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1. PURPOSE: Genomic sequences generated by PulseNet participating laboratories for
PulseNet surveillance are processed using the BioNumerics software and a two-phase
analysis approach. In the first phase, the raw sequence data is subjected to assembly, quality
check and species identification in the RefID database. In the second phase, the sequence
data is subjected to allele calling and genotyping in the organism-specific databases. The
analyzed results and the metadata associated with each strain are uploaded to the national
database and the fastq files are uploaded to NCBI. The purpose of this document is to
describe a standardized procedure for the workflow in the organism-specific surveillance
databases. The cluster detection procedures in the local organism-specific databases and
matching against the national database are covered in the SOP PNDO06 (PulseNet standard
operating procedure for local cluster detection and matching against the national database).

2. SCOPE: This procedure applies to whole genome sequence data generated by PulseNet
participating laboratories for PulseNet surveillance.

3. TABLE OF CONTENTS — HYPERLINKS TO THE PROCEDURE
3.1. Import Entries and Data from the RefID Database
3.2. Import Metadata Associated with Each Strain Using an Excel File
3.3. Submit Jobs to the Calculation Engine (CE)
3.4. Retrieve the Finished Jobs from the Calculation Engine
3.5. Review Quality Metrics
3.6. Review Genotyping Results
3.7. Review 7-Gene MLST Results
3.8. Upload to the National Database
3.9. Download Content for Information Fields (Cluster Codes, Allele Codes, WGS IDs) from
the National Databases
3.10. Upload to NCBI
3.11. Appendix PNDOS5-1. Initial Set-up and Settings in Organism-Specific Databases for
Importing Data from the RefID Database
3.12. Appendix PNDO05-2. Instructions to Create a Metadata Import Template
3.13. Appendix PNDO05-3. Initial Set-up and Settings for Allele Calling and Genotyping in
Organism-Specific Databases
3.14. Appendix PNDO05-4. Configuration of the Quality Assessment Window in the
Organism-Specific Databases
3.15. appendix PNDO0S5-5. Instructions to Create NCBI Submission Templates
3.16. Appendix PNDO05-6. Instructions for Resubmitting 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 downloadable 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., LMO1.0 — 5.1.1.2.5.1 where
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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 is certified for checking the quality, performing
analysis and uploading WGS data to the PulseNet National Database and NCBI using
BioNumerics.

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.

4.6. BaseSpace: Illumina cloud-based computing environment for next generation
sequencing data analysis, management and storage, including data sharing.

4.7. BioNumerics: Analysis software used by PulseNet, developed by Applied Maths (Sint-
Martens-Latem, Belgium).

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

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

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

4.11. CDC: Centers for Disease Control and Prevention.

4.12. CE: Calculation Engine. A server application on a high-performance computing cluster
at CDC that is used by the BioNumerics client applications for doing calculation-
intensive tasks, including de novo assembly, reference mapping and whole genome
multi-locus sequence typing (wgMLST) allele calling.

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

4.14. cgMLST: Core Genome Multi-Locus Sequence Typing.

4.15. Cluster (outbreak) code: A downloadable 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; 2005SMLJPX-2 was the second
multi-state Sa/monella Typhimurium cluster detected in May 2020.

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

4.17. Coverage: The average number of reads that include a given nucleotide in the
reconstructed sequence. In BioNumerics, coverage is expressed as average denovo
coverage which is the calculated after quality-based trimming.

4.18. Critical Quality Metrics: Average denovo coverage, average quality, assembly length,
secondary species abundance (contamination) and percent core present. Failing to meet
the minimum thresholds/acceptable range for any one of these metrics will result in
rejection of the sequence.

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

4.20. FASTQ: A text-based file format for storing both sequence and its corresponding
quality scores.
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4.21. 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.

4.22. 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.

4.23. Organism-Specific Database: A BioNumerics database, v 7.6 or higher, used for
comparing isolate sequences for surveillance. Part of the standard PulseNet workflow.

4.24. PCR: Polymerase Chain Reaction.

4.25. PN: PulseNet.

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

4.27. PulseNet Central: PulseNet team at CDC comprising of the Database Unit
(PulseNet@cdc.gov) and the Next Generation Subtyping Methods Unit
(PulseNetNGSlab@cdc.gov).

4.28. QC: Quality Control.

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

4.30. RefID Database: A BioNumerics database, v 7.6 or higher, used for quality control of
raw sequence data, assembly of sequences, contamination detection and species
identification. Part of the standard PulseNet workflow.

4.31. REP code: an eight-character, alpha-numeric code (ex.: REPEXHO01) given to a strain
that is identified being as Reoccurring, Emerging or Persisting

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

4.33. SeqSero: A pipeline for Salmonella serotype determination from raw sequencing reads
or genome assemblies. A web app is available at www.denglab.info/SeqSero.

4.34. SOP: Standard Operating Procedure.

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

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

4.37. 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.

4.38. WGS: Whole Genome Sequencing.

4.39. WGS id: A downloadable anonymized identification number assigned to all PulseNet
sequences as part of the national database upload 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,
PNUSALO000325 was the 325" Listeria strain uploaded to the national database.

4.40. wgMLST: Whole Genome Multi-Locus Sequence Typing.
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5. RESPONSIBILITIES:

5.1. Analysis certified PulseNet public health laboratory personnel perform quality
assessment, allele calling, genotyping, and upload of analyzed data and raw sequences to
the PulseNet National Databases and NCBI using the BioNumerics 7.6 or higher
organism-specific surveillance database workflow.

5.2. PulseNet Central Database Unit 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 from the RefID Database. NOTE: for the initial set-up and
settings, follow the instructions in the Appendix PNDO05-1.
6.1.1. From the “File” drop-down menu, choose “Check for data transfer updates”. A
ﬁress bar indicating that files are being checked will appear.

@ LOCALTEST_CAMPY - BicMumerics
File Edit Database Analysis Scripts Wi
Check for data transfer updates...
Data transfer settings... E
Import... Ctrl+l
Export... "l

Process...

4l &

™

Install / remove plugins...

h, Open bundle...

&

Create new bundle...
‘1 View audit trail...

Checking file Viedc.goviproject\CCID_NCZVED_DFEMD_EDLBYAL...

Preferences...

About... 51IJ|3

[ £3 |
6.1.2. The “Updates and additions” window will appear.
6.1.2.1.  The number(s) in the window will indicate how many new entries will be
created and/or how many existing entries will be updated. Click “OK”.
6.1.2.1.1. When importing new entries to the database, you should only see new
entries created following this workflow. NOTE: you will see an entry
updated if importing a repeated sequence to the database.
6.1.3. A progress bar indicating that files are being imported will appear.
6.1.4. The “Data transfer report” window will appear indicating success. Click “OK”.

Updates and additions ? *

T oy sl s
Create 37 entries

Update 0 entries
Importing il \\cd. govproject\CCID_NCZVED_DFEMD_EDLBIA. .

mg,( : Cancel — Stop - )
6.1.5. You should now see green dots in the columns associated with the following
experiments:
6.1.5.1. Wgs

6.1.5.2. Denovo
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6.1.5.3.  Quality
6.1.5.4. Wgs TrimmedStats

File Edit Database Analysic Scripts NCEI PulseNet WGStools Window FHelp

[E TIPS W

Key AdditionalComment  Allele_code w41 2 3 45678 9111112 Type
2016D-0047_FLEX_500_Campy alz 1 wos equence read set
¥ |20180-0047_NEB_S00_Campy X 2 wgs_TrimmedStats uence read set
# | 20160-0047_x7_500_Campy i) uence types.
# | 2016D-0048_FLEX_300_Campy ]| Character fypes.
41 |2018D-0048_FLEX_500_Campy 7| Character types
7 2016D-0042_NEB_S00_Campy £ 6 resistance Character types.
20180-0048_XT_500_Carpy Bl 7 wghLST_Calfypes  Characler fypes
2016D-0061_FLEX_300_Campy | & PFGE-Kpnl Fingerprnt types.
2016D-0061_FLEX_500_Campy = g antbio Character types.

2016D-0061_NEB_S00_Campy | Entry fieuds.

SALEY

types

2016D-0061_XT_500_Campy
2016D-0062_FLEX_300_Campy

6.1.6. An error may occur if you are importing sequence data to an entry that already
has sequence data linked. Remove the existing links prior to the import:

6.1.6.1.
6.1.6.2.
drop-down menu.

Double-click on the entry to open the “Entry edit” window.

|1

| ™ [y <l Experiment types>

Name
=-| PFGE-Spelshg
22| PFGE-Not_Sf
ZZ| proE-xbal S
] antbio
1| biochem
2| wos
28] denovo

Open

Delete..

Link to other entry...

Show audit trail...

Object access status..

e ool le el o o [

Object signatures...

5l ® 2 x|k

Object crosslinks..

Attachments window...

6.2. Import Metadata Associated with Each Strain Using an Excel File.

Right-click the flask on “wgs” and “denovo” and select “Delete” from the

6.2.1. From the “File” drop-down menu, select “Import”. An “Import” window will

@ waglisteria - BioMumerics
File Edit Database Analysis Scripts NCBI PulseN o 2 %
9 Import.. Curl+l Impon ata
Export... Select the kind of data to import:
— =60 Recently used i - |
= - : ) port information fields from
= e (@ Import fields (Excel file) Excel files and link to new or
=@ Entry informatien data existing database entries.
. Import fields (text file)
Install / remeve plugins... @ mp o Each file should contain a
e L 003599 0 mport fields (Bxcel file) well-defined table where a row
002700 © Import fields (ODEC) comespondsto an entry and
ﬁf/ Open bundle... @ Import mapping where columns correspond to
{22 Fingerprint type data information fields.
+. %, Character type data
ﬁ Create new bundle. 002124 & The header of the table should
-] Sequence type dsta contain the information field i
L001642 5" Matrix type dats names. '
Ay it trai 12 Trend datatype deta
iew audit trail...
L000B59 4 Spectrum type data
L002707 Bl Whole genome maps data
Preferences... i3 Sequence read sefs data
About Loo0s37 (&[5 Data exchange Manage import templates
2k 1003393
Exit L003539
ER_1T3ITI00T29 L003589 @0
A1 13NRNIANEN PNIISAI ANNZNT

6.2.2. Expand “Entry information data”, select “Import fields (Excel file)”
“Import”.

, and click

6.2.3. “Import fields” window will open. Click “Browse” to navigate to the location

where the Excel file is saved, select the file and click “Open”.
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[ Import fields ? X @ selectinputfile § T ] X
‘ o « v 1 « 2020 > 2003MLEXD-1 v o Search 2003MLEXD- o
| Select the data to import. Organize = Newfolder = m @

Name - ] Type
‘ Excel file: ‘ [ Brow ] B2 2003MLEXD-1 3/23/2020 1:00AM _ Microsoft Excel W.
[— .
\
\
\
\
| File name: [2003MLEXD-1 | | Excelfile (asats)
| Back Next > Caneel Cancel

6.2.4. If the Excel file has multiple fabs, select the correct tab from the “Data range”
drop-down menu and click “Next”.

Import fields ? X

Input
Select the data to import.

Excel file: \\Cdc\project\CCID_NCZVED_DFBMD_PulseNet\Ecoli\Clusters a Browse...

Datarange:  |2020-03-06 ~
2020-03-06

2020-03-09
2020-03-16

2020-03-23

< Back Mext > Cancel

6.2.5. In the “Import ﬁelds’/Import template” vs;incigbv, select the appropriate import
template. Click “Next”. NOTE: If you need to create a new template, follow the
instructions in the Appendix PNDO05-2.

Import fields ? X

Import template
Specify how to import data into the database.

Import templates:

HiSeq Metadata Import template wgMLST_import Create newe.
Line listimport_ET

OLDprodtoNEWprod

RL_import Edit..
RL_wgMLST

Sl-Firstimport Preview...
sungs_test

Copyr

< 3

< Back Cancel

6.2.6. “Import fields/Database links” window will appear. Verify that the correct
number of entries are being updated. Click “Finish”. New updates are shown in blue
in the database. NOTE: Entries should not be created as the metadata should be
linked by key number to the sequence data already imported from the RefID
database. If entries are created, then there is a mismatch of key numbers of
sequences and metadata imported into the database.
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Overview
T Al levels' O created enties

end upclate 4 entries

Select modified entries

<o B

@ waListeria - BioNumerics

it indie
Key

File Edit Database Analysis Scripts NCBI PulseNet WGStools Window Help
L ia € (ot 2 a
Database entries

i

/| PA__IMT018073-11
/)| PA__IMT022332-11
/| PA__IMT019654-11

/| | WI__13MP0105401

WGS_id

PHUSAL013458
PNUSALO13678
PHUSAL0135T1
PNUSAL010454

cde_id

2017L-6436
2017L-6564
2017L-6482
2013L-5689

Qutbreak
1T02MLGXE-1

6.3. Submit Jobs to the Calculation Engine (CE). NOTE: for the initial set-up and/or to
verify the correct settings, follow the instructions in the Appendix PNDO0S5-3.

