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2011 GBSV Conference Objectives

= ldentify, with Supporting Rationale, Opportunities for:
« Integration of existing biosurveillance systems
+  Nearterm technology advancements
«  Priority future R&D areas

= Required Technical Infrastructure E
+  Methodology for technology evaluation, validation and transition
« Standards (data, information technology)

m  Opportunities for Partnerships & Collaborations
« Interagency, Public Health, National Security
« Government, Academia, National Labs, DoD Labs, Private Industry
+ Operational and R&D communities
* Information S&T
+  Global Network

Development of a Technology Road Map for

f—) Comprehensive Global Biosurveillance
- Los Alamos
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Principal Observations

m Participants were all passionate about and committed to pursuing biosurveillance and
its potential impacts

s Several communities have long successful histories of practicing biosurveillance
m  Biosurveillance is extremely complex from numerous perspectives
m  Great desire is expressed for high level leadership and direction

s Many believe integration should first occur at practitioner level, then system and
technology levels

= Information science and technology will be a critical force for integration | TrU St

m Zoonotic diseases are most critical source of novel high impact human diseases, need
to focus on the human-animal interface (zoonotics)

m Sustainable operations require rapid, simple, easy to use, affordable and market driven
technologies

s GBSV is an important component for international engagement

m _ Building trust is critical and focusing on host nation needs is necessary for
f—;sustainability
» Los Alamos
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Biosurveillance Data and Analysis

Inform/definedata stream | -

5:__ collection - X
Data Streams Information Knowledge Applications
Genomics Mananement Management Biodetection
Metagenomics i —— Bioforensics

Transcriptomics

| Mdf | J‘

kA

Proteomics
Molecular- s
Structure ‘Datastream | | M f i
Syndromic - " Il .: I"II il
Clinical
Public Health
Climate
Vegetation
Toward Sustained GBSV:
-Integration of components & systems
f_) - Compression of time from innovation/discovery to application
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Vaccine Design
Therapeutic Design
Virulence Prediction

Epi Modeling

Tactical /Strategic
Planning

Unusual Disease Analysis
Agriculture

Environmental Mgt




System Concept:

Whole Genome 454 Sequence Data
Sequence Data Next Gen Seq
2 OrglD
Ay
Organism Pathogen KB

Virulence —> TVF DB

Phylogeny e Host-Pathogen
Geographic Twitter Tracking
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BioPASS Homepage:

Aeo Mozilla Firefox

ol - t‘-‘ ‘1" & hitp: f /blopass.lanl, gov/ default.aspx v b |G- Google Qe
Getting Started  Latest Headlines % @task Home Information ¥ GoToWebinar : Webin... hitpe/ fwww.dhs.gov/.. US Military Chemica.. CBIS NDIA_2007 ACWA

& hup://biopass...videfaultaspx ©

» Los Alamos

BioPASS

Welcome to the BioPASS portal. BioPASS is an integrated systems biology tool for rapid pathogen characterization and broad-spectrum
countermeasure deveolpment. This site enables researchers and public officials 1o discover information over broad topics such as genomics and

protecmics.
Getting Started
Select a tool below.
Tools

« OreglD

+ Virulence Factor Analysis
+ Disease Progression

+« Twitter Tracking

« Kngwiedgebase
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Initial Result Display:

» Los Alamos

Qﬁ)s Alamos

Results

fShwr Analysis Details [Bacteria] ]  ( Show Analysis Details [Virus] | {"Show Analysis Details ETuxln]“_"

‘_r_lg;_g_r_:__e_r_a_l_c_g_:-_u_:_e_!-_t___lli_;t__"'- [Uses smart PubMed (and other resources) search to identify experts on identified organism]

{ More About [Organism] ) [Shows selected manually edited material on identified organism]

Assess Risk ) Amalyzes related organisms to further refine risk assessment

BioPAS

Logged in as: heui

goLt
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Phylogeny Analysis of the New Org:
BioPAS

Logged in as: hewl

Lo Bacterial Results

Show BLAST Results | [Links o BLAST score summary table]

Bactera (107 maer
Banesiadems
Flawoksd tee {1 a

Flawsbarterudi [} wietnbly
Fawvohea: teruac war | anprmdsy)
Crednbaiter (2 anbrbiy)
o edbarier aflapnons HTOCT299 00 saamnblba

Bacilial eerend o |12 adrenhiei)

Trarillae apilaaow Tosskavskn-0 il ssoembly i
Bacllmi anths scpi ifr " Awed Anceatar’ i1 aiiembly
Tenellae sl s say. ADEEE {1 woeembiy)
Roaellmre smilo szpe aty Amviwaha®d (| svsssabbvi
Baedlms sivth acin vt CHEVA-S00E (1 annsaakibyi
Bariluy swilasin s Kanges B | svormsbdve
Boardlus anthyscen oy Visllus i) svvembly)

M Bocillms antha w1 Wesrerm Sonth dwerion USAGLES i ansrsbiv
Boarllur cepeus OVER1ES i1 wovembly
Bacdlas sewens AHTIM 0] svvemblyi
Baeillus senens AHIE" (] svvembig

