5
GTV | CFSA |1 2,939, Listeria
SS- | NO23 749 monocytogenes
014 | 469 CFSANO002349
GTV | CFSA |1 2,939, Listeria
SS- | NO23 778 monocytogenes
on 464 CFSAN002349
GTV | CFSA | 2 4,724, | 81, Salmonella enterica
SS- | NOOO 863 81 subsp. enterica
001 | 189 4 serovar Bareilly str.

CFSANO00189
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