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1. PURPOSE/SCOPE

This procedure describes how to run the ONT_Barcode_Concatenation_PHB workflow using the
Terra platform. This is intended for use with unconcatenated Oxford Nanopore Technology (ONT)
reads, where there are multiple reads per barcode that need to be concatenated into a single file for
each barcode. The output of this workflow is per-barcode concatenated ONT reads that can be used
as the input for a workflow that requires one read file per sample.

2. REQUIRED RESOURCES

=  Computer
= |nternet connection: at least 10 and 5Mbps for download and upload speed, respectively
= |nternet browser
o Google Chrome, Firefox, or Edge
= Google account
= Terra account, linked to Google account
= ONT raw sequencing read files uploaded to Terra workspace
Theiagen’s ONT_Barcode_Concatenation_PHB workflow in Terra

3. RELATED DOCUMENTS

Document Number Document Name
Getting Started in Terra: Importing Reads,
TG-TER-03 Metadata, Workflows, and More
TG-TP-ONT Analyzing Bacterial Data in Terra using

Theiagen’s TheiaProk ONT Workflow

4. PROCEDURE

Prior to running the ONT_Barcode_Concatenation_PHB workflow, the workflow must be imported

into the Terra workspace. For details see Appendix 10.1.

4.1 Configure and run the ONT_Barcode_Concatenation_PHB Workflow
1. Open Terra, navigate to the |workflows| tab, and select the \ONT_Barcode_Concatenation_PHB
workflow (Fig 1).
a. Toimport the workflow for the first time, refer to Appendix 10.1.
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Workspaces » theiagen-validations/Theiagen Sridhar_Sandbex
WORKSPACES ywarhiics
DASHBOARD DATA ANALYSES WORKFLOWS ) SUBMISSION HISTORY SETTINGS
WORKFLOWS SCARCH WORKFLOW
Find a Workflow assemble_refbassd BaseSpace_Fetch_PHE Clair3_Variants ONT_PHE
W24 I Vo2 3 'a B
O Source: Dackstore W Source: Dockstore ® O]
Freyia-Dashboard_PHE Freyia FASTQ_PHE Freyia_Rlot_PHB Freyia_Update PHB
N v : V250 a V12,50 G
® | L& bodetor O || s vockstore O 0 ssckstors @
genomic_cluster_analysis Kraken2_PE_PHB KSNP3_PHE kSNP4_PHE
\Lrmain e - | wman ~
Souree Dockatore @ solres pockstore @ @ solee oockstore ®
ONT_Barcode_Concatenation_p phoenix rename_FASTQ_PHE Snippy-streamline_FASTA_PHE
HE
\.main | e - o v . -
ouree: Dackstore &) Source: Dackstore G U | source o F|gu re 1.

2. In the version dropdown field, lselect the workflow version‘ that was internally validated, or the

latest version of the workflow (Fig 2, a).
3. Select the first bullet to ‘run workflow with inputs defined by file paths‘ (Fig 2, b).
Uncheck {Use call caching| (Fig 2, c).

& Back to list

() ONT_Barcode_Concatenation_PHB

Version:| main v | a

Source: github.com/theiagen/public_health_bicinformatics/ONT_Barcode_Concatenation_PHB:main

Synopsis:

No documentation provided

@ Run workflow with inputs defined by file paths — b
O Run workflow(s) with inputs defined by data table

Runtime options: (i ]

Set cost threshold per workﬂowo

$ | Example: 1.00 ‘

Learn more about how Terra implements cost thresholds

[ Use call caching 0 C [[JUse reference disks 0 Ignore empty outputs 0
[[] Delete intermediate outputs G [JResource monitoring o Figu re 2.
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5. There are five required input fields (Fig 3). Skip to step 12 if you already know the input and
output bucket paths and have uploaded your raw ONT data to the input bucket.
. \input_bucket_path\ (Fig 3, a)

Q

. \new_table_name\ (Fig 3, b)

. \output_bucket_path\ (Fig 3, ¢)

b
C
d. [terra_project (Fig 3, d)
e

. ‘terra_workspace\ (Fig 3, e)

o OT oL

| Figure 3.

