Plotting SARS-CoV-2 Metagenomic Sample Data in Terra
using Theiagen’s Freyja Plot Workflow

Document TG-FREY-02, Version 3

Date:

Workflow Versions:

4/16/2024

PHB v2

1. PURPOSE/SCOPE

To standardize the process of analyzing SARS-COV-2 (SC2) metagenomic data using Theiagen’s
Freyja Plot workflow in Terra to create a plot visualization of aggregated Freyja data. Acceptable data
types include Freyja demixed files generated from the Freyja FASTQ workflow.

2. REQUIRED RESOURCES

=  Computer

* Internet connection: at least 10 and 5Mbyps for

download and upload speeds, respectively
* Internet browser
o Google Chrome, Firefox, or Edge
= Google account
= Terra account, linked to Google account

* Freyja demixed files uploaded to Terra workspace

|
REQUIRED WORKFLOW INPUTS FILES

= Freyja demixed files (output
from Freyja_FASTQ

= Plot name

= Terra metadata (tsv) file

* Theiagen’s Freyja_Plot_PHB workflow in Terra

3. RELATED DOCUMENTS

Document Number

Document Name

TG-TER-03

Uploading Local or SRA NGS Data & Creating a
Results Metadata Table in Terra

TG-FREY-01

Running SARS-CoV-2 Metagenomic Samples in
Terra using Theiagen’s Freyja FASTQ Workflow

4. PROCEDURE

4.1 RUNNING THE FREYJA PLOT WORKFLOW

1. Open Terra and navigate to the tab

within the workspace containing metagenomic
SC2 data

Select the |Freyja_Plot_PHB| (Fig 1)

Choose the latest version of in the
version dropdown field, or the version used

during internal assay validation (Fig 2, a)

4. ‘Uncheck use call caching\ (Fig 2)

DASHBOARD ANALYSES

WORKFLOWS

Find 2 Workflow

+]

Figure 1.
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Freyja_Plot_PHB

Version: | w2 0.0 v‘ _ a

Source: github.com/theiagen/public_health_bicinformatics/Freyja_Plot_PHBEv1.0.0

Synopsis:

rovided

h inputs defined by file paths
vith inputs defined by data table _ b

St

( - ‘ ww_specimen_set v ‘ SELECT DATA - d

[ Use call caching 0 [ Delete intermediate cutputs 0 [ Use reference disks 1] [ Retry with more memory 0 O lgnaore g Figure 2

No documentati

O pun

or

® pun work

5. Select the second bullet to [run workflow(s) with
‘inputs defined by data table‘ (Fig 2, b) Select Data
6. Select the relevant SET data table name under

©  Choose specific ww._specimen_sets Lo process

the select \root entity type\ dropdown (Fig 2, c) select SN - |

_spe 5 to

7. Click (Fig 2, d) and in the pop-up l q e |
window select the first bullet to

=~ ww_sp.. J(Di  Run_bate [C freyja_demixed ({ freyja_dep!
\ww_specimen_set from selected ww_specimens\ F— U -
(F|g 3, h|gh||ghted teXt) Ww2 Ww?2 freyja demixed.tsv ww2 freyii
a. lSe/ect the checkbO)d for each sample to be

WW4 freyja demixed.tsy WW4

included in the analysis (Fig 3, a)

WWS5 frevia demixed.tsy

b. Optional: name the output file to Lsors [« [« » > remeperpoge: (100 v,
dlfferentlate Itfrom Otherfiles’ e. g' Selected ww_specimens will be saved as a new ww._s| b : named: 1

FreyjaPlot_LineageTime_20230714a

FreyjaPlot_LineageTime_YYYYMMDDn )
) Figure 3. ace. [
(Fig 3, b)
SCRIPT INPUTS QUTPUTS
Hide optional inputs D d json | Drag or click to upload json | ¢

Task name | Variable Type Attribute
freyja_plot freyja_demixed Array[File] | thisww_specimens.freyja_demixed
freyja_plot freyja_plot_name string | "summary_time_plot
freyja_plot samplename Array[String] thisww_specimenswww_specimen_id
freyja_plot collection_date Array[String] | Optiona
Figure 4. disk_size Int | Opticna
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c. Click @

8. Inthe tab, manually set the first three attributes in the table to the following:
a. ‘this.WW_specimens.freyja_demixeaﬂ

ow_ n
S

i.Notice there is an added to the end of the unique data table name

b.

