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1. PURPOSE/SCOPE

To standardize the procedure of downsampling read files using Theiagen’s Rasusa
workflow in Terra. Acceptable data types include both short and long read input
files.

NOTE: This workflow serves as the initial step required for Limit of Detection (LOD)
validation method.

2. REQUIRED RESOURCES

- Computer.

- Internet connection: at least 10 and
5Mbps for download and upload speeds,

respectively - Raw read files
- Terra metadata (tsv) file

REQUIRED WORKFLOW INPUT FILES

- Internet browser.

o Google Chrome, Firefox, or Edge.
- Google Account.
- Terra account, linked to Google account.
- Raw read files uploaded to Terra workspace.

3. RELATED DOCUMENTS

Document Number Document Name
Uploading Local or SRA NGS Data &
TG-TER-
G 03 Creating a Results Metadata Table in Terra

4. PROCEDURE

4.1 CREATE A NEW TERRA DATA TABLE
1. For first time using Theiagen’s Rasusa PHB Workflow in Terra, see Appendix 10.1
IMPORTING THE RASUSA WORKFLOW FROM DOCKSTORE

2. In the Terra workspace of interest, |open the data table |to view samples that will

be downsampled.

3. Click the next to each sample that will be downsampled.
a. Click the down arrow in the top left of the sample table and select “all” to

process all samples.
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4. Click (Figure 1) and , select only |read1| and |read2| for paired read
data, click [doné](Figure 2).

a. Forsingle end read data, select only the column.

DASHBOARD DATA ANALYSES WORKFLOWS ‘DB HISTORY O
PulseNet (5) 6] # EDIT X OPEN WITH.. [ EXPORT| &8 SETTINGS ‘ 2 rows selected ADVANCED SEARCH
Theiavalidate (8 ; . o~
18 @ a_id 1®% readl readz2
i i ; Pa
Thelavalidate set (1) © - 23FD-00011_orig_shovill @ sB222640375_Rlfastqqz @ sB222640375_R2fasta.gz
All(S)
a (5) ® 23FD-00011_orig_spades o SB222640375_R1.fastq.gz 0 SB222640375_R2.fastq.gz
Non
a20x (4) (O] 2023FD-00019_orig_shovill & sB222760381 R1fastqoz @ sB222760381_R2fastq.gz
a20x_set (3) ® 2023FD-00019_orig_spades @ s8222760381_R1 fastq.gz @ sB222760381_R2fastq.az
a3ox (4) ® 2023FD-00043 @ 58223240112 Rifastqqz @ sB223240112 R2fasta.gz
Figure 1

Select columns

Show: all Sort: alphabetical

[ r2_mean_readlength_raw )
- SAVE THIS COLUMN SELECTION

[ raw_read_screen

readl_clean

«—

read2_clean

readl

read2

resfinder_« version
resfinder_docker

resfinder_pheno_table [

resfinder_phenc_table_:

resfinder_pointfinde

no_table

resfinder_pointfinder_results

CANCEL m

Figure 2
5. Click |export|, |download as tsv| (Figure 1), and the file in excel (Figure 3).
6. Add a data table name suffix in cell A1 by indicating the final coverage, read

fraction basepairs, etc that reads will be downsampled e.g. is changed
to |entidy:a30x_id| to indicate subsampled reads (read#_subsampled) in table a30x

will be approximatelt 30X coverage.(Figure 3 and Figure 4)

a. with a new file name, e.g. a30x.
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b. Return to the Terra window and click |import data|, |upload tsv| (Figure 5).

c. Inthe pop-up window, |click to select| or |drag and drop| the relevant file,

click |start importjob| (Figure 6)

7. Return to the excel file |and repeat step 6 for every target downsample Ievel| to
create separate Terra data tables (e.g. 20X, 30X, 40X, 50X, ect).

A
1 entity:a_id

2 2023FD-00011 orig_spades gs://fc-21(gs://fc-21(
3 2023FD-00019_orig_spades gs://fc-21(gs://fc-21(

B
readl

C
read2

Figure 3

DASHBOARD

WORKSPACES
DATA AN
s E

| © IMPORT DATA

Open data uploader

| Add reference data

A

B C

entity:a30x_id

|read1 read2

2 |2023FD-00011_orig_spades gs://fc-21(gs://fc-21(
3 |2023FD-00019 orig_spades gs://fc-21(gs://fc-21(

Figure 4

Figure 5

Import Table Data

Choos: data import option below. C
table.
Data ? saved in location: usUS (Terr

a-managed)

lick here for more info on the

FILE IMPORT TEXT IMPORT
I

Select the ISV file containing your data:

Drag or Click to select a .tsv file

Selected File: a30x.tsv

Clear

TSV file templates

& Download sample_template.tsv

& Terra Support: Importing Data - Using a Template

CANCEL START IMPORT JOB

Figure 6
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4.2 RUNNING THE RASUSA WOKFLOW
1. Inthe Terra workspace containing downsampled reads, navigate to the

tab and open [Rasusa_PHB| (Figure 7).

