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RPECOM ) Objective

To provide reliable
sequence data and
analysis for rapid,
automated pathogen
identification
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Initial Assumptions

e Seqguencing
technologies available
for decades

genoric B L A S T

Flants  In E ental P

. A n a I y S i S m et h O d S a r e BLAST with microbial genomes (1102 bacterial 63 archaeal 193 eukaryotic genomes tree)

P - indlicates the ability to search agamst protein sequences,
Shotgun,

aval I ab I e fO F MMan y e o seqencing | € EnsemblBacteria
commonly used

SRIDI Y e s ok Home > Mycobacterium > Mycobacterium

- completed genomic sequence, - Whole Genome
- addiremove from selection, See [Help] and [Article] for details.

Login / Register | BLAST | BioMart |FTP | Docs & FAQs
submitters of these sequences {adeko e ERRENIT

Location: Chromosome:2,071,036-2.071.914

Location-based displays Chromosome: 2,071,036-2,071,914
Whale gename Chromosome [ !
Chramosome surmmary !

Region overview

Expart
Region in detail image
B Comparative Genomics
Select type of query and dat | | Genomic alignments (1) Region in detail help
uery: Databas Synteny (17)
% o h BLAST ElGenetic Yariation oo
olLMaychatge oF Reseguencing ()
Ezpect: | 10 ~ | Filter | de Linkage Data Contigs
— arkers Ensembl bacteria
Other genome browsers

Enter your query sequence &

L) 'm!
“Rv1784 “Rv1797 “PPE31 "Rv1817)[Rv1827 ‘“Rv1B38c ‘ndh ‘Rv1B61
i

cypld3 "Rv1798 "PPE3Z ‘PE PGHS533'dhmAz2"Rv1842c ‘modA Ryl
o Configure this page

“Av1786 “ppTRv1B04c “Rv18[[9c “Rv1B34 “gndl “Rv1855c'Rv:
o hlanage your data “PPE25 “PPE28 'PPE33 ilvG|‘Rv1628 ‘Rv1B3%c “Rv1ESGC R
- e Export data “PE1E | “PPE20 “RvIBL0 “sefa2 |“Rv1835c “RvLBASC adha
e Com putationa

‘ppe30 'Rv1B12c ppsAZ “Rvl83Gc'Rv1B47 “Rv1BE3
“pPE27 “PE_PGRS32 11823 ‘“glcB  blal

“modB
'PELY “Rv1B05C wlB24  “PE PGRS34 “modC
“esxM “PE20"erg3 w1825 ‘AvlBdlc  ‘“apa
“esxN “mgtC govH ‘Rv1B43c  “Rv1Be4
- “Rv1794 “Rv1813c || “Av1829 “ures “Rv186
“Rv1795 “RV1B15 || ‘Rv1B30 “ureB “Rv186|
bmyeps “Rv1E16 || “Rv1E3L “ureC
LgewP “ureF
ureG

i L
ureD Click or dr.
203 Wb 205 Mb 7 Mb 200 Mb 211 Wb
Ensembl Mycobacterium_tuberculosis H37Rv version 55.2a (EB1) Chr

TECHNOLOGY DRIVEN. WARFIGHTER FOCUSED.




nm-'rall/;) Reality

* High-throughput shotgun sequencing
requires substantial laboratory
expertise and the abillity to track
laboratory data for efficient reporting

 Many analysis methods are not
Immediately interoperable

o Capabillity gaps do exist in this
specialized analytical application
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ROECOM )  Approach

1. Track laboratory electronically

2. Provide infrastructure which allows for
adequate scalability and automated
tracking of analytical methods and
parameters used

3. Automate the execution of a
standardized analytical pipeline while
providing a mechanism for data-driven
research
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R,,Fpa,,,;‘“) Laboratory Information

- Management System (LIMS)

o Capture sample metadata

e Track all reagents, hardware, and most
consumables

« Automate calculations

« Experimentally-driven data collection
 Integrated with Roche 454 Sequencers
 Integrated with analysis pipeline
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,,,,,_-,,,,,,,, » Laboratory Information
Management System (LIMS)
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roecony » Bloinformatics Analysis
= Automated Pipeline
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,zm:p,,,,,,‘» Bioinformatics Analysis

Automated Pipeline

|dentification of nearest neighbors

Number
Samples Sample Identity Predicted Nearest Neighbor
Sequenced

1 Burkholderia pseudomallei Burkholderia pseudomallei
5 Francisella tularensis Francisella tularensis
9 Salmonella typhimurium Salmonella typhimurium
18 Yersenia pestis Yersenia pestis
13 Bacillus globigii Bacillus subtilis subsp. subtilis
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rDECOM )

Bioinformatics Analysis
- Automated Pipeline

|dentification of components of samples

Sample Sequenced Iteration | Predicted Nearest Neighbor
Yersinia pestis Antigua 0 Yersinia pestis Antiqua, complete genome
Yersinia pestis Antigua 1 Yersinia pestis Antiqua plasmid pCD, complete sequence
Yersinia pestis Antigua 2 Yersinia pestis Antiqua plasmid pMT, complete sequence
Yersinia pestis Kim 0 Yersinia pestis KIM, complete genome
Yersinia pestis Kim 1 Yersinia pestis KIM plasmid pCD1, complete sequence
Yersinia pestis Kim 2 Yersinia pestis KIM plasmid pMT-1, complete sequence
Salmonella typhimurium LT2 Derivative 0 Salmonella typhimurium LT2, complete genome
Salmonella typhimurium LT2 Derivative 1 Salmonella typhimurium LT2 plasmid pSLT, complete sequence
Yersenia Pestis Angola 0 Yersinia pestis Angola, complete genome
Yersenia Pestis Angola 1 Yersinia pestis Angola plasmid pMT-pPCP, complete sequence
Yersenia Pestis Angola 2 Yersinia pestis Angola plasmid new_pCD, complete sequence
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rnecony » Biloinformatics Analysis
~ Automated Pipeline

e

But what does automation provide at this
granularity of analysis

Sample Sequenced Iteration Predicted Nearest Neighbor
Y. Pestis Sample 0 Yersinia pestis Nepal516, complete genome
Y. Pestis Sample 1 Bacillus anthracis str. Sterne, complete genome
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nm-'ﬁﬂ"/i) Future Work

 Incorporate Institute for Genome
Sciences Annotation Engine

* Improved characterization of samples
with no near neighbors in the reference

database

e« Automate Genbank submissions
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RNFCOM D Conclusions

« ECBC began supporting the TMT]
Pathogen Characterization effort in
October 2008

 Infrastructure in place to support the
sequencing and rapid identification of
pathogens

e Initial analytical capabillity provides
baseline analysis while providing means
to support research-driven analysis
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