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1. PURPOSE/SCOPE

To standardize the process of uploading next generation sequencing (NGS) data from BaseSpace
into Terra. See appendix 10.2 for details on initial setup to link BaseSpace and Terra accounts.
Acceptable data types include lllumina raw sequencing file formats.

2. REQUIRED RESOURCES

=  Computer
= |nternet connection: at least 10 and 5Mbps for download and upload speeds, respectively
= Internet browser
o Google Chrome, Firefox, or Edge
= Google account
= Terra account, linked to Google account
= BaseSpace account, linked to Terra account; see Appendix 10.2 for details on linking accounts

3. RELATED DOCUMENTS

Document Number Document Name
None None

4, PROCEDURE

Initial Setup Required! Labs using BaseSpace Fetch for the first time must begin by
importing the BaseSpace_Fetch_PHB wofkflow and using command line to provide
BaseSpace credentials to Terra to pull read files. Start with appendices 10.1 and 10.2.

4.1 DOWNLOAD

BASESPACE SAMPLE SHEET illumina SEQUENCE HUB Kelsey Kropp 2, 5
AND IMPORT To TERRA Q HOME RUNS BIOSAMPLES PROJECTS ANALYSES APPS DEMO DATA Q @ i
1. |Login to the BaseSpacel Runs
account where samples ‘ . .
There are no urgent actions. Well done. Return in a few hours to check incoming runs.
were run at
https://basespace.illumina.com/ 1) (%) (= [0 1-20f2 show 25

2. Inthe runs tab, iselect the| — _
to be analyzed (Fig 1) C:] ma o

Complete SEQOO1 87.21% 53.46% Flgure 1
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Within the files tab, scroll to the bottom and |download the sample sheed (Fig 2 and 3)

\Open the sample sheed in

excel SEQ002
5' CIICk the plus SymbOI at the SUMMARY BIOSAMPLES SAMPLES CHARTS METRICS INDEXING QC SAMPLE SHEET FILES
bottom of the window to I .
(0) (®) (=) (&)
|open a new sheeﬂ or opena NN N/
new workbook (Fig 4)
6. ‘Copy the Iist Of Sample‘ NAME TY. SIZE PATH CREATED
names| including the header 5 config F.
" ” H H
Sample—Name beglnnlng E RunParameters xml xml 2.89 KB RunParameters
with cell A19; paste twice .
into the new sheet Starting E sampleSheet.csv 3 978 B SampleSheet.csv Flgure 2
in cells A1 and B1 (Fig 5)
B C D E G H
SampleSheet.csv X U
2 2002
3 SEQO002
[Header] a 4 10/20/2020
Local Run Manager Analysis Id,2802 5 |GenerateFASTQ - 2.0.0
Experiment Name,SEQ@82 6 |GenerateFASTQ
Date,2028-18-20 7 |Nextera DNA CD Indexes - 24 Indexes Tubed
[j]zi:ii;ieg:;i::E:iEETé 2.0.0 8 \nupsligalinn samples
;ibr‘arl‘y I%V‘ep Kit,Mextera DNA CD Indexes - 24 Indexes Tubed 19'] Amﬂhcor‘
ooty ampticon n
12
[Reads] . 13
14
L :II; CTGTCTCTTATACACATCT
Figure 3. it
19 Sample_Name [Description index 17 _Index_ID index2 I15_Index_ID Sample_Project
20 2010034999 TAGGCATG H706 CTCCTTAC H505 SEQ002_QC_Salmonella
21 2010035000 CTCTCTAC H707 CTCCTTAC H505 SEQO02_QC_Salmaonella
7. |Copy/paste the “Sample_Project’] 2| 2010095002 acacoca Wit e vsos  |scacor-ac samoncle
. j . 24 NTC-201010 GCTCATGA H714 CTCCTTAC H505 SFQ002_QC Salmonella
column starting in cell C1 (Fig 5) =
. 27
8. |Rename the column headers| (Fig 6): 2 I E— O Figure 4,
a. Column A: ‘entity:Pu/seNet_id,
where |PulselNet|is the name of
the data tabe in Terra
A B C
b. Column B: |basespace_sample_name\ " Sample_ID sample. ID Project_Name
. . . 2 2010034999 2010034999 SEQO02_QC_Salmonella
C. COIUmn C ‘basespace_CO”eCtlon_ld‘ 3 2010035000 2010035000 SEQQ02_QC_Salmonella
4 2010035001 2010035001 SEQO02_QC_Salmonella
5 2010035002 2010035002 SEQOO0 .
6 NTC-201010 NTC-201010 seqoo] Figure S.
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A B C [maman NS
1 entity:PulseNet_id basespace_sample_name basespace_collection_id DRSS BT
2 2010034999 2010034999 SEQ002_QC_Salmonella
3 2010035000 2010035000 SEQ002_QC_Salmonella i
4 2010035001 2010035001 SEQD02_QC_Salmonella [ © IMPORT DATA
5 2010035002 2010035002 seqooz .
6 NTC-201010 NTC-201010 seqooz| F19ure 6. UplozaTsv Y
Open data uploader
9. |Delete other tabs|in the workbook and |save the file| in .txt or