6.3.1. In order to access CDC resources you must authenticate to the PulseNet CE
Firewall at https://PulseNetCE-USA.cdc.gov using the login credentials you
received after passing the analysis certification (please see SOP PNQOS for details).

6.3.2. Select the database entries to be submitted for analysis by clicking the boxes on
the left-hand side of the database window for each sample. Verify that each entry

has a wgs link (green dot) present in the database.
@ waglListeria - BioMNumerics

File Edit Database Analysis Scripts MCBl  PulseMet WGStools

= A &y s ow F

Window Help

Database entries

Iﬁ L* 7 %'ﬁ’ |\ 3. 4 <Al Entries>

Key cdec_id WG, w1 Name
J |AL__ 1507023803 2016L-6396 PHUSA ﬁ 1 denovo
J |AL__ 1508003282 2016L-6483 PHUSA J 2 wgs
AL 1508020227 2016L-6537 PHUSA j 3 wgMLsST

6.3.3. Click the “Submit jobs” icon. A “Submit jobs” window will appear. NOTE1: do
not submit more than 40 sequences at a time. NOTE2: the correct settings for
each job are outlined in Appendix PNDO0S5-3.

6.3.3.1.  The following boxes should be checked:
6.3.3.1.1. Assembly-based calls
6.3.3.1.2. Assembly-free calls
6.3.3.1.3. Genotyping
6.3.3.1.4. Open jobs overview window
6.3.3.1.5.

If you are submitting jobs for entries that have already gone through
the CE before, check the box for “Re-submit already processed data”.

6.3.3.1.6. Ifyou want to determine the lineage for Listeria, check the box for
“ANI-based speciation”. In this case, you need to check the box for “Re-
submit already processed data” as ANI had already been run in the RefID
database.

6.3.3.2.  Click “OK”.
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Submit jobs ? ® Submit jobs ? * |
Algorithms Algorithms
De novo assembly Settings.. 1De novo assembly Settings...
[] Assembly-based calls Settings.. R A e e il
. & Assembly-based calls Settings...
k| Assembly-free calls Settings..
— [#] Assembly-free calls Settings...
i~ Genotyping Settings...
[] Genotyping Settings.

[] Submit BaseSpace data to NCBI Settings...

[[] Submit BaseSpace data to NCBI | Settings..

Settings...
Settings...
Jobs
o Jobs
L| Re-submit already processed data -
[] Re-submit already processed data
[£] Open jobs overview window s .
k=] Open jobs overview window
Detnte Details...

6.3.4. Check the “Status” column in the “Overview” window that appears and confirm

- o x
Help
& Lk | iAlpbs
&
niry. [ad)
§ | 2020C-3462 2020-04-08 12:54:18
3 | 202003462 2020-04-08 12:5408
4 |20z0c-3461 20200408 125409
6 [2moc 3481 2020.00.08 12:54:09 Ganatypng
|2 | 2020C-2462 2020-04-08 12:64.08 Aazambly-bazed cale
1 | 202003461 2020-04-08 125407 Assembly-based cals
< >
Aljpos & 'Alﬂueum]w:.! Tar running ops: & T a msnea obs: 0 | Al fshed obs: 0

6.4. Retrieve the Finished Jobs from the Calculation Engine.
6.4.1. When the allele calling and genotyping jobs finish, status column will turn green

in the “Overview” window.

- o x
Vindow  Help
DIk Ao
Submittcd me (UTC)  Status Message Progress. Description 7
5 2020-04-08 125418 Finished Done. 100% Per otyping for 2020C-2462
3 2020-04-08 12.34 0% Finished Done. 100% Fin for 2020C-3482
4 020002125609 FRisnea oone 100 Finng aiekes for 202003451
8 2020-04-08 125409 Finished Dona 100% notyping for 2020C-3481
2 2000408125400 Fiished Done 100% LAST for 20200-3462
T 2020-04-08 125407 Finished Donc. 100% Asscrbly-besed calls. FPerforming BLAST for 2020C-3481
< >
¥ jcbs:6 | Allqueusd oos: B | Al runing obs: 0 | Allfnshed jobs: 6 | A1l iabed pbs: 0

that the assembly-based and assembly-free allele calling, and genotyping jobs are in
the queue or running. The BioNumerics program can be closed at this point. NOTE:
the “Overview” window automatically pops up when samples are submitted to the
Calculation Engine but can be opened from the main BioNumerics window by
clicking the triple-gear icon @& on the main toolbar and can be refreshed by
clicking the “Refresh” icon_ g in the “Overview” window.

6.4.2. Select/highlight the finished jobs using shift+click or ctrl+click and retrieve

results by clicking the “Get the results for the selected job(s)” icon. A progress bar
will appear. When the download is finished, an information window will appear.
Click “OK”. NOTE: do not close the “Overview” window while retrieving the jobs.
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Entry Submitted time (UTC) Status Mezsage Progress Job type Description ‘:
5 2020C-362 2020-04-08 125418 Finished Dane: 100% Genotyping Performing genotyping for 2020C-3462
3 2020C-3462 2020-04-08 12.54.08 Finished Done 100% Assembly-free cals Finding alletes for 2020C-3482
4 2020C-3461 2020-04-06 1254:08 Finished Done 100% Assembly-free cals Finding alletes for 2020C-3461
& 2020C3461 0 2020-0408125408 Finished Done 100% Genotyping Performing genotypng for 2020C-3481
.2 202003462 | 2020-04-08 12:54.08 Updating calls for entry ‘2020C-3461... Performing BLAST for 2020C-3462
,1 2020C-3451 2020-04-08 12:54:07 Performing BLAST for 2020C-3461 .
stop Information X

<

fo} Atotal of 6 results were imported for 2 entries

[[] Dont show this message again

=

[Ajobs 8 T All queued jobs: 0 | Alirunning jobs: 0 | Alliished jobs & | Al falled jobs 0

6.4.3. For any jobs thatfall,capture the error message.

6.4.3.1.
6.4.3.2.

Highlight jobs that failed.
Click on “Get the logs of the selected job(s)”.

Overview
File Jobs View Window Help

Ovs
Entry Submitted time (UTC)

Status
2 OH__2015001316 2015-10-26 14:37:27 Error

Message
Falled to start external process (Er.. 100% De

Progress

1 |OH__2015001316 2015-10-26 14:37:26

6.4.3.3.
6.4.3.4.
6.4.3.5.
6.4.3.6.

File Edit Window Help

Finished Done 100%

Job type

Description User JoblD

7

Assembly-free calls

0b436644-98cC-42aD-9BIF-567...
bBe03112-cd7a-4c23-B5ch-£cS.

Doing a de bly for OH__..
Finding alleles for OH__ 2015001316

_DefauttUser_
_DefauttUser_

Click the pull-down arrow on the right.

Choose “Copy content to clipboard”.

Paste into a new document (i.e., MS Word).
Email to PulseNet@cdc.gov for troubleshooting.

el

Timestamp Type Message -
2015-10-26 14:37:32 Msg Starting algorithm DeNovoAssembler (1.2.3 Build MA Restore default settings

2015-10-26 14:37:32 Msg Caller requested 4 threads

2015-10-26 14:37:32 Msg Local directory: “lscratch/608” Find in table...

2015-10-26 14:37:32 Msg Single-end files: Copy content to clipboard

2015-10-26 14:37:32 Msg Paired-end files: Save content to file

2015-10-26 14:37:32 M=g -=Type: fastq.gz  Paired: 1:

2015-10-26 14:37-32 Mg _ lusrfiocalisge/CalculationEngine_test/shared/imo Set active fields... Ctrl+F5
2015-10-26 14:37:32 Msg - lusr/local’sge/CalculationEngine_test/shared/img - . - B
2015-10-26 14:37:32 Msg Performing statistics calculations... Move TlmeStamp e "ght Ctr|+nght
2015-10-26 14:37:32 Msg  Analyzing fies “SRR2174102_1.fastq.oz™ and “SRA Freeze left pane

2015-10-26 14:37:32 Msg Opening file of type: "fastq’...

2015-10-26 14:37:33 Msg Opening file of type: "fastg’...

2015-10-26 14:37:41 Msg Statistics calculations done

6.5. Review Quality Metrics. NOTE1: the configuration of the “Quality Assessment”
window is outlined in the appendix PND05-4. NOTE2: quality thresholds and detailed
interpretation of the data are outlined in the SOP PNQO7 (PulseNet standard operating
procedure for Illumina sequence data quality control).

6.5.1. Select the database entries for which quality metrics are to be reviewed. Make
sure there are green dots associated with quality and wgMLST experiment types.
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Escherichia Database_Training_2019 - BioNumerics
File Edit Database Analysis Scripts NCBI PulseNet WGStools Window Help

o .

"Databiase entries

‘- * E - ﬁ T g csesciedEries B P ok ¥ L N
Key Modified date wd1 23456783 0MRIfBEYBENNDN & Name Type

o |T7Es 2019-04-11 15:11:39 . ~ j 13 PFGE-XBal_Sf Fingerprnt types.

o |orEoiTar 2019-04-11 15:04:37 | LS Fingerprnt types

o |oTENTOITY 2019-04-11 15:11:39 =] 15 qualty Character types

o |o7Eoize2 2018-04-11 15:04:37 =] 18 wolLST Character types
16MPO0BEA3 2019-02-14 08:28:27 x| Sequence read set types
16YD0S1716 2019-02-14 09:28:24 = 18 woMLST_CallTypes Character types
1360088001 2018-04-11 14:48:44 x| 18 wos_TrimmedStats Sequence read set types

6.5.2. Viewing critical quality metrics one sequence at a time using the quality

assessment window.
6.5.2.1.  In the “WGS tools” menu, select “Quality assessment”.

Escherichia Database_Training_201% - BioMurmerics
File Edit Database Analysis Scripts NCBI PulseNet WGS tools Win

b =_ 4 I o A} Submit jobs...
. pr—— ; G, Getresuits
W G@  Jobs overview...
m Recalculate ANI results... H—
Key T
o |Toi7es Quality assessment...
B ey Quality assessment settings...
o |0TENTOITY
o |o7Eni24a2 £ wgMLST quality assessment...
16MPO08SA3 2
e Assign wgMLST sequence types..
13C0085001 View wgMLST reports...
16600320 Store wgMLST locus sequences...
W1SX0S838 =
AT Get alleles mapping
W07-294 Settings...
16MPODSS44 Sincheond
e ynchronize
b Import analyses...
515503

6.5.2.2.  The appearing “Sample QC results” window lists the pass/fail results for
core percent called and comments for each selected entry. Select an entry and
click on “Details” to see specific metrics that pass/fail for each entry. NOTE:
the other critical quality metrics (average quality, average denovo coverage,
length and secondary species abundance) should have been reviewed in the
RefID database (SOP PND20).

Sample QC results ? X
Entry Result Comment ~| | Details..
D N17E001121-01 Failed Core percent called: 84.1 < 85.0
NT7E001124-01 Passed
N17E001208-01 Passed
N17E001310-01 Passed
N17E001641-01 Passed ©
—
[[1Mark checked samples as ‘Passed QC' in field ~
Update current selection

6.5.3. Viewing all quality metrics for multiple sequences using the comparison window.

6.5.3.1.  Create a comparison by clicking on the green plus in the “Comparisons”
panel in the main BioNumerics window or by pressing alt+c on the keyboard.

6.5.3.2.  In the “Comparison” window, click on the eye next to the “quality”
experiment in the “Experiments” panel. “Aspect” should remain “All
characters”.
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6.5.3.3.  Click on the first 123 icon (“Show values”) and, if desired, change the
“Character name” to “Character description” to view the full description of
each quality metric.