Uncheck |Use call caching| (Figure 8).

Choose the latest workflow available (Figure 8a).
Select the second bullet to |Run workflow(s) with inputs defined by data table|

(Figure 8b)

5. Select the relevant data table name under the entity type dropdown
(Figure 8c)

6. Click (Figure 8d)

BETA Workspaces > theiagen-training-workspsz

WORKSPACES Workflows

DASHBOARD DATA ANALYSES WORKFLOWS JOB HISTOR

WORKFLOWS | rl x | sor

Find a Workflow RASUSA_PHB
V.v1.0.1
o Source: Dockstore @
Figure 7

RASUSA_PHB

Version: | v1.1.0 v‘ - a

Source: github.com/theiagen/public_health_bicinformatics/rAsUSA_PHB:v1.1.0

Synopsis:
No documentation provided
O Run workflow with inputs defined by file paths

@ Run workflow(s) with inputs defined by data table - b
<
C == A - KW

Use call caching [J Delete intermediate outputs G [ Use reference disks 0 [ Retry with more memory 9 [ Ignore empty outputs ﬂ

Figure 8
7. Inthe pop-up window |select the checkboxl for each sample to be included in the

analysis (Figure 9a).

Page 4 of 12



“ Running Theiagen’s Rasusa Workflow in Terra
to Randomly Downsample Reads
Document TG-RASUSA-01, Version 2

Date: 04/20/2024 ‘ Workflow Versions: PHB v1.3.0 and PHB v2

a. Click the checkbox dropdown and select to select all samples in the data
table. Important: if the checkbox at the top is checked, only the first 100
samples in the data table will be selected.

b. Optional: rename the sample set name to include data and analyst initials,
as desired (Figure 9b).

c. Click .

Select Data
sttt s 9 o
W wad 1
O O
-] & ¢
B > O
Lo O
[ 1 |
b= =
Figure 9

8. In the inputs tab, specify the following variables (Figure 10):
a. : specify the column containing read1 files in the data table (e.g.
b. : specify the column containing read2 files in the data table for paired
end data (e.g. .
c. : select the column containing samples ID (e.g. .

d. only ONE of the following:

i : enter the desired, final coverage (e.g. ),
a. If coverage is selected, then is required. Enter the

approximate genome size in quotations (e.g “5m”). Acceptable
metric suffixes include b, k, m, g and t to indicate base, kilobase,
megabase, gigabase and terabase respectively.

ii. : enter the final fraction of reads to keep (e.g. ),
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: enter the final number of read pairs (if paired) to keep (e.g.

[57)

. . . . “« ”
iv. |Bases|: enter the desired number of final bases (e.g. “5m”).
SCRIPT INPUTS OUTPUTS canceL BN
Hide optional inputs Do Jjson | Drag or click to uplead json | Clear inputs SEARCH INPUTS

Task name | Variable Type Attribute

rasusa_workflow coverage 4— Float ‘ 20.0 : {-

rasusa_workflow genome_size String ‘ “Sm” :‘

rasusa_workflow readl Req u i red ‘ this.readl EZ‘

rasusa_workflow samplename i n p UtS . ‘ this.a30x_id :

rasusa_task bases 4— String ‘ Optiona :
a

rasusa_task cpu Int ‘ =

rasusa_task disk_size Int ‘ Optiona 5

rasusa_task docker String ‘ Optiona 2

rasusa_task frac 4+— Float ‘ Optiona :

rasusa_task num +— Int ‘ :
-

rasusa_task seed . ‘ "

Required
rasusa_workflow read2 \“ thisread2 EZ‘
for PE data.
version_capture timezone ‘ Optiona :

Figure 10

9. Specify outputs by clicking on the tab and (Figure 11)

10. Click

11. Launch the workflow by clicking enter desired comments and click

launchl|.
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SCRIPT INPUTS QUTPUTS

——
Output files will be saved to

3 Files / submission unique ID [ rasusa_workflow [ work} ique D
References to outputs will be written to

Tables /a30x

Fill in the attributes below to add or update columns in ye ta table

CANCEL

Task name |

Variable Type
rasusa_workflow rasusa_version String
rasusa_workflow rasusa_wf_analysis_date string
rasusa_workflow rasusa_wf_version String
rasusa_workflow read1_subsampled File
rasusa_workflow read2_subsampled File

Download json | Drag or click to upload json | Clear outputs

Attributdf | Use defaults

SEARCH QUTPUTS ‘

EARCH

‘ this.rasusa_version

‘ thisrasusa_wf_analysis_date

‘ this.rasusa_wf_version

‘ thisreadl_subsampled

‘ thisread2_subsampled

Figure 11

4.3 RASUSA DOWNSAMPLING VERIFICATION

1. Inthe |datad

tab, navigate to the Terra data table containing downsampled reads.

