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1. PURPOSE: The purpose of this document is to describe a standardized procedure for
analyzing sequences using PulseNet 2.0 and uploading sequence data to NCBI.
NOTE: This procedure is based on PulseNet 2.0 version 1.9. Subsequent version releases
may include minor adjustments to the specific details of the workflow procedure, but the core
principles described in this document will remain unchanged.

2. SCOPE: This procedure applies to whole genome sequence data generated by PulseNet
participating laboratories for PulseNet surveillance. All genomic sequences generated by
PulseNet participating laboratories are uploaded in real-time to the sequence read archive
(SRA) located at NCBI and the analyzed data are published to the organism-specific
surveillance databases included in the PulseNet 2.0 cloud-based analysis platform.

3. TABLE OF CONTENTS — HYPERLINKS TO THE PROCEDURE
3.1 Import Entries and Data into PulseNet 2.0 and Start Pipeline
3.2 View Status of Pipelines
3.3 Review Quality Metrics
3.4 Review Genotyping Results
3.5 Review 7-Gene MLST Results
3.6 Publish to the National Database
3.7 Upload to NCBI
3.8 Appendix PNDO05-1. Create and save import rules/parsing templates for Key and
SequencerRun_ID
3.9 Appendix PNDO05-2. Import Metadata
3.10 Appendix PNDO05-3. Create NCBI Submission Templates
3.11. Appendix PNDO05-4. Resubmit Sequence Data to NCBI

4. DEFINITIONS/ACRONYMS:

4.1. 7-gene MLST: Multi-Locus Sequence Typing scheme based on seven conserved
housekeeping genes.

4.2. Allele: One of two or more alternative forms of a gene that arise by mutation and are
found at the same place on a chromosome.

4.3. Allele code: A sequence type name, assigned in the national database, that is based on
comparing cgMLST profiles using single linkage clustering and hierarchical similarity
thresholds. Composed of multiple digits, e.g., SALM1.1-95.247.305.381.443.35038
where each digit corresponds to a specific similarity threshold (allele difference). The
more digits two sequences have in common from left to right, the more closely related
they are.

4.4. Analysis Certified: An individual who has passed a certification test to access PulseNet
National Databases. Read-Write certification allows for submission of sequences to analysis
pipelines, metadata entry and publication of data to the PulseNet National Databases and NCBI
using PN 2.0. Read-Only certification allows for viewing already analyzed data in the Local and
National Databases.

4.5. ANI: Average Nucleotide Identity. A computational method that compares an unknown
query sequence to a reference sequence to determine the genetic similarity of shared
sequences and proportion of bases aligned.
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BaseSpace: [llumina cloud-based computing environment for next generation
sequencing data analysis, management and storage, including data sharing.

Bioproject: A collection of biological data related to a single initiative, originating from
a single organization or from a consortium.

Biosample: Submitter-supplied descriptive information (metadata) about the biological
materials from which the NCBI stored data are derived.

CC: Clonal Complex; comprises of groups of related STs that are likely to derive from a
common ancestor.

. CDC: Centers for Disease Control and Prevention.

. CGE: Center for Genomic Epidemiology (http://genomicepidemiology.org).

. ¢gMLST: Core Genome Multi-Locus Sequence Typing.

. Cluster (outbreak) code: A name assigned to a detected cluster of cases in the national
database that populates the “Outbreak” field. Follows the format year-month-location-
organism-cluster number. For example: 2005GAEXH-1 was the first STEC O157
cluster detected in Georgia in May 2020; 2005MLJPX-2 was the second multi-state
Salmonella Typhimurium cluster detected in May 2020.

Core genome: Genes shared by a vast majority (e.g., >99% of strains Listeria
monocytogenes) of strains of the same species.

Coverage: The average number of reads that include a given nucleotide in the
reconstructed sequence. In PulseNet 2.0, average de novo coverage which is the
calculated after quality-based trimming, is used as the critical (pass/fail) quality metric.
Critical Quality Metrics: Genus & Species (ANI percent aligned, ANI score), average
de novo coverage, average quality (Q score), assembly length, MIDAS secondary
coverage, percent core alleles called. Failing to meet the minimum thresholds/
acceptable range for any one of these metrics will cause the sequence to stop
progression through the PulseNet 2.0 pipeline and will require re-sequencing of the
isolate.

De Novo Assembly: A sequence assembly generated from the short raw reads without
the use of a reference genome.

FASTQ: A text-based file format for storing both the sequence and its corresponding
quality scores.

Grid view: Main PulseNet 2.0 view where the metadata and pipeline status icons are
displayed.

In silico PCR: Computational tools used to calculate theoretical PCR results using a
given set of primer sequences to amplify DNA sequences from a sequenced genome.
KMA: K-mer Alignment. A fast bioinformatics tool used for mapping raw reads
directly against databases.

MIDAS: Metagenomic Intra-species Diversity Analysis System. Integrated
computational pipeline for quantifying bacterial species abundance and coverage from
shotgun metagenomes based on blast alignment against a panel of universal single copy
genes.

NCBI: National Center for Biotechnology Information, part of the National Institutes
of Health (NIH). NCBI houses several databases relevant to biotechnology, including
GenBank for DNA sequence assemblies and Sequence Read Archive (SRA) for raw
sequence reads.

. PCR: Polymerase Chain Reaction.
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4.25. Pipeline: End to end workflow that includes de novo assembly, identification of the
organism (genus and species), quality determinations, allele calling, and genotyping
from sequence files.

4.26. PN: PulseNet.

4.27. PubMLST: A public database hosted by the University of Oxford
(https://pubmlst.org/) that houses the 7-gene MLST reference sequences and curates the
list of known STs/CCs for different organisms.

4.28. PulseNet 2.0: Web-based, open-source platform used to analyze sequences, publish
PulseNet organism sequences to the national databases, and upload sequences to NCBI.

4.29. PulseNet Central: PulseNet team at CDC comprised of the PulseNet Response and
Outbreak Management Team (PulseNet@cdc.gov) and the PulseNet NGS Laboratory
(PulseNetNGSlab@cdc.gov).

4.30. QC: Quality Control.

4.31. Read: A unit of continuous DNA sequence derived by sequencing a part of the insert in

the fragmented target DNA.

4.32. REP code: an eight-character, alpha-numeric code (ex.: REPEXHO1) given to a strain
that is identified as being Reoccurring, Emerging or Persisting

4.33. SAMN Number: The unique NCBI identifier (accession number) for the sequence
biosample (metadata).

4.34. Secure Access Management System (SAMS): System used to control and manage
access to PulseNet 2.0.

4.35. SeqSero2: A pipeline for Salmonella serotype determination from raw sequencing
reads or genome assemblies.

4.36. SOP: Standard Operating Procedure.

4.37. SPUID: Submitter Provided Unique Id. Each NCBI SRA sequence upload must be
accompanied by a unique ID. If a sequence needs to be retracted from NCBI due to
quality issues, the same SPUID cannot be used again upon re-upload.

4.38. SRR Number: The unique NCBI identifier (accession number) for the uploaded raw
sequence reads.

4.39. ST: Sequence Type; an allelic profile typically based on 7-gene MLST. The profile can
be matched against a public nomenclature database, such as PubMLST
(https://pubmlst.org/), to assign a single numerical value.

4.40. URL: Unique Resource Locator, colloquially known as web address.

4.41. WGS: Whole Genome Sequencing.

4.42. WGS _id: An anonymized identification number assigned to all PulseNet sequences as
part of the national database publishing process. Designed to anonymize the origin

(patient, submitting laboratory) of the sequence in the public repository (NCBI SRA).
Follows the format PNUSA-organism acronym-6 digit number. For example,
PNUSAL000325 was the 325" Listeria strain published to the national database.

4.43. wgMLST: Whole Genome Multi-Locus Sequence Typing.

. RESPONSIBILITIES:

5.1. Analysis certified PulseNet public health laboratory personnel analyze sequences and
publish analyzed data and raw sequences to the PulseNet National Databases and NCBI
using the PulseNet 2.0 workflow.
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5.2. PulseNet Central personnel perform additional quality control checks of the data
submitted by the participating laboratories and request re-sequencing if necessary.

6. PROCEDURE:
6.1. Import Entries and Data into PulseNet 2.0 and Start Pipeline.
6.1.1. Log into PulseNet 2.0 by going to the following URL: https://pulsenet-

usa.cdc.gov/ and authenticate through SAMS.

6.1.2. Click “Reference ID” to open that database.

6.1.3.

6.1.4.

Select an Organism Database

VIBRIO
ESCHERICH cholerae CRONOBACTER
parahaemolyticus.
wvulnificus

CAMPYLOBACTER
SALMONELLA it LISTERIA abberti, col
g jejuni, lari, upsaliensis Includes Shigella spp.

CLOSTRIDIUM YERSINIA REFERENGE_ID
botulinum enterocolitca

Click “Pipelines” drop-down menu, choose “Link Files”.

»>+ Pipelines (&) Find Clusters  ili Charts @ A ) Lavin Joseph

& Link Files

ted View: ReflD All Fields | Row Count: 369 Entr

#»+ Start Pipeline on Selected Samples

mal &ntigenForm_wgs BioProject

& View All Pipeline Runs

& MManage Pipeline Templates

The “Link Files” window will appear.

NOTE: You will see “Local Storage”, “BaseSpace”, or “NCBI SRA”.

“Local Storage” is for sequence files stored on the desktop or a file share,

“BaseSpace” is for sequences stored on your BaseSpace account and “NCBI
SRA” is for sequences to be linked from NCBI.

Locally Linked Sequence Files.
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6.1.5.1.

6.1.5.2.

6.1.5.3.

6.1.5.4.

Click on “Local Storage”.

& Link Files
@ selectries @ imeort Rules

Select a File Source

© s @ import Metadata

&, Local Storage

Upload sample files from local storage, network storage or shared drive.

@ BaseSpace

Provide BaseSpace user crendentials to select projects and associated sample files.

@ NCBI SRA
Search NCB| Sequence Read Archive (SRA) and select listed sample files.

Click “Select Files™.

& Link Files
o Select Files

@ Select Files

No files selected.

@ Import Rules . @ Link Files

Back to File Source Select

@ Import Metadata

=)

Navigate to the location of the sequence files; select the R1 and R2 files

for each sequence and click “Open”.

[}, +NCEZID_DPWED_PulseNet_ Datasets-FC ) Campy Metadata Spreadshest Local Files BaseSpace

@ Open X
4 [[] » ThisPC » Desktop » External UATG | @] | search Exteral UsTs r)
Organize + New folder v @ @
[} +FCID_DBMD_1_Apps-fc A O Name Date modified Tupe
]+ ’ .
L +FCID_DBMD._1_Share-fc Campy Fasta_1 8/13/202411:25 AM Text Document
[ +MY_CDC Workspace Campy Fasta_2 £/13/202411:25 AM Text Document
[} +NCEZID_DPWED_EDLE_PulseNet_Data-| Campy Fasta_3 £/13/202411:25 AM Text Document

11/7/202410:56 AM Microsoft Excel W

)+ NCEZID_DPWED.Pulsehlet Datasets-RC 153 Campy Metadata Spreadsheet_SRA 8/13/2024 205 PM Microsoft Excel W...
oA (] TestCampy1LJ-AR-M6560-081723.52_L001_R1_001 fastq.gz 13/202411:14 AM GZFile

] ~NcEZID DPWED WG e g Te;!Cam::| L1 AR-MES69-081723 52_L001 R 001 .Fa;t: :1 i//w 3:2014 1114 AM GZFile

[ 0010, start s £0 [ TestCampy2LJ-AR-M5334-231116.51 L001_R1 O01fastq.gz  6/13/2024 1116 AM GZFile

[} +0ib_Ncezip_ DD Data-rO [ TestCampy2LJ-AR-Ms5334-231116_51_L001_R2_001.fastq.gz 8/13/2024 11:16 AM GZFile

[} +OID_NCEZID_DFWED-FC ) - B |

[} +OID_NCEZID_DFWED-RO

[} +OID_NCEZID_PulsenctSneakerProd-RO

[}, +0ID_NCEZID_PulsenetSneakerTest-RO

8 30 Objects

I Desitop v <

File name: [ "TestCampy2LJ-AR-M5334-231116_S1_L001 R2_001.fastq gz" “TestCampy1LJ-AR-MG560-081723.5. | [All Files ~]

l Open I Cancel

Click “Next”.
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& Link Files X
@ selectries . © import Rules . @ ik Fies . @ import Metadats
@ Select Files
[ TestCampy1L)-AR-M6569-081723 52 1001_R1_001 fastq.az X
[YTestCampy1LJ-AR-M6569-081723_S2_L001_R2_001.fastq.az x
[y TestCampy2LJ-AR-MS5334-231116_51_L001_R1_001 fastq.oz x
[YTestCampy2L)-AR-M5334-231116_51_1001_R2_001 fastq.qz X
Back to File Source Select
Next

6.1.5.5.

