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1. PURPOSE/SCOPE

To standardize the process of analyzing Healthcare-Associated Infection (HAI) pathogen next
generation sequencing (NGS) data using CDC’s Phoenix workflow in Terra to generate assemblies,
quality control (QC) metrics, and identify and characterize bacterial HAl pathogens for sequence type,
antibiotic resistance and hypervirulence genes, and plasmid detection. Acceptable data types include
[llumina paired end (PE) raw read files.

2. REQUIRED RESOURCES

=  Computer
= |nternet connection: at least 10 and 5Mbps for download and upload speeds, respectively
= |nternet browser
o Google Chrome, Firefox, or Edge
= Google account
= Terra account, linked to Google account
= [llumina PE raw sequencing read files uploaded to Terra workspace, see TG-TER-03
=  CDC's Phoenix Workflow in Terra, see TG-TER-03 appendix 9.2

3. RELATED DOCUMENTS

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

TG-TER-03

4. PROCEDURE

4.1 CREATE A SAMPLE METADATA FILE (TSV FILE) FOR RAW READS, ASSEMBLIES, AND SRA FETCH

1. In Excel, [create a lis entity:HAIid read1 read2 run_id

containing the foIIowing 03-98DDCS gs://theiagen-public-file: gs://theiagen-public-files SEQ137
sample information: 0398KI s //theiasen-nuhlic-file:gs://theiagen-public-files SEQ137
Figure 1: Raw Reads Metadata File. [ic-file:gs://theiagen-public-filesSEQ137

a. For all analyses (Fig 1):
i.Column 1 header:
entity:HAI_ia, where m is the data table/group of samples to be analyzed
ii.List all sample IDs in column 1

b. ' For analysis from raw sequencing reads (Fig 1): p—__ ¥ —— 1
i.Column 2 and 3 headers: ‘readll and ‘readZ, 03-98DDCS gs://theiagen-publSEQ137
respectively 19050801924 gs://theiagen-publ SEQ137
e r . . . . 2022AZMC-0005 gs://theiagen-publ SEQ137
ii.List the [full file paths| to read1 and read2 files in the oot oo L wlerqnzy
cloud Figure 2: Assembly Metadata file.  EQ137
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¢. For analysis from assembly data (Fig 2):

. o entity:HAL_id sra_accession run_id
i.Column 2 header: ‘assembly_fasta, or similar 03-98DDCS gs://theiagen-publ SEQ137
d. For analysis using SRA fetch to pull read data (Fig 19050801924 gs://theiagen-publSEQ137
3) 2022A7ZMC-0005 gs://theiagen-publ SEQ137

: 37
i.Column 2 header: sra_accession|, or similar Figure 3: SRA Accession Metadata File. |37

e. Optional: remaining columns may be used to add
metadata like additional lab results, sample collection information, demographic data, etc
f. Do notinclude spaces in the headers

2. Save a% a txt or tsv file

3. @ to Terra workspace; see TG-TER-03 for details S
4.2 RUNNING THE PHOENIX WORKFLOW o % =l

1. InTerra, open the workspace containing the data of

interest and click the tab Figure 4.
2. Select the workflow (Fig 4)
3

Choose the latest version of in the version dropdown field or the version internally
validated (Fig 5, a)
4. Select the second bullet to run workflow(s) with inputs defined by data table| (Fig 5, b)

phoenix

\/ersion:‘ vl1.1l.1 v [— a

Source: github.com/CDCgov/phoenix/phoenix:v2.0.1
Synopsis:

No documentation provided

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

Step 1 Step 2

Select ro C Lomes B ‘ HAI ‘ SELECT DATA No data selected | d

Use call caching () [] Delete intermediate outputs (i ] [ Use reference disks @ [J Retry with more memory () [J Ignorg Figure 5.

Select the relevant data table under the Lselect root entity type\ dropdown (Fig 5, c)

Click select datd] (Fig 5, d)

In the pop-up window, Lselect the checkbox{ for each sample to be included in the analysis (Fig 6)

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

b. A subset of samples may be chosen using the search bar to filter before selecting the checkbox
dropdown and all to select only samples matching the search criteria
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c. Optional: name the output set name to differentiate this analysis from others, e.g.
Phoenix_YYYYMMDDn; this populates a new row to the SET data table

d. Click|oK

8. Inthe tab, set the first 4 attributes to the following, respectively (Fig 7)

a. ‘workspace.krakenZ_phoenM

i.kraken2 phoenix must be uploaded as a
workspace data element; see appendix 10.1

b this read I
. thisread2*

i.*Where ‘readl‘ and ‘readz‘ are the metadata

file column names containing the relevant
files (section 4.1 b)
d.
i.Where is the column name in the data
table containing sample IDs

9. Specify outputs in the tab by clicking
(Fig 8)
10. Click

Select Data

Select
HAls to
process

v  HALd | readl ( read2

None
a R DHQP1501282 A
a R11 DHQP1
a R11 DHQP1
R11 DHOP1402103
Selected HAIs will be saved as a new HAI_set named:
Figure 6. @ n

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

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

phoenix_workflow

flow

Figure 7.

