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Overview

1) Methodsfor unknown bacterial identification
2) MicrobeNet

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

4) Getting the word out!
5) How to sign up!



The Soecial Bacteriology
Reference Laboratory (SBRL)

/dentifving the “unidentifiablé’

= Performs identification of over 500 rare,
unusualand unnamed species

= The extremes of‘old and new”technology
= Traditional microscopy
= Gram stains and biochemical analysis

= MALDI-TOF Mass Spec.
et .« 16sand /poBsequencing

BRL|16S|1.0|H2836

CDC+|16S|1.5|H4730

e = Whole genome sequencing




The Special Bacteriology Reference Laboratory
/dentifying the “unidentifiable’

Reference Diagnostics and New Species ldentification

Full phenotypic characterization

Biochemical analysis (50)
Morphological analysis
Antibiotic resistance profile

Unknown isolate Genetic characterization

Phylogenetic analysis (16S)
Whole genome sequence analysis
Protein characterization

MALDI-TOF




AF294410.1| Pasteurella

Bacterial Diagnostics [t

BRL|16S|1.0|H2836

CDC+[16S|1.5|H4730

SBRL|16S|1.1|H3456
Aggregatibacter
Aggregatibacter
atibacter

Bacterial diagnostic methods are changing rapidly

However, many traditional methods are still used worldwide

Reliable resources without data overload is a significant problem
Fnding information in one place for many different pathogensisrare

1.
2.
3.
4,




https://microbenet.cdc.gov

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 ofdata for each species
5.) To have broad information on many species



CDC Centers for Disease Control and Prevention

for Credible Health Infor ]
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1600 Clifton Rd
Atlanta, GA 30333
is Mi &3 800-CDC-INFO
What is MicrobeNet? 232-4636)
Get Access! : 232-6348
e A web-based tool for identification of microbial pathogens 24 Hours/Every Day
Already have an account? Click here to log i A g
mn. =

oV

* A curated database of genetic and phenotypic properties of microbial pathogens

e A source for information on pathogens, identification algorithms, and testing
protocols Need an account?

Contact us at N'IC'DDF‘,NQ(IC C.qov to
What Can | Use MicrobeNet For? P X BN ST

e Identify an unknown organism using 165 rRNA gene comparisons (other targets
coming soon)

View phenotypic portraits of specific organisms or groups of organisms (phenotype
based searching coming soon)

Find information regarding test protocols

Learn more about a pathogen of interest
Home A-Z Index Site Map Policies About CDC.gov Link to Us All Lany Contact CDC

A ;
Centers for Disease Control and Prevention 1600 Chfton Rd. Atlanta, GA 30333, USA ~
800-CDC-INFO (800-232-4636) TTY: (888) 232-6348, 24 Hours/Every Day l ]SA 0V °

/" Trusted sites | Protected M|



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

MicrobeNet 2.0

@Wcrobehlet A CDC Virtual Reference Laboratory FEATURES  SIGNIN  REQUEST ACCOUNT

Faster and more
accurate pathogen
identification

MicrobeNet helps you to be more efficient at
powerful tools and information at your fingertips,
you get quicker test turnaround and lower costs for
your organization.

The tools and content are ideal for researchers and students. coCcoe
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Modules

« MicrobeNet 2.0 isa modular system where technology platforms can be added
« 16S

* Phenotypictesting
« MALDI-ToF
« Genomics

ﬂ Most Recent Blast Searches




Bacterial Identification by 16S Sequence Analysis

16SrRNA sequences
« Highly conserved within species and divergent between species

 Reasonablelength (~1500 bp)
 Ubiquitousin bacteria = | s | s

» MicrobeNet database iscurated
by CDCSMEs




Bacterial Identification by 16S Sequence Analysis
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Phenotypic Testing




Phenotypic Testing
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MicrobeNet Phenotypic Testing