@) Comparison
File Edit Leyout Groups Clustering Statistics Fingerprints Characters Sequence TrendData GenomeMaps ReadSets Spectra Composite Window Help
o

ne)

Iéi&llf_xpenmcr\ltypey k§ Dendrogram " |Exper .. *dala Information fields
Name - i
“| & wes @
“| B womist z
z £ E 5 4
- E 2 g 3 £

= HER
g § z § &

S | £ wos_Trmmedstats s v g § 5 i i E 5
PR S 2 oz ¥ kB

Experin... | Local composte dat i £ oz & 4 0z

h 5 E E E a 1 =

Analyses g i i 8 £ £ £

L S g it B Tt
z E = = @ @ @

Name - & © o o @
1 § = 8 8§ B E & 7 —
ey >_| -

% 57 @ 25. 6. 72 1647 14 ||/ | 1414PO0324S PNUSAL00001
3B 41 3 25 16. 1702 1843 14 |{¥1 [14MPo0s2es PNUSALOD0C2
36 56 26 25 18. 1702 1849 15 v 14MP00824T PNUSAL00003

6.5.3.4.  To quickly identify which sequences failed any particular quality metric,
for example core percent called, highlight the quality metric in question and
click on the “Sort by character value” button to sort the values from smallest to
the largest.
NOTE: Also perform this step for an assembly-free metric (e.g., assembly-free
calls: present alleles) and an assembly-based metric (e.g., assembly-based
calls: present alleles) to ensure all sequences have values for these metrics
indicating that the assembly-free and assembly-based allele calls have been
submitted to and retrieved from the calculation engine.

Experiment data

DV IENERENER—— A

coverage

|2 wanst

3
ol |
| 3
| £ wguLST_Calmypes £
LT i
= & antbio H
“| 2 plasmics v k]
< > H
Local composite ca. g £
S £ 3
e 1% 0 106 1M3 15% e 1 0 e 0 8 44 1% 8
(I3 T— | 1328 0 13 W6 141 8 0 0 8 0 & 20 11 @
= 138 0 19 262 196 ¢ 1 0 @ 0 78 49 u® 7
1481 1 125 166 1458 % 2 0 85 0 0 45 1w 7
@ 0 s9 me e @ 4 0 = 0 24 s
891 1 105 19 62 % 2 0 s 0 17 66 1 169
62 3 165 & e e 4 0 s 0 181 73 de0 18
6T 0 00 137 16 o7 4 0 @ 0 24 15
13 1 12 0 18 1 0 8 0 44 19 1e &
M 0 28 3 1w s 0 1 s 0 84 W T &
143 0 165 s 1 w1 0 1 s 0 a1
154 1 132 0 s & 2 0 83 0 154 64 1544 146
< N @ 0 24 0 &6 4 1 1 4 0 15 9 2 1
s =4 478 1 161 0 105 % 3 0 84 0 2 105 137 260
[Groips 706 1 26 1 131 s 3 0 & 0 © 8 1% 16

6.53.5. If preferred, you can export the character table into Excel by right-clicking
anywhere on the character table and choosing “Export character table” from
the appearing drop-down menu. The character table will automatically open in
Excel.
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t Layout Groups Clustering Statistics Fingerprints Characters Sequence TrendDala GenomeMeps Readsels Spectra Composite Window Help
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6.6. Review Genotyping Results.
6.6.1. Salmonella serotyping — the Genotyper tool populates the following two fields in
the main window:

6.6.1.1.  “AntigenForm_ wgs”: antigenic formula detected by SeqSero.

6.6.1.2.  “Serotype wgs”: serotype name determined by comparing the antigenic
formula to a look-up table containing the top 100 most common Salmonella
serotypes from the Kauffmann-White-Le Minor scheme. NOTE: the
“Serotype” field refers to the traditional serotype determined using
conventional methods.

cdc_id AntigenForm_wgs Serotype_wgs
2015K-1205 14:d1,7 Schwarzengrund
2015K-1206 14:d:1,7 Schwarzengrund
2015K-1207 1d:d:1,7 Schwarzengrund
2015K-1208 14:d1,7 Schwarzengrund
2015K-1209 1 4:d:1,7 Schwarzengrund
2015K-1210 14:d1,7 Schwarzengrund
2015K-1211 | S, m- Enteritidis

201581212 14d:1,7 Schwarzengrund

6.6.1.2.1. The field will be populated with “Needs further review” if the serotype
is rare or requires further review by the CDC Salmonella reference lab.

6.6.1.2.1.1.  If the sequence passes all quality metrics, you can look up the
serotype name from the Kauffmann-White-Le Minor scheme at
https://www.pasteur.fr/sites/default/files/veng_0.pdf. Manually
replace “Needs further review” with the serotype name.

6.6.1.2.1.2.  Alternatively, the sample can be uploaded to the national
database with “Needs further review”. The CDC Salmonella
Reference Laboratory will perform the review, the “Serotype wgs”
field will be updated in the national database, and your laboratory
will be notified via email by PulseNet Central that the
“serotype wgs” field has been updated in the national database.

Serotype_wgs AntigenForm_wgs
Needs further review 13,10:210:1,5
Needs further review 13,10:210:1,5

6.6.2. Escherichia serotyping — the Genotyper tool populates the “Serotype wgs” field
with O and/or H antigens based on the CGE SerotypeFinder tool
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(http://genomicepidemiology.org/). NOTE1: the “Serotype” field refers to the

traditional serotype determined using conventional methods. NOTE2: O and H
antigens are also detected for Shigella but do not correlate with traditional Shigella
serotypes (e.g. 2a, 2b, 3a, etc).

6.6.2.1.

WGS5_id
PNUSAED17621
PHMUSAED17336
PNUSAEDZ21815
06-3612
06-3601
06-3555
PNUSAED11795
PNUSAED1 5596
PNUSAED20283
PNUSAEN21843
PNUSAEN21848
PNUSAEN18415
2011C-3807
PNUSAEN16265

Serotype

Shigella sonnei (Subgroup D)
Shigella sonnei (Subgroup D)
EAEC

E. coliO118:H16

E. coli O177:NK

E. coli 055:H7

E. coli0118:H2

ETEC

ETEC

EAEC

EAEC

E. coli O145:HNT

E. coli 0104:Undetermined

Shigella flexneri 1 [Lgroup anti...

O antigen may not always be identified — the region encoding O antigen

Serotype_was
‘H16

‘H16

092:H33
0118/0151:H16
0177:H45
055:H7
0118/0151:H2
088:H38

‘H34

‘H33

059:H4
0145:H25
0104:H4
0130135:H14

often sequences poorly even with overall high coverage, particularly with the
Nextera XT library prep kit.

Multiple O antigens may be identified — some O antigen sequences are

nearly identical and cannot be distinguished from each other. Some examples

6.6.2.2.
for STEC below:

6.6.2.2.1. 0106/017/077:H45
6.6.2.2.2. 017/044/077:H18
6.6.2.2.3. 0169/0183:H41
6.6.2.2.4. 0123/0186:H2
6.6.2.2.5. 0123/0186:H11
6.6.2.2.6. O118/0151:H16

6.6.2.3.

uploaded to the national database.

6.6.3. Escherichia pathotype — the Genotyper tool populates the “Pathotype” field in the
main window based on the combination of genes detected by the VirulenceFinder

tool (http://genomicepidemiology.org/). NOTE: two pathotypes can be reported out

as a hybrid pathotype (e.g., STEC/EAEC) if genes from both pathot

Sequences with missing O antigens or multiple O antigens can be

pes are present.

Pathotype E. coli Pathotype Genetic markers Gene combination Gene function
abbreviation
Shigella/EIEC Shigella/Enteroinvasive ipaH, ipaD, oricsA | One or more Invasion plasmids
(virF)
STEC (EHEC) Shiga toxin-producing stx1 or stx2 Any Shiga toxin
EAEC Enteroaggregative aaiC, aggR, aatA, aaiC, aggR or aafA; Secreted protein,
aafA aatA must also have regulator, mediated
one of the other three | adherence,
present aggregative
adherence fimbriae
ETEC Enterotoxigenic cfa, est, eltA cfa plus one or more colonization factors,
toxin heat stable toxin,
heat-labile toxin
EPEC Enteropathogenic eae, chyl, pEAF eae plus one of the Intimin, hemolysin,
other two plasmid encoded
EPEC Adherence
factor
DAEC Diffusively adherent afaC Afimbrial adhesin

Table 1. Genes defining E. coli pathotypes
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6.6.4. Escherichia stx subtype — the Genotyper tool populates the “Toxin_wgs” field in
the main window based on the stx1 and stx2 subtypes detected by the in silico PCR
tool. NOTE: 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.

Pathotype Toxin_wgs
STEC st

STEC stla

STEC stcla

STEC shcla
EIEC/Shigela

EIEC/Shigella

EIEC/Shigella

EIEC/Shigella

STEC stla; stx?a; 5tx20
EIEC/Shigella

EIEC/Shigela

EIEC/Shigella

STEC stwla; stx2c
STEC stxla

STEC stcla

6.6.5. The experiments for resistance (all databases), plasmids (all databases), virulence
(Escherichia, Salmonella) and stx (Escherichia; displays the 4 most important
virulence factors for STEC) can be viewed in two ways:

6.6.5.1.  Multiple samples at the same time in a comparison:

6.6.5.1.1. Select the entries and click on the green plus in the “Comparisons”
panel in the main BioNumerics window or press alt+c on the keyboard.

6.6.5.1.2. In the comparison window, click on the eye next to the appropriate
genotyping experiment in the “Experiments” panel. “Aspect” should
remain “All characters”.

6.6.5.1.3. Click on the first 123 icon (“Show values”) to view the results in
numeric format (1= gene present with >90% identity to the reference, 2=
gene absent or <90% identity to the reference) or click on the ABC icon
(“Show mappings”) to view the results in Present/Absent format. For the
resistance and virulence experiments, you can use the “Character name”
drop-down menu to switch between the actual gene name and the
description of the gene function.

& Comparicon
File Edit Layout Groups Clustering Statistics Fingerprints Characters Sequence TrendData GenomeMaps ReadSets Spectra Composite Window Help

B 3 2 rence TR Y WY

Experiments

Jui Al Experimen ypes= b
Name Aspect -
| X wgs <Default ~
|
3 IM denovo <Defautt=
2 Iﬂ quality <All Characters>
3 Iﬂ wgMLST <All Characters= o = a
~ T - =z % 5 = ¢z & £ % 2 3§ % ;B
| Z resistance <All Characters> 7 2 § § & % & § &5 & £ § £ %I
L <All Characters>
2 2 2 2 2z 2 2 2 1
R 2 2 2z 2 2 2z 2z 2 2z 2 2 1
' 2 <Selected Characters> 2 2 = 2 2 2 2 £ I 2 1
| 2 esen <Default 2 2 2 2z 2 2 2 2z 2 2l o o2 2 1
o] 29 onca Safaut 2 2 2 o 2 2 2z 2 2 oo 2 1
< -
| = # sa 2 0z 2z 2 2 2 2 2 2z 2z 2 2 2 1
b | ) plasmids <All Characters> v 5 5 2 5 5 2 2 5 5 2 5 5 5 1
< > 2 2 2 2 2 2 2 2 2 2l of a2 2 1
Experiments | Local composte datasets 2 2 2 2 2 2 2 2 2 2 2 2 2 1
— 2 2 2 2 2 2 2z 2 2l o 2 2 1
gy 2 2 2 2 2 2 2 z 2 2 2 2 2 1
Rl X 2 2 2 2 2 2 2 2 2 2l o o 2 1
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=) st
u
— o o o [
= =
& & bt 5 @ - _ £
g ) @ a o
Q = L L L
2 1 ] ]
5 1 0 0 Retired Absent Present Present Absent
Absent Absent Present Present Absent
2 1 0 0 Absent Absent Present Absent Absent
2 1 0 0 Absent  Absent  Absent  Absent  Absent

2 1 2 3 Absent Absent Present  Present  Absent
6.6.5.1.4. If desired, you can export the character table into Excel by right-
clicking anywhere on the character table and choosing “Export character
table” from the appearing drop-down menu.
6.6.5.2.  One sample at a time in an experiment card:
6.6.5.2.1. For a given strain, click on the green dot in the main window
associated with the appropriate genotyping experiment. An experiment
card with the output data will open.