Select a saved import rule template for “Key” and

“SEQUENCERRUN ID” by clicking on the corresponding “Pattern” box

and click “Next”. Add a data decorator to the Key if needed.

NOTE: See Appendix PNDO5-1 for instructions on creating and saving
import rules/parsing templates for Key and SequencerRun_ID.
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& Link Files x

Select Files o Import Rules

Key * SEQUENCERRUN_ID

Pattern Type Pattern Type

(C) Regular expression: match the expression and use the () Regular expression: match the expression
subexpression and use the subexpression

© Parse component: find the companent ‘[DATA]', use ' as o Parse component: find the component
wildcard '[DATA]', use "™ as wildcard

Pattern * Pattern

»

Select an import template.. Select an import template.. -
Parse Key# Parse Sequencer RunlD

This will parse key# using standard PulseNet ﬁ This is for sequence files in o
format. PulseNet format.

BaseSpace Key # — CDC Import Template ﬁ
Parse Key # from BaseSpace samples o

BaseSpace Sequencer Run
CDC MiSeq ] 1D —
& Parse Seauencer Run [D from o -

This updates automatically as you type your pattern,
This updates automatically as you type your
pattern.

Data Decorator (Optional}

Additional Data

[DATA]_decorator

Optional: Template for additional data. Use [DATA] as placeholder
for the parsed key (e.g., '[DATA]_decorator’).

Reset

6.1.5.6.  Click “Show Details” to show details about each sample being linked
(optional).

& Link Files

@ Select Files @ Import Rules e Link Files Import Metadata

Click Link Files to..
Upload 4 files for 2 samples.

i wepig: entries in database.
Show Details

@ Start Pipeline | PulseNet2.0 Pipeline s | S concel

B
NOTE: The “Link Files” tab will show how many files are being
uploaded and how many files are being created and/or updated.

6.1.5.7.  Make sure “Start Pipeline” is toggled on and “PulseNet2.0 Pipeline” is
selected”. Click “Link Files”.
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& Link Files . . x
@ select files @ mport Rules @© uinkries @ import Metadata

6.1.5.8.

Click Link Files to..
Upload 4 files for 2 samples,
Create 2 new sample entries in database.

@ Key:TestCampy1l) | [) TestCampy1LJ-AR-M6569-081723_52_L001_R1_001 fastq.gz
SEQUENCERRUN_ID
AR-M6569-081723 | [) TestCampylLI-AR-M6569-081723_52_L001_R2_001 fastq.gz

@ Key: TestCampy2l) | [) TestCampy2l)-AR-M5334-231116_S1_L001_R1_001fastq.gz
SEQUENCERRUN_ID
AR-M5334-231116 | [) TestCampy2L)-AR-M5334-231116_51_L001_R2_001fastq.gz

Hide Details

@ start Pipeline | PulseNet2.0 Pipeline 5

P2V | Cancel
=l

NOTE1: @ indicates a new sample is being created and Vv indicates a

sample is being updated.

NOTE2: The upload progress window will show the progress for each
file. Users can close out of the “Link Files” window while the files are
linking without interrupting the upload process; however, DO NOT close
the PulseNet 2.0 web application until the linking completes. Click
“Pipelines” in the top navigation panel and select “Link Files” to reopen

the “Link Files” window.

NOTE3: Pipeline submissions can be cancelled by clicking the “Cancel”

button.

¢ Link Files

@ selectFiles @ mport Rules @© LnkFiss

Total Upload Progress: 32%
Uploaded 1/4 Files. Linked 0/4 Files.

~ Key: TestCampy1L) (] TestCampy1L)-AR-M6569-081723_52_L001_R1_001.fastq.gz o 100%
SEQUENCERRUN_ID
AR-M6569-081723 [ TestCampy1LJ)-AR-MB569-081723_52_L001_R2_001fastq.gz ) 29%
~ Key: TestCampy2L) D TestCampy2L)-AR-M5334-231116_51_L001_R71_001fastq.gz
SEQUENCERRUN_ID
AR-M5334-231116 TestCampy2L)-AR-M5334-231116_51_L001_R2_001fastq.gz

Hide Details

@D Start Pipeline  PulseNet2.0 Pipeline H

@ Impaort Metadata

Reset EI

After the files have been linked successfully and have a “File Linked”

indicator, click “Next”.

NOTE: In order to link more files in PulseNet 2.0, click “Reset” in the

“Link Files” window and go to step 6.1.5.1.
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~" Pipeline started successfully. s> View Pipeline X

& Link Files

o Select Files e Import Rules o Link Files @ Import Metadata

Click Start Pipeline to..
Upload 4 files for 2 samples.
Update 2 sample entries in database,

Vv Key: 5356942L) [ 5356942LJ-HU-MOT121- @ 100% ¢ File Linked
SEQUENCERRUN_ID 240410_536_L001_R1_001fastq.qz

HU-M07121-240410
[ 5356942LJ-HU-MOT121- @ 100% ¢ File Linked

240410_536_L001_R2_001fastq.gz

Vv Key: 5357258L) [ 5357258LJ-HU-MOT121- @ 100% ¢ File Linked
SEQUENCERRUN_ID 240419_514_L001_R1_001fastq.gz
HU-M07121-240419
5357258LJ-HU-M07121- @ 100% ¢ File Linked
240419_514_L001_R2_001fastq.gz

Hide Details

@ Files Linked Successfully | & Pipeline Run Started Succesfully | s+ View Pipeline Run |

6.1.5.9.  Click “Select Import File”. See Appendix PNDO05-2 for instructions on
importing metadata.
NOTE: The imported samples will be selected in the grid view and the
pipeline status icon will indicate the samples are running in the pipeline.
The green indicator will be present showing that the sequence is linked to
a local file source.

O O s W ke

[ O] 2015C-4942_pypolca_co

| _ 2N2C-4221 pypolca_col
] 2015C-5150_pypolca_cot

[V LN I

[P EJ 7

6.1.6. BaseSpace Linked Sequence Files
6.1.6.1.  Click “Pipelines” in the top menu bar of the grid view and then click
“Link Files”. Under “Select a File Source” in the “Link Files” window,
click on “BaseSpace”. See steps 6.1.1 to 6.1.4. for screenshots.
6.1.6.2.  Click “Login to BaseSpace” and enter your login credentials.
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6.1.6.3.

6.1.6.4.

6.1.6.5.

illumina
Selected Samples

SignIn

....... s

Back to File Source Select

Select the “Personal” workgroup and click “Accept”.

This app is requesting permission to:

PulseNet2.0
CDC NCEZID DFWED EDLB

N Access your basic information.

This includes your name and email address.
2 Global Browse
This app may browse the names of your Projects, Samples, and

App Results, but cannot view or download the associated files.

Select the workgroup this app has permission to access:

| Personal
Don't Accept Accept

& Link Files x [yt e X
- >
@ seectries @ imrort Rules © inkriles @ imrort Metadata {’},
I
) Login to BaseSpace O Use project name as SequencerRun_Id

NOTE: BaseSpace projects should always be saved in Personal
Workgroups since PulseNet 2.0 cannot locate files in other workgroups.

Search for and choose a BaseSpace project.

Q search projects.

Selected Samples

& Link Files X
@ select Fies @ import Rues @ tinkries @ import Metadata
My Projects = O Use project name as SequencerRun_Id

hes—
NV_230403
Last Modified 11/18/2024 4:46:12 PM

&NV 212117
Last Modified 11/18/2024 4:46:03 PM

&= NY_218110
Last Modified 11/18/2024 4:45:59 PM

NV_239251
Last Modified 11/18/2024 4:45:55 PM

NV_266293
Last Modified 11/18/2024 4:45:41 PM

= rnnu

18730405

Back to File Source Select

=
Select the Personal” workgroup again and click “Accept”.
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6.1.6.6.

6.1.6.7.

6.1.6.8.

PulseNet2.0
CDC NCEZID DFWED EDLB

This app is requesting permission to:
) Access your basic information. -
This includes your name and email address.
&3 Global Browse

This app may browse the names of your Projects, Samples, and
App Results, but cannot view or download the associated files.

Select the workgroup this app has permission to access:

) g

Personal

([a=mn)

& LinkFiles
o Select Files @ Import Rules

My Projects NV_230403

X
@ Link Files @ Import Metadata

(O Use praject name as SequencerRun_Id

‘ Q search samples..

B SAP23-3307-DS-NV-MNO01149-
230530

Created: 6/1/2023 1:35:47 PM

‘ Selected Samples

L SAP22-1300-NV-MN01149-220923
Created: 9/27/2022 10:44:10 AM

[0 & sAP22-0692-NV-MN01149-220923
Created: 9/27/2022 10:44:10 AM

d Selecled Samples to Pipeline

Back to File Source Select

[0 & sAP22-0236DS-NV-MNO01149-220422

Click “Next”.

& LinkFiles
o Selact Files @ Import Rules

My Projects NV_230403

‘ Q Search samples

[ R sAP23-3307-DS-NV-MNO01149-
230530

Created: 6/1/2023 1:35:47 PM

1 L 5AP22-1300-NV-MNO1149-220923
Created: 9/27/2022 10:44:10 AM

[J & sAP22-0692-NV-MNO01149-220923
Created: 9/27/2022 10:44:10 AM

Created: 6/6/2022 12:58:17 PM

[0 B sAP22-0236DS-NV-MN01149-220422

Back to File Source Select

X
@ Link Files @ Import Metadata
() Use project name as SequencerRun_ld
‘ Selected Samples
L SAP23-3307-DS-NV-MNO01149-230530 -
o
NV_230403
L SAP22-1300-NV-MNO01149-220923 -
)
NV_230403
Next

Select a saved import rule template for “Key” and
“SEQUENCERRUN _ID” by clicking on the corresponding “Pattern” box

Search for and select samples. Click “Add Selected Samples to Pipeline”.
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6.1.6.10.

and click “Next”. Add a data decorator to the Key if needed.

& Link Files

Select Files o Import Rules

Key * SEQUENCERRUN_ID

Pattern Type Pattern Type

() Regular expression: match the expression and use the (O) Regular expression: match the expression
subexprassion and use the subexpression

© Parse component: find the component ‘[DATA]', use ™" as © Parse component: find the component
wildcard ‘[DATA]', use = as wildcard

Pattern * Pattern

»

Select an import template..

Select an import template.. -
Parse Key# Parse Sequencer RunlD
This will parse key# using standard PulseNet m This is for sequence files in ﬁ
format. PulseNet format.
BaseSpace Key # — CDC Import Template o
Parse Key # from BaseSpace samples o

BaseSpace Sequencer Run
CDC Miseq jinj ID —
7 Parse Seguencer Run ID from T~

This updates automatically as you type your pattern. -
This updates automatically as you type your
pattern.

Data Decorator (Optional)

Additional Data

[DATA] decorator

Optional: Template for additional data. Use [DATA] as placeholder
for the parsed key (e.g., '[DATA] decorator’).

Reset

NOTE: See Appendix PNDO5-1 for instructions on creating and saving
import rules/parsing templates for Key and SequencerRun_ID.
Click “Show Details” to show details about each sample being linked.

& Link Files

X

@ Select Files @ Import Rules e Link Files @ Import Metadata

Click Link Files to..
Upload 4 files for 2 samples.

asapla entries in database.
[Show Details

@ Start Pipeline | PulseNet2.0 Pipeline ERN 2 Link Files o=

B
NOTE: The “Link Files” tab will show how many files are being
uploaded and how many files are being created and/or updated.

Make sure “Start Pipeline” is toggled on and “PulseNet2.0 Pipeline” is
selected”. Click “Link Files”.
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& Link Files X

@ Select Files @ Import Rules e Link Files @ Import Metadata

Click Link Files to..
Copy 4 files from BaseSpace
Create 2 new sample entries in database.

