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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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I Create a new history

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

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

History E@ mS

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

2.2 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.

protocols.io | https://dx.doi.org/10.17504/protocols.io.6qpvrg54pImk/vi June 26, 2025 4/21



https://www.protocols.io/
https://www.protocols.io/
https://dx.doi.org/10.17504/protocols.io.6qpvrq54plmk/v1

€3 protocols.io Part of SPRINGERNATURE

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) | = | -3

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

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

b17 {trimmed).fa 17.4ME | fastgsan... < Q] unspecified (7) - |

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

Type (set all): | fastgg,an;er_;; + | Q. Genome (set all):| unsﬁégiﬁed &) x|

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_profiling_salmonella) 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_profiling_salmonella drop down menu select import.
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4.2

4.3

4.4

A Workflow Visualize! Shared Data~ Help~ User~ M 1= 5§

Tags Updated

click on shared data and select "workflows"

RISHLMLST | = a quick pipeline for a QC report with MLST ssierrapatev [ mist ] report] Feb 13, 2025
EtEimET | o Extract annotated genes and genes of choice from .gbk file jgangiredla Jan 17, 2025
Nanopore Datasets-QC | + Quality check jgangiredla Oct 17, 2024
/\Q [amr ]
C. assembly, mist. AMR, Virulence, serotyping AN and Taxa -
Nanepore Datasets-QC._ assembly profiling_seimnralin | = P ping jgangiredia Sep 23, 2024
Run [ vinuience]
Import
HepA_Genotyping_assemblies v~ ~ Jgangiredia Sep 09, 2024
Save as File
HepA _Genotyping reads v1 | v jgangiredla Sep 09, 2024

click on the drop menu and select import

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.

A Workflow Visualize SharedData~ Helpv User~ M & HE

Search Workflows +Create | & Import

Name Tags Updated Shari Baokmarked
~ imported: Nanopore Datasets-QC._assembly_profiing saimonella  few secands o
® =

QC, assembly. mist. AMR. Virulence. serotypingANI and Taxa profiing

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

In the history options select send results to a new history "yes". Then you can change
the history name . We suggest to call it as the flow cell ID. This will run each selected
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sample/fastqg in a separate history.

imported: pore Datasets-QC_; bly_profiling_sall 1l
History Options
el gults to a new history

FABX3450

D 1: Nanopore reads of a sample - in a single fastq or fastq.gz file ®
D 5: b18 (trimmed).fa .| =

4.5  Select your fastq files that you uploaded previously. Using the multiple datasets button.
Then click the Run workflow button. 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. A new history will be created for
each sample.

imported: pore Datasets-QC bly_profiling_sal 1l

History Options

\ Send results to a new history

[ ol

History name
b63_ONT_analysis| )
[ 1: Nanopore reads of a sample - in a single fastq or fastq.gz file @
s} 63: barcode63.fastq v B
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A Workflow Visualize SharedData~ Help~ User~ M 1= i

History ce+me
@) succescuty invoked woriow imported: Nanopore Datasets-QC assembly.profing salmonella - 45 fimes
search datasets 00
This workfiow will generate results in multiple histories. You can observe progress in the history muti-view.
FBA194023
48 shown
nvocation 1..X
23 0f 29 steps successfully scheduled.. 221GB ®>e
> Inputs
48:FBAT0402 pass bare @ & X
> Outputs odeds 04b1ddfb 75edb
> Steps 168 0.fasta gz
“Hnvocation 2.. X .
47:FBAI0402 pass bare ® & X
230129 seps succesuly schedle- oded7.04b1ddfb 75edb
; 1b8_0fasta.gz
Inputs
> Outputs 46:FBAIS402 pass bare @ & X
> Steps odeds_ 04b1ddfb 75edb
1b8 0 fastq.gz
Invocation 3...X
230129 seps succesuly schedle- 45:FBAIS402 pass bare @ & X
odeds_04b1ddfb 75edb
Inputs 1b8 0fastq.gz
Outputs
_— 44:FBAT9402 pass bare @ & X
” odeds 04b1ddfb 75edb
Invocation 4. X 165,0fasta 92
— 43:FBA19402 pass bare = @ & X
. oded3_04b1ddfb_75edb
> Inputs 168 0fasta gz
Outputs
» Steps. 42: FBA19402 pass barc @ & X
. ode42_04b1ddfb 75edb
<2 Invocation 5. X 168 0astror
41:FBAIS40 pass bare @ & X
> Stens oded1 04b1ddfb 75edb