.......

6. There are additional optional input fields you may wish to change. See section 4.2 for instructions
on these inputs. These inputs are:

a. ’barcode_renaming _file\

b. [file_extension

7. To determine and select the appropriate input_bucket_path|, navigate to the Terra workspace

Dashboard tab and click on “Open bucket in browser” under the “Cloud Information” toggle on
the right-hand side (Fig 4).
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. WORKSPACES

DASHBOARD DATA

ANALYSES

Workspaces > theiagen-validations/sage »

Dashboard

WORKFLOWS SUBMISSION HISTORY SETTINGS

ABOUT THE WORKSPACE #

No description added

WORKSPACE INFORMATION

8/14/2025
3/28/2024

Last Updated
Creation Date
Access Level Project Owner

Permalink to this workspace (]

CLOUD INFORMATION

Cloud Name £ Google Cloud

Location us us-centrall (lowa)

Google Project ID I |

STORAGE DETAILS
Updated on:8/18/2025

Bucket Name

Estimated Monthly Cost

I o
Estimated Size

Soft Deleted
- Open bucket in browserfeg

Open project in Google Cloud Console

i

8. Click on the folder (Fig 5).

.

Location Storage class Publicaccess  Protection

Create folder

o - I
- " Upload -

Filter by name prefixonly = = Fiter e

» W uploads/

Name
= I
o

 submissions,

O0ooooooo

|

us-centrall (lowa) ~ Managed with Autoclass  Value hidden  Soft Delete
Objects Configuration Permissions Protection Lifecycle Observability [
Folder browser I<

Inventory Reports Operations

Buckets > fc I

Other services ~

objects and folders

Size Type Created @ Storageclass  Lastmodified Public access ()

1KB Feb 20, PM Value hidden Copy URL
388 g 14, 07AM  Value hidden Copy URL
- Folder -

az8 plain value hidden  Copy URL
98B en  Copy URL
1k8 Value hidden  Copy URL
- Folder - - - -

® Learn
Show Live objects only = m

Version history @

2
[

[«

-

-

e

-_Figu re . |

9. If you need to create a new folder for your data, click on the blue text |Create folder on the top
left (Fig 6). Give the folder a unique name to identify the run or group of data. Click on

once you have typed the new folde
a.

rname.
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Create folder

Cloud Storage uses a flat namespace, so uploading objects to a folder
simply appends a path prefix to object names. Learn more 2

Name *
[ my-unique-folder-name

10. Click on the newly created or existing folder to navigate into it. You can now drag and drop entire
barcode directories from your computer into this folder (Google bucket). This directly copies the
data to your Terra workspace (Fig 7).

=" my-ont-data x 4 - l B
& > 4 (&) J > Documents > my-ont-data > Search my-ont-data ~ Q
@ New - % @ &) W N oSortr = View - - (B Details

O Name Date modified Type Size

23 Home
A Gallery

‘.: barcodel1 2025-08-18 3:31 PM File folder

‘.: barcodel2 2025-08-18 3:31 PM File folder

[@" barcodenz 2025-08-18 3:31 PM. File folder |
(B barcodens 20250818331 PM. File folder |

+ Copy

Drop files here to upload them to:
- s my-unique-folder-name
Figure 7.

11. Check that your files have been uploaded correctly (Fig 8).
12. Click on the icon to the right of the folder name to copy the file path to your clipboard (Fig 9).
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Buckets > fc N > cloads > | my-unique-folder-name g

Create folder Upload ~ Other services ~ ® Learn

Filter by name prefix only + = Filter  Filter objects and folders Show  Live objects only ~ m

O Name Size Type Created (D Storage class Last modified Public access (@ Version history (3 Encryption (3 ‘Object retention retain until time (@ Retention expiration time (3
(] W barcodz01/ - Folder - - - - - - - -

0O  w barcode02/ - Folder  — - - - - - - -

O  w barcode03/ - Folder - - - - - - -

m]

M barcode04/ Folder Fi gu re 8 .

