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1.

PURPOSE/SCOPE

To standardize the process of aggregating Freyja sample data to generate an interactive
visualization using Theiagen’s Freyja Dashboard workflow in Terra. Acceptable data types include
Freyja demixed output files generated from the Freyja FASTQ workflow.

2. REQUIRED RESOURCES
[ Lomputer ]
* Internet connection: at least 10 and 5Mbps
for download and upload speeds, REQUIRED WORKFLOW INPUTS FILES
respectively * Freyja demixed files (output from
* Internet browser Freyja FASTQ
o Google Chrome, Firefox, or Edge = Dashboard name
* Google account = Collection dates
* Terra account, linked to Google account = Viral load
* Freyja demixed files uploaded to Terra » Optional: freyja_dashboard_config
workspace json file
* Theiagen’s Freyja_Dashboard_PHB workflow
in Terra
3. RELATED DOCUMENTS

Document Number

Document Name

Uploading Local or SRA NGS Data & Creating a

TG-TER-03 Results Metadata Table in Terra

TG-FREY-01 Runnlng‘SARS—C.OV—Z 'Metagenomlc Samples in
Terra using Theiagen’s Freyja FASTQ Workflow

TG-FREY-02 Plotting SARS-CoV-2 Metagenomic Sample Data

in Terra using Theiagen’s Freyja Plot Workflow
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4. PROCEDURE

4.1 RUNNING THE FREYJA DASHBOARD WORKFLOW

ANALYSES

1. Open Terra and navigate to the tab womkriows

within the workspace containing metagenomic
SARS-CoV-2 data
Select the ’Freyja_Dashboard_PHB\ workflow (Fig 1)

Choose the latest version of in the

version dropdown field, or the version used during
Figure 1.

internal assay validation (Fig 2, a)

Freyja_Dashboard_PHB

v2.0.0 v ‘ _ a

Source: github.com/theiagen/public_health_bicinformatics/Freyja_Dashboard_PHB:v1.0.0

Version:

Synopsis:

No documentation provided
O Run workflow with inputs defined by file paths
® Run workflow(s) with inputs defined by data table _ b
] S
g C - ww_specimen_set v ‘ -x d

[ Use call caching @ [] Delete intermediate outputs @ [ Use reference disks @ [ Retry with more memory @ [J I1gnore 4 Figure 2.

4. Select the first bullet to frun workflow with

|inputs defined by file paths| (Fig 2, b) Select Data
5. Select the relevant SET data table name i

under the select |root entity type| dropdown - imens o

(Flg 2, C) | _spe a set to process

6. Click [select datd] (Fig 2, d) B
7 WW2

In the pop-up window select the first bullet

to [create a new ww_specimen_set from|

[ I - O < I < I < |

Lselected ww_specimens‘ (Fig 3, highlighted
text)

be included in the analysis (Fig 3, a)

Figure 3.

1-50fS < > terns per page: (100 l
a- bEIeCt the ChECkbO)d for eaCh Sample to Selected ww_specimens will be saved isanewww_s b 2t named:
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b. Optional: name the output set name to differentiate it from other workflow runs, e.g.
FreyjaDashboard YYYYMMDDn (Fig 3, b); this populates a row to the SET data table

c. Click @

INPUTS OUTPUTS

Variable

collection_date

freyja_dashboard_title

freyja_demixed

samplename

viral_load

dashbeard_intro_text

Figure 4. config

Type

Array[String]

String

Array[File]

Array[String]

Array[String]

File

File

Downl on | Drag or click to upload json | Clear inputs SEARCH

Attribute

thisww_specimens.Run_Date

8. Inthe tab, set the first five attributes to the following (Fig 5, yellow highlights):

a. ’this.WW_specimens.Run_Date\

o“_n”
S

i.Notice an

is added to the end of the data table name: ww_specimen -> ww_specimens

ii.“Run_Date” must match the sample data table column containing collection dates

b. |”Default_Dashboard”‘; enter the dashboard name you want to display in quotes (Fig 8)

