
NCBI Pathogen Detection, SEDRIC, 
& Recent Case Study

Jack Marr and Kelly Orejuela

June 5. 2025



Introductions

2

• Epidemiologist

• Foodborne and 
Enteric Diseases

• Tennessee 
Department of 
Health

• jack.marr@tn.gov

Jack Marr, MPH

• Epidemiologist

• Foodborne and 
Enteric Diseases

• Tennessee 
Department of 
Health

• kelly.orejuela@tn.gov

Kelly Orejuela, MPH



Agenda

• NCBI Pathogen Detection

– Cluster detection 

– Notification set-up

• SEDRIC 

– Historical outbreaks and serotypes/species

– NORS

BREAK

• Case study

– Breakfast chain restaurant 

• PulseNet2.0
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NCBI Pathogen Detection Tool
with Salmonella Stanley Example



• Salmonella Stanley cluster, 0 alleles apart

• Case A: 4-year-old boy in Northeast Tennessee

• Case B: 58-year-old woman in West Tennessee

• Common exposure to small turtles 

• NCBI and SEDRIC used to find more cases

• Pulled cases within 20 SNPs in last year

• One WA case with turtle exposure

Cluster Identification
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Using NCBI Pathogen Detection Isolates Browser

Search for cases in the National Center for Biotechnology Information 
(NCBI) Isolates Browser by using the WGS ID or PNUSA # into search bar 
to determine if there are any current or historical human, animal, or 
environmental on a national level are closely related to the cases in the 
cluster being investigated.

Lookup: PNUSAS266798, PNUSAS266800

https://www.ncbi.nlm.nih.gov/pathogens/isolates/


Using NCBI Pathogen Detection Isolates Browser

Click on the blue hyperlink to view the SNP tree



NCBI – Finding Neighbors

• Make a note of the PNUSA 
numbers of any isolates that 
are closely related in time 
and in SNP distance. 

• The information in NCBI 
does not tell you what state 
an isolate (may say for 
environmental or animal 
isolates) is from.

SNP distances between 
selected isolates shown here



NCBI – Finding Neighbors

The neighbors button can automatically select closely related isolates.



NCBI – Download Data



Using NCBI Pathogen Detection Isolates Browser

To get notified of new isolates added to a cluster in NCBI, please create 
an account first or sign in if you have an account. 



Using NCBI Pathogen Detection Isolates Browser

• Above the tree there is an icon that looks like an eye and is labeled “Watch”. 
• Click it and then name the isolate/cluster a unique name so you’re able to 

identify what cluster it is in reference to (ex. S. Liverpool cluster).  
• Adjust the SNP distance to get notified of any isolates related to the one being 

watched within the threshold. Click “Save”.



Knowledge Check

Isolates can be searched 

for in NCBI with:

A. PNUSA or WGS IDs

B. Lab accession number

C. Investigation ID

D. None of the above



Knowledge Check

True or False: Only one isolate can 
be searched for at a time in NCBI.

False!



Knowledge Check

What button does NOT appear in 
NCBI?

A. Neighbors
B. Watch

C. Watched Isolates
D. Show State Origin

E. Labels



SEDRIC – Contacts, 
Cluster Detection, 

NORS



SEDRIC PH Contacts 



SEDRIC

• How to find 

– Historical information, rare serotypes

• Can search for a serotype or species with SEDRIC event 
filter to find historical outbreaks

– Other cases: use cluster detection tool!



SEDRIC



SEDRIC Cluster Detection

• On main page, select SEDRIC, then Cluster Detection

• Settings

– 3 month window with two isolates minimum

• Min. of 4 allele digits for Salmonella, STEC

• Min. of 5 allele digits for Salmonella for Enteriditis, 
Javiana, Newport, Typhimurium, I4i-, 
Campylobacter

• X codes – Checking NCBI for these to identify sub-
clusters, SNP threshold for x code clusters

• Threshold for investigation may increase/decrease 
based on season and capacity

– Highly clonal serotypes/species = higher threshold



SEDRIC Cluster Detection



SEDRIC Cluster Detection



Pros and cons

• Cons

– Fewer clusters detected compared to PN 2.0

• Typically highly clonal species/serotypes e.g. 
Enteriditis

• Some shorter allele codes can be missed

– Cannot detect Shigella, non-jejuni Campylobacter 
clusters

• Pros

– Easier access than PN 2.0!

– Higher threshold, lower number of clusters to 
investigate

– Can include additional states, demographic filters



NCBI and SEDRIC Investigation Summary

NCBI

• Limited access

• Search using PNUSA numbers found in NCBI, serotype, or allele code

• No dendrogram trees; use cluster detection application with allele distance

• Great for finding related national, historical, and environmental isolates by 
allele code/serotype (if uncommon)

• Demographic, state and sometimes exposure information are available 

• Find state or national contacts to find for additional data

• Search using PNUSA #s/WGS ID

• SNP-based dendrogram trees

• Used to find related national and environmental isolates (“neighbors”)

• Can “watch” isolate and get emails when new related isolates are added

• No state or demographic information, public access

SEDRIC



Knowledge Check

What information can you find 
in SEDRIC?

A. Basic demographic data of isolates
B. Contact information

C. Isolates with a specific allele code
D. All of the above

E. None of the above



Knowledge Check

Connect the data system with units 
of genetic difference.

Alleles

Allele Codes

SNPs

PulseNet

NCBI

SEDRIC



NORS in SEDRIC



NORS in SEDRIC



2026 Breakfast Chain Outbreak of 
Salmonella Thompson



Salmonella Thompson



Salmonella Thompson



Salmonella Thompson



Salmonella Thompson

• Neighbors within 32 
SNPS since 2025

– Lots of Mattoon IL…



PulseNet 2.0



Benefits of Using PN2.0

Cluster Detection and 
Monitoring

Epidemiologists Review

Create dendrograms and matrices 
for cluster visualization 

Integrate genomic + 
epidemiological + clinical data

View isolates and clusters all at 
once

Can identify and exclude likely 
household clusters

Real-time isolate additions to 
clusters

Track recurring/reopening clusters

Detects Shigella and non-
Campylobacter jejuni clusters

May help with standardized cluster 
review

Improve situational awareness Supports workload sharing with 
lab



Steps to Access PN2.0 for Epidemiologists

pulsenet@cdc.govRequest 
Access

• Ask a laboratorian to email 
pulsenet@cdc.gov

• Request Read Only Certification 

Complete 
Agreements

• Need SAMS access

• Need PulseNet Sharepoint Access

• Data Use Agreement

Pass Quiz

• Review user guide and 
practice in test 
environment

• Complete open book quiz

Consult 
SPHL

• Laboratorians can train 
on current process

• Can create new or share 
existing views

mailto:pulsenet@cdc.gov


Other AMD Resources

Pathogen Genomics 
Centers of Excellence

Bioinformatics Regional 
Resource Centers (BRRs)



Knowledge Check

Epis must have SAMS access and pay for a 
software license to access PulseNet 2.0

A. TRUE

B. FALSE



Final Session

• Friday June 12 12-1:30PM EST

• Please complete survey!

• Topics

– Hot Topics

• SatScan

• Changes to CIDTs, funding

– Communication

• Communicating WGS results

• Standard phrasing



Questions?
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