Buckets > fc_ > uploads » my-unique-folder-name Tl—
FIgU re 9_ Upload ~ Other services ~ Copy the path to the clipboard

13. Paste this input bucket path into the required input ‘input_bucket_path\ in the
ONT_Barcode_Concatenation workflow (Fig 3a), making sure that the file path begins with “gs://”
and that the full path is in quotes (“”) (Fig 10, a).

14.The |new_tab/e_name| input can be a string of your choosing. If you are adding new reads to an
existing data table, use the same table name. Otherwise, create a new table name and enclose it

in quotes (Fig 10, b).

15. The \output_bucket_path\ is the path to where you would like the concatenated files to go. This
output bucket can be created in the same way as the input bucket above (see steps 6-8, 11). It is
recommended that a new output bucket is created each time the workflow is run if you wish to

avoid overwriting the upload_date| column in the workflow output (Fig 10, c).

Hide optional inputs Download json | Drag or click to upload json | Clear inputs SEAR INPUTS
Task name } Variable Type Input value
. . "gs/ffc-a2fle0c0-56d8-4bf1-82ec-
t_b: d tenat t_bucket_path St
ent-barcode_concatenation Input_bucket_pa rng a a6845521ac63/uploads/my-unique-folder-name/"

ont_barcode_concatenation new_table_name String b "New_ONT_samples"

H N " "gs://fc-a2f1le0c0-56d8-4bfl-82ec-
Flgu re 10- catenation output_bucket_path string C a6845521ac63/uploads/my-ONT-outputs-folder/"

16. The input is the name of the Terra billing project your workspace is in. It can be
determined by looking at the top bar in green following “Workspaces >” (Fig 11, a). This string

should be inputted in quotes.
17. The input ‘terra_workspace‘ is the name of your specific workspace. This can be found following
the Terra project name in the green bar at the top (Fig 11, b). This string should be inputted in

quotes.
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@ :);le;_-;:l;rcode_Concatenation_DHB
o c

Input value

*gefc-a2f1e0c0-5 1-82ec-26845521 fmy-unique-folder-name/*

String “New_ONT_samples’

string "gsilic-52f120c0-56d8-4bl1-B2ec-36845521ac6 3h frry-ONT

18. Once all required inputs have been filled in, press the button above the inputs section (Fig

11, c).

19. If running with default options, press “Launch” to begin the workflow.

4.2 Running optional parameters

1. By default, each concatenated file and sample name will take the name of the parent folder that

contains the unconcatenated files. (E.g. if the barcode folder was called barcode01, the

concatenated file and sample name will be named barcode01.) Thus, if you wish to change the

read file name for the concatenated file and the sample’s name in the new data table, it is

recommended to provide a file to the input ‘barcode_renaming_file‘. The file format is a tab-

delimited (.txt or .tsv) file with no header. The first column is the original folder name (e.g.
barcode01), and the second column is the desired sample and read file name (e.g. sample01) (Fig

12).

2. Upload this file to your Terra bucket using either the Data Uploader or by clicking on the file icon
on the right sidebar. Refer to Appendix 10.2 for how to upload a file to a Terra bucket.
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barcode01 sample01
barcode02 sample02
barcode(03 sample03
\ Original folder name \ Desired sample and
[Figure 12.] ferame o

3. Copy the file path into the \barcode_renaming_fi/e\ variable (Fig 13, a).

4. The input should be used if the reads files are not in the conventional format. In
the case that files are unzipped fastq files (.fastq instead of .fastq.gz) or have a different naming
scheme (.fg.gz instead of .fastq.gz), you can supply the ending of your files. Input the file ending in

guotes (Fig 13, b).

create_terra_table
create_terra_table

create_terra_table

ont_barcode_concatenation

Figure 13. |,

disk_size

docker

memory

barcode_renaming_file

file_extension

String

String

O o

"gs:/ffc-alf2e0c0-55d8-4df1-82fc-
2673552 1ac63/uploads/barcode_renaming_file/test_barcode_renami £
ng_filetxt"