.tsv format to a shared lab location

10. In the Terra workspace where data will be uploaded, click |import data\ and |up/oad tsv{ (Fig 7)
11. In the “Import Table Data” pop-up window, [drag and drop| or click to select the file from the

shared lab location; click Lstart importjob\ (Fig 8)

a. If cell A1 nomenclature is not formatted beginning and ending with and @
respectively, an invalid format message will appear (Fig 9)

12. A new data table should now be listed in the tables sidebar or, if adding to an existing table, data
should be populated in the relevant table

Import Table Data

Choose the data import option below. Click here for more info on the
table.

Data will be saved in location: usUS (Terra-managed)

FILE IMPORT TEXT IMPORT
I

Select the JSY, file containing your data:

Drag or Click to select a tsv file
Selected File: illumina_pe_specimen.tsv
TSV file templates

& Download sample_template.tsv

& Terra Support: Importing Data - Using a Temg

Figure 8.

Clear

Upload selected data

START IMPORT JOB

SNS—

4.2 RUNNING THE BASESPACE WORKFLOW

Figure 9.

Drag or Click to select a .tsv file

Selected File: PulseNet.csv

Invalid format: Data does not start with entity or membership definition.

1. Inthe Terra workspace where the BaseSpace sample SASHEOARD oTA |:> woRkFLows 308 HisToRY

sheet was imported,

open the BaseSpace_Fetch_l#

workflow within the workflows tab (Fig 10)

a. Forinstructions on importing the
BaseSpace_Fetch workflow, see appendix 10.1

WORKFLOWS

Find a Workflow

Figure 10.

BaseSpace_Fetch_PHB

V. main @
Source: Dockstore
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Choose the latest version of 2| in the workflow version dropdown or the version used for internal
validation (Fig 11, a)

Click the second bullet to |run workflow(s) with inputs defined by data table| (Fig 11, b)

Select the sample table to use under [select root entity typel, e.g. [Pulselet (Fig 11, c)

Click [select datd (Fig 11, d)

€ Backto list Figure 11
BaseSpace_Fetch_PHB

Version: | v200 . {mmmmm 4

Source: github.com/mackellardrew/phb_dcm/BaseSpace_Fetch_PHB:main

Synopsis:
No documentation provided

O Run workflow with inputs defined by file paths

® Run workflow(s) with inputs defined by data table = b

pl Step 2
C = PulseNet v SELECT DATA = d
[J Use call caching [i] [ Delete intermediate outputs (i ] [ Use reference disks (i ] [ Retry with more memory (i ] O Ignore empty outputs o

In the pop-up window, |choose the samples‘ for which reads should be imported, /modify the
lsample set name‘ if desired, and click @I (Fig 12)
a. Optional: to select all samples for sample sets greater than 100, click the down arrow and

select all to include all samples in the table
b. Optional: a name will be assigned to this set of samples chosen; for traceability it is useful to
modify the job name to include the user’s initials, e.g. BS FetchPHB_YYYYMMDD(initials]

Select Data F. 12
pecific PulseNets 1o process
Select PulseNets to process ¥ SETTINGS 5 rows selected = ADVANCED SEARCH B
ame
NTC

Selected PulseNets will be saved as a new PulseNet_set named

BS_FetchPHB_20230914kk

CANCEL m
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7. Set the first five input settings as follows (Fig 13):

Q

. workspace.access_token|

. \workspace.api_serveﬂ

. ‘this.basespace_col/ection_id|

b
c
d. ‘this.basespace_samp/e_name‘
e. |this.PulseNet_id

SCRIPT INPUTS QUTPUTS
—

Hide optional inputs

Task name | Variable

basespace_fetch access_token
basespace_fetch api_server
basespace_fetch basespace_collection_id
basespace_fetch basespace_sample_name
basespace_fetch sample_name