C. Ithis.WW_specimens.Ww_specimen_id

“summary_ time_plot’1

9. Optional: manually set the following parameters to visualize lineages and time variables (Fig 5):

a. To add lineages to the plot, set the |plot_lineages| variable to

b. To plot over time:

i. Set the ‘collection_date| variable to |this.ww_specimens. Run_Date‘ where:

1. is the unique data table name (add an s to the table name)
2. is the name of the metadata column containing collection dates

ii.Set the variable to

iii.Set the bolot_time_interval‘ variable to for days or for months

freyja_plot collection_date Array[String] | thisww_specimens.Run_Date
freyja_plot_task disk_size int |

freyja_plot_task docker String |

freyja_plot_task mincov int |

freyja_plot_task plot_day_window int |

freyja_plot_task plot_lineages Boolean | true

freyja_plot_task plot_time Boolean | true

Flgu re 5. plot_time_interval String | "D
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10. Specify outputs by clicking on the tab and (Fig 6)

11. Click [save], [run analysis, ladd comments]if desired, and click

i 4

SCRIPT INPUTS QUTPUTS

RUN ANALYSIS

Qutput files will be saved to

[ Files / submission unique ID / freyja_plot / workflow ur

References to outputs will be written to
Tables / ww_specimen_sat

Fill in the attributes below to add or update columns in your data table

Download json | Drag or click to upload json | Clear outputs ‘ SEARCH QUTPUTS

Task name | Variable Type Attribute { Use defaults

freyja_plot freyja_demixed_aggregate File | this.freyja_demixed_aggregate v|

Flgure 6. freyja_plot File | thisfreyja_plot -

4.2 VISUALIZING FREYJA DATA PLOTS

1. Navigate to the tab of the workspace containing metagenomic data and open the pertinent
2. Openthe located in the freyja_plot column for the relevant data set (Fig 7)
a. If the output file was named as described in section 4.1, step 6b, the data set name in the
ww_specimen_set_id column can help differentiate analysis files from one another (Fig 7)

DASHBOARD DATA ANALYSES WORKFLOWS JOB HISTORY

kleb_training_set (5,

# EDIT X OPEN WITH.. [+ EXPORT % SETTINGS 0 rows selected = ADVANCED SEARCH Search
p_aeruginosa_va.. (

O~ ww_specimen_set_id 1% freyja_demixed_aggregate (@i freyja_plot
p_aeruginosa_va.. | B

O FreyjaPlot_Default_20230714a demixed aggregate.tsv summary_time_plot.pdf
p_aeruginosa_vali.. (1) C)

O FreyjaPlot_LineageTime_20230714a demixed_aggregate.tsv summary_time_plot.pdf
p_aeruginosa_vali... (1) @

O FreyjaPlot_Lineage_20230714a demixed_aggregate.tsv summary_time_plot.pdf
theiaprok_illumin... (5) &

O FreyjaPlot_Time_20230714a demixed_aggregate.tsv summary._time_plot.pdf

theiaprok_illumin... (1) (O]

ww_specimen (5) C)

ww_specimen_set (&) (h Figure 7
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3. The default plot using summarized outputs (without lineage or time variables) depicts the variant

prevalence within each sample (Fig 8)

a. This may be useful when assessing different collection sites collected at the same time
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Figure 8. Figure 9.
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4. Plots containing the time

variable will display the

collection date along the x-axis Lo-

and the corresponding variant

proportions in the y-axis (Fig 9) 08l

a. This view can be helpful
when analyzing the same 0.6 4

site over time

5. Plots including both time and
lineage variables illustrate the
collection date on the x-axis and 024

lineage abundance in the y-axis

0.4 4

Variant Prevalence

RN g
BEETNETEEEEEIEEEEEEEEREEEREARILAL
T3EE Lpuooies hhybdbbunoobmcolbooan

a. Notice by comparing Fig 9 0.0 -
- i g & 8 =~ 8 & 38
and 10 the drastic difference - - o o . i o
Q Q Q Q 2 Q i
in resolution of data 8 8 8 g g 8 8
Figure 10.
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‘ 5. QUALITY RECORDS

» freyja_demixed files
* Plot graphs

| 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

7. LIMITATIONS

1. When creating visualizations from aggregated sample data over time, ensure all samples have

been run with Freyja FASTQ using the same curated_lineages and usher_barcodes files