. |this.Ww_specimens.freyja_demixecﬂ

c
d. |this. WW_specimens. ww_specimen_icﬂ
e

. |this.Ww_specimens.viral_/oacﬂ

i.“viral_load” must match the corresponding sample data table column header
9. Optional: configure an additional input setting to create lineage groups if there are too many
lineages to be visualized together (Fig 4, orange highlight)

a. In the config variable, add

”gs://theiagen-pub/ic-files-rp/terra/freyja4

lfiles/freyja_dash_config.json ”| to group lineage according to Figure 5; otherwise, create a

customized json file specifying how to define lineage groups

10. Specify outputs by clicking on the tab and (Fig 6)

run analysis

i’ 9

11. Click [save]

add comments| if desired, and click launch
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Lineages:
grp_1:
name: "grp_1"
members:
-"BA.4*"
-"BA.5*"
color: "orange"
grp_2:
name: "grp_2"
members:
-"B.1.617.2*"
color: "green"
grp_3:
name: "grp_3"
members:
-"BA.2*"
color: "blue"

Figure 5.

SCRIPT

Qutput files will be saved to

INPUTS

ts will be written to

{ freyja_dashboard / work

QUTPUTS

nique ID

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

Task name 1

freyja_dashboard

Figure 6.

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

Variable Type
freyja_dasbhoard File

freyja_dashboard_metadata File

Amibute

thisfreyja_dasbhoard

thisfreyja_dashboard_metadata

DASHBOARD

—_——

theiaprok_illumin...

theiaprok_illumin...

ww_specimen (5)

DATA

©

ww_specimen_set (2)

Figure 7.

E DATA

ANALYSES

WORKFLOWS JOB HISTORY

,’ EDIT 2 OPEN WITH.. [3 EXPORT * SETTINGS ‘ O rows selected — ADVANCED St

=

O

ww_specimen_set_id

FreyjaDashboard_20230718b

Freyja_Dashboard_PHB_2023-07-18T19-37-...

freyja_dasbhoard

Default_Dashboard.html

Default_Dashboard.html

=

I=h
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4.2 ANALYZING DASHBOARDS

1. Navigate to the tab of the workspace containing metagenomic data and open the pertinent

2. Open the located in the
freyja_dashboard column for
the relevant data set (Fig 7, red
oval)

a. If the sample set name was
specified (section 4.1, step
6b) the data set name will be
indicated in the E
ww_specimen_set_id
column (Fig 7, highlight)

3. Different dashboard
visualizations are available by

clicking on different blue boxes

Figure 8.

above the graph (Fig 8)

Default Dashboard

SARS-CoV-2 lineage de-convolution performed by the Freyja workflow (https://github.com/andersen-lab/Freyja).

5 Lineages Viralload  Load Scaled Variants  Load Scaled Lineages _

Feb 06 Feb 13 Feb 20 Feb 27 Mar 06 Mar 13 Mar 20 Mar 27 Apr 03

4. The variants visualization

(Fig 8) displays the variant prevalence (y-axis) by collection date (x-axis)
5. Inthe view (Fig 9), the lineage group prevalence by collection date is shown
a. Lineage groups are displayed according to the group definitions provided by the config
variable in section 4.1, step 8; modify groups by changing definitions in the json file and re-

running the dashboard workflow

Viral load by collection date may be viewed by selecting the tab of the graph (Fig 10)
lScaIed variants| (Fig 11) and Lscaled /ineages\ (Fig 12) tabs depict the variant or lineage abundance

viral loads by collection date
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Default Dashboard

SARS-CoV-2 naags de-convelution performed by tha Frayja workfiow (htps:/ighub.com/andarsen-iabiFrayja).

Uneage Prevalence

Figure 9.

Ue  febi3  febz)  teb2s

Default Dashboard

SARS-CoV-2 lineage de-convolution performed by the Freyja workflow (https:/fgithub.com/andersan-lab/Freyja).

M

Virus coplesyL

e v st o

Figure 10.

06 feb13  Feb20  Feb27  Mar0G  Marld  Mar20  Mar27  Apr0}  Apri0

Default Dashboard

SARS-CoV-2 lineage de-convolution performad by the Freyja workflow (https://github.com/andersen-labiFreyja).

Aipha
e Delta

Variant copies/L

Figure 11.

