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Overview 
1) Methods for unknown bacterial ident ificat ion 

2) MicrobeNet  

3) MicrobeNet Modules 
1) Phenotypic 
2) MALDI-ToF 
3) Sequencing 

4) Gett ing the word out!  

5) How to sign up!  
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The Special Bacteriology 
Reference Laboratory (SBRL)  

identifying the “unidentifiable”  

 Performs identification of over 500 rare,  
     unusual and unnamed species 
 The extremes of “old and new” technology 

 Traditional microscopy 
 Gram stains and biochemical analysis 
 MALDI-TOF Mass Spec. 
 16s and rpoB sequencing 
 Whole genome sequencing 

 
 
 
 
 



Full phenotypic characterization 

Biochemical analysis (50) 

Morphological analysis 

Antibiotic resistance profile 

Genetic characterization 

Phylogenetic analysis  (16S) 

Whole genome sequence analysis 

Protein characterization 

MALDI-TOF   

 

The Special Bacteriology Reference Laboratory  
identifying the “unidentifiable”  

 

Reference Diagnostics and New Species Identification 

Unknown isolate 

 
 



Bacterial Diagnost ics 
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1. Bacterial diagnostic methods are changing rapidly 
2. However, many tradit ional methods are st ill used  worldwide 
3. Reliable resources without data overload is a significant problem 
4. Finding information in one place for many different pathogens is rare 
 



 
MicrobeNet as a support tool for Public Health Laboratories. 

 
1.) To have 16s and other gene sequence search capability 
2.) To have biochemical and phenotype search capability 
3.) To be heavily curated by SME’s from CDC 
4.) To be limited in redundancy of data for each species 
5.) To have broad information on many species 

https://microbenet.cdc.gov  



Live - Jan. 2013 

https://microbenet.cdc.gov/
https://microbenet.cdc.gov/HomePage.aspx


MicrobeNet 2.0 



Modules 
• MicrobeNet 2.0 is a modular system where technology plat forms can be added 

• 16S 
• Phenotypic test ing 
• MALDI-ToF 
• Genomics 



Bacterial Identificat ion by 16S Sequence Analysis 

16S rRNA sequences 
• Highly conserved within species and divergent between species 

• Reasonable length (~1500 bp) 

• Ubiquitous in bacteria 

 
• MicrobeNet database is curated 
     by CDC SME’s 
 
 
 
 



Bacterial Identificat ion by 16S Sequence Analysis 



Phenotypic Test ing 



Phenotypic Test ing 



MicrobeNet Phenotypic Test ing 



MicrobeNet Phenotypic Test ing 



Phenotypic Test ing SOP’s 



MALDI-ToF! 
Matrix-Assisted Laser Desorpt ion/Ionizat ion Time of Flight 

 

Bruker BioTyper bioMerieux Vitek MS 



MALDI-ToF! 
Matrix-Assisted Laser Desorption/Ionization Time of Flight 



Protein Spectrum Match 



MALDI-ToF! 

Advantages: 
 10 min preparat ion - Extremely fast for a lab test 
 $0.25 per sample – Extremely inexpensive 
 70 - 95% match – Extremely reproducible * 
  *dependent on database 

Disadvantages: 
 Cost of equipment - $200K - $300K start ing 
 Building your own database.  



MALDI-ToF in MicrobeNet 
Users will be able to search from their instrument to our database at CDC 

• SBRL is in a research collaborat ion agreement with Bruker Daltonics  

• Since 6/2014 SBRL has added 855 new strains to the CDC database 

• This database will be accessible from anywhere in the world through MicrobeNet   

• All data is confirmed by 16S prior to being added to the database 

 



Genomics and AMD in MicrobeNet 

• Genomics capabilit ies module planned for 2016-2017 

• Foundat ional Genome database will need to be built  

• AMD support  needed for over 1,000 high quality genomes 

 

 



• Public Health Laboratory A  
– Performs whole genome sequencing  
– Selects tests they want to perform through MicrobeNet™ 

 

MicrobeNet and Genomics 
Reference Laboratory of the Future 

AST, Antimicrobial susceptibility testing 
SNP, Single nucleotide polymorphism (mutation) 
MLST, Multi-locus sequence typing 

Rifampin     (R)    Isoniazid         (R)    
Ethambutol (S)    Pyrazinamide  (S) 

Spoligotype: 000000000030771 

Mycobacterium  
tuberculosis 

Genus 

Species 

Biochemical profile 

SNP profile 

AST profile 

Spoligotype 

MLST 

Tests Requested Results of Tests 

23 



Training!  
Five training workshops have been held since MicrobeNet went live. 
• Organized by NTLN and APHL  
• Held at CDC training facilities 
• 56 State Health Dept. Scientists trained 
• Webinar 
 



• 100+ users from 37 state health departments, Universities 

• International users and Federal agencies. 

Who is using MicrobeNet? 

How You Can Sign Up! 
To request a User ID and Password: 
 
Go to ht tps://microbenet.cdc.gov 
 
Or email: MicrobeNet@cdc.gov 
 
You will be asked to change your password on your first  visit  
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Thank You 
 
Quest ions?  
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