2. Freyja can only be used to analyze SC2 data from Illumina PE sequencing files

| 3. REFERENCES

None

| 4. REVISION HISTORY

Revision Version Release Date
Document creation 1 8/2023
Corrected 4.1.7.c input attribute value for samplename 2 9/2023
Updating for PHB v2.0.0 release (no major updates); added appendix 3 4/2024
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| 5. APPENDICES
10.1 IMPORTING THE FREYJA_PLOT_PHB WORKFLOW FROM DOCKSTORE

— . seTA ‘Workspaces > theiagen-training-workspd < sec Workfl
— e jeste or lows
= WORKSPACES Workflows g Figure 12
= .
secaller-guel-gatké mutect2-gatks
DASHBOARD DATA ANALYSES WORKFLOWS JOB HISTORY
o tur
WORKFLOWS
Find a Workflow Augur_PHB
latio
o
()
paired-fastg-to-unmapped-barr generate-sample-map
Freyja_Dashboard_PHB Freyja_FASTQ
~
Flgure 11 m Saurce: Dockstol ()

In the |Terra workspace\ of interest, open the tab and click Vind a workfloM (Fig 11)

In the pop-up window, click |[dockstore| (Fig 12)
To find the Theiagen Terra_2_GISAID workflow, type ‘Freyja_Plot_PHB| in the search bar (Fig 13)
In the left hand sidebar, scroll down to Organization and select “{theiagen|” (Fig 13)

PwnNeE

Expand All Collapse All N
[T ETE N BTl Search: contains one of "FREYJA_PLOT_PHB" AND the Language is WDL AND the Organization is
) Reset
theiagen
Search -~
Enter search term
FREYJA_PLOT_PHB
, g ; A Workflow can use multiple containers and executes multiple actions or steps,
Open Advanced Search eyw
outlined by one or more descriptors § Popular K ords +
Category v
@g@gg o Name and Description Verified Author Format Links Stars
Language Versions , . .
=anguage versions v theiagen/public_health_bisinformatic
Author v s/Freyja_Plot PHB n/a
WDL (w]
Bioinformatics workflows for genomic
Source Control v
characterization, submission preparal\oﬂ.
Organization ~
Description:  # Public Health Bioinformatics (PHB) The Public Health Bioinformatics Bioinformatics repository contains...locally or on an HPC
Search for organization system at the command-line with Cromwell or miniWDL. ## Purpose & Workflows The PHB...All workflows in the PHB repository
1"® end with '_PHB’ in order to differentiate them from earlier versions... Theiagen-Public-Health-Resources-
theiagen @ 79 a4bd134b0cS5cAfe3987021029a30566). ## On the Shoulder of Giants The PHB...Most importantly, the PH i 13
igure
[ broadinstitute 173 drove the development of these workflows and we are grateful 8

5. Find the workflow by looking at the file path suffix; click the name to |open the workflow| (Fig 13)

Click [Terra| to launch the workflow in Terra (Fig 14)

7. Choose the |destination workspace| in the dropdown and click or create a new workspace
(Fig 15)

o

Page 7 of 8



Plotting SARS-CoV-2 Metagenomic Sample Data in Terra
using Theiagen’s Freyja Plot Workflow

Document TG-FREY-02, Version 3
Date: Workflow Versions:
4/16/2024 PHB v2

4 |||||||| Dockstore Qsearch i Organizations @mAbout |§l Docs M Forum Login Register

Q, Explore Workflows / github.com/theiagen/public_health_bicinformatics/Freyja_Plot_PHB

github.com/theiagen/public_health_bioinformatics/Freyja_Plot_PHB:main v | o

Last update to this workflow version: 17 hours ago

Last update to source repository: 39 minutes ago

Info Launch Versions Files Tools DAG Metrics Launch with
. DNARnexus'
Workflow Information
o Terra
Source Code:...
. —cLwazi
Figure 14  fow/github.com/theiagen/public_health_bioinformatics/Freyja_Plot_PHB r‘
— . IMPORT WORKFLOW
Importing from Dockstore Workflow Name
github.com/theiagen/public_health_bicinformatics/Freyja_Plot_PHB ‘ Freyia_Plot_PHB |
V. main - -
Please note! Dockstore cannot guarantee that the WDL and Docker image referenced by
this Workflow will not change. We advise you to review the WDL before future runs. Destination WO rkspace

1 | versicn 1.0 ‘ Training_demo v |

2
3 import “../../tasks/task versioning.wdl" as versioning
Or create a new workspace
port “../../tasks/taxon_id/freyja/task_freyja_plot.wdl™ as plot

Figure 15

wlflaw Fravia nlat 1
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