2. Click (Figure 12) and select to deselect all output columns (Figure 2).

DASHBOARD DATA ANALYSES WORKFLOWS JOB HISTORY
a (5 (O
,‘ EDIT ¥ OPEN WITH.. [+ EXPORT @ ‘ 0 rows selected = ADVANCED SEARCH ‘ Search n
a20x (4) ®
O+  asoxid J@F read1 (%  read1_subsampled ®F read2 ()} read2_subsampled
a20x_set (3) ®
2023FD-0001. o SB222640375_R1 fastq.qg; 2023FD-00011_30x_shovill_subsa.. 2 fastq.gz 2023FD-00011_30x_shovill,
a30x (4)
(] 2023FD-0001.. © sB222640375_R1fastqq 2023FD-00011_30x_spades_subsa.. Q@ sB222640375_R2fastqqg 2023FD-00011_30x_spade:
a30ox_set (3) ®
(m} 2023FD-0001. 0 SB222760381_R1.fastq.qg; 2023FD-00019_30x_shovill_subsa... 0 S$B22276! 1_R2 fastq.g; 2023FD-00019_30x_shovill,
a40x (4) ®
(] 2023FD-0001. 0 58222760381 _R1.fastq.q; 2023FD-00019_30x_spades_subsa... o SB22276! 1_R?2 fastq.g; 2023FD-00019_30x_spade:
a40x_set (3) ®
L

Figure 12

3. To simplify the table. Select the following outputs:

a. [read]
b. [read]

. |read1_subsampled|

(@]

o

. |read2_subsampled|
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4. Verify downsampling was successful:
a. Click on the and |read1_subsampledfiles| for the first sample (Figure
13), compare file sizes.
i. The sampled file should be less than that of the original read file.
5. Remember to use the downsampled reads for downstream analyses (e.g.
|this.read1_subsampled|).

File Details ® | | File Details ®
Filename Filename
SB222640375_R1fastq.qz ;923 FD-00011_30x_shovill_subsampled_R1.fastg
Ffle can'tbe previewed. File can't be previewed.
FiEERe File size
View & Google Cloud Storage Browser View t e Google Cloud Storage Browser
DOWNLOAD FOR $0.01* DOWNLOAD FOR < $0.01*
Terminal download command Terminal download command
gsutil cp 'gs://fc-210a7477-2256-4cdc-a3ed-fb1f7 (o gsutil cp 'gs://fc-77445520-292b-490F-9766-7b83b
4 G L4 4 I (2
> More Information > More Information
* Estimated. Download cost may be higher in China or Australia * Estimated. Download cost may be higher in China or Australia
Figure 13

5. QUALITY RECORDS

- Raw read files.
- Subsampled read files.
- Workflow version and input parameters (e.g. Figure 8 and Figure 10).

6. TROUBLESHOOTING

- Consult with internal staff familiar with this procedure or contact
support@theiagen.com for troubleshooting inquires.
- For documentation edut requests, contact support@theaigen.com
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7. LIMITATIONS

1. Raw read files must be in fasta or fastq file formats.

2. Actual end coverage of subsampled reads may be higher or lower than requested,
always check the actual coverage values of subsampled reads. Due to randomness
of subsampling, try re-running the workflow again from the original reads for a

slightly different coverage result.

3. Attempting to downsample by coverage across species or from a dataset variable

in assembly lengths will result in

4. Output read file format will match that of the input format, file formats cannot be

converted between fasta or fastq.

8. REFERENCES

1. Hall, M. B., (2022). Rasusa: Randomly subsample sequencing reads to a specified

coverage. Journal of Open Source Software, 7(69), 3941,

https://doi.org/10.21105/joss.03941

9. REVISION HISTORY

Revision Version Date
Document Creation 1 12/2023
Formatting (reference and cross-reference check), updated 2 4/2024
limitations section, added appendix 10.1
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10. APPENDICES

10.1 IMPORTING THE RASUSA WORKFLOW FROM DOCKSTORE

1. Inthe Terra workspace of interest, open the workflows tab and click find a workflow

(Figure 14)

2. In the pop-up window, click dockstore (Figure 15).

— . sema Workspaces » theiagen-training-workspa
— WORKSPACES Workflows
DASHBOARD DATA ANALYSES WORKFLOWS JOB HISTOR
WORKFLOWS
Find a Workflow Augur_PHB
)
o
Freyja_Dashboard_PHB Freyja_ FASTQ
P main I
i Saurce: Dockstore )

Suggested Workflows @

haplotypecaller-guef-gatké mutect2-gatks

paired-fastq-to-unmapped-barr generate-sample-map

Find Additional Workflows

Figure 14

Figure 15

3. Workflows may be found through the search bar or by navigating through the

organization if it is known.