WGS_id Serotype Serotype_wgs Name
£ coi 0 026111 SEC  fs s|e sl s)e 24 1 denovo Sequence types

PNUSAED15164 E coil 0121-Undeterm...  0121:H19 SEC  fo ale o 2 e ) 2 quality_v4 Character types
PNUSAEN16287 E. coil 02611 02611 SEC  feae o2 e i) 3 womst_vé Character types
PNUSAED1E762 E. coil O157:Undeterm...  Q1ST:HT SEC  fs sle o 5 oo ) 4 resistance Character types
201203435 E. coil 0145:H28 o146:H28 sTeC . e = S virulence Character types
2010c-4319C1 £ coil 026H11 o281 SEC  fo ale o 2 e = & plasmids Character types
201204857 E. coil 168:H15 018815 sTEC . e i 7 Character types
PNUSAED1TESS . coil 026:Undetermined 026:H11 SEC  fs sle o 5 oo Enty fecs |
05-3606 5. flexneri 0130135 H14 EEC/Shigels e
PNUSAED17248 solste to CDC-Pending D281 sTEC « + @ * |~ TESTWGSTECOD00242 ]
PNUSAEDTTTS2 Undstermined-Undeter.. 02811 STEC /v e Vanclil weooiog |
PNUSAEDTT702 £ corozsHT 02611 sTEC e T N TR
2012EL-2225m5 E. coll 0165 NM 01B9/0183HET NN vy YT
T — i — oo B
2010c-4874 E. coll 0165:H25 0185:H2S sTeC el 2 Aveent

s 1 Present
2013C-3900a £ coll 0157-HT O1ETHT sTEC .

dirad 1 Present
2012EL-1838 E coii017:H13 01710441077:18 sTEC ol anz T
KeaeT E. col O111:NM o111HeE sTEC O Y=
20126L-2230m2 £ coil 0E:HIE oEHiE ETEC .

asci3Hle 2 Absent
2018C-3300c £ coll DISTHT 0IETHT sTEC -l Py
2015EL-1484011 E. coii 01064 0108Hs STECEAEC B e T
Kease E. col OT11:NM 011110157 He sTEC O Y= .
2015C-39001 £ coll 01STHT O15THT sTec ..
2015c-3778 E. coll O1S7.HNT O15THT STEC . o Do oot 0 add character
PNUSAZDTTT28 E. coil 028 Undetermined  028:H11 sEc o ole o o o). |

6.6.6. Listeria lineage — the Genotyper tool will populate the “Lineage” field in the main

window if you submitted the job for ANI-based speciation.
File Edit Database Analysis Scripts Genotyping NCBI wgMLST Window Help

GENUS SPECIES LINEAGE ANI_COVERAGE ANl

B... Listeria monocytogenes Il 05.67 95,35

JB... Listeria monocytogenes Il 9484 99,41

B... Listeria monocytogenes Il 9524 9942
/£ B.. Listeria monocytogenes I 95.90 9943

5...

JB... Listeria monocytogenes Il g7.00 93.90

i3

N

6.7. Review 7-Gene MLST Results.
6.7.1. 7-gene MLST schemes available in different organism-specific databases:




PULSENET STANDARD OPERATING PROCEDURE FOR THE ORGANISM-SPECIFIC SURVEILLANCE
DATABASE WORKFLOW

Doc. No. PNDO05

‘ Ver. No. 02 ‘ Page 16 of 46

‘ Effective Date: 03/31/2022

6.7.1.1.

6.7.1.2.

6.7.1.3.
6.7.1.4.

6.7.2.

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

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

Listeria: Pasteur (called “MLST” in the database)

Salmonella: Achtman

“MLST ST” and/or “MLST CC” fields will be automatically populated with the

public ST nomenclature from the PubMLST database when allele call results are
retrieved from the calculation engine. NOTE: you can manually assign the ST for
historical sequences in the database by selecting the appropriate entries and then
choosing “Assign wgMLST sequence types” from the “WGS tools” drop-down

: 2 = : : Genus Species MLST_CC MLST_ST
File Edit Database Analysis Scripts NCBI PulseNet | WGS tools | Window Help . -
= z i
M b Ch et b A sy 5 Submitjobs.. Campylobacter s
] Sl Al ) e R GGk B, Getresults Campylobacter lari
Database entries ) 51’3 Tobs overvicw s Campylobacter lari
Campylobacter upsabensis
© MLSTAchtmanST  MLSTPasteursT | ©  WgMLST quality assessment. FR—— ] Rl ol
/| EcolioiizHie Assign wgMLST sequence typ Canprotnctor fepnd S35 compis i
- = Campylobacter i
o | EcoionEHIE View wgMLST reports.. "y o
o | Shigelia flexneri st MLST | Campylobacter coll ST-828 complex §T7E18
& | £ coionsnis Srt] LelEE ey Campylobacter upsalenas
1 | E.coliot11mm Settings... Campylobacter Jejuni ST-206 complex sTST2
E.coll 026411 ; i T4 T4
"] S oo ST Campylobacter jeiun ST-48 complex: sT48
v £, [ coll ST-826 complex STE29
/£ | snigela flexneri SANNOT9EE839 e e s e
o/ | Ecoiosenu SANNDS275830 S i n; o
7 | Ecoiot1ente SAMNOS714035 i ok Feunt B, ] ~
] | E coli OroughH20 SANND3018332 Campylobacter Jejuni ST-48 complex ST48
]| Ecoioninm SAMNO4495852 Campylopacter Iejuni 5T-21 compiex 5Ts0
E coll O157H7 SANND4B3413T Campylobacter jejuni ST.45 complex sT2108
£ coii 10311 SANND3784378 Campylobacter Jeiuni ST-45 complex sT2108

6.7.2.1.

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, highlighting the eye next to the “wgMLST” experiment in the
“Experiments” panel and choosing the appropriate 7-gene MLST scheme
(listed in 6.7.1.) from the “Aspect” drop-down menu. Now you see only the 7
housekeeping genes. The ST is usually left blank for the following reasons:

6.7.2.1.1. All genes are present but the profile is new to the public database.

6.7.2.1.2. One or more of the genes are missing from the profile.

File Edit Layout Groups Clustering Statistics Fingerprints Characters Sequence TrendData GenomeMaps ReadSets Spectra Composite PulseNet Window Help
——

[T

Name Aspect - — |
| 2] wos Default> 2] ] wanLsT
* :gj wgs_TrimmedStats <Default
“1 8 denovo <Default>
“| 2] quaity <All Character = 9 2 5 o 2 2
@] st e E B B & B 2 B
a0 i g 28 B £ EB &
“ | ® resistance <All Characters> 2 2.2 32 2 32 2
[ 1= O U e e o 2 MLST ST
| ¥4 woMLST_CaiTypt <Selected Characters> =
= 1 8 2 24 12 1 sT132
“| 23 proe-Kpnt All loci
= : 6 22 24 12 28 1
< T Sidea 6 2 24 12 28 1
- 7 MLST fetus 414 6 2 24 12 28 1
Experiments | Local compos
M———- MLST jejuni 33 39 30 78 104 43 17 £T1068
PR a—— MLST lari sl A
ﬁ % e 33 38 30 78 104 43 17 ST1068
upssliensis 33 33 30 78 104 43 17 ST1068
Name -
2 4 1 4 18 1 5 ST918
2 4 4 19 1
2 4 1 4 19 1 5 sT918
2 4 1 4 19 1 5 ST918
10 27 19 10 5 7
10 27 19 10 5 7
0 27 19 10 5 7
10 2 19 10 5 7

6.8. Upload to the National Database.
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6.8.1. Authenticate to the PulseNetWGS firewall at https://PulseNetWGS-USA.cdc.gov
using the login credentials you received after passing the analysis certification.
6.8.2. Connect to the national database.
6.8.2.1.  From the “PulseNet” drop-down menu, choose “Web logon”. The
“PulseNet web logon” window will appear.

(@] Biotumerics PulseMet web logen 7 X
File Edit Database Analysis Scripts Genotyping NCBI |PulseNet| wgMLST Window Help
P N R R SR S S C W o o) | =l Web logon...
o N 7~ W & Fast match against server... User |D: | | |
Database erries _
S t] Match against server selection...
il L X R | N %y <Al Entriess
Key Modified date WGS_ID ~» Submit selected entries. T Password: | |
MA__14ENGS32 2015100513758 PNUSALOD1142 4 Get server entry info... 1 '
MA__14ENES33 2015-10-0513:17:58  PNUSALO01143 1
MA__14ENSE1T 2015-100513:17:52  PNUSALO011S6 Get server files event log.. 1
MA__14ENEB43 2015-10-0513:17:47  CFSANO270S i 1 - -
WA__14ENS3AE 2015-10051317:58  CFSAN0270S8 et serer fles. 1 Load isolates uploaded in the past I:l days.
MA__1SENS4SS 2015100513757 PNUSALOD1653 Local query..
MN_C2015003602 2015-10-0513:17:53  PNUSALO01368 3
NC__MBOS1814-0026  2015-10-0513:17:36  PNUSALO00ST4 Settings.
NC___MBOS0414-0030 2015-10-05 13:17:41 PNUSALD01015 Check for updates Impersonate lab: I:I
NC__MBOS0414-0031  2015-10-0513:17:40  PNUSALO01014 TH-0E" UTALBEST B
NC__ MBOS1214-0041  2015-10.0513:17:56  PNUSALOD1044 2014.08.22 201415581 sT2e
NH_1409280006 2015-10-0513:17:43  PNUSALO01158 2014-00-22 201416686 pUBICST3:
NIM_2015005881 2015-100513:17:35  PNUSALO01336 20150213 2015L-6080 publcST3E ol
NY__IDRT40001G20..  2015-10-0513:17:45  PNUSALO00G0S 2014-08-02 2015L-8060 pubicST11
NY__IDRT400021850  2015-10-0513:17:52  PNUSALO00SSS 20140617 pubICST11
NY DR1AD0D3IEH 2015005131756 PNUSALODT130 20141019 DUBICST11

6.8.2.2.  Enter the user ID and password provided by CDC.

6.8.2.3.  Ifyou are only uploading (not searching), enter 0 for “Load isolates
uploaded in the past”.

6.8.2.4.  Click “OK”. The “PulseNet webserver connection” window will appear.
NOTE: you can minimize the window, but do not close it until you have
completed the upload.

[ PulseNet web server connection - o X

File PulseNet Window Help

7 Statistics

Loaded entries:
Selected entries: 0
Loaded fles: 72082

[~ Entry fields
AntigenForm
ode id

IsolatDete
LabD

Labiey
NARISEB
NCBILACCESSION

0Group )

Session D - 00000036

6.8.3. Select the entries to be uploaded to the national database.
6.8.4. Click “Submit selected entries to server”. The “Submit entries” window will
appear. NOTE: WGS ids are auto-assigned during the upload process.

@ BioNumerics
File Edit Database Analysis Scripts Genotyping NCBI PulseNet wgMLST Window H

L gl Ay XS el G

L il 4

Database entries

.ﬁ.-‘-&r\fii,‘mlwuzmrw )
Key Modified date WGS_ID ISOLATDATE coc_in
CA__ M14X04144 2015-10-05 13:17.59 PNUSALO01347 2014-08-09 2015L-6091
CA__ N14X04145 20151005 13:17.58  PNUSALD01348 2014-08-12 2015L-5082
CA__N14X04366 2015-100513:17:38  PNUSALD01348 2014-07-25 201506083
CA___N14X04845 2015-10-05 12:17:40 PNUSALO01350 2014-08-08 2015L-6094
CA__ M14X05049 2015-10-05 13:17.39 PNUSALO01356 2014-08-19 2015L-6104
CA__N14X05196 2015-10-0513:17.42  PNUSALD01357 2014-08-30 2015L-6105
CA__N14X05420 2015-10-0513:17:56  PNUSALD01358 2014-08-29 201506106
CA___N14X05421 2015-10-05 131757 PNUSALO01359 2014-10-08 2015L-6107
CA__ M14X05550 2015-10-05 13:17.58 PNUSALO01380 2014-10-08 2015L-6108
CA__N14X05551 20151005 13:17.58  PNUSALO01361 2014-10-16 2015L-6108
CA__N14X05965 2015-10-0513:17:41  PNUSALD01362 2014-11-04 20156110

W |CDC__14070300948 2015-10-05 13:17:56 PNUSALO0083S 2014-06-29 2014L-6336

W |cDC__15013009726 2015-10-05 13:17.54 PNUSALO01272 2015-01-27 2015L-6041

o | cDC_ 15022407258 2015-10-0513:17.55  PHUSALD01340 2015-02-18 2015L-6085

/| CDC__15061204077 20151006 17:28:06  PNUSALD01528 2015-05-28 201506413
CDC__19740 2015-10-05 13:17:35 PNUSALO0086S 2014-07-05 2014L-6406

CT__519009001 2015-10-06 17:53:31 PNUSALD01800 2015L-6490
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6.8.5. By default, all uploadable experiments are selected. De-select the experiments
you are not uploading. NOTE: it is especially important to de-select the PFGE
experiments if the strain already has confirmed PFGE patterns in the national
database. Click “OK” after you are done. The experiments to be uploaded are:

6.8.5.1.  Quality (all organisms)

6.8.5.2.  Antibio (all organisms)

6.8.5.3.  Resistance (all organisms)

6.8.5.4.  Virulence (Escherichia, Salmonella)
6.8.5.5.  Stx (Escherichia)

6.8.5.6.  Plasmids (all organisms)

6.8.5.7.  wgMLST (all organisms)

Submit entries 7 x

Select the experiments to submit:

PFGE-Spel_Shg

PFGE-Xbal_MonO157

Mew fingerprint files will be submitted as well.