Unknown X1234
MicrobeNet

Source
B
Abcess
bl
Blood
Bone Marrow Search test list..
Cerebrospinal Fluid

Tdentified Oraanicm: [IMark Sample as Complete/InComplete

nose Oxidation Fermentation
4 Get Identification Results
Opg/ml) resista h-_____"

Rifampicin (S0pg/ml}

Salicin Fermenter /‘sh /;EA /‘-Zx

(M) (L]

Sall.rlcnella-Shl'geIIaAgar \ / \ / \ /

Serine

Simmeons’ Citrate Agar
Slime Production in 5% Sucrose

Sodium Acetate Agar

Sorbitol Fermenter em
Sorbitol Oxidation Fermentation
Starch Hydrolysis

Streptomycin resistance
Sucrose CTA Medium Test

Sucrose Cysteine Agar Test

Sucrose Fermenter \ /_\ /_\
o) Suc(OF) Malt{OF)

Sucrose Oxidation Fermentation Il Ay Il (A} |

Sucrose Rapid Fermentation Test / \_/ \ /

Tartrate

Thayer-Martin Medium Growth Test

Tinsdale Test

Spg/ml) resistance

Texigenicity: diphteria toxin

Toxin Crystal Test
I




MicrobeNet Phenotypic Testing

Actinobacillus

Type Species: Actinobacillus lignieresii Contact Information:

- GenusOverview I

Mumber of Taxon Matches to Display: (5 |
MNumber of Recommended Tests to Display: (5 |

Actinobacillus suis

\ Showing 110 5 of 5

= Taxonomy /Strain \

Strains in MicrobeNet:

KC560

Atypical Tust Chosan Arwes

P A4 44444949499

wemgg——Toans

= Overview

; usually graws on MacConkey agar, reduces nitrate, us . cata n 2 n N -~y

< Actinobacillus

References

Species References
Provisionz 0-2 1584824

1 oDk Mende Ba L a i annonibacter phragmitetus 6.397359
Capnogytophaga cynodegmi 1316513

Psychrobacter phenyipyruvicus 0.6233055

5 Qroup. In ML ICBER, W, Frackriks:

Blsgaard, M. et i

Showing 1to 5 of 5 entries
—_— — — — — — — — — — ~

v

Maltose Oxidation Fermentation 3660
D-Glecose Oxidation Fermentation 3648
Simmons' Citrate Agar 2670
Lactosa Owidation Fermentation 2240

132

\__________




Phenotypic Testing SOP’s

+ Antimicrobial
Susceptibilities

+ Acid production from
Gordon Sugars

+ Growth Characteristics
» QOther Characteristics
~ Hydrolysis of

Adenine
Casein
Hypoxanthine
Tyrosine

Esculin SBRL-11.pdf

Sl Y | o ow®on. | g oo
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—m CDC Infectiou: Dizeases Laboratories
Bacterial Special Pathogen: Branch

Esculin Medmm Used to Determine Ability of Orgamism to Hydrolyze Escalin

Doc. Ne. SBRL-11 lRﬂ No. 01 I Effective Date: 0252014 I Page lof 5

Lo

Purpose Principle
Thes medium is used to determine whether an organizm will hydrolyze the glyeoside
esculm  Esculin hydrolysis is a useful 21d in the identification of bactena species.

If an organism is able to hydmolyze esculin, the esculin molecules are split into dextrose
and esculetin. The esculetin reacts with the femc 1on: contaned within the mednun,
turming it from its ongmal amber color to a dark brown to black. (See Appendix A). An
orzamsm that darkens the medium to amy extent i conadered esculin postive. An
orzam=m that grows but the medmm remams the normal amber color 15 considerad
nesatrie.

Seol
Thas procedure apphes to laboratory personnel responuble for performung mucrobiology
testng in the Special Bactenology Reference Laboratory.