Flgure 13 basespace_sample_id

Download json | Drag or click to upload json | Clear inputs SEARCH INPUTS ‘
Type Attribute
guesm—
String ‘ workspace.access_token ‘
String ‘ workspace.api_server ‘
String — ‘ this.basespace_collection_id ‘
String ‘ this.basespace_sample_name ‘
String ‘ this.PulseNet_id ‘
—
String ‘ Optional ‘

8. In the outputs tab, click |use defaults| and |save‘ the workflow (Fig 14)

9. Then click , enter any comments if desired, and click

SCRIPT INPUTS QUTPUTS

Output files will be saved to

3 Files / submission unique 1D / basespace_fetch / wor'Ww 1D

References to outputs will be written to

[E Tables/PulseNet

Fill in the attributes below to add or update columns in yo ta table ﬂ SAVE
e
Download json | Drag or click to upload json | Clear outputs ‘ SEARCH OUTPUTS |
Task name | Variable Type Attributel Use defaults
. x
basespace_fetch basespace_fetch_analysis_date String ‘ this.basespace_fetch_analysis_date “
basespace_fetch basespace_fetch_version string ‘ this.basespace_fetch_version :‘
basespace_fetch readl File ‘ thisreadl :‘
. ) a
Flgure 14. read2 File ‘ thisread2 ‘
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5. QUALITY RECORDS

Raw read files

Metadata results table

Workspace elements and files
6. TROUBLESHOOTING

If the first cell in the metadata table does not start with and end with @, an error
message will prevent file import; adjust the metadata text in cell A1 and re-upload
Metadata column headers and workflow input text indicated in gray in this SOP are
customizable; black text is required

Terra data table column headers become available as workflow inputs when running
workflows; search for them in workflow input dropdowns using the prefix this. To fileter
Filter for workspace data and files in workflow input dropdowns using the prefix workspace.
If any workflow, input, or output settings are entered incorrectly, the analysis will not run as
expected; verify all settings are correct and re-launch analysis

If analysis fails, navigate to the job history in the workspace and click on the job submission
for details; for help resolving run failures, email support@theiagen.com

LIMITATIONS

None

REFERENCES

Theiagen’s BaseSpace Fetch Setup (initial setup)
Theiagen’s BaseSpace Fetch (workflow resource page)

REVISION HISTORY

Revision

Version

Release Date

Document Creation

1

9/2023

Aligning with PHB v2.0.0 release; slight format and figure changes

2

4/2024
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10.

APPENDICES

10.1

IMPORTING THE BASESPACE_FETCH_PHB WORKFLOW FROM DOCKSTORE

1. Inthe |Terra workspace‘ of interest, open the tab and click Vind a Workf/owf (Fig 15)

2. Inthe pop-up window, click |dockstore| (Fig 16)

3. To find the BaseSpace_Fetch_PHB workflow, type ‘basespace_fetch_phb‘ in the search bar (Fig 17)
Looking at the workflow suffix, click on the |Base$pace_Fetch_PHB| workflow (Fig 17)
1. Note: BaseSpace_Fetch is an older workflow iteration and not recommended

. WORKSPACES

Workspaces » theiagen-training-worksp3

Workflows

DASHBOARD DATA ANALYSES WORKFLOWS IOB HISTORY
WORKFLOWS
Find a Workflow Augur_PHB

[+]

Freyja_Dashboard_PHB

Figure 15.

®

Suggested Workflows

mutect2-gatkd

Figure 16.

s GATK4 Mutect 2 on a single tumor

Ll Dockstore Qsearch .:,organizations @ About
Q, Explore Workflows
Workflows Tools B Notebaoks
Expand All Collapse Al © Reset 3
(L1 PR J LTl Search: contains one of "basespace_fetch_phb”
Search -
basespace_fetch_phb
Notice: Your search has retumed greater than 200 results, however only 200 resulis are shown. We recammend that you narrow your search to find
Open Advanced Search
—— more relevant results.
Category -
Search for category
A Workflow can use multiple containers and executes multiple actions or steps, outlined by
] covip-19 2 & Popular Keywords ~ +
one or more descriptors
[J chipseq 1
[ structuralBiology 1
Name and Description Verified  Author Format Links Stars
Language -~
0 woL T theiagen/public_health._bioinformatics/BaseSpace. Fetch..
PHB
[ Nextflow 46 n/a WoL 0
O owt n _ a8 e Lo e
[ Gal 1 preparation, and genomic epidemiology of pathogens of public heal.
Flgu re 17 Description:  # Public Health Bioinformatics (PHB) Bloinformatics workflows for characterization, epidemiclogy and...characterization influenced by Robert Petits
. v
[bactopia)(hitps:figithub.com/bactopla/bactopia) * The PHB...issue](hitps.//github.com/theiagen/public_healih_vioinformatics/issues/new). #4#