"fagz" ? If file ending is .fq.gz

5. QUALITY RECORDS

=  Raw read files

=  Workflow version and input and output parameters
= Any required sample ID nomenclature for concatenation

6. TROUBLESHOOTING

= Consult with internal staff familiar with this procedure or contact support@theiagen.com for
troubleshooting inquiries
= For document edit requests, contact support@theiagen.com
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7. LIMITATIONS

= The workflow will not be able to successfully concatenate files in an incorrect file structure.
Files to be concatenated together must be provided within a discrete folder.

= |f the same output file bucket path is provided for multiple runs, and it contains existing files
from prior runs, the workflow will overwrite the date of upload in the data table for existing
files in the output bucket. It will not, however, overwrite any files as long as each file has a
unique name.

8. REFERENCES

1“ONT_Barcode_Concatenation_PHB.” Theiagen Public Health Bioinformatics, Theiagen
Genomics,

https://theiagen.github.io/public_health bioinformatics/main/workflows/data _import/ont b
arcode concatenation/#data-upload. Accessed 29 September 2025.

9. REVISION HISTORY

Revision Version Release Date
Document creation 1 10/2025

10. APPENDICES

10.1 Find and Import the ONT_Barcode_Concatenation_PHB Workflow

1. Navigate to the workflows| tab of the workspace (Fig 14, a).

2. Users who already have the ONT_Barcode_Concatenation_PHB workflow in their workspace can
Lselect the WorkfloM (Fig 14, b) and proceed to the Configure and Run the
ONT_Barcode_Concatenation_PHB Workflow section of this SOP.
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a. Toimport the workflow, click Vind a workf/ow‘ (Fig 14, c).

"— B vonkeoacre | VORI agmalmahesgn i O0000000 0000 A1
= @ WORKSPACES ool
BasHBeARD cama avses | womkrLows | suswissionstomy  sernes
WORKFLOWS EARCH WORKFLOW ottty Aphasesical ~ =
Find a Workflow assemble_refbased BaseSpace_Fetch_PHE Clair3_Variants_ONT_PHE Concatenate_Column_Content.
c He
- - o

[+] 0] - o] ®

Frayja_Dashboard_PHB Freyja_FASTQ_PHB Frayja_Rlot_FHE Freyia_Update_PHES

V230 i ‘ 30 , ‘

Sotice: Duckstors O s . ) utcs: Dacksiars B 2

genomic cluster anslysis Kiaken2 PE_PHE KSNP3_PHE obsui

Saures: Dockstore QL osckstore O Sl oockerone @ O]

ONT_Bareosse. Conestenstion & || pnoenix Rerame FASTQPHB Sripay. Stissmiine PHE

HE

WL o) L o V.ws 10 o H

D | B ORI o @ -« | Figure 14,

b. Inthe pop-up window, click in the bottom left (Fig 15).

Find a workflow

Dockstore.org ' Broad

A community repository of best practice workflows A repot
e

that offers integration with GitHub.

Figure 15.

c. Look at the left bar and scroll down until you reach the heading. Check the box

for to filter for only Theiagen workflows (Fig 16).

Organization

Search far organization @ theiagen/public_health_bacterial_genomics/MycoSNP._Tree
n

theiagen h 2 /3 4D Lastupdated Oct 26,2022 WL

[ broadinstitute 1328

The workflow imports and calls tasks far phylogenetic inference and version capture,

karyotic NGS data. & Al
P 164 Uy
Figure 16.
& nfa 4D Lastupdated Mar 21,2023~ WDL

phylogenetic tree and associated metadata for fungal whole-genome sequencing analysis. & Al

[] talkowski-lab 228
[ fabic-curial 220 ) theiagen/public_health_bioinformatics/TheiaProk_llumina_PE_MMPDS_PHB
[] shengan . Bioinformatics workflows for genomic characterization, submission preparation, and genomic
29 epidemiology of pathagens of public health concern
[ nf-core 135
A n/a {DLastupdated Sep 3, 2024 WDL
¥A458 more
Labels v
€ theiagen/public_health_bioinformatics/TheiaEuk_PE
Verified ~ Performs de-nova genome assembly, taxonomic identification, and quality control of paired-end

generating
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d. Scroll back to the top of the page and in the bar on the left, type
|ONT_barcode_concatenation\ (Fig 17). Click on the workflow.