@ Key: 2501762101 [ 2501762101-WY-5H00343-250801_522_L001_R1_001 fastq.gz

SEQUENCERRUN_ID
WY-SH00343-250801 | [1 2501762101-WY-5H00343-250801_522_1001_R2_001.fastq.gz

@ Key: 2501767201 [ 2501767201-WY-5H00343-250801_523_L001_R1_001 fastq.gz
SEQUENCERRUN_ID
WY-SH00343-250801 [ 2501767201-WY-5H00343-250801_523_L001_R2_001.fa: stq.gz

Hide Details

@ start Pipeline | PulseNet2 0 Pipeline s | & Link Files [eEGGE
= -

NOTE1: @ indicates a new sample is being created and Vv indicates a
sample is being updated.

NOTE2: The upload progress window will show the progress for each
file. Users can close out of the “Link Files” window while the files are
linking without interrupting the upload process; however, DO NOT close
the PulseNet 2.0 web application until the linking completes. Click
“Pipelines” in the top navigation panel and select “Link Files” to reopen
the “Link Files” window.

NOTE3: Pipeline submissions can be cancelled by clicking the “Cancel”
button.

@ Link Files X

@ Select Files @ Import Rules e Link Files @ Import Metadata

Total Upload Progress: 0%
Uploaded 0/4 Files. Linked 0/4 Files.

v Key: 2501762101 [ 2501762101-WY-5H00343-250801_522_L00T_R1_001 fastq.gz 9, Linking File..
SEQUENCERRUN_ID
WY-SH00343-250801 | [0 2501762101-WY-SHO0343-250801_522_L001_R2_00'1 fastq.gz ® Linking File..
v Key: 2501767201 [ 2501767201-WY-SHO0243-250801_523 LOG_R1 001 fastq.gz ® Linking File..
SEQUENCERRUN_ID
WY-SH00343-250801 | [ 2501767201-WY-SH00343-250801_523_L001_R2_001 fastq.gz 9 Linking File..

Hide Details

@ start Pipeline  PulseNet2.0 Pipeline E] S Cancel
e [

6.1.6.11. After the files have been linked successfully and have a “File Linked”
indicator, click “Next”.
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@ Link Files X

@ Select Files @ Import Rules e Link Files @ Import Metadata

Click Link Files to..
Copy 4 files from BaseSpace
Update 2 sample entries in database.

~ Key: SAP23 [ SAP23-3307-DS-NV-MNO1149- & File Linked
SEQUENCERRUN_ID 230530_51 1001 R2 001 fastq.gz
3307-DS-NV-MNO1149-
230530 [ 5AP23-3307-DS-NV-MNO1149- & File Linked

230530_S1_L001_R1_001 fastq.gz

v Key: SAP22 [ sAP22-1300-NV-MNO1149-220923_55 L00T_R2_001.fastq.gz ¢ File Linked

SEQUENCERRUN_ID
1300-NV-MN01149-220023 || [1 SAP22-1300-NV-MNO1143-220923_55_L001_R1_001.fastq.gz ¢ File Linked

Hide Details

@ File Linking Complete | & Pipeline Run Started Succesfully | ++ View Pipeline Run

Reset 24

6.1.6.12.  Click “Select Import File”. See Appendix PNDO05-2 for instructions on
importing metadata.
NOTE: The imported samples will be selected in the grid view and the
pipeline status icon will indicate the samples are running in the pipeline.
The green indicator will be present showing that the sequence is linked to
BaseSpace. This is the same indicator as for files linked locally.

O O s W ke

1[0 ] 3 | 2015C-4942_pypolca_co
2| O | 3, | 2012C-4221_pypolca_cor
31 O 3 2015C-5150_pypolca_cor

6.1.7. NCBI Linked Sequence Files
6.1.7.1.  Click “Pipelines” in the top menu bar of the grid view and then click
“Link Files”. Under “Select a File Source” in the “Link Files” window,
click on “NCBI SRA.” See steps 6.1.1 to 6.1.4 for screenshots.
6.1.7.2. Enter a partial Strain ID, BioSample, or SRR ID followed by an asterisk
(*) or enter multiple complete IDs separated by a pipe (|) character and
click “Search”.
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[Q PhusAs Search
[J B SRR7059380 PNUSAS000235wgs "

6.1.7.3.

6.1.7.4.

6.1.7.5

Size: 456.69MB

Published: Tue Apr 24 2018

0 & SRR3499843
Size: 204.43MB

PNUSAS000326:wgs

Published: Thu May 12 2016

] & SRrR3499842
Size: 246.62MB

PNUSAS000328:wgs

Published: Thu May 12 2016 Sizes 273.66MB

[0 & SRR3499841
Size: 322.07MB

PNUSAS000325:wgs

Published: Thu May 12 2016

Size: 456.69MB

Back to File Source Select

[] & SRR3499840 PNUSAS000324:wgs
Size: 343.65MB Published: Thu May 12 2016 D B SRR3499842
Displaying 1 to 20 of 600 results. >

Size: 246.62MB

Q, PNUSAS123456 | PNUSAS

[J B SRRI0717577 PNUSAS123456:wgs

Published: Tue Dec 17 2019

] I SRR7059380 PNUSAS000235:wgs

Published: Tue Apr 24 2018

PNUSAS000328:wgs

Published: Thu May 12 2016

Select the samples returned by the search and click “Next”.

& SRR10717577
Size: 273.66MB

4 SRR7059380
Size: 456.69MB

L SRR3499842
Size: 246.62MB

isplaying 1 to 3 of 3 results.

Back to File Source Select

Q PNUSAS123456 | PNUSAS | Search

PNUSAS5123456:wgs

Published: Tue Dec 17 2019

PNUSAS000235:wgs

Published: Tue Apr 24 2018

PNUSAS000328:wgs

Published: Thu May 12 2016

3 Selected Samples

B SRR10717577

m

L SRR7059380 ]

L SRR3499842 i
Next

Enter the corresponding key numbers (optional) and click “Next”.

¢ Link Files
Select Files
Key
24MP021988
5393069

25C0000966

o

INCBI_ACCESSION SRR_ID

SAMN13615168 SRR10717577
SAMNOg978107 SRR7059380
SAMNO04993646 SRR34899542

Next

x

Click “Show Details” to show details about each sample being linked.
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6.1.7.6

¢ Link Files X

Select Files Import Rules a Link Files

Click Link Files to..
Copy 3 files from NCEI SRA

a=.nouccample entries in database.
Show Details
@ start Pipeline | PulseNet?2.0 SRA Pipeline Rl o Link Files

Reset

NOTE: The “Link Files” tab will show how many files are being uploaded
and how many files are being created and/or updated.

Make sure “Start Pipeline” is toggled on and “PulseNet2.0 SRA Pipeline”
1s selected”. Click “Link Files”.
& Link Files
Select Files Import Rules e Link Files

Click Link Files to..
Copy 3 files from NCBI SRA
Create 3 new sample entries in database.

@ Key: 24MP021988 ¢ SSR_ID: SRR10717577
@ Key: 5393069 & SSR_ID: SRR7059380
@ Key: 25C0000966 & SSR_ID: SRRA046484

Hide Details

@D start Pipeline  PulseNet2.0 SRA Pipeline Bl ” Link Files

Reset

NOTE1: @ indicates a new sample is being created and ¥ indicates a

sample is being updated.
NOTE2: Pipeline submissions can be cancelled by clicking the “Cancel”

button.

6.1.7.7  After the sequences have been linked successfully and have a “File

Linked” indicator, click “Next”.
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 Link Files X
Select Files Import Rules a Link Files

Click Link Files to..
Copy 3 files from NCBI SRA
Update 3 sample entries in database.

v Key: 24MP021988 ¢ SSR.ID: SRR10717577 ' NCBI Linked
~ Key:5393069 ¢ SSRID:SRR7059380 v NCBI Linked
v/ Key: 25C0000966 ¢ SSR_ID: SRR4046484 ~/ NCBI Linkad

Hide Details

@ File Linking Complete & Pipeline Run Started Succesfully =+ View Pipeline Run

Reset Next

6.1.7.8  Click “Select Import File”. See Appendix PNDO05-2 for instructions on
importing metadata.
NOTE: The imported samples will be selected in the grid view and the
pipeline status icon will indicate the samples are running in the pipeline.
The blue indicator will be present showing that the sequence is linked to

NCBI.
0 D o I B i Key
1[O] &£ @ SRR23697514et
2. 0O & @ | SRR2523247%et
3 O & V] SRR25663975et
4l O | & (] | SRR25788326et

6.2 View Status of Pipelines
6.2.1 After the pipeline has completed, you can view the status of the pipeline for each
submitted sequence under the “Pipeline Status” icon in the grid view.

+ New Sample | = 12 Selected a3 Open

e

WICLE. Fipeline Status

| CL20-165013dv2
| CL20-165055dv2
| CL24-160014

| CL24-165193

| CL24-165514

| CL24-165516

| ClL24-165518

| CL24-174006

| CL24-174007

| CL24-174141r1D

= E =
)0 00000 00
)0 0000 O

[F= T~ S I I O S T N Y
odoouooodo O

—_
L]
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NOTE: Sequences that successfully pass the pipeline will be filtered to the
corresponding organism-specific database views based on genus and species
identification by ANI if they belong to the PulseNet surveillance organisms. If ANI
determined that the genus and species is not that of a PulseNet surveillance
organism, the sequence will remain in the Reference ID database view. If ANI
determines that the organism is not one of those listed below, the ANI step of the
ipeline will fail. See Table 1 below.

Database Organism Database |Organism
Campylobacter coli Eschcericia fergusonii
Campylobacter fetus Eschcericia marmotae

Campylobacter Campylobacter Ij}{oin.testinalis Es.cheric.hia rU}./siae
Campylobacter jejuni Grimontia hollisae
Campylobacter lari Listeriainnocua
Campylobacter upsaliensis Listeria ivanoii

Clostridium |Clostridium botulinum*3* Listeria marthii
Cronobacter condimenti Listeria seeligeri
Cronobacter dubliensis Listeria welshimeri
Cronobacter malonaticus Photobacterium damselae
Cronobacter |Cronobacter muytjensii Vibrio alginolyticus
Cronobacter sakazakii Vibrio cidicii
Cronobacter turicensis Vibrio cincinnatiensis
Cronobacter universalis Vibrio fluvialis
. Escherichia albertii Vibrio furnisii
Escherichia — - — -
Escherichia coli* Vibrio harveyi
— — Reference ID[——
Listeria Listeria monocytogenes Vibrio metoecus
Salmonella bongori Vibrio metschnikovii
Salmonella - —
Salmonella enterica Vibrio mimicus
Vibrio cholerae Vibrio navarrensis
Vibrio Vibrio parahaemolyticus Vibrio paracholerae
Vibrio vulnificus Vibrio tarriae
Yersinia Yersinia enterocolitica Yersinia aldovae
Yersinia bercovieri
Yersinia frederiksenii
Yersinia intermedia
Yersinia kristensenii
Yersinia massiliensis
Yersinia mollaretii
Yersinia pseudotuberculosis
Yersinia rohdei
Yersinia species

Table 1. List of organisms identified in Reference ID and Organism Specific Databases

* Shigella species are identified as Escherichia coli by ANI.
** Non-toxigenic C. sporogenes are identified as C. botulinum by ANI.

6.2.2 Analyzed entries will display one of these five status icons:
| Icon | Status

\ Definitions
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Pipeline Completed

Quality is good, sequence data
can be published.

Pipeline Completed with Errors

Pipeline did not complete and
needs to be restarted or
troubleshooted.

Warn

Sequence is passing but has
minor quality issues; it is
recommended to investigate the
reason(s) for warning(s) before
publishing.

)

Pipeline Cancelled

Pipeline was cancelled by the
user and can be restarted.

Fail

Sequence failed quality and
cannot be published; will likely
need to be re-sequenced.

Table 2. Pipeline status icons displayed in the grid view

NOTE: You can hover over these icons to see further details.

=

@
(5]

V]
]
0

A A\ WARN - PrepareReads: Trimmed read2 QC score is low.
* trimmedRead2AvgQC: 29.57 is less than 30

T2017AM-0829

<

& & omgnsangery

a E IMBARA_INT G

A WARN - PrepareReads: Trimmed read? QC score is low.
* trimmedRead2AvgQC: 29.88 is less than 30

A @) FAIL - MIDAS: The secondary coverage is too high.
() * secondaryCoverage: is not within 0 and 1
e W ZUTCAN-TUSY
6.2.3 For any jobs that have status “Pipeline Completed with Errors”, capture the error
message.