Page 7 of 11



Linking BaseSpace and Importing

\ BaseSpace Reads to Terra Workspace
Document TG-TER-04, Version 2

Date: Workflow Versions:
“ 4/1/2024 PHB v2

ii.  Click |Terra|to launch the workflow in Terra (Fig 18)
iii.  Choose the |destination workspace| in the dropdown and click import or create a new

workspace (Fig 19)

github.com/theiagen/public_health_bioinformatics/BaseSpace_Fetch_PHB:main w0

Last update to this workflow version: 1 day ago

Last update to source repository: 1 day ago

Info Launch Versions Files Tools DAG Metrics Launch with
Workflow Information
Q) Terma
Source Code:
Lwazi
TRS: #workflow/github.com/theiagen/public_health_bi i Feich PHE [§

T ANVIL

Tople: Bioinformatics werkflows for genomic characterization, submissien preparation, and genomic epidemiology of
f ealth concem. i
Figure 18. / NHLBI BioData Catalysts
n/a

. IMPORT WORKFLOW

Importing from Dockstore Workflow Name
a\’éhub.com/theiagen/public_heaIth_bioinformatics/The\’aCoV_ClearLabs_D ‘ BaseSpace Fetch PHE |
V100

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

this Workflow will not change. We advise you to review the WDL before future runs.

OV _Training_Demos v |

(e

Figure 19.

1 | version 1.0
: N " . . . Or create a new workspace
imnort "../../tasks/assembly/task_artic_consensus.wdl"” as artic_consensus

t "../../tasks/quality control/task_assembly metrics.wdl" as assembly metr
t "../../tasks/quality_control/task_ncbi_scrub.wdl" as ncbi_scrub
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10.2 OPEN COMMAND LINE TERMINAL TO PROVIDE BASESPACE CREDENTIALS TO TERRA

*This setup is up only required once per BaseSpace account. Additionally, the access token and api
server keys may be copied into multiple workspaces without having to re-run command line

Cloud Environment Details

 Jupyter

o BETA Workspaces > theiagen-training-workspace! COVID-19 a
—_ WORKSPACES Data Data & Tools =

DASHBOARD DATA ANALYSES WORKFLOWS JOB HISTORY
= Selec i Create o Trormen
TABLES e Environment Configuration [ “ Xy
Figure20. | [EY
1. Inthe workspace to be used to import BaseSpace Jupyter Cloud Environment

A cloud environment consists of application configuration, cloud compute and persistent
disk(s).

reads, open a cloud environment in Terra by clicking

RuNRIng cloud comput cost Paused cloud computs cost Persistent disk cost

on the ‘enivironment configuration| (Fig 20) $0.1L perrr $0.01 perr $10.00 per montn

Click on the Llupyter settings| button (Fig 21)

Application configuration @

Set environment configurations| as follows (Fig 22): . | hd
a. Application configuration: |Default: (GATK 4.3.3.0, Whp:dh mpp e
lPython 3.10.11, R 4.3.1) :
i.  The version numbers may vary slightly as Cloud computs profile
updates are incorporated into the default e [ m".

[[JEnable GPUs[sera | Learn more about GPU cost and restrictions.

application configuration compute type
b. Cloud compute profile: CPUs @ Memory -

Enable autopause Learn more about autopause. '

c. Persistent disk: Disk Type —

[Standard, Disk Size (GB) [250 —— cnnionizz @
d. Click D
®

4. \Click on the open terminal button|

Persistent disks store analysis data. Learn more about persistent disks and where

us-centrall (lowa) [default) b

Rate:

located in the right sidebar (Fig 23) sz e 0 -

5. A message will appear that says o )
“Creating cloud environment. You - Figure 22. |=>
can navigate away and return in 3- Te