Already submitted files will not be submitted again.

6.8.6. Information window confirming that the upload was completed appears. Click
CCOK,,.
Information *

:' Upload completed.

6.8.7. The “PulseNet UploadDate” field in the main window should now be populated.
E BioMumerics
File Edit Database Analy:

Database entries

S
m
PulseNet UploadDate Subsg
2015-10-26
2015-10-26
2015-10-26
2M15-10-26

S8AS
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6.8.8. Close the “PulseNet web server connection” window. Click “Yes” on the

appearing confirmation window.

6.9. Download Content for Information Fields (Outbreak Codes, Allele Codes, REP

codes, WGS _ids) from the National Databases.

6.9.1. Authenticate to the PulseNetWGS firewall and connect to the national database.
NOTE: the “Get entry info” functionality will download information from the
entire database regardless of the number of days you choose to connect to.

6.9.2. Select the entries in the local database to get information from the national

database.

6.9.3. Click on “For selected entries, get entry info from the server”.

€] BioMumerics
File Edit Database Analysis Scripts Genetyping NCBI PulseNet wgMLST Window Help

5o 7o~ | M|y A S el kr

For selected entries, get entry info from the server i

pil gk L KR | N % g <hlEniess L
Key Mocified date PulseNiet UploadDate  PulseNlet Uploadio.. PatientAge

/| cDe_coe_ 1501300 2015-10-26

¥ |coc_coc_ 1407030 2015-10-26

7 | coc_a__13ene139 20151014 2015-10-28

¥ | coC_A__13ense18 2015-10-14 2015-10-28

7 | coc_Ma__13ense1s 2015-10-14 2015-10-28

¥ |coc_coc_moot71270 2015-10-14 2015-10-28
MA__13ENSB15 20151028 160447 2015-10-14 2015-10-28 51
MA__13ENS516 20151028 160447 2015-10-14 2015-10-28 B4
MA__13EN6139 20151028 160447 2015-10-14 2015-10-28 a1
€OC_W00171270 20151028 160447 2015-10-14 2015-10-28
OH__ 2013042614  2015-10-28 160447  2015-10-14 2015-10-28 &9
Testo 2050805132332 2015-08-05 87

6.9.4. The “PulseNet server entry info” window will open. Click on “Copy server

content for the selected entries”.
@ PulseMet server entry info

File PulseNet Window”Melf

‘v : «1 1k

Entries
:SSION [Server] Qutbreak [Server] PFGE-Smal-pat... [Server] PFGE-Smal-st..  [Server] PFGE-Xhol-pat...
4
v TestOutbreakCode_ML
'
/| |_ML  Test ML OutbreakCode TestX01 pattern name_ML
/ 1806MLS16-1 DRKS16.0001 Uncenfirmed
v Unconfirmed
s 1806MLS18-1 DRKS16.0004 Uncenfirmed

[Server] PFGE- w
[

Unconfirmed

Unconfirmed

Unconfirmed

6.9.5. The “Copy server content” window will open. Choose the information fields you
want to download, make sure the box for “Overwrite existing content” is checked
and click “OK”. NOTE: this will overwrite any existing data you have in those

fields in your local database.
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Scroll down within the “Copy server content” window to see all field options.

Copy server content ? X

Fields

~
BioProject

PFGE-EBInl-pattern

PFGE-BInl-status

PFGE-5pel-pattern

PFGE-5pel-status

PFGE-Xbal-pattern

PFGE-Xbal-status

REP_code ]

[AliOverwrite existing content

Cancel

Copy server content ? X
Fields
BioProject ~
Qutbreak

PFGE-BInl-pattern
PFGE-Blnl-status
PFGE-5pel-pattern
PFGE-Spel-status
PFGE-Xbal-pattern
PFGE-Xbal-status
REP_code

WiGS_id

[:0verwrite existing content

Cancel

6.9.6. New information that was downloaded to your local database will be in blue.

File Edit Database Analysic Scripts PulseNet WGStools Window Help

30 MALE
FEMALE

MALE

5 UNKHOWN

ARAARRAAARRARERRN
w

6.10. Upload to NCBI.
6.10.1. In the BioNumerics main window, select the entries to be uploaded. NOTE1:
verify that the entries have the “WGS _id” field populated. Refer to step 6.9. on how

to download WGS ids from the national database. NOTE2: clinical and non-
clinical isolates, different species, different library preparation kits and different
instrument types require separate submission templates and cannot therefore be

uploaded at the same time.

6.10.2. Locally linked data.

6.10.2.1.
choose “Submit SRA”.

[ wysalmonella - Bi erics
File Edit Databas s Scripts Genotyping | NCBI| WGStools Window Help
Submit SRA... |

PFGE-Smal-file

Outbreak PFGE-Smal-pattern

PF(ﬁ -
516X01.0001
TestOutbreakCode_ML

Test_ML_OutbreakCode
1806MLS16-1 DRKS16.0001
180BML516-1
1308ML516-1
1806MLS16-1

DRKS16.0001
DRKS16.0001
DRKS1€.0001

~ Manage ission templates.

& . 7L Gens

R

= My acc

ings. ke Woditied date

/| oH_2017003180
4 | wy_rozzier
7 |wa__tmupooesss

2018-01-03 07:50:46
2018-01-03 07:59:54
2018-01-03 07:59:48

g
s

OH,
wy_
w_

Sowi123 4567809101 121311516
oK ..
w

Authenticate to the CDC Firewall and from the “NCBI” drop-down menu,

6.10.2.2. “Authentication required” window appearé.r Enter ybﬁr username and
password for NCBI provided to you by CDC after you passed the analysis

certification. Click “OK™.
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Authentication required ? >

Please, enter username and password for

https://pulsenetce-uploader.cdc.gov

Username: | test |

Password: | sesssansl |

0] 4 Cancel

6.10.2.3. “NCBI submission” window appears. Choose the appropriate submission
template and click “Submit”. NOTE1: instructions for creating submission
templates are outlined in Appendix PNDO05-5. NOTE2: If sequence data for
the sample in question has been retracted from NCBI due to quality issues,
please see Appendix PNDO05-6 for instructions to resubmit data.

? X

NCBI submission

Submission templates:

PROD_Salmenella_Clinical_MiSeq v
PROD_SPUIDfix_clinical

PROD_Salmonella_NonClinical_MiSeq

PROD_Salmenclla_Clinical_HiSeq
Prod_Sal_HC
PROD_SPUID.fix_Nanclinical
PROD_Salmanella_NonClinical_HiSeq
£ PROD_Salmonella_Clinical MiSeq

Samples come from the instrument lllumina MiSeqg.

The NCBI accession number of the BioSample will be written to the
'NCBI_ACCESSION' inf field, and the accession of the SRA run will be written
to "SRR_id" info field.

6.10.3. BaseSpace linked data.
6.10.3.1. Click “Submit jobs to the calculation engine”.
@ waglisteria - BioMumerics
File Edit Database Analysis Scripts MNCBl  PulseMNet WG5tools Window Help

Database entries

Iﬂ " : ﬁ i f'ﬁ’ | . I§<Au5ntries>

Key cdc_id WG w (1 2 3
s |AL__ 1807023803 2016L-5396 PNUSALE « « i m ag) 1 denovo
s |AL__ 1509003282 2016L-5483 PNUSA/ k3 2 wos
s | AL__ 1809020227 2018L-8537 PNUSA| &= 3 woMLST

6.10.3.2. In the “Submit jobs” window, check the box for “Submit BaseSpace data
to NCBI” and click on “Settings”.

6.10.3.3. In the appearing “Submit BaseSpace data to NCBI” window, select the
appropriate submission template and click “OK”. NOTE: instructions for
creating submission templates are outlined in Appendix PNDO05-5.

6.10.3.4. Click “OK” in the “Submit jobs” window.
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P . w | EE| % plasmids. Character types
=ubmit jobs ﬂ 10 resistance Character types
Algorithms g 11 wgMLST_CalTypes Character types
[] De novo assembly Settings...
O Assembly-based calls Settings...

<A.IJ Fingerprint files>

[] Assembly-free calls Settings...J Submit BaseSpace data to NCBI

[ Genetyping Seﬂ;ing;m] Submission template

‘Ccoli clinical V|
Submit BaseSpace data to NCEI Settings... —
Ccoli clinical
—

ok [ Save algorithm settings as default

[] Re-submit already processed data

Open jobs overview window

Details... [

files | Power assemblies | Metagenomics projects | Identification projects |

oK Cancel e

6.10.3.5. Monitor the job in the calculation engine “Jobs overview” window. When
the status changes to “Finished” retrieve the job(s).
6.10.3.5.1. If you are not already authenticated to NCBI, you will be prompted to
provide your credentials. Enter your username and password provided by
CDC after you passed the analysis certification.
6.10.4. Monitor the status of NCBI submissions and retrieve the accession numbers.
6.10.4.1. In the BioNumerics main window, choose “Jobs overview” from the
“NCBI” drop-down menu. The “Status” field indicates the progress of the
submission.

@ wgSalmonella - BioMumerics
File Edit Database Analysis Scripts Genotyping MNCBl WGStools Window Help
Subrmit SRA...

- Manage submission templates...
M Jobs overview...
Key

LTl General settings...

nt key Modified date LablD

My account settings...

6.10.4.1.1. If the status is “Submitting” or “Waiting-for-report”, you can close the
“Jobs overview” window in BioNumerics and check back later.

@) NCBI Uploader Jobs
File Jobs View Window Help

-

Overview of submitted jobs

Entry user Details
PNUSAS031057 waiting-for-report nCBI ission status: p
waiting-for-report nCBI ission status: p
... PNUSAS029977 iting-for-report NCBI ission status: pi
... PNUSAS031175 iting-for-report NCBI status: p
1178 iting-for-report NCBI status:
PNUSAS031178 waiting-for-report NCBI ission status:
PNUSAS031179 waiting-for-report NCBI ission status:

6.10.4.1.2. If the status is “Finished”, highlight the finished jobs and click on “Get
the results of the selected job(s)”.
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=

File Jobs View Window Help

_I‘-.&taj|"’lL

Get the results of the selected job(s)

Entry Status User Details

PNUSASD28308 finished SalmWGs NCBI submission status: processed-ok
PNUSAS030873 finished SalmWGs NCBI submission status: processed-ok
PNUSAS030872 finished SalmWGs NCBI submission status: processed-ok
PNUSAS030871 finished SalmWGs NCBI submission status: processed-ok
PNUSAS030870 finished SalmWGs NCBI submission status: processed-ok
PHNUSAS030869 finizhed SalmWGs NCBI submizsion status: processed-ok
PNUSAS030867 finished SalmWGs NCBI submission status: processed-ok
PNUSAS030865 finished SalmWGs NCBI submission status: processed-ok
PNUSAS030864 finished SalmWGs NCBI submission status: processed-ok
PNUSAS030863 finished SalmWGs NCBI submission status: processed-ok
PNUSAS030922 finished SalmWGSs NCBI submigsion status: processed-ok
PNUSAS030921 finished SalmWGs NCBI submission status: processed-ok
PNUSAS030920 finished SalmWGs NCBI submission status: processed-ok
PNUSAS030918 finished SalmWGs NCBI submission status: processed-ok
PNUSAS030915 finished SalmWGs NCBI submission status: processed-ok
PHUSAS0Z24724 finished SalmWGs MNCBIl submission status: processed-ok
PNUSAS030836 finished SalmWGs NCBI submission status: processed-ok
PHUSAS030835 finished SalmWGs NCEBIl submission status: orocessed-ok

6.10.4.1.2.1. An information window with a summary of the SAMN and
SRR numbers will appear. Click “OK”.

6.10.4.1.2.2. Updated entries are selected in the database with the imported
accession numbers highlighted in blue in the “NCBI_ ACCESSION”
and “SRR_id” fields.