& Bacillu cepeun AHEI0 (] sovepbdvi

Bowillms deieni B3 (L stsembh)
Boorillar aepeur U341 1 snnwwlly
Bacdlus senens 984T (1 anvembly)
Boeillus ¢ enens HMOE1 5 (1 siveimddi
T — T e

A Boacillan i viens Wil ansemmbl

Lissermscear (1 saeemblor)
Liateria (3 annembhei

Hanplbacmernd [V aisrmblen
lauiyslia ild sasabben

S epres acemn id ansemblet)
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Similarity Returns, Virulence Factor Hits:

Contact
About
Category Lysinibacillus | Bacillus cereus | Bacillus antl
sphaericus ATCC 10987 Sterne
% Bacterial hits 84 95 97
% Firmicutes 66 90 94
% Bacilli (class) 54 86 92
% Bacillales (order) 50 85 o2
% Bacillus (genus) 26 82 91
% B. cereus (5 species) 6 76 83
% Bacillus anthracis 2 36 61
# hits Lethal factor 20 25 0
# hits Protective antigen 13 24 0
# hits Edema factor 11 22 0
# hits Cap A, B, C 28 28 0
# hits Drug resistance transporters 36 142 139
# hits Penicillin-binding protein 19 144 136
H Teoabal Tasiim Wiciilamen fombme Al bk 220 N2C NEC
pay
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Potential Virulence Related Factors:

» Los Alamos

BioPASS

Accession|Entry name  Status  |Protein names \Gene mﬁes]_&'pnism Length

Tools 051693 |CAPD_BACAN Capsule biosynthesis protein capD capD [Bacillus anthracis|528

N Q44636 ATXA_BACAN \Anthrax toxin expression trans-acting positive regulator jatxcA Bacillus anthracis 475

Contact Q44641 |ACPA_BACAN |Capsule synthesis positive regulator acpa |acpa {Bacillus anthracis|483
Q9RMXS |ACPS_BACAN Capsule synthesis positive regulator acpB lacpB |Bacillus anthracis|482

About P19575 |CAPA_BACAN Capsule biosynthesis protein capA caph [Bl_;illm anthracis|411
P19580 |CAPS BACAN Capsule biosynthesis protein capB icapl Bacillus anthracis|4b4
P19581 JCAPC_BACAN Capsule biosynthesis protein capC icapC Bacillus anthracis|149
P15917 [LEF_BACAN Lethal factor lef Bacillus anthracis {809
P1i42] [PAG BACAN | [Protective antigen _ [pasA_[Bacillus anthracis 764
P40114 |TOP1_BACAN DMA topoisomerase 1 topX Bacillus anthracis{B70
QFIFB4 |GERXA_BACAM Spore germination protein XA gerid |Bacillus anthracis|4%2
QO9IFBS iEERIE_BA{AN Spore germination protein XB gerXB Bacillus anthracis|[355%
I0FIFB] | iﬁEH..'l'.‘C_E.ACAH potential [Spore germination protein XC gerXC TBlcillu:. anthracis|317
P40136 |CYAA_BACAN Calmodulin-sensitive ademylate cyclase lcya {Bacillus anthracis|800

Home | Togls | Mews | Contact | About
Copyright © 2009 LANL. All Rights Reserved.
- Los Alamos
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Infectious Disease Progression:

BioPASS

T T T -- [ disease model available
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Twitter Disease Tracking:

jﬁ)s Alamos
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Infectious Disease Knowledgebase:

BioPAS

-LosAlamos | : Legged i 18- hout i 2 8
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: i e available

® _Biopas
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Transmission
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Next Gen Knowledge Representation:
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Guiding Principles for Host-Pathogen Knowledge:

cyroskeleton

adhere to remodeling

I enter cells
180 |ifee
‘ Hos-Pan VTl moyely
5 \.\\
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SeCTErion
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disseminar
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mailicy molecular— &
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tools
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Lifecycle of the pathogen.
The outer circle
enumerates eighteen steps
that most pathogens must
solve in one way or
another. These lifecycle
steps can be interpreted
both in terms of genes that
can be searched for in
genomic data and in terms
of the patho-physiology.
Hence, they serve as the
glue that allows BioPASS
to characterize potential
outcomes from sequence
data.
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Team:

= LANL Team: @
« Helen Cui, PI
« Craig Blackhart, systems
+ Bob Funkhouser, programming
« JenniferHarris, infectiousdiseases
+  Chris Stubben, pathogen virulence
+ ChenHe, twitter map
+ BenMacMahon, phylogeny
« CarlaKuiken, sequence database
« Jian Song, virulence factors
« Patrick Chain: matagenomics
+ AmandaMinnich, pathogen knowlecge
+ Nick Hangartner, proposal development
« Julianna Fessenden, program development
« Gary Resnick, biodefense, strategy

/\
- Los Alamos
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Sponsor:

*

Brian Nordmann, Department of

State

5T 19410
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Contacts:

Helen Cui
hhcui@lanl.gov, 505-665-1994

Scott White
Scott _white@lanl.gov, 505-699-5571

Los Alamos National Laboratory, NM
 h

,--"_)
» Los Alamos
MATIONAL LABORATORY
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