6.2.3.1.  Click on “Pipelines” and select “View All Pipeline Runs”.

6.2.3.2.  Select the pipeline that had errors.

6.2.3.3.  Click “Report Error”.

Page 19 of 53
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Pipeline Run Details

Pipeline Run ID 673dedc61c7877110b0ddada

Pipeline Name PulseNet2.0 SRA Pipeline Pipeline Initiated

Pipeline Started
Pipeline
Version

plsnprdweber.azurecrio/nextflow_pn_stgwerl.1.4.6

@ Ermor

Created By gyud@cde.gov

un-
i

@ pipeline Completed with Errors

Pipeline Completed

O Pipeline Errors

Sample Key: SRR31399381_1
Error Message:

11/20/2024 9:10:14 AM
11/20/2024 9:11:32 AM
11/20/2024 9:12:06 AM

Copy operation failed for https://sra-pub-

Report Error

@ SRRa1399381_1 12

RR31399381".

3 Restart Pipeline || All Pipefine Runs || Close

6.2.3.4
for troubleshooting.

Click “Send” on the email to send the error message to PulseNet@cdc.gov

NOTE: Please include a brief description of what you were doing and in

which environment and database,

e,g., “The pipeline errored when I was

analyzing 10 BaseSpace-linked sequences in the Sal/monella Production

database”.

6.3 Review Quality Metrics. Refer to PNDO05.JA1 (PulseNet Job Aid for Illumina Data

Quality Control).

6.4 Review Genotyping Results.

Below is a list of genotyping tools for all organisms

Category Genotyping Tool Organism
SeqSero2 Salmonella
SerotypeFinder (KMA) Escherichia
Subtype/Subgroup ShigEiFinder and ShigaPass Escherichia (Shigella)
Lineage (as determined through ANI) Listeria
Vibrio_Serotyper Vibrio
Campylobacter, C. bot, Cronobacter, Escherichia,
Resistance AMRFinderplus Listeria, Salmonella, Vibrio
Campylobacter, C. bot, Cronobacter, Escherichia,
Plasmids PlasmidFinder Listeria, Salmonella, Vibrio
STX_Typer Escherichia
. STX_Condenser Escherichia
Toxin/Pathotype . . —
Toxin_Typing C. bot, Vibrio
PathotypeFinder Escherichia
Virulence VirulenceFinder Escherichia

Population Structure G

Campylobacter, C. bot, Cronobacter, Escherichia,
Listeria, Salmonella, Vibrio, Yersinia

Clonal Complex

Campylobacter, Cronobacter, Escherichia, Vibrio

parahaemolyticus, Listeria

Table 3. Genotyping tools available in the PN 2.0 organism databases
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6.4.1

Salmonella serotyping — the Genotyper tool populates the following two fields in
the grid view (Salmonella database):

6.4.1.1 “AntigenForm_wgs”: antigenic formula detected by SeqSero2s.
6.4.1.2 “Serotype wgs”: serotype name determined by comparing the antigenic

formula to a lookup table containing the top 100 most common
Salmonella serotypes from the Kauffmann-White-Le Minor scheme.
NOTEL1: the “Serotype” field refers to the traditional serotype determined
using conventional methods.

NOTE2: The “Serotype wgs” field will be populated with the antigenic
formula in the grid view if the serotype does not belong to the top 100
most common serotypes.

Key ‘ AntigenForm_wgs | Serotype_wgs
2024EL-1030a | ug,rrz- Enteritidis
2024EL-1031a . I%gm:- | Enteritidis
2024EL-1032a | Sig,rn:- Ententidis
2024EL-10333 | 1 9:g,m:- | Enteritidis
2024EL-1034a | 9:g,rmz- Enteritidis
2024EL-1035a | %g,m:- | Enteritidis
2024EL-1036a | Qig,rnz- Enteritidis
2024EL-1037a | 9:g,mz- Enteritidis

6.4.1.3 Salmonella genotyper information can also be observed by double-

clicking the “Key” field of an entry to view the “Isolate Sample” window,
clicking on the “Processes and Metrics” tab and selecting “SeqSero” under
“Processes”.

Isolate Sample: 2024EL-1034a

Sample ID: 6717fa0bdd0a46bd905683aa Status: Warning Published to National Database: Yes
Created: 10/22/2024 3:16:27 PM Created By: gyud@cdc.gov Modified: 10/23/2024 8:17:55 PM
Sample Metadata | Processes and Metrics | Analyses Outputs  Input File Links  NCBI Upload Result
Summary Processes SeqSero
Genus Salmanela « Genusldentify Genotyping Results @
Species enterica

A\ PrepareReads
MidasSecondaryCoverage 0.00564015792442

AverageQuality_Qscore 3505 v MIDAS "results”: {
AvgQuality_read! 3607 ' GenerateAssembly "fornula®: *T 9:g,m:-",
"serotype”: "Enteritidis”
AvgQuality_read2 3403 + CorrectAssembly 1.
AvgReadlength 216 “extra": []
~ ANI }
AvgDeNovoCoverage 5108
Length 4729384 v AlleleCalling
Cantigs 435 v AlleleFilter
N50 219050 « MLST

AllelesCalledCoreCount 2915
+ AMRFinder(resistance)

AllelesCalledCorePercent 971

masmidsFound ) + PlasmidFinder(plasmids)

~ ORG_ANI
+ isPCR

+ SegSero

>+ View Pipeline Download FASTA || @ View NCBI Pipeline || Edit || Close

6.4.2 Escherichia genotyping
6.4.2.1 Escherichia serotyping — the Genotyper tool populates the “Serotype wgs”

field with O and/or H antigens based on the process SerotypeFinder (KMA).
NOTE: The “Serotype” field refers to the traditional serotype determined
using conventional methods.
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WiGS_id serofype_wgs
PMUSAE202104 013/0129/0135:H14 |

| PNUSAE202105 | O2e:H11
PMUSAE202106 013/0129/0135:H14

| PNUSAE202107 | O157:HT
PMUSAE202108 02e:HN

| PNUSAE202109 | O2e:H11
PMUSAE202110 02e:HN

| PNUSAE202111 | O103:H25
PMUSAE202112 O157:HT

| PNUSAE202113 | 0182:H21
PMUSAE202114 O15:H45

6.4.2.1.1 The O antigen may not always be identified — the region encoding the
O antigen often sequences poorly even with overall high coverage.

6.4.2.1.2 Multiple O antigens may be identified — some O antigen sequences
are nearly identical and cannot be distinguished from each other.
Some examples for Escherichia are below:

0106/017/077:H45
017/044/077:H18
0169/0183:H41
0123/0186:H2
0123/0186:H11
O118/0151:H16
013/0129/0135:H14

6.4.2.1.3 Sequences with missing O antigens or multiple O antigens can be
published to the national database.

6.4.2.1.4 Shigella sequences are further analyzed using ShigaPass

(https://github.com/imanyass/ShigaPass) and ShigEifinder.

6.4.2.1.4.1 Shigella serotypes are populated in the serotype wgs field.

i Serotype_wgs

1a
1b
1b
2a
b
2a
b
b
2a

NOTE: The serotype wgs field will be blank for Shigella
sonnei sequences. This is because Shigella sonnei is unique in
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that, unlike other Shigella species that have many serotypes,
Shigella sonnei generally consists of only one serotype.
6.4.2.1.4.2 O and H antigen information is NOT populated into PN 2.0
grid view but can be viewed under Processes and

Metrics—>KMA.
Isolate Sample: 26JAN_flex5
Sample ID: 697776011f65619c6511cc19 Status: Warning Published to National Database: No
Created: 1/26/2026 9:11:13 AM Created By: QWC2@cdc.gov Modified: 1/26/2026 1:36:48 PM Modfied
Sample Metadata Processes and Metrics Analyses Outputs
Summary Processes KMA
Genus Escherichia G ing Result:
+ Genusldentify enotyping Results @
Species co
~ PrepareReads a
MidasSecondaryCoverage 0.00919604341535 {
AverageQuality Qscore 35,62 ~" MIDAS “pesults™: {
AvgQuality_read] 3571 + GenerateAssembly ot [
"013/0129/0135"
AvgQuality read2 3552 A CorrectAssembly ]
AvgReadLength 143 "HU: [
~ ANI “H1a"
AvgDeNovoCoverage 5545 ]
Length 2454526 ~ AlleleCalling .
Contigs 342 ~ AlleleFilter “extra": [
. {
NS0 30454
Vv MLST “#Template™: "wzx 21 EU296422 013",
AlielesCalledCoreCount 2402 “ B .
FlestalledCorstoun ~" AMRFinder(resistance) "SCOFE . "49?75 2
AlielesCalledCorePercent 9558 Expected”: "287",
AMRFinderGenes p ~* PlasmidFinder({plasmids) "Templateilengt?'.\ 1%57 .
Template_Identity": "99.84",
PlasmidsFound s V" isPCR "Template_Coverage”: "100.06",
v KMA "Query_Identity": "99.84",
"Query_Coverage": "16@.60",
~ STXtyper "Depth”: "4@.12",
"q_value": "49357.17", S
v 5TXcondenser - < .

Im == View Pipeline Download FASTA Edit = Close

6.4.2.2  Escherichia pathotype — The Genotyper tool populates the “Pathotype”
field in the PulseNet 2.0 grid view based on the combination of genes
detected by the VirulenceFinder v2 tool
(http://genomicepidemiology.org/).
NOTE: Two pathotypes can be reported out as a hybrid pathotype (e.g.,
STEC/EAEC) if genes from both pathotypes are present.
Pathotype E. coli Pathotype Genetic | Gene Gene
abbreviation markers | combination | function
Shigella/EIEC | Shigella/Enteroinvasive | ipaH, One or more | Adherence
ipaD, or and
icsA invasion
(virF)
STEC Shiga toxin-producing | stx1 or Any Shiga toxin
(EHEC) stx2
EAEC Enteroaggregative aaiC, aaiC, aggR Secreted
aggR, or aafA; protein,
aatA, aatA must regulator,
aafA also have mediated
one of the adherence,
other three aggregative
present
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adherence
fimbriae

ETEC

Enterotoxigenic

cfa, est,
eltA

cfa plus one
or more
toxin

colonization
factors, heat
stable toxin,
heat-labile
toxin

EPEC

Enteropathogenic

eae,
ehyl,
pEAF

eae plus one
of the other
two

Intimin,
hemolysin,
plasmid
encoded
EPEC
Adherence
factor

DAEC

Diffusively adherent

afaC

Afimbrial
adhesin

Tabled4. Escherichia pathotypes assigned based on the combination of genes detected by the
VirulenceFinder v2 tool

6.4.2.3

6.4.2.4

Escherichia group — The Escherichia group is populated automatically
and indicates whether the sequence is from STEC O157, STEC NonO157,
Non STEC EC, Shigella sonnei, Shigella flexneri, Shigella dysenteriae, or
Shigella boydii.
NOTE: Escherichia group is predicted based on sequence characteristics.
It may not be taxonomically accurate and may differ from species

1dentification based on traditional methods.

.. Escherichia_group

STEC 0157

STEC NonO157
Shigella sonnei
Shigella flexneri

Non STEC EC

.. Toxin_wgs

stx2c

stxla

., Serotype_wgs

O157:H7

026:H11

08:H45

Escherichia stx gene subtype (STEC only)— the Genotyper tool populates
the “Toxin_wgs” field in the grid view based on the stx/ and s#x2 subtypes
detected by the in silico PCR tool.

.. Escherichia_group

STEC NonO157
STEC NonQ157
STEC 0157
STEC 0157

STEC 0157

4 TOXin_wgs
#

stxla
stxla
stx2a
stxla; stwc

stx2a; stxlc

.. Serotype_wgs

026:H11
0103:H2
O15T:HT
O15T:HT

O15T:HT

.. Pathotype

STEC
STEC
STEC
STEC

STEC
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6.4.2.5

NOTEI1: There are known cross-reactivity problems with the detection of
stx2d. If the stx2d subtype is detected together with other stx2 subtypes,

the result is likely false positive.