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

Collate all results and interpretation

5 Download and interpret the results: After the end of the workflow you will have 5 files.
Ignore the sample name file. Results_table will contain all your in silico analysis results
(download it). THe Flye..consensus will have your assembly (download it). The Flye ..
assembly info, contains all your assembly information (download it as well).
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5.1
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History c+DO8

search datasets

imported: Nanopore
Datasets-

(2%

QC_assembly_profiling_salmonell

a_FBA19402

5 shown, 42 hidden

70,92 MB

47: Enter_sample_name
46: Results Table

7: Flye on data 1: assembly
info

4: Flye on data 1: consensu
s

1: filtlong on data 61: Filte
red FASTQ

He®®

@ &S X
@ &S X

@ & X

@ &S X

LOJ i

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

June 26, 2025
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46: Results_Table @ & X
2 lines

format: tabular, database: ?
B&OCl? >

i rassraars

sample cov. circ, cownt(Comtips) sum{length) Read:

sample 57 N 7 SilaETRE el
< >

4: Flye on data 1: conse & # X
nsus

6 SBqUEnces
format: fasta, database: 7

[2024-09-23 13:17:35]) INFC:
Starting Flye 2.9.1-b1780
[2024-09-23 13:17:35] IMFC:

> = >»5TAGE: configure

[2024-09-23 13:17:35] INFC:
Configuring run

[2024-09-23 13:17:37] INFO: Total
read length: 393406462
[2024-09-23 13:17:37] INFO: Reads

MNSO/MNSE 10109 /
BSLOCw? ¥ e
h IGV local
Homilg 1
I I
T A T AT A T T T AL T TT T T TATTEA TR

T T T T T T T PRI TA T TASCDACT TOCT T

<

>

5.2  The Results_table output file includes the following metrics:

B

sample

Change this to your sample number or ID
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A B

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

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.
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5.3  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:

CIBIRIGIAIM|Q|T I |A|A|S |V |S|P|P|P|c|lc]|c]|s
Flale|C|v| e |1T |a |N|M|T|I |T|re|lr |r |o]ir]o]|u
S|irla|%|gla |0 |x [I R |R di|lele|v|c|u|lm
Alc|d _|ln|%]|a E U ct|d|d ln
N|o|s L |_ S | L e |i |i t(| e
#|d e | Q S |E d |c|c Cln
e n N id [t |t olg
C e |e|e n |t
E nt|djd ti | h
ifi |a|s gl)
c |nje S
at | ti |r )
io|g|o
n [e|t
niy
i|p
c|e
p
r
o)
fi
|
e
Cl|4|13|5[(4|3 |1 |S|9|a|arl|ir|1|S |4|H|3|Y|4]|4
F[{8[9|1T |25 |0 |al|9]|a|s |o|5|al|: |e]|2 9
S 7 3190 |m|. |c(|R |B mi|r |i 5
A 7 319 o |93 |g |, o) d 7
N 0 . n |91|- |ol|r n|11|e 8
0 6 el [8 (Il |S, |o el |, || 7
0 la d g |C la|2]|b 0
0 e a |ol |,s e e
3 nt a | T [in nt r
1 er d H er g
8 ic A ,S ic
a 1, o] a
S bl d [
u a C u
b T 1 b
S E S
p. M p
e -1 e
nt Ri ci
er o) e
ic [ S
a A e
s 7, nt
er m er
o] d ic
Y S a
ar A, (s
H m u
ei d b
d S [
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