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Take home messages

• Make sure someone in your organization knows how to use the NCBI 
Pathogen Detection database

• Have a serious discussion about use of subtyping as part of your 
environmental monitoring programs
• Can be WGS or another reliable approach 

• Consider WGS for root cause analysis of microbial pathogens 
(beyond Listeria, Salmonella, and E. coli)  and spoilage issues

• Do a WGS pilot to test potential partners (labs etc.) 



Outline

• NCBI Pathogen Detection database
• Listeria tracking example
• WGS-based characterization of bacteria



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



NCBI Pathogen Detection database

• Industry can do WGS without submitting isolates to NCBI
• But, FDA may request WGS data if they are aware that WGS is being 

performed





Summary of L. monocytogenes data on NCBI (release 
1382, August 16,2019)

Total number of 
isolates Number of clusters

Number of 
unclustered isolates

(> 50 SNPs to any 
other isolate in the 

DB)
Number of human 

clinical isolates

Number of 
environmental/food 

isolates

28,285 2,492 5,508 9,857 18,428

Isolates in the same SNP cluster differ from at least one other isolate in the 

cluster by at most 50 SNPs.







    

                                                                                                                

         

         

         

         

         

         

         

         

         

         

         

         

         
         

          

         

         

         

         

         

         

         

         

         
         

         

         

         

         

         

         

         

         

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

        

        

    

    

    

    

    

    

                         

                   
               

                       

                                                                                   

                

                                                  

                     

          

    

    

       

WGS-based characterization of isolates 
obtained from a single facility over 17 years 



Reduced quat sensitivity in L. monocytogenes strains obtained 
from a seafood processing plant

Strains Cluster
“Quat
resistance” 
genes (based 
on WGS

MIC* for

BC BZT CPC Weiquat

FSL H1-0506 1 None 1 mg/L 2 mg/L 1mg/L 0.001%

FSL M6-0204 1 qacH 3 mg/L 4 mg/L 3mg/L 0.004%

FSL H1-0322 2 bcrABC 4 mg/L 7 mg/L 3mg/L 0.004%

FSL T1-0027 3a bcrABC 3 mg/L 5 mg/L 2mg/L 0.004%

FSL T1-0077 3b bcrABC 3 mg/L 6 mg/L 2mg/L 0.004%

BC= benzalkonium chloride, BZT= benzethonium chloride, CPC= cetylpyridinium chloride; 

MIC value indicates conditions for which no growth was detected (at the detection threshold OD600nm 0.15) after 24 h of incubation.
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