Infermation | File Edit Database Analysis Scripts Genotyping NCBI WGStools Window Help
LAC__W56336_Salmonella: BioSample accession SANN09101235 L= PR LY
LAC__W56336_Salmonella: SRA accession SRR7140175 i —1 E ] i - §
LAC__W56338_Salmonella: BioSample accession SAMNO9101234 3
LAC__W56338_Salmonella: SRA accession SRR7140174
WI__181P003649: BioSample accession SAMNO9101233
WI__181P003649: SRAaccession SRR7140177 -
WI___18MP004137: BioSample accession SAMN09101232 i ﬁ i - \5 A G | % M <Al Entriess U
WI__18MP004137: SRAaccession SRR7140184. - -
CAOQC_BE171630219: BioSample accession SAMND9101231 PFGE-Spel-rundate PFGE-Spel-file WGS_id NCBI_ACCESSION SRR_id
CAOC_BE171630219: SRAaccession SRRT140178
CAOC_BE171990260: BioSample accession SAMN09101230 v [ IEREER 50 LELER SRR
CAOC_BE171990260: SRA accession SRR7140183 v PNUSAS039962 SAMNOS101176 SRRT140241
CAOC_BE172020209: BioSample accession SAMN02101229 =
CAOC_BE172020208: SRA accession SRR7140179 = PHUSAS040245 SAMNOS101160 SRR7140250
CAOC_BE172040025: BioSample accession SAMNO9101228 v PNUSAS040080 SAMNDS101173 SRRA7140235
CAOC_BE172040026: SRA accession SRR7140182 7 PNUSAS04D444 SAMND9101142 SRA7140254
CAOC_BE172040028: BioSample accession SAMNO9101227 -
CAOG_BE172040028: SRAaccession SRRT140181 7 PNUSAS038839 SAMNO9101110 SRA7140285
CAOC_BE172050271: BioSample accession SAMN02101226 " PHUSAS038403 SAMNO9101223 SRAT140130
CAOC_BE172050271: SRAaccession SRR7140186
~  CAOC_BE172080236: BioSample accession SAMNO2101225 7 IS STINED SeHS I SHRIA-TETT
| CAOC_BE172060236: SRAaccession SRR7140185 v PNUSAS040353 SAMND9101199 SRA7140211
& CAOC_BE180840216: BioSample accession SAMNO9 101224
CAOC_BE180640216: SRA accession SRR7140176 ’ PHUSAS0:8292 SAMNON01227 SRRT1401ET
CAOC_BE180660232: BioSample accession SAMNO9101223 4 PNUSAS040344 SAMNOS101165 SRRT7140228
CAOC_BE180860232: SRAaccession SRR7140180 v PNUSAS040354 SAMNDS101198 SRRT140217
CAOC_BE180740220: BioSample accession SAMN09101222
CAOC_BE180740220: SRAaccession SRR7140199 s PHUSAS039862 SAMNDZ101128 SRAT140278
CAOC_BE180830063: BioSample accession SAMN02101221 ¥ PNUSAS040417 SAMNO9101105 SRAT140309
CAOC_BE180830063: SRAaccession SRR7140187
CAOC_BE180860201: BioSample accession SAMN02101220 v FHUSAS040411 SAMNOS101114 SRAT140258
CAOC_BE180860201: SRA accession SRRT140203 v PNUSAS039942 SAMNO9101108 SRRT140293
CAOC_BE180940262: BioSample accession SAMN02101219
CAOC_BE180940282: SRA accession SRR7140192 o PHUSAS0401T7 SANNCE101122 SRR7140263
CAOC_BE180990203: BioSample accession SAMND9101218 v PNUSAS040320 SAMNDS101082 SRR7140302
CAQC_BE180990203: S8RAaccession SRR7140201 v PNUSAS040317 SAMNOS101087 SRR7140310
CAOC_BE 3 accession SAMNO9101217 7
CADC_BE180990204: SRAaccession SRR7140198 PHUSAS040176 SAMNDS101122 SRR7140278
CAOC_BE180990208: BioSample accession SAMN02101216 " PNUSAS040316 SAMNOS101101 SRR7140315
CAOC_BE180990206: SRAaccession SRR7140193 -
CAOC_BE180990207: BioSample accession SAMN02101215 - FHUSASD40448 SANNOS101138 SRATI402ES
CAOC_BE180990207: SRA accession SRR7140202 s PHUSASD40074 SAMNO9101156 SRAT140244
GAOC_B... <more> v/ PNUSASD40319 SAMNDS101084 SRAT120308
v PHUSAS039961 SAMNO9101177 SRAT140238
4 PHUSAS040218 SAMNDZ101235 SRAT140175
PHUSAS040362 SAMNO9101190 SRAT140220

6.10.4.1.3. If the status is “Job-error”, first check NCBI
(https://www.ncbi.nlm.nih.gov/) to determine if the submission went
through despite erroring out in BioNumerics. If not present on NCBI,
proceed to troubleshooting.
6.10.4.1.3.1. Highlight the errored job and click on “Get the logs of the
selected job(s)” icon to open the “Job details” window.
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[E) NCEI Uploader Jobs
File Jobs View Window Help

vl

Overview of submied jobs

Entry Status User Details

PNUSAS028%02 job-error SalmWGSs NCBI submission status: processed-error
.. | PNUSAS024T42 job-error SalmWGSs NCBI submission status: processed-error

PNUSAS024738 job-error SalmWG5s NCBI submission status: processed-error
.. | PNUSAS014320 job-error SalmWGSs NCBI submission status: processed-error

PNUSAS017182 job-error SalmWG5s NCBI submission status: processed-error
.. | PNUSAS015803 job-error SalmWGSs NCBI submission status: processed-error

Job details - PNUSAS029902 (9d96ch76-2836d-4706-b6ae-6a30ed095cfh)

Database  Status SPUID Accession Details
SRA processed-error Submission is duplicate of SUB3405298. Same i...

6.10.4.1.3.2. If you need more details than what the “Jobs overview”
window provides, authenticate to the PulseNetWGS firewall, login
to NCBI viewer at https://pulsenetce-uploader.cdc.gov and enter
your NCBI credentials.
6.10.4.1.3.2.1. If the job failed due to a waiting-error, try refreshing
the upload by clicking on the arrow icon. ¢

NCBI Uploader

Show 10 v entries Search:

Job D Created Iteration Status User Details

PHLUSALMO0073  Frab21ea-5945- 3/7/2019 3 waiting- ) WA_NCBI_Uploadert Remote diractory not found: al x
4e58-8de7- 7:2420PM G error submit/Production/fcab21ea-5 4e58-
6bd4fddc602e 8de7-6bd4fddc602e: No such fil directory

PHLUSALMO00043  fb89cdbg-4adb- 3/6/2019 3 waiting- WA _NCBI_Uploader! Remote directory not found: @ ¢ x
40ca-agaf- 6:3229PM error submit/Production/fb89cdb8-4a9b-40ca-
44aacchebc34 a8al lo su

PHLUSALMO0070 ~ F60Fc222-6FF0- 3/7/2019 3 waiting-  WA_NCBI_Uploader1 Remol @ ¢ x
43a3-b220- 7:2447PM error
8c6cTcfBadT1

PHLUSALMO0039 ~ F3928298-63c2- 3/6/2019 3 waiting-  WA_NCBI_Uploader1 Remote directory not found: clx
4a64-aT4a 63233PM ermor submit/Production/f3928298-63c2-4a64-
93a6089645b0 a742-9326089645b0: No such file or

directory

PHLUSALMO0061  Fib7dade-cT1e- 3/7/2019 3 waiting-  WA_NCBI_Uploader! Remote directory not found: a ¢ x
46f4-88F2- 7:2409PM error submit/Production/f1b7dade-c71e-46f4-
1da7656e0495 88f2-1da7656e0495: No such file or directory

PHLUSALMO0059  ed4425f1-6ecd- 3/7/2019 3 waiting- WA_NCBI_Uploader1 Remote directory not found: a c x
4d8F-a511- 71854PM  error submit/Production/ed4425f1-6ec4-4d8f-

167e11d94ba7 a511-167e11d94b47: No such file or

disoctany

6.10.4.1.3.2.2. Click on the magnifying glass to get a detailed report. If
you are unable to determine the cause of the error, email the
report to PulseNet@cdc.gov for troubleshooting. You may be
instructed to send the report to NCBI SRA Helpdesk
(genomes@ncbi.nlm.nih.gov) for further troubleshooting.
NOTE: do not try to re-upload to NCBI until the cause of the
error has been determined and fixed.
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Job details: PHLUSALM00073

Report:

<Response status="processed-error">
<Message error_code="34" severity="warning” error_source="data">Submission processing may be delayed due to ne
cessary curator review. Please check spelling of organism, current information could not be resolved automatically a
nd will require a taxonomy consult.</Message>
<Object target_db="BioSample” object_id="" spuid="PHLUSALM@GO73" spuid_namespace="GenomeTrakr"/>
</Response>
<Response status="processed-error">
<Message error_code="20" severity="error-stop" error_source="data">These attribute values are not valid so ple
ase correct the data. Refer to https:// bi.nlm.nih iosample/docs/attri for required format descripti

ons. If you do not have information for the required field(s), please provide the value as either 'not collected’, = V
Submission:

<2xml version="1.8" encodi

8"y A
<Submission schema_version="2.0" xmlns:xsi="http://ww.u3.org/2001/XM Schema~instance” xsi:noNamespaceSchemalocation
="https: //ww.ncbi.nlm.nih.gov/viewve/v1/trunk/submit/public-docs/common/submi ssion. xsd?view=co">
<Description>
<Organization role="owner” type="consortium">
<Name>GenomeTrakr</Name>
<Contact email="nicromolecularlabgdoh.wa. gov">
<MName>
<First>Genome</First> v
<Last>GenomeTrakr</Last>

Close
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7. FLOW CHART:

Import entries from the RefID database (6.1.)

— l

Import metadata (6.2.)

Submit jobs to the CE (6.3.)

l

Retrieve jobs from the CE (6.4.)

l

Review quality metrics (6.5.), genotyping (6.6.)
and 7-gene MLST (6.7.) results

l

Upload to the national database (6.8.)

l

Download allele codes, REP codes, cluster codes
and WGS _ids from the national database (6.9.)

l l

Upload to NCBI and Perform local cluster
retrieve the accession detection (PNDO06)
numbers (6.10.) l

Query the national database,
match against the server (PNDO06)

l

Generate reports (PND06)

!

Report clusters to local epis,
post on SharePoint (PNDO03)

PNDO5
PNDO6
PNDO3
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13. APPENDICES:
Appendix PNDO05-1. Initial Set-up and Settings in Organism-Specific Databases for
Importing Data from the RefID Database

1. Verify updates from the calculation engine.

a.

From the “WGS tools” drop-down menu, choose “Synchronize”. NOTE: this may
be quick if updates have been processed before. If not, this can take a couple of
hours to complete. Leave BioNumerics running while updates are occurring.
“Synchronization completed” message will appear. Click “OK”.

[E) Escherichis Training DB - BioNumerics
File Edit Databose Analysis Scripts MCBI Pulsehlet | WGStools | Window Help

el g g i g L K1 Submitjobs..
hocualadsd by A N s )y A B Getresuts

Database entries a"@ Jobs overview...

e 2o i i <All Entries.

g+ & I8 T Recalculate ANI results... =
Key Modified date Inf i w
ST0_HEB12Ec 2018-04-18 11: Quality assessment... nrarmation
STD_F2353 2018-04-19 11: Quality assessment settings...
STD_Hga125f 2018-04-19 11: o
STD_H9812Non0157 20180419 11: ¥ wgMLST quality assessment... Synchronization completed.
STD_Hg8125hg 2018.04-15 11: Assign wgMLST sequence types..
1107003358 201 D419 131 View wgMLST reports... [] Dont show this message again
1208009138 2018-04-18 16: s MLST
1303015235 2018-04-16 16; — DS
1303019688 2018-04-18 16: Settinge...
1303023991 2018-04-16 16; Synchronize
2005238-07 2018-04-18 16:

2. Before importing data from the RefID database for the first time, input/verify the correct
data transfer settings.

a.

From the “File” drop-down menu, choose “Data transfer settings”. “RefID data
flow settings” window will appear.

[#) EscherichiaTraining_2012-06 - BioNumerics

File Edit Datsbase Analysis Scripts NCBI PulseNet WGStools Window Help
Check for data transfer updates... l
Data transfer settings...

Gy impot. Ctrl+l

== - |

== Process...

-

A Sy @iy G

PFGE-Xbal-pattern PFGE-BInl-pattern PFGE-Hotl

Install / remove plugins...