NOTE2: Stx subtypes identified using the current version of the tool
includes stx/a, stxlc, stxld, stx2a, stx2b, stx2c, stx2d, stx2e, stx2f, and
stx2g. Other rare/newer subtypes that either already exist/could potentially
be discovered are not identified by the STXtyper at this point in which
case Toxin_wgs will be blank; however, the Pathotype field has "STEC"
as a pathotype because the pathotype field is populated based on the
VirulenceFinder results and the VirulenceFinder is capable of detecting
the newest subtypes. In this case go to “Processes and Metrics” >
“Processes” > “VirulenceFinder” and scroll down the “Genotyping
Results” to find out whether a new/rare subtype (such as k, m, n, 0) was

detected.

Escherichia genotyper information can also be observed by double-
clicking the entry to view the “Isolate Sample” window, clicking on the
“Processes and Metrics” tab and selecting “STXtyper”, STXcondenser”,
“PathotypeFinder”, or “VirulenceFinder” under “Processes”.

Summary
Genus Escherichia
Species coli
MidasSecondaryCoverage 0.0142857142857
AverageQuality_Qscore 3438
AvgQuality_read! 3663
AvgQuality_read2 3312
237

AvgDeNovoCoverage 57.16
Length 4485660
Contigs 366
NSO 25083
AllelesCalledCoreCount 2404
AllefesCalledCorePercent. 0566
AMRFinderGenes 8

PlasmidsFound 7

Sample Metadata | Processes and Metrics | Analyses Qutputs

Processes

v PrepareReads

v MIDAS

v GenerateAssembly
A CorrectAssembly

Vv ANI

Vv AlleleCalling

v AlleleFilter

v MLST

' AMRFinder{resistance)
' PlasmidFinder{plasmids)
v isPCR

v KMA

v STtyper

+ STXcondenser

 PathotypeFinder

V' VirulenceFinder

VirulenceFinder

Genotyping Results @

"results”: {

true,
i true,

“aur": false.
«

»

NOTE: VirulenceFinder results can be viewed in a comparison with
multiple entries by changing quality to virulence finder where 1=presence
of a virulence gene, 2=absence of a virulence gene. If desired, you can
export the values as a .csv file by clicking “Options” and “Export

Analyses”.
) saveAs = oOptions + g KE;T:;Jses v =quaity + |Q search
e | ssQ30 | SrsQ30Freq quality rsQ30_2
wgmlst

1 387086511 0921726 plasmids BBESE2TD
i 333254225 0.924545 resistance 89457375
3 357143324 0.850333 virulence_finder 65180357
8 JA7a3Tag Nan444s 10=gs43a7 1a0a3asnT
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6.4.3 Vibrio Genotyping

6.4.3.1 V. cholerae serotyping — The Genotyper tool populates the

“Serotype wgs” field with the O Serogroup (either O1 or O139) based on
a custom-built tool.
6.4.3.2 V. cholerae toxin detection— The Genotyper tool populates the
“Toxin_wgs” field with presence (ctx+) or absence (ctx-) information for
the cholera toxin gene based on in-silico PCR.

6.4.3.2.1

lew Sample  # EditView b, Import  , Export  #f Single-Click Edit | Q, Search = | samples loaded: 81/21

O B o W B8 &« # species # subspecies § serotype_ wgs £ Toxin_wgs

o &£ @ SRR20589344. o1 e
o & (-] SRR2744445 o1 et

0O & @& SRR29617425

o &P (] SRR29617426

a P [] SRRI3206912et

o & (] SRRI3206836et Nat O1, Net 0138 it

a [] K3430-5H00687-25-002

(m] B (] 2025V-1181-M347-25-00  cl Not O1, Net 0139 s

a B [] 2026V-1199-M947-25-0(  cholaras Not O1, Net 0139 e
8] A 2025V-1169-M947-25-0( | _cholere | NotO1. Net 0139 -

o © 2025V-1193-M947-25-0( _ cholerae Nat 01, Net 0139 ae
C B [] 2025V-1182-M947-25-0(  cholerse Not O1, Not 0139 e

(8] (] 2025V-1194-M347-25-01  cholerse Nat 01, Net 0133 tx-
8] © 2025V-1180-M947-25-0( | cholerse Not O1, Net 0139 e

a B [] 2025V-1177-M947-25-00  cholerae Nt O1, Not 0139 b

(8] (] 2025V-1200-M347-25-0 | cholerse o1 et

a (] 2025V-N174-M347-25-00  cholerae Not O1, Not 0133 b

(] B (] 2025V-1203-M47-25-0 cholerae Not 01, Not 0139 e

a ] [1] 2025V-1197-M947-25-0(  tarriae

m] [] 2025V-1170-M347-25-0(  cholerae o1 eres

a (] 2025V-1201-MI47-25-0  choleras Not 01, Net 0139 -

o B (] QA_MOPH_Fatimabdul  parahaemalyticus

a B [] UNK7-DRHsept25 parahaemolyticus

SN ) @  anves 002 | parsnsemoiymeus

o B & 2013V-1176v3MiSeq parahasmalyticus

a 4] () 2013V-1176v2MiSeq parahaemolyticus

o B @ 2013V-1252MiSeq

o B @ 2012V-108%v2MiSeq

a [] 201V-1043v2MiSeq Not O1, Nt 0139 ek

o B e 08-24722MiSeq

a B [] 2466128test 2 DNU_mg ~ cholerae Not 01, Not G138 s
1 &) ] K3430test RD-IA parahaemalyticus.

e

The serotyping and toxin typing information can also be observed by
double-clicking the “Key” field of an entry to view the “Isolate
Sample” window, clicking on the “Processes and Metrics” tab and
selecting “Serotyper” or “Toxin_Typing”, respectively, under

“Processes”.
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6.4.4 Listeria lineage — the Genotyper tool will populate the “Lineage” field in the grid

Isolate Sample: 08-2472v3MiSeq

Sample ID: 66b24f2542762a2116fc6655
Created: §/6/2024 12:28:21 PM

Sample Metadata Processes and Metrics

Status: Error
Created By: eih3@cdc.gov

Input File Links

Processes

~ Genusldentify

Summary
Genus Vibrio
Species vulnificu:

~ PrepareReads

AverageQuality_Qscore 3627

v MIDAS

AvgQuality_read1 36.97
AvgQuality_read2 35.58 ~ GenerateAssembly
24
AvgReadLength 241 ~ CorrectAssembly
AvgDeNovoCoverage 7273
v ANI
Length 5140833
Contigs 5 + AlleleCalling
N50 844564 ~ AlleleFilter
AMRFinderGenes 1

AlleleNaming(wgmlst)

v MLST

~ AMRFinder(resistance)

+" PlasmidFinder(plasmids)

~ Toxin_Typing

~ Serotyper

=+ View Pipeline

Download FASTA Edit

Close

Published to Natio
Modified: 12/19/20

Toxin_Typing

Genotyping Results @

{
"Toxin_pcr™: {
"ctxa-2": false
bs
"Toxin_wgs": "ctx-",
"extra®: []
b

view.

Genus Species Lineage ANICoverage | ANI

Listeria | monocytogenes 03.9041 09.5184
Listeria | monocytogenes | | 957204 | 995135
Listeria | monocytogenes L | 944139 | 994803
Listeria | monocytogenes | | 952519 | 99.5062
Listeria | monocytogenes | 946026 | 994042
Listeria | monocytogenes | | 948022 | 99483
Listeria | monocytogenes L | 952445 | 995095
Listeria | monocytogenes | | 943862 | 994777
Listeria | monocytogenes | | 57.0993 | 990253
Listeria | monocytogenes L m | 97.0086 | 99.0257
Listeria | monocytogenes || | 953506 | 994506
Listeria | monocytogenes L | 953547 | 987845

Page 27 of 53

6.4.5 C. botulinum— the Genotyper tool will populate the “ToxinSubtype” field in the

grid view.

NOTE: NT is provided when the toxin gene is not detected; the isolate is
presumed to be non-toxic (i.e., C. sporogenesis identified which is genetically
identical to C. botulinum except for the presence of the botulinum neurotoxin

gene).
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;; loxinSubtype

s
i

NT

.. Genus .. Species
Clostridium botulinum
Clostridium botulinum
Clostridium botulinum

AlB5(silent)

Al

6.4.5.1

The toxin typing information can also be observed by double-clicking the

“Key” field of an entry to view the “Isolate Sample” window, clicking on
the “Processes and Metrics” tab and selecting “ToxinTyping” under

“Processes”.

Isolate Sample: SRR24495891_et_UAT18

Sample ID: 6970ffa18179c71b31fc9f19

Status: Warning
Created: 1/21/2026 11:32:33 AM

Created By: eihd@cdcgov

Sample Metadata | Processes and Metrics | Analyses Outputs

Summary Processes

Genus Clostridium

+ Genusldentify
Species botulinum
A PrepareReads

MidasSecondaryCoverage 0.0215265342466

AverageQuality Qscore 3669 v MIDAS
AvgQuality_read! 3733 + GenerateAssembly
AvgQuality_read2 3604  Comecthssembly
AvgReadLength 142

~ ANI
AvgDeNovoCoverage 5426
Length 3814492 + AlleleCalling
Contigs 58 + AlleleFilter
NSO 168072 o MLST
AMRFinderGenes 1

~ AMRFinder(resistance)

+ ToxinTyping

Im =+ View Pipeline Download FASTA || Edit | Close

+ PlasmidFinder(plasmids)

Published to National Database: No

Modified: 1/22/2026 2:12:33 PM Modf]

ToxinTyping

Genotyping Results @

“results”: {
“ToxinSubtype”:
"BONT 17: {

"BONT_Seq”: "ATGCCATTTGTTAATARACAATTTAATTATAA)

"Subtype”: "A1",

“"Subtype_QC": "PASS”,

“PercentHitlLength”: 100,

"BONT_errors™: {
"Missing_Blast_Hits": false,
“Low_Percent_Hit_Length": false,
"Multi_Region_Hit": false,
"Multi_Contig Hit": false,
"Hit_Contains_Gaps”: false,
"Translated_Missing Start”: false,
"Translated_Internal Stops”: false,
“Translated_Gap Out Of Frame™: false,
"1sPCR_Results_Missing™: false,
"1SPCR_BLAST Discrepancy”: false,
"isPCR_Length_Discrepancy”: false

"AL",

6.4.6 Resistance and plasmids (all organisms except Yersinia)— The experiments for
resistance and plasmids can be viewed in two ways:

6.4.6.1

6.4.6.1.1

Multiple samples at the same time in a comparison:
Select the entries in the PulseNet 2.0 grid view. Choose “X Selected”

and click “Add to New Comparison”.
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6.4.6.1.2

6.4.6.1.3

6.4.6.2
6.4.6.2.1

6.4.6.2.2

4+ MNew Sample

26
27
28
29
30
31
32
33
34
35
36

37 |
38 |

39

i< H<H<H<H<H<H<H<H<H<] <

FEFFPFRFPFRFFPFPRFPFRFRFE

0eeeRARARAAAAQ

L

:= 11 Selected

a1 Open

Create View from Selected

Add to New Comparison

CEHEP @I®|®

Add to Existing Comparison
Export Selected

Publish Selected to National DB
Delete selected

Perform Fast Matching

OO0

T SUTGR-UIO0

| CDC_2018K-0557

CDC__20M8K-0953

| CDC_2018K-1032

CDC_ 2018K-1085

# Edit View

Allele_

In the comparison window, change “quality” to “plasmids” or
“resistance” using the drop-down menu.
NOTETI1: For resistance, 1=presence of a resistance gene,
blank=absence of a resistance gene.
NOTE2: For plasmids, 1=presence of a plasmid, 2=absence of a

lasmid.
K save As = Options v [l View: Analyses v = plasmids v |Q Search >
IncFIA [ IncFIC(FII) I quality BK30683) | IncFIB{APOD118)
wgmlst
a 2 V plasmids \ |

2

2

2

2

2

2

2

1

2

resistance

ra

2

If desired, you can export the values as a .csv file by clicking
“Options” and “Export Analysis”.