5 minutes.” =>
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6. Test to see if the terminal is working by typing |ls| and

jupyter@2a9974687b45:~$ 1s

a. ‘Verlfy the Output{ |Ooks ||ke the fo”ow|ng: gitignore global Jjupyter.log lost+found packages

b. If everything looks okay, proceed with the command line; if not, try closing and re-opening the
terminal and re-testing the sl command

7. Enter the following to create a bin: ‘mkdir ~/bin‘ and |hit enteﬂ

a. Ctrl +cand Ctrl + v do not work in this terminal, but right clicking to copy/paste should work
8. Type the command |/s|and to verify a new bin has been created; you should see “bin” in

jupyter@2a9974687b45:~$ 1s
addltlon to thefol/ow,ng: bin gitignore global Jjupyter.log lost+found packages

9. Enter the command: ‘Wget "https://launch.basespace.illumina.com/CLIl/latest/amd64-linux/bs" -O|
‘SHOME/bin/bsl

a. You should get the following returned:

——2023-09-14 22:42:27— https://launch.basespace.illumina.com/CLI/latest/amdé4—-1inux/bs

Resolving launch.basespace.illumina.com (launch.basespace.illumina.com)... 18.160.200.113, 18.160.200.107,
18.160.200.47, ...

Connecting to launch.basespace.illumina.com (launch.basespace.illumina.com) |18.160.200.113|:443... connect

ed.

HTTP request sent, awaiting response... 200 OK

Length: 12566528 (12M) [binary/octet—stream]

Saving to: ‘/home/jupyter/bin/bs’

/home/jupyter/bin/bs 100% [= == 11.98M --.-KB/s in 0.1s

2023-09-14 22:42:28 (112 MB/s) — ‘/home/jupyter/bin/bs’ saved [12566528/12566528]

a. Nothing will be returned for this command Figure 24.

11. Enter the command: lsource ~/.profile|

a. The following will be returned:

bash: /home/jupyter/.profile: No such file or directory

12. Enter the command: [~/bin/bs auth

a. The following will be output:

Please go to this URL to authenticate: https://basespace.illumina.com/oauth/device?code=Uj3D3

b. ‘Click the link and Iogin‘ to the BaseSpace account to link to Terra

i.  If the BaseSpace account is already logged in, the login

process may bes kippe d OAuth Authorization Figure 25.
C. lAccept the permission requesﬂ from Terra in BaseSpace (Fig 24) fhenkeoumay close s prowserindon
13. An authorization message will be received from BaseSpace (Fig 25)
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14. [Return to the terminall window; a welcome message should be returned for the authorized user
similar to the following:
15. \Verify the basespace access\ has been added by entering the command

a. The following should be returned — notably, the .basespace bin
. bin .entrypoint.out .ipython .local .welder.log

.cache .gitconfig . jupyter lost+found .wget-hsts

.basespace .config gitignore global jupyter.log packages

16. Enter the following command: |cat ~/.basespace/default.cfgl
apiServer https://api.basespace.illumina.com

a. The following should be returned: EEESEIES

17. ’Copy the apiServer keﬁ https://api.basespace.illumina.com; copy by highlighting, right click, copy

18. ’Open a new Terra WindoM for the

releva nt Workspace DASHBOARD DATA ANALYSES WORKFLOWS JOB HISTORY Figure 26.
19. Scroll to the bottom of the left 8 ooz @ © Donrlosd SV | Drag o it upload TSV
sidebar and |click on workspace data\ 8 e ao O | v

B sd_theiaprok_set (2) (O

(Fig 26)

20. Add a workspace data key by o o

\the blue plus symbol| (Fig 26); specify

OTHER DATA

the following (Fig 27): & werkspace Dan

a. Key:lopi serve s

b. Value:

aplserver ke Obtalned access_token [ c9de12d8967367876dei 852 0cadlE Obtained on 9/14 to state co

above in step 17 ) [sm added 5/15/23 @®
c. Description: optional

21. Click the blue checkmark|to

Figure 27.

save (Fig 27)
22. In the terminal window ‘copy the accessToken| value; don’t include spaces

23. Return to the Terra workspace, re-open the workspace data tab, and |add a new workspace data\

by clicking the blue plus symbol (Fig 26); specify the following (Fig 27), then [click the blue

\checkmark to save\ (Fig 27):

a. Key:

b. Value: V)aste the accessToken\ value copied from the terminal window obtained in step 21

c. Description: optional
24. Continue with section 4.1 to download and import the BaseSpace sample sheet and section 4.2 to
run the BaseSpace_Fetch_PHB workflow to import sample reads
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