To find Theiagen’s Rasusa PHB Workflow, for example, click |organizations| (Figure 16)

In the search bar type (Figure 17).

Click on (Figure 17).and then in the of interest, see all available

workflows(Figure 18).

Bl pockstore Qsearct i omanizations @ About [ Docs

Q, Explore Warkflows

Workflows

Search ~
Enter search term

Open Advanced Search
more relevant results.

Expand All Collapse All © Reset
(LT TEEE 1T Search: the Language is WDL

Notice: Your search has returned greater than 200 results, however only 200 results are shown. We recommend that you narrow your search to find

Category ~
Search for category
18 A Workflow can use multiple containers and executes multiple actions or steps, outlined by
z 4 Popular Keywords
[ singlecellanalysis 17 one or more descriptors & e " *
M mmn aa 15
F ig u r.e 1 6 o Name and Description Verified Author Format Links Stars

|8 Notebooks
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4 ”|||H| Dockstore Q Search I Organizations wmAbout [ Docs M Forum

.
i Organizations

Search Organizations

63 organizations Sort by.. -

— * 30 @Theiogen * 24 E," BROAD #* 20

Galaxy 2 GENOMICS QINSTITUTE

The Galaxy Intergalactic Workflow Comission Theiagen Genomics Broad Institute of MIT and Harvard

This group exists to create and curate a registry of best Public health bioinformatics for pathogen surveillance Offers a wide variety of workflows from different groups from

practice community workflows for Galaxy. the Broad Institute with a primary focus on variant discovery
@ hittps://www theiagen.com and genotyping.

e hitps//github com/galaxyproject/iwe @ Denver COUSA

& ogalaxyiwc@oalaxyproject.org Jeel.sevinsky@theiagen.com > hitps.//www.broadinstitute.org/

Q Cambridge, MA
& suppori@terra.bio

11 Collections m 4 Collections 8 Collections

Figure 17

& ||"H|| Dockstore Q.Search I Organizations w@mAbout [fDocs /| Forum

1 Organizations / Theiagen Genomics

i [ WO 24
OZ Theiagen Theiagen Genomics
2 cEnoMmics Public health bicinformatics for pathogen surveillance
e Membere & Vpame= E0 About the Organization

This organization does not have a description
<= Public Health Bioinformatics (PHB)
[==)

https./www.theiagen.com

Terra-accessible workflows for public health pathogen genomics

Q@ Denver, cOusA
52 Workflows @

Figure 18
Find the |Theiagen’s Rasusa PHB Workflow| and click (Figure 19).
On the right-hand side, click to launch the workflow in Terra (Figure 21).
Choose the |destination Workspace| in the dropdown and click |import| or |create a newl

(Figure 20).
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@ github.com/theiagen/public_health_bicinformatics/RASUSA_PHB:v1.0.0

Last updated Apr 18, 2024  WDL m

Figure 19
& Il Dockstore Qusesch i Ogaszatons e About
Q Cosmos trofons G COM PPty Pl bC_Pealth_Lainfor vatie s RASLAA_Pr@
O github.com/theiagen/public_health_bioinformatics/RASUSA_PHBv1
cyied AR
update o cepoatiory
Launch wth
DNAnesus
Workflow Information
Source Code L 0D comahrnden /et health Soedormatica/ree S0 wartfioaw/ staodaione moddrion! rasisa adl
RS peockfion atub comyihosgeaiatic realt 2o necueass e .
Topic Beorformatcs work€ows $or Qeromit chara:teration thbmesiion repanten, and geecme: epidermiclagy of pathoges of Duads Peat K AnVIL
A NHLES BioDete Catalyst §
Checker WerkSow 3
Figure 21
= {8 IMPORT WORKFLOW
Importing from Dockstore Workflow Name

github.com/theiagen/public_health_bicinformatics/RASUSA_PHB ‘ RASUSA_PHE |
V.vl00 -

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

this Workflow will not ¢ e. We advise you to review the WDL before € runs. H H
this Workflo Il not change. We advise you to revi he WDL before future run Destination Workspace
1 | version 1.@ ‘ Select a workspace v |
2
3 | import "../../tasks/utilities/task_rasusa.wdl" as rasusa
R L L. Or create a new workspace
4 | import "../../tasks/task_versioning.wdl" as versioning
wopkflon racica orkflog L
Figure 20
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