One sample at a time:

Double-click on an entry in the grid view to open the “Isolate
Sample” window.
Click on the “Analyses Outputs” tab and select “plasmids” or

“resistance” under “Analyses”. Click on the down arrow to export
these metrics as a .csv file.
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Sample Metadata Processes and Metrics Analyses Outputs

Analyses plasmids @

- IncFlA
quality

IncFIC(FI)

wgmlst
El IncFll

plasmids ] IncFIA{pBK30683)

resistance IncFIB(APOD1918)
replUs43
repldb
replda
repls44
repdc
rep7de
rep7b
repla
pKPC-CAV1321
IncHNB(R27)
IncHNEB(pNDM-CIT}
IncHI2

Incln-1{Alpha)

[ S I S e L ]

IncB/OSKIZ

4

RECibEN | e+ View Pipeline || Download FASTA || Edit || Close

-

6.5 Review 7-Gene MLST Results.
6.5.1 7-gene MLST schemes available in different organism-specific databases:

6.5.1.1

6.5.1.2
6.5.1.3

6.5.14
6.5.1.5
6.5.1.6

Campylobacter: Oxford schemes for jejuni (works also for coli), lari,
fetus, upsaliensis

Clostridium: PubMLST

Escherichia: Achtman (used to populate the “MLST ST field), Pasteur,
Whittam

Listeria: Pasteur

Salmonella: Achtman

Vibrio: PubMLST

6.5.2 “MLST _ST” and/or “MLST_CC” fields will be automatically populated with the
public ST nomenclature using the PulseNet 2.0 pipeline.
NOTE: MLST CC is only populated for Campylobacter, Cronobacter,
Escherichia, Vibrio parahaemolyticus, and Listeria.

Genus Species MLST_CC MLST_ST
Campylobacter Jjejuni ST-48 complex ST918
Campylobacter Jjejuni ST-48 complex ST918
Campylobacter jejuni ST-48 complex 57918
Campylobacter coli ST-828 complex 571068
Campylobacter cal ST-828 complex $T1068
Campylobacter coli ST-828 complex ST1068
Campylobacter col 5T-828 complex 571068
Campylobacter coli ST-828 complex 571068
Campylobacter Jjejuni ST-45 complex ST45
Campylobacter Jjejuni ST-52 complex 5T52
Campylobacter jejuni 5T-21 complex 5T8
Campylobacter jejuni ST-179 complex 5T5453
Campylobacter Jjejuni ST-21 complex sT8
Campylobacter Jjejuni 5T-21 complex ST8
Campylobacter jejuni 5T-21 complex 5T8
Campylobacter jejuni 5T-21 complex 518
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6.5.2.1

Unmatched/undetected sequence types are left blank. You can further

investigate the reason for this by creating a comparison for the isolates
with missing STs to see only the 7 housekeeping genes. In the comparison,
change “quality” to “wgMLST” and change “MLST Scheme: “cgMLST”

to “7-gene MLST”.

B saveAs = Options + [ View Analyses v = qualty v ‘Q Search 4
5rsQ30 | SrsQ30Freq | quality 50302 SrsQ30Freq_1
wgmlst
147468039 0800854 7750 B 0.8455303604458441 |
plasmids
153044382 0914291 78021 0.9321130478143574
| resistance
140836673 0916801 - TS 0.9336377375873986 |
170114254 016713 36740057 33374197 0.9347511575835852
338331661 0839448 173728867 164602794 0.8622188473504556 |
316304373 0820733 174652331 141652042 0.9065356466257563
317025802 0828271 171658107 145367635 0.8972515330440087 |
316360149 DES4107 168671772 148188377 0909583685 1538156
1Y saveAs = Options v [ View: Analyses v  [] MLST Scheme: cgMLST v = wgmist + R
SALM_12272 | SALM_13534 | SALMLT3 yamist | SALM_14531
cgMLST
£3524540678049192 70118051405840994 73359?95?8055' 5680830724390671 |
7-gene_MLST
|
F3524540675049192 22607255251508195 3627625289464 67168232733519776
| Chromosomal
£3524540678049192 11658004995914385 6362762528946 [ L 25320922371119729 |
|
45036913067863794 17722926712596001 4536405919906 Tuse FRUSTSTESTE T 4 ODBETE3TS
£3524540678049192 22607255251508195 63627825280469425 7303137630751672 67165232733519776 |
F3524540675049192 204792992780373%4 F3627625289469425 17221692396580766 22481157635757487
23444267101745614 20989184398542724 16340856582184745 25145828241161485 26019434084 186065 |
F3524540675049192 22607255251508195 F3627625289469425 F303137630751672 67168232733519776

The ST is usually left blank for the following reasons:

6.5.2.1.1

6.5.2.1.2

6.5.2.1.3

All genes are present, but the profile (the combination of the detected
alleles) is new to the public database.

All genes are present but the detected allele for one or more loci is not
a complete match to any of the known alleles for that particular locus
(please refer to the sequence quality control job aid PNDO05.JA1) for
further details.

One or more of the genes are missing from the profile. This can
happen for a number of reasons, but most often is the result of
fragmented genome assemblies.

CAMP_6624 |

66174534941819783

66174534341819763

Y SaveAs = Options v [ View:Analyses v [-] MLST Scheme: MLST jejuni ¥ = wgmist » |Q Search

CAMP_6625 |

> ‘ Selected Corl

CAMP_6626 | CAMP_E627 | CAMP_6625 * O | Key Y MLST_ST MLST_CC

63080651 04 6201 33!

£3304660500443407 45511192155295420 7102845681394185! 1 IE' AL__ 2407005868
14414584638500285 67120127552644971 6124143985053135i 2 D MD__MDA24539553
1156 BAYSE937843696556 3 O MD__MDA24544232

6.6 Publish to the National Database.

6.6.1

Select the entries in the local grid view to be published to the national database.
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NOTET1: Make sure the sequence has successfully completed the pipeline by
looking at the pipeline status. Only sequences that pass the pipeline successfully or
that have a warning symbol can be published to the national database.

Ol 0|« W B «kKey
1 A 2010K-1196
2| N | 2011K-0098
3 (] 2012K-0159
4 N | 2012K-0159-2
s [ 1@ ] 2012K-0158-3

NOTE2: Entries must have PHL ReceivedDate, SourceType, and PatientSex
(human samples only) to be published to the national database.
6.6.2 Click on the “X Selected” menu option and choose “Publish Selected to National
DB”.

+ New Sample = = 5Selected 33 Open & Editv
O O = (® Create View from Selected \ﬂ
1 B A i [
i Add to New Comparison
o p g® p |
3 @ & Add to Existing Comparison
4 v 1 |
—= I, Export Selected r
5 B g—"
5 O | B | &|[Id Publish Selected to National DB |
7 0O g -
d Delete Selected
50 @B g" |
9 O [ @& £ Perform Fast Matching
1[} D | ] G I I I LZUTOR-UUDE I
1 O (] 2015K-0120

6.6.3 A confirmation window will open to confirm the publishing of the sample(s) to
the national database. Click “OK.”

6.6.4 A notification will appear that the sample(s) has/have been published
successfully. The published icon in the grid view will have a green check and the
PulseNet UploadDate will populate in the grid view.

U O | B Key PulseMet_UploadDate
s O | @| @& | 53576400 | 2024-08-14
99 O | Q| _ | 53576410 2024-08-14
wo| e' 53357806L) 2024-07-10
NOTET1: Once samples are published to the NDB, most fields are no longer
editable by your lab.

NOTE2: There are a handful of fields which will remain editable for PHLs after
publishing to the NDB. These include: Purpose of sampling, Animal env,
Food origin, Intended consumer, Food processing method, Facility type,
Food type processed, Env local scale, Env. medium, Local Outbreak Code,
PHL Commentl, PHL Comment2, CIDT, NCBI Submission Date
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NOTES3: Other edits require the sample(s) to be unpublished by a CDC database
manager. Contact PulseNet to make edits by sending an email to
PulseNet(@cdc.gov. Alternatively, you can request samples to be unpublished by
selecting the entry(ies) in the national database grid view, click “X Selected”
menu option and choose “Request to Unpublish Selected Samples”. A database
manager will unpublish these sample(s).

= 1 Selected

a1l Open # Edit View

(® Create View from Selected
@ Add to New Comparison
(® Add to Existing Comparison
1, Export Selected

£ Perform Fast Matching

|l Unpublish Selected Samples

|l Request to Unpublish Selected Samples

E calculate Turnaround Time

NOTE4: Samples unpublished by a Database Manager will have a red
exclamation mark in the “Publication Status” column.

" ["] B ke

() 0 26MDFMLO00142C
o 0 26MDFMLO00T43A
() 0 26MDFMLO00143B
o 0 26MDFMLO00143C
() 0 26MDFMLO00144A
o 0 26MDFMLO00T44B
() 0 26MDFMLO00144C

6.6.5 Outbreak codes, REP codes, and allele codes are automatically copied to the

6.7
6.7.1

local database views when changes are made in the national database view.

Upload to NCBI.

In the PulseNet 2.0 grid view, select the entries to be uploaded.

NOTET1: Verify that the entries have the “WGS _id” field populated.

NOTE2: Before submitting sequences to NCBI, verify that data is not already
uploaded to NCBI. The green page symbol indicates that files are linked locally or
on BaseSpace and have not received an SRR id. Also, there will not be a green
check mark for the NCBI Upload Status. The blue link symbol indicates that an
SRR id is already present in the database. Choose entries with the green page
symbol that have been published to the national database. These entries will also
have a WGS _id number.
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R e W @

O e o
CJ & (] (] @  M24X004566XLEAP

MCEl Upload Status
M24X004566

6.7.2 Select “Start Pipeline on Selected Samples” in the “Pipelines” menu.

»>+ Pipelines (&) Find Clusters @l

1
& Link Files "

s>e Start Pipeline on Selected Samples

@ View All Pipeline Runs

f@ Manage Pipeline Templates
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6.7.3 Select “NCBI SRA Prod Upload” and choose a Pipeline Template.

Start Pipeline on Selected Samples x

Select Pipeline

Select Pipeline Templates H]

Select Pipeline

NCBI SRA Test Upload (SRA Only)
NCBI SRA Prod Upload (SRA Only)
PulseNet2.0 Fipeline

NCBI SRA Test Upload
PulseNet2.0 CLIA Pipeline

PulseNet2.0 Assembly Pipeline

PulseNet2.0 SRA Pipeline

PulseNet2.0 CLIA SRA Pipeline

PulseNet2.0 Pipeline - Ignore QC Fail

PulseNet2.0 SRA Pipeline - Ignore QC Fail
PulseNet2.0 Fipeline - Non Standard Crganisms
PulseNet2.0 SRA Pipeline - Non Standard Organisms

Start Pipeline on Selected Samples x

NCBI SRA Prod Upload

Select Pipeline Templates s

Select Pipeline Templates
NCBI_Salmonella_Prod
NCBI_Salmonella_Validation MiSeq Prep Prod
NCBI_Salmonella_Validation_iSeq_Prep_Prod
NCBI_Salmonella_PROD_ML
NCBI_Salmonella PROD ML Xterra

Selected Samples
& | Key

1 & M24X004566

NOTE: See Appendix PNDO05-3 to create NCBI Submission Templates.
6.7.4 Verify that metadata is complete and correct.
NOTE: Missing metadata will produce the error shown below and will require

you to update the missing content.
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6.7.5

6.7.6

© Samples are missing metadata mappings specified by template.

Click “Start Pipeline”. When the pipeline is successfully initiated, the “Pipeline
started successfully” message will appear.

Once the pipeline completes successfully, the SAMN and SRR accession numbers
will auto-populate in the NCBI_ ACCESSION and SRR id database fields and
synchronize to the national database. Green checkmarks will appear in the “NCBI
Upload Status” column. If the pipeline has an error, a red exclamation mark
appears in the “NCBI Upload Status” column. Please send the error to PulseNet
Central following the same steps in step 6.2.3.

O'Dn | = | W B e | WGS_id | NCBI_ACCESSION | SRR_id |
o | [ 2021K-0250 | ' ' '
O | | | 2021K-0656 | | |

O & A @ | @ 202410302 2024EL-1030a SAMNA4406829 SRR31094052

O B A & O 204r10 | 2024EL-1031a

OB & & 2024E1-1032a 2024EL-1032a | _

O & A @ | @ 202411032 | 2024EL-1033a | SAMN44406906 | SRR31094231

O & A @ © 20401034 2024EL-1034a | SAMNA4406886 | SRR31094201

O & A @ | @ 202611035 | 2024EL-1035a | SAMN44406960 | SRR31094433

O & A @ | @ 202611036 2024EL-1036a | SAMN44406905 | SRR31094214

O & A © | © 2025110372 2024EL-1037a SAMN44406924 SRR31094233

NOTE: Templates can be generated and sequences submitted to a test NCBI
folder using the “NCBI SRA Test Upload” option. Sequences can be uploaded to
the designated NCBI test folder rather than the production (prod) environment for
purposes such as workflow testing, validation, user training, and process
refinement without impacting live production data.
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7. FLOW CHART:
Import Entries and Data into PulseNet 2.0 and PNDO5
Start Pipeline (6.1)
PNDO6
PNDO3

View Status of Pipeline (6.2)

\ 4

Review Quality Metrics (6.3), Genotyping (6.4)
and 7-gene MLST (6.5) results

!