3% Openbundle..

73 Create new bundle... _ _

EXKX01.0011 EXKAZ26.0005
A view audit trail... _ _

T EXHX01.2844. EXHAZ26.0508

EXHX01.0125 EXHAZ26.0570

i EXHX01.0125 EXHA26.0570
Exit J16X01.0528
PIOGTEZ0T J16X01.0283
h12X022328 EZ5K01.0013

H12X04647 EZSK01.0012 EZ5426.0011

K13X00989 EXHX01.0224 EXHA26.0536

PHN-2007009347 EXKX01.0001 EXKA26.0001
201385 JZXX01.0008
201381 JZXX.0010
201384 JZXX01.0011
201376 JZXKN.0012
201377 JZXK.0013

3065-04 EH2X01.0013

b. Inthe “RefID general settings” tab, make sure ‘Import into this database” option is

selected.

Make sure the “Data folder” is linking to the correct location which is your RefID
database source files folder. This is the same path set up for export from the
ReflD database (PND20).
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d. The “RefID export data” and the “RefID export links” tabs should remain
untouched. Click “OK”.

Ref ID data flow settings ? X

ReflD general settings Ref ID export data  Ref ID export links
Database type

(O Export from this database

@ Import into this database

Data folder: [ Japplied Maths'BioNumerics\date'\ReflD_CDC\sourcefiles Browse...
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Appendix PNDO05-2. Instructions to Create a Metadata Import Template

NOTE: At the minimum, the following metadata fields need to be populated in the organism-
specific database:
SourceState: state of residence
SourceCounty, if known
SourceCity, if known
SourceType: MUST be Animal, Food, Human, Environmental, or Unknown
SourceSite: Blood, Stool, Urine, etc.
PatientSex
PatientAge: either Days, Months, or Years (only fill out one of these fields per
sample)
h. IsolatDate: use the format YYYY-MM-DD
i. ReceivedDate: use the format YYYY-MM-DD
1. After following the steps 6.2.1.-6.2.4. to find the correct Excel file to import, click
“Create new” in the “Import fields/import template” window.

Import fields ? x

@ o o o

Import template
Specify how to import data into the database.

Import templates:
PFGE Metadata Import Linked on Key field
SRR_id Import

Preview...

Copy..

< Back Cancel

2. “Import template/Import rules” window will appear.
a. “Source” column refers to the fields in the Excel file to be imported.
b. “Destination” column refers to the information fields in the BioNumerics
database.
c. Double-click on “Key” in the “Source” column. NOTE: the key should be unique
and have a match in the database.

Import template LY

Import rules
Select import sources and the database destinations.

§5555s58555555¢8%5 &

<Non
<Non
<Non
<Non
<Non
<Non

3. “Edit data destination” window will appear. Select “Key” and click “OK”.
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Import rules
Select import sources and the database destinations

nnnnn

@ Entry info field

< Back Next > Cancel

4. In the “Import template/Import rules” window, double-click on the next source field in

5.

7.

your import file, in this case “SourceState”.
In the “Edit data destination” window, expand the “Entry info field” option, select the
corresponding destination field, in this case “SourceState” and click “OK”.

Import rules
Select import sources and the database destinations

Back Next> Cancel

Repeat the process for the remaining source fields in your import file, and when you are
finished, click “Next”. NOTE: if all source fields in the import Excel file match exactly
the destination fields in the BioNumerics database and there are no extraneous fields in
the source file, you can select all source fields by holding down the “shift” key while
selecting. Then click “Edit destination”, and in the “Edit data destination” window
highlight “Entry info field” and click “OK”.

Import template 7 X - -
pertieme Edit data destination ? x
Import rules
Select import sources and the database destinations
@ <None»
Parsing  Default  Rank [N Eniry info field
<Copy>  No 1 -
Edit default.
[ shew advanced optiens
oK Cancel

In the “Import template/Import links” window, select the source you want to link on, i.e.,
“Key” and click “Finish”.
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8. “Import template information” window will appear.
a. Make sure the box for “Save this import template in the database” is checked.
b. Give the template a unique name.
c. In the description field, briefly describe how the template works.
d. If you want to share the template with others using the database, check the box for
“Share this import template”.
e. Click “OK”.

N

Import template information ? >

Save this import template in the database

MName: Line list import_ET|

Description: Imports metadata for sample source,
geographic location and patient demographics

Share this import template

9. The import template you created now appears in the “Import fields/Import template”
window under the “Import templates™ list.

Import fields ? X

Import template
Specify how to import data into the database.

Import templates:

HiSeq Metadata Import template

Imports metadata for sample source,
= F : Create new...
Line list import_ET geographic location and patient
d hics
P

OLDpi

RL_import Edit..
RL_wgMLST -
Sl-Firstimport Preview...
sungs test

wgMLST import Copy-..

< >

< Back Next > Cancel
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Appendix PNDO05-3. Initial Set-up and Settings for Allele Calling and Genotyping in
Organism-Specific Databases

NOTE: Default settings are provided by CDC and should not be changed.
1. From the “WGS tools” drop-down menu, choose “Settings” and verify that the settings
are correct in the “wgMLST” tab:

llseNet WGStools Clustersearch Window Help

- X! Submitjobs.. oy
B G, oot -
[ Jobs overview...
nal_con _7 8

Recalculate ANI results...
Quality assessment...

Quality assessment settings...

G wgMLST quality assessment...
Assign wgMLST sequence types...
View wgMLST reports...
Store wgMLST locus sequences...

Get alleles mapping
Assign Allele Codes

Settings...

Synchronize

Import analyses...

P — |
a. For “Multiple allele calls character values”, choose “Store as absent value”.

Make sure the “Submit new alleles automatically” box is checked and click on
“Auto submission criteria”. The “Auto submission criteria” window will

Settings 7 X
Calculation engine Organism B(par\menttyp
New allele submission
Lab ID: CDC

Submit new alleles automatically

Auto submission criteria...

Multiple allele calls character values

O Store lowest common allele ID

@ Store as absent value

Allele mapping experiments

b. Select “Set custom submission criteria”.
Check the box for “Require start/stop codons (for cds loci only)”.
d. Enter the minimum homology:
1. Listeria, Escherichia and Salmonella: 85%
it. Campylobacter: 70%
e. Enter maximum number of gaps for all organisms: 100
f. Click “OK”. This will take you back to the “wgMLST settings” tab. Click
“OK” again.

e
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Calculation engine  Organism  Experiment types  wgMLST

New allele submission

Lab ID — . .
Auto submission criteria ?

X
[ suf

!0 Use nemenclature acceptance criteria

@) Set custom submission criteria
Multipl

O Sty [ARequire start/stop codons (for CDS loci only)
@ stg  [JAllow intemal stop codans (for CDS loci only)

Minimum homology 850
Allele

Mazximum number of gaps | 100

oK Cancel

2. After you select entries and click on “Submit jobs to calculation engine”, a “Submit jobs”
window will appear. From there you can verify that the allele calling and genotyping
settings are correct by clicking on “Settings” for each item.

Submit jobs ? s
Algorithms
[[]De novo assembly Settings...

] Assembly-based calls Settings...

4] Assembly-free calls Settings...

Settings...

[JSubmit BaseSpace data to NCBI

Jobs

[ Re-submit already processed data

Open jobs overview window

Details...

a. Assembly-based calls: minimum similarity varies by the organism database:
1. Escherichia: 77.5
il. Salmonella: 75
iii. Campylobacter and Listeria: 70

Assembly-based calls ? X

Word size: <Default> b

Minimurm similarity: %

[~] Allow gapped alignments

[]5ave algerithm settings as default
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b. Assembly-free calls: settings are the same in all databases:
Assembly-free calls ? X

k-mer size: 3 v

(]

Min. coverage:

Min. rev coverage:

[ Save algorithm settings as default

Cancel
c. Genotyping: genotyper tools vary by organism database (screenshots below).
Settings vary by organism for serotyping and in silico PCR and are the same
for detection of plasmids and resistance for all organisms. Detection of
virulence, stx subtype and pathotype apply to Escherichia only. See Table 2

below.
Escherichia genotyping settings ? X Salmonella genotyping settings [} >
Beslalice Pathotype Virulence Serotype Plasmids Insilico PCR Resistance
Serotype Stx subtyper Plasmids Insilico PCR
Perform analysis
Perform analysis
Percent Identity | 20.0 o
Minimum Coverage 7 o
Search for fragments No ~ g | 0.0 2
- Discrimination | 2.0 9
Minimum Overlap for Fragment Merge o
Minimum Relative Coverage %
Campylobacter genotyping settings ? % Listeria genotyping settings 7 n
Plasmids Resistance Plasmids Resistance
Perform analysis Perform analysis
Search for fragments Mo v Search for fragments Mo i

Minimum Overlap for Fragment Merge Minimum Overlap for Fragment Merge | 80.0

Minimum Relative Coverage Minimum Relative Coverage | 90.0

Cancel Cancel
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Escherichia | Salmonella | Escherichia | Salmonella | Plasmids? | Resistance? | Escherichia | Escherichia Escherichia
serotyping serotyping in silico in silico pathotype virulence stx subtyping
PCR PCR
Percent 90.0 80.0 90.0 70.0 90.0 90.0 90.0 90.0 NA
identity (%)
Search for No NA NA NA No Yes Yes Yes NA
fragments
Min overlap for 90.0 NA NA NA 90.0 90.0 90.0 90.0 NA
fragment
merge (%)
Min relative 60.0 70.0 NA NA 90.0 60.0 60.0 60.0 NA
coverage (%)
Discrimination NA! 2.0 NA NA NA NA NA NA NA
(%)
Max non-UPAC NA NA 2 3 NA NA NA NA NA
nucleotides
Max nucleotide NA NA 1 3 NA NA NA NA NA
mismatches
Max amplicon NA NA 10.0 10.0 NA NA NA NA NA
length
deviation (%)

Table 2. Settings for the genotyper tools in the organism-specific databases. 'NA, not applicable, *all organism databases

d. For Listeria only: ANI-based speciation.

AMNI-based speciation ? *
Settings Output fields
Minimum AMI: % Genus field: Genus w
. ) . - o
Minimum confirmed ANI: ;i Sref e T 9
Minimum coverage: T0.0 %
Subspecies field: Lineage ~
Minimum discrimination: 0.0001 | %
Serotype field: <MNone= e
Runner-up field: <MNone> ~
Comment field: <MNone> &
Genome coverage field: ANICoverage v
AN score field: ANI ~
AN discrimination field: <MNone= ~

[[] 5ave algorithm settings as default
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Appendix PND05-4. Configuration of the Quality Assessment Window in the Organism-
Specific Databases

NOTE: The quality assessment settings only need to be configured once for each organism-
specific database.
1. From the “WGS tools” drop-down menu, select ”Quality assessment settings”.

@ ReflD Database_Training_2019 - BioNumerics

File Edit Database Analysis Scripts WGS tools Window Help
L4 A submitjobs. )

= B, Getresults i

& Jobs overview..
L 3] )

Recalculate ANI results...

SequencerRun_id Subspecies
GA-I4589-190430

GA-14589-190430

Quality assessment...
Quality assessment settings...
GA-M4589-190430
GA-M4S39-190430
GA-M4539-190430
GA-H45E9-190430
GA-M4533-190430
GA-M4539-190430
GA-M4S39-190430

LST quality assessment...

ST seguence types...
reports...

LST locus sequences...

Settings...
Synchronize

Import analyses...

2. In the appearing “QC thresholds” window & “General settings” tab, make sure the
“Genus” and “Species” fields are set to “Genus” and “Species”.

General settings _Calculator settings

Allowed values

Escherichia coli

Remove

New Mapping 7 %

‘Genus' value: Escherichia

Species'value: | I

Cancel

a. Click “Add”, enter the appropriate Genus values and Species values listed below
one at a time and click “OK™:
i. Campylobacter database:

1)

Campylobacter jejuni
Campylobacter coli
Campylobacter lari
Campylobacter upsaliensis
Campylobacter fetus

il. Escherichia database:
1) Escherichia coli NOTE: includes Shigella spp. The ANI method

1il.

1)

in the RefID database identifies Shigella as Escherichia.

Salmonella database:

Salmonella bongori

2) Salmonella enterica
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iv. Vibrio database:
1) Vibrio cholerae
2) Vibrio parahaemolyticus
3) Vibrio vulnificus
NOTE: database still under development
v. Listeria database:
1) Listeria monocytogenes
3. Switch to the “Calculator settings” tab, select “Core percent called” from the
“Calculations” list, make sure the box for “Use this metric” is checked, and enter the
“Default threshold”:
a. Campylobacter, Escherichia and Salmonella: 85%
b. Listeria: 95%

QC thresholds ? x
General settings Calculator settings

Calculator.