Felr 13 Feb 70 Feir 27 Mar05  Mari3 M2 Mac27 o AwD3

Default Dashboard

SARS-Col-2 lineaga de-convalution performed by the Froyja workflow (ttps:/github.com/andarsen-lab/Freyja)

Lam

Lineage copies/L

5. QUALITY RECORDS

» freyja_demixed files
= Dashboard visualizations
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6. TROUBLESHOOTING

1. ldentify if failed run is due to “too many lineages to show” error

In ;ob h/storﬁ click on the M for freyja dashboard (Fig 13)

Open ob manage in the links column within the table by clicking on the three lines (Fig 14)

a.

oaoo

Click

Within the code, use the search function (\CtrI+F

indicates

to authenticate sign in; open the |log files|indicated by the cloud on paper (Fig 15)

or |[Cmd+M]) for if the error code

in the workflow input settings to simplify the number of lineage groups to display in the

visualization

i.See section 4.1 step 8 for details.

2. Consult with internal staff familiar with this procedure or contact support@theiagen.com for
other troubleshooting inquiries

3. For document edit requests, contact support@theiagen.com

DASHBOARD DATA ANALYSES WORKFLOWS JOB HISTORY
Submission (click for details) Data entity| ﬁ\%ﬁjﬂ@"" Status Submitted T
Freyja_Dashboard_PHB § 2 ehbmard 909707 S
Submitted by kelsey.kropp@theiagen.com Freyjabashiboard 20220718 1 +/ Done
Freyja_Dashboard_PHB X e 4 DuB o0 S
Submitted by kelsey.kropp@theiagen.com Freyja_Dashboard_PHE_202 1 +/ Done
Freyja_Dashboard_PHB_zU54hAQmirk X - 4 PHB 20 N
Submitted by kelsey.kropp@theiagen.com RiEEL SrE e L U BT i A bone

Figure 13.

DASHBOARD DATA ANALYSES WORKFLOWS JOB HISTORY

€ Job History » Submission 29d48f2a-6902-4dff-9e01-a78204c6b6

Workflow Statuses Workflow Configuration Submitt
A Failed: 1 theiagen-training-workspaces/Fr. kelsey kroy

Data Entity Submissil

Ww_specimen_zet
v1.0.0 - call caching - upd. Disabled Disabled

WORKFLOWS NPUTS QUTPUTS

Freyja_Dashboard_PHB_2023-07-18T. 29d48f2a-6902-4dff-9e01-a7820..

Comment # Delete Intermediate Outputs Use Reference Disks

Total Run Cost

N/A
Call Caching
Enabled

Retry with More Memory
Disabled

Search flows | ‘ Completion status

Figure 14.

v Download TSV
Data Entity | Last Changed Status Run Cost Message
Frevia Dashboard PHE. Jul 18,2023, 12:54 PM A e N/A
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freyja_dashboard m X

10: 134769c1-5161-4a49-a33c-88b258 1bd3e3 [
workspace-id: T14455a0-292b-430f-9766-Tb83bacbee59  subDmission-id: 29d48f2a-6902-4dff-9e01-a78204c6b 635

Status: Failed(D Errors (1 total)
Tasks: | suceseded, | failed, 0 eurrently being P o G T
processed [ AlomD

ERRORS

Task Name Shard  Failure Message

Figure 15.

Ifneage|
call-freyja_dashboard_task/freyja_da

return _process_result(sub_ctx_comrand. inva Match case

File "/fept/conda/envs/freyja-env/lib/python

return ctx.invoke(self.callback, **ctx.para
File */fopt/condafenvs/Freyja-cnvilib/python, Match whole word
return __callback(*args, **kwargs)
File "fopt/conda/envs/freyja-env/lib/python3. 1B site-packages ffreyjal cli.py®™, line 287, in dash
make_dashboard{agg_df, meta_df, thresh, titleText, intraText,

File "fopt/conda/envs/Ffreyja-env/lib/python3.18/site-packages ffreyjafutils py®, line 434, in make_dashboard

calor_lin - get_color_scheme{df_ab_lin,
Eile ~rpot/oondafenvs i fravdia-coy lib gvehens J8/ cite-packagps Afroevgfuedle py®, line 72, in get_colar_scheme
raise Exception(’'Too many lineages to show. Use config to group.®)

Exception: Too many JINESRE: to show. Use canfig to group.