&l pockstore  Q search

2. Organizations  @mAbout  [jDocs M Forum

Q, Explore Workflows

-2 Warkflows = Tools B Notebooks

Search for category

Figure 17. 6

public health concern.

Path: aithub _health_| IT_Barcode.

Expand All Collapse Al — — _—
PR RNl Search: contains one of "ONT_barcode_concatenation” AND the Organizati A Metiios Launch wit
) Reset
DNAnexus
Search .
i A Workflow can use multiple containers and executes multiple actions or steps, oulined by ane or more
Enter seareh term PO o ...
ONT_barcode_coneatenation X Sortby
Rel - o
Open Advanced Search Flevance sents P18 [y .
Cat ~ R AnVIL
ategory € theiagen/public_health_bioinformatics/ONT_Barcode Concatenation PHE

Bicinformatics workflaws for genomic characterization, submission preparation, and genomic ep

on_PHE

nippy_Variants_PHB:v1.0. e

Figure 18.

NHLBI BioData Catalyst®

e. Click on the (Fig 18) to import the workflow into a Terra workspace.
f. L‘ielect the workspace\ in the destination workspace dropdown field and click (Fig 19).

Importing from Dockstore

nation_PHB

V. main

Lhis Workflow will not change. We advise you Lo review the WDL before future runs.

github.com/theiagen/public_health_bioinformatics/ONT_Barcode_Concate

Please note: Dockstore cannot guarantee that the WDL and Docker image referenced by

Workflow Name

ONT_Barcode_Concatenation_PHB

Destination Workspace

version 1.0

impart “../../../tasks/utilities/file_handling/task_cat_ont_bar

. - ftasks/utilities/data_import/task_create_terra_
Figure 19.
barcode_concatenation {

.- Select a workspace v

Or create a new workspace

10.2 Uploading a file to a Terra bucket

One can add a file to the Uploads folder in Terra the same way a new folder was created above to
upload reads to the input bucket (steps 6-9 of section 4.1). However, one can alternatively navigate to

the Uploads folder and upload a file as follows:

1. From any tab in Terra, click on the Folder icon on the right hand side of the page (Fig 20).

Dashboard

DASHBOARD ANALYSES WORKFLOWS SUBMISSION HISTORY

DATA

ABOUT THE WORKSPACE #'

No description added

Figure 20.

SETTINGS

0

ey
\J

WORKSPACE INFORMATION

Last Updated
Creatlon Date
Access Level

Permalink to this workspace

CLOUD INFORMATION v
Cloud Name O Google Cloud
Location us us-centrall (lowa)
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2. Click on the Uploads folder within the Workspace files (Fig 21).

3. If you wish to create a new folder, click on [New FoIdeA. When you are ready to upload your
barcode renaming file, click on the Upload button. This will open a file explorer on your
computer to find the file locally and upload it to your Terra folder (Fig 22).

ANALYSES WORKFLOWS SUBMISSION HISTORY SETTINGS
Theiagen_Sridb@f_S uploads

7 O New folder [ Analyze in Seqr £ Refresh
[] Name

Size Last modif Flgu re 22-

4. Click on the clipboard icon directly to the right of the newly uploaded file to copy the path for

the ONT_barcode_concatenation workflow (Fig 23). Refer to step 3 and Figure 13 in section
4.2 for further detail.

[J test_barcode_renaming_file.txt ] e 53 B Today O

10 directories and 167 Copy file URL to clipboard Figure 23.
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