Publish to the National Database (6.6)

l

!

Upload to NCBI (6.7)

Perform Local Cluster

Detection (PNDO06)

i

Generate Reports (PND06)

\4

Report Clusters to Local Epis,
Post on SharePoint (PND03)
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8. RELATED DOCUMENTS:

Document Number Title

PNQO8 PulseNet WGS Certification SOP

PNDO3 PulseNet SharePoint Access and Use SOP

PNDO06 Local Cluster Detection SOP

PNDO06.JA1 Confirmation of Clostridium botulinum
Whole Genome Sequence (WGS) Clusters
using PulseNet 2.0

PNDO05.JA1 PulseNet Job Aid for Illumina Data Quality
Control

9. REFERENCES:

10. CONTACTS:
10.1 CDC PulseNet Response and Outbreak Management Team Inbox:
PulseNet(@cdc.gov

11. AMENDMENTS:
11.1 06/15/2020 — New Document
11.2  03/25/2022
— Added language about downloading REP codes
— Added related documents section #8
—Updated the instructions for creating an NCBI submission template for food and
environmental sequences
—Added separate instructions for creating an NCBI submission template for animal
sequences
— Added the Appendix PNDO05-6, instructions for resubmitting sequence data to NCBI
11.3 03/10/2025
—Revised to use PulseNet 2.0 workflow for sequence data analysis
—Updated Related Document PNQO7: Illumina Sequence Data SOP to be a job aid to
PNDOS (PNDO05.JA1)
11.4 05/10/2025
—Updated Table 1: Organism identification for Reference ID and Organism specific
databases.
—Added Table numbering throughout document.
11.5 08/08/2025
—Updated SOP to align with changes to PulseNet 2.0
—Added instructions for linking sequences to NCBI
11.6 03/05/2026
Updated SOP to align with version 1.9 changes to PulseNet 2.0.
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13.  APPENDICES:

Appendix PNDO05-1. Create and save import rules/parsing templates for “Key” and

“SEQUENCERRUN_ID”

1. Under “Import Rules” tab of “Link Files” window, select “Parse Component...” under the
Pattern Type for Key.
2. Enter “[DATA]-*” in the “Pattern” field and view output in “Live Preview” to verify the
key is parsed out from the sequence file name.
NOTE: See table 5 below for PulseNet Key parsing options.

Key *
Pattern Type
subexpression

wildcard

Pattern *

() Regular expression: match the expression and use the

O Parse component: find the component '[DATA]', use ™' as

| paTal-

[

Example: [DATA]-*
Live Preview

Filename

Output
0912202TUAT18L)

Additional Data

09122027UAT18LJ-IN-M0B8383-
240712_52_L001_R1_001.fastq.gz

This is the data that will be parsed using the pattern.

This updates automatically as you type your pattern.

Data Decorator (Optional)

[DATA] decorator

Optional: Template for additional data. Use [DATA] as placeholder
for the parsed key (2.g., '[DATA] decorator’).

BaseSpace Toolkit is used

PulseNet Key Parsing Pattern!
No dashes [DATA]-*

One or more dashes [DATA]-X*
With or without dashes when | [DATA] *

Table 5. PulseNet Key parsing options

! X= The first letter of the LabID

3. Save the import rule template by clicking on the disk icon, entering a “Template Name”,
and a “Template Description”. Click “Save”.
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NOTE: Template description is optional and checking “Default Template” enables this
template to be automatically chosen in the “Import Rules” step.

Save Import Template

Template Mame *

Parse Key

Template Description

Parse key number = |
from sequencer file -
name using [DATAT-* 1

[ ] Default Template

Save Ccancel

4. Select “Parse Component” under the Pattern Type for SEQUENCERRUN ID.

5. Enter “*-[DATA] *” in the “Pattern” field and click “Preview...” to verify the sequencer
run ID is parsed out from the sequence file name.
NOTE: See Table 6 below for PulseNet SequencerRun_Id parsing options.

SEQUENCERRUN_ID

Pattern Type

'Zj_jil Regular expression: match the expression
and use the subexpression

© Parse component: find the component
[DATA]L, use ™ as wildcard

Pattern
~[DATA]_* H
Example: *-[DATA] *

Live Preview

Data

09122027UAT18LJ-IN-MOB383-
240712_52_L001_R1_001.fastq.gz

This is the data that will be parsed using the
pattern

Output

IN-M08383-240712

This updates automatically as you type your
pattern
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PulseNet Key Sequencing Platform Parsing Pattern
No dashes MiSeq, MiniSeq, iSeq, *-[DATA] *
NextSeq with no
BaseSpace Toolkit used

One dash MiSeq, MiniSeq, iSeq, *-*.[DATA] *
NextSeq with no
BaseSpace Toolkit used

Two dashes MiSeq, MiniSeq, iSeq, ¥k * [DATA] *
NextSeq with no
BaseSpace Toolkit used

Three dashes MiSeq, MiniSeq, iSeq, * ok k K [DATA] *
NextSeq with no

BaseSpace Toolkit used
With or without dashes | Utilize the “Use the project | N/A!
when BaseSpace Toolkit is | name as the

used SequencerRun_Id” option

on the “Link Files” screen
No dashes? ClearLabs *[DATA]-B*
One dash? ClearLabs *_*_ [DATA]-B*
Two dashes? ClearLabs *% % [DATA]-B*
Three dashes? ClearLabs *_x % * [DATA]-B*

Table 6. PulseNet SequencerRun_Id parsing options

'Not applicable

2 In ClearLabs run set up, it is not possible to define the SequencerRun_Id using the standardized PulseNet format. Instead, the
Laboratory ID needs to be added AFTER the PulseNet Key separated by dash. B is the first letter of the Clearlabs instrument Id.

6. Save the import rule template by clicking on the disk icon, entering a “Template Name”,
and a “Template Description”. Click “Save”.
NOTE: Template description is optional and checking “Default Template” enables this
template to be automatically chosen in the “Import Rules” step.

Save Import Template

Template Name *

Parse Sequencer Eun ID

Template Description

ID from seguencer =
file name using *- -
L[paTA] A Y

[ | Default Template

Save Cancel
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Appendix PNDO0S-2. Instructions to Import Metadata

1. Click “Select Import File”.

¢ Link Files

Select Files Import Rules

Choose Sample File (Supported Formats: csv, xls, xlsx)

Select Import File

Specify alternate Id for updates

Key v

Select Metadata Import Template

- Select a template -- v \ Manage Templates |

Import to National Database

Link Files o Import Metadata

2. Navigate to the folder location of the metadata file, click “Open”.

& > v 4 I « Testing > Newfolder

Organize v MNew folder
A Name

»H Metadata
*H Import_5-21

=

>

Cancel

NOTETI1: Field headings in metadata import files without a metadata import template
MUST match PN 2.0 field names to allow for accurate mapping. Additionally, users can
enter the metadata into the templates found on SharePoint and save the spreadsheet

locally.
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NOTE2: Alternatively, a metadata import template can be generated by clicking
“Manage Templates”, entering field heading from your Excel spreadsheet in “User Field
Name” and mapping to the corresponding PulseNet 2.0 field name for “System Field
Name”. Enter a Template Name and click “Create”. This template can be selected using
the drop-down menu for “Select Metadata Import Template” if your Excel spreadsheet

will have the same field headings.

& Link Files

@ Select Files @ Import Rules @ Link Files

Choose Sample File (Supported Formats: csv, xis, xisx)

Select Import File
Specify alternate Id for updates

Key v

Select Metadata Import Te

mplate
— Select a template — v || Manage Templates

O  Import to National Database

[ L mporsamies |

o Import Metadata

Metadata Import Templates

+ New Template

FDA @| Add New Template

Template Name

PatientSex % X

Fields
User Field Name System Field Name
|County ‘ SourceCounty &
|Country ‘ SourceCountry %
|Age ‘ PatientAgeYears %
|Ssx ‘

Add Field

Create

Cancel
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@ Link Files
@ Select Files

Choose Sample File (Supported Formats: csv, xls, xisx)

@ Import Rules @ Link Files

Select Import File
Specify alternate Id for updates

Key v

Select Metadata Import Template

— Select a template -- ~

— Selecta template —

Manage Templates

Kennedy isolates.
FDA

Metadata Import Template_LJ

O Import to National Database

° Import Metadata

[e

NOTES3: At the minimum, the following metadata fields need to be populated in the
organism-specific database (highlighted):

a.
b.
UNKNOWN.

NOTE: PatientSex options must be capitalized.

c. PHL ReceivedDate

NOTEA4: SourceState must use two-letter postal abbreviation.

SourceType: MUST be Animal, Food, Human, Environmental, or Unknown
PatientSex (only if Human SourceType): MUST be MALE, FEMALE, or

B
[ B o P EEE z“m-.vnv/o
S C|som ol e g o | s 200 e e
s wme s e -
o ~|
A A B | 4 | o | « F | e H | ' [ K 1 L | ™
1 |key PHL_ReceivedDate _CollectionDate SourceType Sourcesite |TypeDetails  Sourcefity |SourceCounty Patientsex
2 |248873547 2/5/2024  1/29/2024 Human  Stael Atlanta Fulton G MALE a8
3 |2488/3548 3N I,UIII'A‘ 3/10£2025 Human Stool Atlanta ‘Hllfnn GA FEMALE 27
| 4 |248873549 6/, ,'1014‘ 5/29/2024 Human Blood Atlanta ‘Fulmﬂ GA MALE 3
| 5 |248873550 7/8/2024  7/A/2024 Human  CSF Manta__ Fullon GA MALE 25
| 6 [248873551 9/28/2024  9/21{2024 Human __ Sloel Allanta_[Fulton GA UNKNOWN 3
| 7 [228873552 382024 3/1/2024 luman___ Stool | Atlanta | Fulton GA MALE 17
| o |248873553 _5/25/2024, | 3/15/2024 Food Allam.a“‘rultnn GA |
9 |248873554 sns/mu‘ 8/9/2024 Food Ahens _[clarke GA
10 | 248873555 6/7/2024  5/31/2024 Food Athens |Clarke GA
11 248873556 9[2511024: 9/18/2024 Animnal Bovine small Intestine  Athens }CIarkc GA
12 248873557 10/22/2024) 10/15/2024 Animal Porcine | Tongue Gaingsville ‘A\ad\uﬁ ]l
| 13 | 248873558 5/5/2024 /282024 Animal (Canine | Feces Gainesville |Alachua FL
| 14]
15
16
| 17|
18
19 |
20
Eal
22 |
| 23 |
24
25
£
g sumonai | Cargystacer | Usiens | Cerstia | vero | @ »
—

3. Select the sheet in the file that contains the metadata, click “Import”.
4. The samples will appear with a green check mark if all metadata is imported correctly,

click “Import Samples”.
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Import Samples .4

Choose Sample File (Supported Formats: csv, xls, xlsx)

Select Import File | Metadata Import Spreadsheet xlsx

Select a sheet: | Salmonella vl || . Import

Key ReceivedDate IsclatDate SourceType SourceSite  TypeDetails  SourceCity SourceCounty SourceState PatientSex  PATIENTAGEDAYS PATIENTAGEMONTHS PATIENT

W 248873547 2024-02-05 2024-01-29  Human Stool Atlanta Fulton GA MALE

' 248873348 2025-03-17 2025-03-10 Human Staol Atlanta Fulton GA FEMALE

' 248873549 2024-06-05 2024-05-29 Human Blood Atlanta Fulton GA MALE 3
' 243873550 2024.07-08  2024-07-01 Human CSF Atlanta Fulton GA MALE 25

~ 248873551 2024-09-28 2024-09-21  Human Stool Atlanta Fulton GA UNKNOWN

~ 248873552 2024-03-08 2024-03-01  Human Stool Atlanta Fulton GA MALE

W 2488735353 2024-09-25 2024-09-18 Food Atlanta Fulten GA

W 2433735354 2024-08-16 2024-08-09 Food Athens Clarke GA

w 248873555 2024-06-07 2024-05-31 Food Athens Clarke GA

v/ 243873556 2024.09-25 2024.09-15  Animal Bovine  Small Intestine  Athens Clarke GA

v/ 243873557 2024-10-22 2024-10-15  Animal Porcine Tongue Gainesville Alachua FL

v/ 243873558 2024.05-05 2024.04-25  Animal Canine Feces Gainesville Alachua FL

4 »

Close

NOTEI1: Missing or improperly formatted metadata will be highlighted in red and must
be corrected before importing. These changes can be made in this “Import Samples”
window.