— —_— — Figure 16.

2823,/87/18 12:53:11 Delecalization script cxecution started. .

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
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10. APPENDICES

10.1

IMPORTING FREYJA WORKFLOWS FROM DOCKSTORE

1. In the |Terra workspace| of interest, open the tab and click [find a workflow| (Fig 17)

2. Inthe pop-up window, click [dockstore| (Fig 18)

Be1A Workspaces > theiagen-training-worksps
WORKSPACES Workflows Suggested Workflows Figure 18
DASHBOARD DATA ANALYSES WORKFLOWS JOB HISTORY
WORKFLOWS ﬂ
processing-for-variant-discovery-gatke validate-bary
Find a Workflow Augur_PHB - o I
(+] Source Dockstare ®
paired fastq-to-unmapped-barr generate-sample
Freyja_Dashbecard_PHB Freyja_FASTQ
d : T'i': ockstore h =
Figure 17. O Saurce: Dockstore B
3. Type “IFreyja_Dashboard_PHB/’ in the search bar (Fig 19)
4. Inthe left hand sidebar, scroll down to Organization and select “{theiagen|” (Fig 19)

Find the workflow by looking at the file path suffix; click the name to ‘open the workflow| (Fig 19)

Expand All Collapse All

@ Reset

Search ~

(UL TGl Search: contains one of "FREYJA_DASHBOARD_PHB" AND the Language is WDL AND the Organization

is theiagen

Enter search term
FREYJA_DASHBOARD_PHB C:

Open Advanced Search

Category

v
Language v
Language Versions v
Author v
Source Control v
Organization ~
Search for organization
theiagen b 77
[J DOH-HNH0303 9

A Workflow can use mul

outlined by one or more

Name and Description

tiple containers and executes multiple actions or steps,

descriptors

Verified Author Format Links

theiagen/public_health_bioinformatic

s/Fre H

HB n/a

WDL

Bicinformatics workflows fo

r genomic

characterization, submission preparation,...

Description:

Q Popular Keywords

+

Stars

# Public Health Bioinformatics (PHB) The Public Health Bioinformatics Bioinformatics repository contains...locally or on an HPC

system at the command-line with Cromwell or miniWDL. ## Purpose & Workflows The PHB...All workflows in the PHB repository

end with *_Pl

adbd134b0c5c4fe39870e21029a30566). ## On the Shoulder of Giants The PHB...Most importantly, the PHB

HB' in order to differentiate them from earlier versions...Theiagen-Public-Health-Resources-

Figure 19.
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6. Click [Terra|to launch the workflow in Terra (Fig 20)
7. Choose the |destination workspace| in the dropdown and click or create a new workspace
(Fig 21)

4 |||||||| Dockstore Qsearch i Organizations  @m About i Docs ™ Forum Login Register

Q Explore Workflows / github.com/theiagen/public_health_bioinformatics/Freyja_Dashboard_PHB

github.com/theiagen/public_health_bioinformatics/Freyja_Dashboard_PHB:main Y7 0

Last update to this workflow version: 19 hours ago

Last update to source repository: 2 hours ago

Info Launch Versions Files Tools DAG Metrics Launch with

A DNAnexus’
Workflow Information
o Terra
Source Code:...
“=elwazi
TRS: #workflow/gjthub.com/theiagen/public_health_bicinformatics/Freyja_Dashboard_PHB I‘g
Topic: Bioinformatics workflows for genomic characterization, submission preparation, and genomic epidemiology of K AnVIL

Figure 20 [ public health concern. NHLBI BioData Catalyst®

= {8 IMPORT WORKFLOW

Importing from Dockstore Workflow Name
github.com/theiagen/public_health_bicinformatics/Freyja_Dashboard_PH ‘ Freyia_Dashboard_DHS ‘
B | _
V. main
Please note: Dockstore cannot guarantee that the WDL and Docker image referenced by Destination WO rkspace
this Workflow will not change. We advise you to review the WDL before future runs.
" ‘ Training_demo v ‘
1 version 1.8
2 @Or create a new workspace
= =gport "../../tasks/task_versioning.wdl"™ as versioning
Figure 21 ort "../../tasks/taxon_id/freyja/task_freyja_dashboard.wdl" as freyja_dash
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