FRelared Documents
Title Document Control Number
Charactenzation and Identification of SBRLPC.C.001

Unnsmal B ] Isolates

R hili

Pocition sibility
Microbiologist Perform testing and review results for reporting

Definition:
Term Definition
Hydrolysis The breaking down of 2 chemucal compound mto two or
mare simpler compounds by reacting with water.
Esculin — Glucose + Esculetin

Wood's lamp Lamp which enuts long wave UV-A ultraviolet L

Equipment
Incubator

Wood's (UV) Lamp

Reagent: and Media
Esculm agar slants, (HIA base)
711 Storage: Store tobes at 2-8°C. Aveud freezing and overheatms.

7.1.2 Stability: Up to the stated expiration date. Do not use tubes if they show
evidence of mucrobial contamunation, discoloration, drying or other sagns of
detenation




MALDI-ToH

Matrix-Assisted Laser Desorption/lonization Time of Hight

Bruker BioTyper bioMerieux Vitek MS



MALDI-ToH

Matrix-Assisted Laser Desorption/lonization Time of Hight

Time of flight tube |

Matrix

field generator




Protein Spectrum Match
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not reliable identification

o )E';?E ) HG6382 | not reliable identification not reliable identification

(+++)(A) He383 s | 2552 | not reliable identification
H6383 | Flavobacterium s | 2589 | not reliable identification




MALDI-ToF!

Advantages.
10 min preparation - Extremely fast for alab test
$0.25 per sample —Extremely inexpensive
70 - 95% match —Extremely reproducible *
*dependent on database

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



MALDI-ToFin MicrobeNet

Userswill be able to search from their instrument to our database at CDC

SBRL isin aresearch collaboration agreement with Bruker Daltonics

Since 6/2014 SBRL hasadded 855 new strainsto the CDCdatabase

This database will be accessible from anywhere in the world through MicrobeNet
All dataisconfirmed by 16Sprior to being added to the database



Genomics and AMD in MicrobeNet

« Genomicscapabilities module planned for 2016-2017
 Foundational Genome database will need to be built

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



MicrobeNet and Genomics
Reference Laboratory of the Future

 PublicHealth Laboratory A

— Performs whole genome sequencing
— Selectsteststhey want to perform through MicrobeNet ™

Tests Requested Results of Tests

[ z/'/Ge nus 7 M lycobacterium \
L"//Sp ecies

[ Biochemical profile
E¥, AST profile

Rfampin (R Isoniazid R
Bl SNP profile
N
m/ Spoligotype

|{
‘ ‘ Ehambutol (S Pyrazinamide (S
\_mws_J \_ Y,

Spoligotype: 000000000030771
AST, Antimicrobial susceptibility testing

SNP, Single nucleotide polymorphism (mutation)
MLST, Multi-locus sequence typing

d

tuberculos's




Training!

Hve training workshops have been held since MicrobeNet went live.
* Organized by NTLN and APHL

* Held at CDCtraining facilities

56 Sate Health Dept. Sientiststrained

 Webinar




Who is using MicrobeNet?

e 100+ usersfrom 37 state health departments, Universities

* International usersand Federal agencies.

How You Can Sign Up!

To request a User ID and Password:
Go to https://microbenet.cdc.gov
Or email: MicrobeNet @cdc.gov

You will be asked to change your password on your first visit



'§ MicrobeNet’

Acknowledgements

Centersfor Disease Control  MicrobeNet IT Development Team

SBRL ~ SRA
Ming Fung Keith Silberman
Anne Whitney Pierre Raymond
Ainsley Nicholson ~ GregVence
Ben Humrighouse Nivedith Mittipalli
Brian Emery Vishal Nayak
Au.br.ee Kelly Life Technologies
FeUIEE) Penlton Chad Alexander
A DrOb.'SCh Joan McGuire
James Graziano Jing Zhai
Brent Lasker Sylvia Chang

Bruker Daltonics
Gongyi Shi


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

Thank You

Questions?
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