Import Samples X

Choose Sample File (Supported Formats: csv, xls, xlsx)

Select Import File | Metadata Import Spreadsheet.xlsx

Select a sheat: | Campylobacter v || o, Import

Key ReceivedDate lsclatDate SourceType SourceSite TypeDetails SourceCity ScurceCounty SourceState PatientSex PATIENTAGEDAYS PATIENTAGEMOMNTHS PATIENTAGE

0 248873647  2024-02-05  2024-01-29 Human Stool Atlanta Fulton GA 48
0 248373648 2025-03-17  2025-03-10 Staol Atlanta Fulton GA FEMALE 27
4 »

@ Import to National Database

ELEETE

Close

NOTE2: These screens still use the legacy fields (i.e., ReceivedDate instead of
PHL_ReceivedDate and IsolatDate instead of CollectionDate). These field differences
will not affect validation of the metadata.

5. After the metadata has imported successfully, click “Close”.
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Choose Sample File (Supported Formats: csv, xls, xlsx)

Select Import File | Metadataxlsx
Select a sheet: | Metadata  ~| | b, Import
Key ReccivedDate PatientSex SourceType SourceState

~/ 5370509 2024-06-01 MALE Human GA
~ 5370524 2024-06-01 MALE Human GA

+ Sample Import Completed. Samples Inserted: 0. Samples Updated: 2
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Appendix PNDO05-3. Instructions to Create NCBI Submission Templates

NOTE: Separate submission templates are required for each organism database and
each Shigella species (i.e. Shigella flexneri, Shigella sonnei, Shigella boydii, etc. As a
reminder, templates for Shigella sonnei should say “Value: missing” for the Serovar
field in the NCBI submission template).

1. In the grid view, click “Pipelines” and choose “Manage Pipeline Templates™.

«+ Pipelines @& Find Clusters Ep
| [
& Link Files Lacall

| =+ Start Pipeli Selected S [ |
Code_details Datet‘:! art FIpEline on selected samples frv_ld

4;3;292_'3 View All Pipeline Runs '

316200 ps Manage Pipeline Templates
- 612/20

| 671272024 1:46:06 PM

| 671272024 1:48:05 PM

| 671272024 1:46:05 PM

| B/12/2024 14806 PM |

| 31472024 114342 AM | 5/16/2024 1:52:37 PM
| 31772024 8:23.03 AM |

| 4/3/2024 8:34:44 AM | 4/3/2024 8:34:39 AM
| 3/16/2024 84641 AM | 5/16/2024 1:35:30 PM

2. Click on “New Template”, provide a Template Name, and choose “NCBI SRA Prod
Upload” from the “Pipeline” drop-down menu.

Pipeline Templates x

+ New Template
NCBI_Salmonella_Prod Add New Template
NCBI_Salmonella_MiSeq_Prep_CDC...

NCBI_Salmonella_NexiSeq_Prep_C.. Template Name Pipeline

NCBI_Salmonella_SS |NCB|7Sa|m.,"eua | | NCBI SRA Prod Upioad s \

B B B &8 &

NCBI_Salmonella_NexiSeq_Prep_C..

NOTE: Existing templates will be visible under “Pipeline Templates” and can be deleted
by clicking the trash icon.

3. For Strain name and Submitter Provided Unique ID, select “Mapping” for “Field Type”
and choose “WGS 1d” as the “Field Value” or alternative field if using a different strain
identification number.
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Field Name Field Type Field Value
Strain name ‘_Mappmg s ‘ =R |
IS[L)me\tter Provided Unique ‘_Mapmng s ‘ =R |

4. For SPUID name space, select “Value” for “Field Type” and enter “EDLB-CDC” as the
“Field Value” or GenomeTrakr required contact information.

5. For BioProject accession, select “Value” for “Field Type” and enter a PulseNet
Bioproject accession from the list below as the “Field Value” or a different accession
number if known.

Organism Bioproject accession number
Campylobacter PRINA239251
Escherichia and Shigella PRINA218110
Listeria PRINA212117
Salmonella PRINA230403
Vibrio PRINA266293
Cronobacter PRINA420465
C. botulinum PRINA428620
Yersinia PRINA275974

Table 7. NCBI Bioproject Accesssion Numbers for PulseNet organisms

6. Enter the following information into the template.
NOTE: The difference in attribute (Human vs non-human) can be determined by
hovering over the question mark.

a. Author: “Field Type”=Value; “Field Value”=CDC

b. Serovar: “Field Type”=Mapping; “Field Value”’=SEROTYPE WGS
NOTET1: For Campylobacter, Listeria, Cronobacter, Yersinia and Shigella sonnei
sequences, use “Field Type’=Value; “Field Value”=missing
NOTE2: For C. botulinum sequences, use “Field Type”=Mapping; “Field
Value”=Serotype. The Serotype should be manually entered into the Serotype
field after laboratory confirmation of toxin production is complete.

c. SourceType: “Field Type”=Mapping; “Field Value”=SourceType

d. Isolate Name Alias (if SourceType equals Human): “Field Type”=Value; “Field
Value”=missing

e. Isolate Name Alias (if SourceType does not equal Human): “Field
Type”=Mapping; “Field Value’=Key

f. Isolation source (if SourceType equals Human): “Field Type”=Value; “Field
Value”=missing

g. Isolation source (if SourceType does not equal Human): “Field Type”=Mapping;
“Field Value”=SourceSite

h. Geographical origin (if SourceType equals Human): “Field Type”=Value; “Field
Value”=USA or “Field Type’=Mapping; “Field Value”=SourceCountry
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S w8 o"

V.

W.

Geographical origin (if SourceType does not equal Human): “Field Type”=Value;
“Field Value”=USA:state

NOTE: As an alternative, when geographic origin name is in the Geo loc_name
field, “Field Type’=Mapping; “Field Value”=Geo loc name

Organism name: “Field Type”=Mapping; “Field Value’=GENUS SPECIES
NOTE: The organism name for Shigella species should be entered as “Field
Type”=Value and “Field Value”=genus and species name. For example, a
Shigella flexneri NCBI template should have “Field Type”=Value and “Field
Value”=Shigella flexneri. A separate template should be created and used for each
of the Shigella species.

Collection/Isolation date (if SourceType equals Human): “Field Type”=Mapping;
“Field Value”=CollectionDate (YYYY)

Collection/Isolation date (if SourceType does not equal Human): “Field
Type”=Mapping; “Field Value”=CollectionDate (YYYY-mm)

Collected by (if SourceType equals Human): “Field Type”=Value; “Field
Value”=CDC)

Collected by (if SourceType does not equal Human): “Field Type”=Mapping;
“Field Value”=LablID)

Instrument model: “Field Type”’=Mapping; “Field Value”=Instrument _model
NOTE: This option can be used when the instrument model is populated in the
Instrument model field of PulseNet 2.0. Alternatively, this can be set to: “Field
Type’=Value; “Field Value”=Choose instrument model from drop down menu.
Individual templates will need to be created for each instrument if using this
method. When using ClearLabs, iSeq should be chosen as the instrument model,
NOT ClearLabs.

Library strategy: “Field Type”=Value; “Field Value”=WGS

Library source: “Field Type”=Value; “Field Value”=GENOMIC

Library selection: “Field Type”=Value; “Field Value”=RANDOM

Library layout: “Field Type”=Value; “Field Value”=PAIRED

Library name: “Field Type”=Mapping; “Field Value”=Library

NOTE: This option can be used when the library preparation method is populated
in the Library field of PulseNet 2.0. Alternatively, this can be set to: “Field
Type”=Value; “Field Value’=Choose Library from drop down menu. Individual
templates will need to be created for each library preparation if using this method.
Project name: “Field Type”=Mapping; “Field Value”=Project

NOTET1: This option can be used when the project name is populated in the
Project field of PulseNet 2.0. Alternatively, this can be set to: “Field
Type’=Value; “Field Value”=Enter Project name

NOTE2: Project name can be PulseNet, GenomeTrakr, NARMS.

Sequenced by (if SourceType equals Human): “Field Type”=Value; “Field
Value”=CDC

Sequenced by (if SourceType does not equal Human): “Field Type”=Value;
“Field Value”=enter your full laboratory name

7. Additional fields can be added to the template by clicking “Add Field” and entering the
field name, choosing the “Field Type” and “Field Value”.
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NOTE: Additional fields are added to align with the One Health Enteric Package at
NCBI, see Populating metadata templates for NCBI submissions using PulseNet 2.0

8. Click “Create”.
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Appendix PND05-4. Instructions for Resubmitting Sequence Data to NCBI

1. Before resubmitting, ask NCBI to retract the SRA (SRR id) by contacting the SRA
helpdesk at sra@ncbi.nlm.nih.gov and pd-help@ncbi.nlm.nih.gov.
NOTE: E-mail both groups when requesting an SRA retraction.

2. Relink the entry to the new sequence files and run the PN 2.0 pipeline following steps
6.1-6.3.

a.

b.

@

1.

Create a new NCBI Uploader template following Appendix PND05-3 except add
two fields called sra_samplename and biosample.

Map sra_samplename to the PHL Commentl field and map biosample to the
NCBI_ACCESSION field. Name this template “resubmission NCBI template”.

Pipeline Templates

+ New Template
Modify Template

Liorary layout o

NCBI_Salmonella_Prod

o«
2
5
a
g

NCBI_Salmonella_JH

NCBI_Salmonellz_Velidation_MiSeq_

NCBL_Sal

1 Velidation Seq_P
Library name Value ¢ | lumnaDNAPrep

NCBI_Salmonella UAT_B3
NCBI_Salmonella_JH
NCBI_Salmonella PROD_ML
NCBI_Salonell PROD_ML_Xterra
NCBI_Salmonells_UAT14_B3
Sequenced By @ Value s [ooc
NCBI_Salmonella_JH2
NCBI_Salmonells TEST

NCBI_Salmonella_TEST_New SPUL Sequenced By @ Mapping

Bl =t =t Bt =t B = B B =2 8 5 8
z
5

NCBI_Salmonells_Test_UAT 16_LG

Mapring BRI 7. Comentt X

o«
I E n :
>

Lo | o I

Copy the WGS id for the sample you are submitting to NCBI to the PHL Comment1
field (i.e., PNUSAS123456 in the WGS id field and PNUSAS123456 1 in the

PHL Commentl field.

Remove the SRR id number from the corresponding field.

Select the sample(s) that are to be reuploaded to NCBI.

Select “Start Pipeline on Selected Samples”.

=+ Pipelines & Find Clusters 11

& Link Files

=+ Start Pipeline on 5elected Samples

@ View All Pipeline Runs

& Manage Pipeline Templates

Select “NCBI SRA Prod Upload (SRA Only)” and the template that was created.

In the validation window, verify all information submitted to NCBI is the same as it
was in the original submission. Any changes to BioSample data cannot be made
during this step.

Click” Start Pipeline”.
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Start Pipeline on Selected Samples

NCBI SRA Prod Upload (SRAC &

Select Pipeline
NCBI SRA Test Upload (SRA Only)

NCBI SRA Prod Upload (SRA Only)

PulseNet2.0 Fipeline

NCBI SRA Test Upload

NCBI SRA Prod Upload

PulseNet2.0 CLIA Pipeline

PulseNet2.0 Assembly Pipeline

PulseNet2.0 SRA Fipeline

PulseMNet2.0 CLIA SRA Pipeline

PulseNet2.0 Pipeline - Ignore QC Fail
PulseNet2.0 SRA Pipeline - Ignore QC Fail
PulseNet2.0 Pipeline - Non Standard Organisms
PulseNet2 .0 SRA Pipeline - Non Standard Organisms

NCBI_Salmonella_ PROD_New £

sample_name

PMNUSAS284835

ncbi-s|

PMUSA!
>

Start Pipeline

NOTET1: A new SRR _id number will be populated in the database that corresponds to the
biosample number in the database.
NOTE2: Templates can be generated and sequences submitted to a test NCBI folder

using the “NCBI SRA Test Upload (SRA Only)” for testing purposes only.
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