[ Use this metric

Default threshold:

Length

(Core percent called

Add | | Remove

Transfer quality colors to experiment type

Cancel

4. Manually uncheck “Use this metric” for all other quality metrics listed in the
“Calculator” except core percent called. After you are done, click “OK”. NOTEI1: if you
do not use ReflD database for raw sequence quality assessment, then follow the
instructions in PND20 Appendix 2 (PulseNet standard operating procedure for the
reference identification database workflow) to set up the quality assessment window for
Average quality, Average denovo coverage and Length. NOTE2: Genus/species check
and Secondary species abundance can only be performed in the RefID database.
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Appendix PNDO05-5. Instructions to Create NCBI Submission Templates

NOTE: Separate submission templates are required for clinical vs. non-clinical
isolates, different species, different library preparation kits, and different

instrument types.

1. In the main BioNumerics window, choose “Manage submission templates” from the

“NCBI” drop-down menu.
[=) BioNumerics - .

-

File Edit Database Analysis Scripts E.coliiNCBI wgMLST Window Help

Database entries

Key Level Parentkey Modified da

salEnes=. 7. General settings..

Submit SRA...
Manage submission templates...
Jobs overview...

My account settings...

2. The “Manage submission templates” window will open. Click “Create new”.

Manage submission templates

2 3C

Test_Listeria
Stroika_template
test upload

Production_Listeria

L

3. The “NCBI submission settings/Bioproject and organization” window will open.
a. Enter the organism-specific bioproject accession number. Refer to Table 3 for
PulseNet bioproject numbers. NOTE: please contact PulseNet@cdc.gov when
you need to upload sequences for Clostridium botulinum, Cronobacter sp. or

Yersinia sp.

Organism Bioproject accession number
Campylobacter’ PRINA239251
Escherichia and Shigella PRINA218110
Listeria PRINA212117
Salmonella PRINA230403
Vibrio' PRINA266293

Table 3.NCBI bioproject numbers for PulseNet organisms. ' Campylobacter species other than coli, fetus,
Jjejuni, lari, and upsaliensis and Vibrio species other than cholerae, parahaemolyticus and vulnificus are

uploaded to NCBI from the RefID database.

b. Enter the contact information for CDC (screenshot below) in order to anonymize

your submission.

c. Make sure the “FTP upload directory” is “submit/Production”. Click “Next”.
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NCBI submission settings ? X
BioProject and organisation
Provide general information for all submissions: what BioProject
do they belong to, and who is submitting.
BioProject accession: | PRINA213110 |
Organisation name: | PulseMet |
SPUID namespace: | PulseMet |
Type: consortium R
Role: owner -
Contact first name: | PulseMet |
Contact last name: | PulseMet |
Contact e-mail: | PulseMet@cdc.gov |
FTP upload directory: submit/Productiol w
< Back Mext = Cancel

4. The “NCBI submission settings/Biosample” window will open.

a.

b.

Submitter Provided Unique ID: from the drop-down menu, choose “WGS id
(field content)”.

Biosample accession (output): from the drop-down, choose “NCBI_ACCESSION
(field content)”.

Organism name and title should match. Genus and species are preferred, therefore
in databases with multiple species, such as the Escherichia database, species-
specific templates are required for upload. If the species is unknown, it is
acceptable to enter the genus name and “sp.” in the organism and title fields, e.g.,
“Shigella sp.”. Refer to Table 4 for the species-specific submission templates
needed for PulseNet NCBI uploads. NOTE: when submitting a sequence with
unknown species, the following error message will likely appear: “<Message
error_code="33" severity="warning" error_source="data">Submission
processing may be delayed due to necessary curator review. Please check spelling
of organism, current information could not be resolved automatically and will
require a taxonomy consult.</Message>". Anything submitted to NCBI with
“sp.” in the organism name field will trigger a curator review of the submission.
The submission will eventually go through, no additional action is required
from the submitter.

Genus Species

Campylobacter coli

fetus

Jjejuni

lari

upsaliensis
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sp.!

Escherichia
Shigella

coli

flexneri

sonnei

dysenteriae

boydii

sp.

Listeria

monocytogenes

Salmonella

bongori

enterica

Vibrio

cholerae

parahaemolyticus

vulnificus

sp.!

Table 4. Species included in the PulseNet organism-specific databases. ' Uploaded from the RefID database.

d. Attribute package: from the drop-down menu, choose “Pathogen: clinical or host
associated” for clinical (human) isolates or “Pathogen: environmental/food/other”
for food, environmental and animal isolates.

e. Strain name should match the Submitter Provided ID: “WGS id (field content)”.

jar]

Serovar: from the drop-down menu, choose “Serotype wgs (field content)”.

g. For clinical samples, leave the remaining optional fields blank. For non-clinical
samples, choose “Entry Key” from the drop-down menu for the “Isolate name
alias” field.

h. Click “Next”.

MNCEl submission settings

BioSample

Submitter Provided Unique ID:

BioSample accession (output):

Organism name:

Title:

Attribute package:

Strain name:

Serovar (optional):

Isolate (optional):

Isolate name alias (optional):

Information fields to be used as BioSample metadata.

WGS5_id (field content) ~

MNCBI_ACCESSION (field content)  ~

| Escherichia coli v|

| Escherichia coli v|

Pathogen: clinical or host-associate: ~

WGS_id (field content) w

Serotype_wgs (field content) ~

< Back Mext > Cancel

MNCBI submission settings

BioSample

Information fields to be used as BioSample metadata.

Submitter Provided Unique 1D:

BioSample accession (output):

Organism name:

Title:

Attribute package:

Strain name:

Serovar (optional):

Isolate (optional):

Isolate name alias (optional):

WGS_id (field content) i

NCBI_ACCESSION (field content) ~

| Escherichia coli v|

| Escherichia coli v|

Pathogen: environmental/food/othi ~

WG5_id (field content) w
Serotype_wgs (field content) ~

| Entry Key v|
< Back Mext = Cancel
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5. The “NCBI submission settings/Biosample (continued)” window will open.
a. For clinical samples:
1. Collected by: enter “CDC”.

ii. Collection/Isolation date: from the drop-down menu, choose “IsolatDate
(field content)”.

iii. Collection/Isolation date format: from the drop-down menu, choose
“YYYY™.

iv. Geographical origin: enter the country of origin, e.g., “USA” or
alternatively choose “SourceCountry (field content)” from the drop-down
menu if you routinely populate this field in your database.

v. All other fields: from the drop-down menu, choose “Missing”.

MNCBI submission settings ? *

BioSample (continued)
Information fields to be used as BioSample metadata.
Collected by: cDC v|
Collection / Isolation date: | IsolatDate (field content) v|
Collection / Isolation date format: | YYYY w
Geographical origin: | UsA v|
Geographical coordinates: | <Missing> v|
Isolation source: | <Missing> v|
Host: | <Missing> v|
Host disease: | <Missing> v|
< Back Mext = Cancel

b. For food and environmental samples:
i. Collected by: from the drop-down menu, choose “LabID (field content)”.
ii. Collection/Isolation date: from the drop-down menu, choose “IsolatDate
(field content)”.
iii.  Collection/Isolation date format: from the drop-down menu, choose
“YYYY-mm”.
iv. Geographical origin:

1) For US isolates, enter the source country and state in the format
"USA:State", e.g., "USA:MA".

2) For non-US isolates, enter the country name, e.g., "Mexico" or
alternatively choose "SourceCountry (field content) from the drop-
down menu if you routinely populate this field in your database.

v. Isolation source: from the drop-down menu, choose “SourceSite (field
content)”.
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vi. All other fields: from the drop-down menu, choose “Missing”.
MCEBI submission settings ? *

BioSample (continued)
Information fields te be used as BioSample metadata.

Collected by: | LaklID (field content) v|
Collection / |solation date: | |zolatDate (field content) v|
Collection / Isolation date format: | YYYY-mm w
Geographical origin: | USA:MA v|
Geographical ceordinates: | <Missing> v|
Isolation source: | SourceSite (field content) v|
Host: | <Missing> v|
Host disease: v|

< Back Cancel

c. For animal samples:
1. Collected by: from the drop-down menu, choose “LabID (field content)”.
ii. Collection/Isolation date: from the drop-down menu, choose “IsolatDate
(field content)”.
iii. Collection/Isolation date format: from the drop-down menu, choose
“YYYY-mm”.
iv. Geographical origin:

1) For US isolates, enter the source country and state in the format
"USA:State, e.g, "USA:MA".

2) For non-US isolates, enter the country name, e.g., "Mexico" or
alternatively choose "SourceCountry (field content) from the drop-
down menu if you routinely populate this field in your database.

v. Isolation source: from the drop-down menu, choose “SourceSite (field
content)”.
vi. Host: from the drop-down menu, choose "TypeDetails (field content)" to
specify the animal type, e.g., "Bovine".
vii. All other fields: from the drop-down menu, choose “Missing”.
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NCBI submission settings

BioSample (continued)
Information fields to be used as

Collected by:

Collection / Isolation date:
Collection / Isolation date format:
Geographical origin:
Geographical coordinates:
Isolation source:

Host:

Host disease:

< Bac

d. Click “Next”.

BioSample metadata.

| LabID (field cantent) v|
[ 1solatDate field content) ~]
Y¥YY-mm -
[usama ~]
| <Missing> v|
[ Sourcesite (field content) ~]
v
| <Missing> v|

k Mext > Cancel

6. The “NCBI submission settings/SRA experiment and run” window opens.
a. Output SRS accession field: from the drop-down menu, choose “SRR id (field

content)”.

b. Instrument model: from the drop-down menu, choose the appropriate Illumina

Instrument.

c. Library name: from the drop-down menu, choose the appropriate library

preparation kit.

d. The remaining fields: as shown in the screenshot below.

NCBI submission settings

5SRA Experiment and Run

Input SRS experiment type:

Output 5RS experiment typ

Qutput 5RS accession field:

Instrument model:

Library name:

Library strategy:

Library source:

Library selection:

Library layout:

wgs

= wgs

? X

SRR id (field content)

lllumina MiSeq

MexteraxT

WGS

GEMOMIC

RANDOM

PAIRED

< Back Mext =

Cancel

e. Click “Next”.
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7. The “NCBI submission settings/Submission template” window opens.
a. Enter a meaningful name.
b. Enter a description.
c. Click “Finish”.

r — N
Submission template
Save this submission template.
Name: Test_Listeria
Description: 29
[ <Back |[ Fnisn | [ cance |

8. The saved template is now listed in the “manage submission templates” window.

|

PROD_Ssonnei_Clinical_MiSec = B'DP“?JECE_PRJNAQSHD
PROD_Ecoli_Clinical MiSeq N Submits to: production
PROD_Ecoli_Environ_MiSeq_N Sp:es:les: Escherichia coli
e I Clinical: yes Edit...
PROD_Sboydii_Clinical_MiSeq i T
W nstrument: MiSel

PROD_Sdysenteriae_Environ_l| _ . q

o i 3 Library: NexteraXT
PROD_Ecoli_Clinical_HiSeq_Tr! T -———

Close
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Appendix PND05-6. Instructions for Resubmitting Sequence Data to NCBI

1. Before resubmitting, ask NCBI to retract the SRR _id by contacting the SRA helpdesk at
genomes(@ncbi.nlm.nih.gov.

2. Delete the SRR id (SRR id field) from the database.

3. Leave the biosample accession number (NCBI ACCESSION field) in the database. There
is no need to create a new biosample for the resubmission.

4. In the database, copy the WGS id from the WGS id field into the "CDC id" database
field and add " 1", e.g., "PNUSALO002588 1".

5. Select the entry and resubmit using the correct resubmission (SPUID) template.
Instructions to create a resubmission (SPUID) template:

a. Choose "Manage submission templates" under the NCBI drop-down menu in the
main database window.

b. Select the template you used to make the original submission to NCBI and select
"Copy".

c. Add "SPUID" to the new template name to distinguish it from the regular
template, e.g., "SPUID Salmonella enterica clinical".

d. Select the copied template and click "Edit".

e. Click "Next" in the "Bioproject and organization" tab. In the "Biosample" tab
under the "Submitter Provided Unique ID" field, choose the "CDC id" field
instead of the "WGS i1d" field.

f. Click "Next" through the subsequent tabs until you reach the end and click
"Finish".
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