SCRIPT INPUTS OQUTPUTS
I
Hide optional inputs
Task name | Variable
phoenix_workflow kraken2db
phoenix_workflow readl

read2

samplename

Type

String

File

File

String

Attribute

Workspace.kra ken2_phoenix

this.readl
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4.3 DETERMINING:
TAXONOMY, AMR CHARACTERIZATION, HYPERVIRULENCE, AND PLASMID MARKERS

In the Terra containing Phoenix data, navigate to the tab

2. ‘Open the data table‘ by clicking on the name of the data table in the left sidebar

View above the data table, select (Fig 9)

a. Select lab-

specific QC I:
SCRIPT INPUTS OUTPUTS

metric columns ot e ol e e

needed to . i
make a sample o ottt o et cotammmns oo B e

pass/fail
determination
Task name } Variable Type Attribute
b. Additionally,
select the

phoenix_workflow adapter_removal_log File this.adapter_removal_log

F|gu re 8 amrfinder_hits File thisamrfinder_hits

following result

columns: (Fig 9)

i \amrfinder_point_mutations\

ii. \beta_lactam_resistance_genes\

jil. \hypervirulence_genes\

iv.
V.

vi. \mlstl_scheme_l\

Vii. \mlstZ_scheme_Z\

viii. \other_ar_genej

ix. Wasmid_incompatabi/ity_rep/icons\

x.  lspecies

1. Optional: save this column group for future use by clicking the ‘save this column‘
naming it‘ (e.g. PhoenixResults), and clicking

\selection\ field,

c. Click

4. Determine the predicted taxonomy, sequence type, and AMR, hypervirulence, and plasmid

characterization for each sample by viewing the corresponding columns
5. Follow lab-specific QC assessment, resulting, and reporting procedures, as applicable
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Select columns
Show: all @ Sort: alphabetical
[ best_taxa_id -

@ species
O taxa_confidence

0O top_20_taxa_matches

hypervirulence_genes

“our saved column selections:

PhoenixVer (i)

5. QUALITY RECORDS

1. Raw reads

2. Metadata (tsv)

3. All Phoenix workflow outputs relevant to results, including tool & database versions
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

INTERFERENCES

N/A

REFERENCES

None

REVISION HISTORY

Revision

Version

Release Date

Document creation

1

7/2023
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10. APPENDICES

10.1

ADD A WORKSPACE DATA ELEMENT

1. Navigate to the
\Terra workspace\
where Phoenix will
be run

2. Toupload local
files, open the
tab in the bottom
left of the
workspace (Fig 8)
a. Click
b. Once the

upload is
complete,

on the file

REFERENCE DATA

OTHER DATA

B Workspace Data

Workspaces » theiagen-training-workspaces/Theiagen_Kropp.Sandbox >

Data

I;m

<

50 6 6 0 0 0 ¢
BB EIFIEIE®

Figure 8.

) D

name and click icopy link|

Open the |workspace data| tab and click the |blue plus symbol| in the bottom right (Fig 8)
Click in the |keyfield| and |name the element1 being added (Fig 9)

a. E.g.toadd the Kraken2 database, the key |kraken2_phoenix| may be used to specify its use with the

Phoenix workflow
In the value field, choose Etring as the value type

a. |paste the file path|

i.E.g. for the kraken2 database, paste |gs://theiagen—pub/ic—files—rp/terra/theiaprok—|

lfi/es/kz_standard_ 08gb_20230605.tar. gz|

b. For other string elements like docker images and dataset tags, kaste the ID value|
i.E.g. for the nextclade docker image, add |nextstrain/nextclade:2.13.0|
ii.Always ensure the docker images and dataset tags are aligned with versions used for internal

validation procedures

Key Value Description Figure 9.
Artic_V3_primer_bed € V3_nCoV-2019.primer.bed
nextclade_dataset_tag 2022-07-26T12:00:00Z7 Updated on 2022-08-12
nextclade_docker_image nextstrain/nextclade:2.4.0 Updated on 2022-08-12
pangolin_docker_image staphb/pangolin:4.1.2-pdata-1.13 Updated on 2022-08-12
vadr_docker_image staphbiadr:1.4.2 Updated on 2022-07-15

kraken2_phoenix | | gs:/ftheiagen-publi ‘ ‘ String v ‘ [ Updated on 7,/24/2023\ } ®
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