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Problem

m Difficult to determine if a biological attack has taken

place
Disease Agent Symptoms
Aflatoxin Aspergillus flavus Nausea, vomiting, then acute liver failure or cancer
Anthrax Bacillus anthracis High fever, labored breathing, rapid heartbeat
Botulism Clostribium botulinum  Nausea, fatigue, cramps, headache, respiratory paralysis
Plague Yersinia pestis Lung infection, pneumonia, hemorrhage
Ricin Ricinus communis Convulsions, stupor, vomiting, bloody diarrhea

B Need to develop a way to test:
— has the warfighter been exposed and to which agent?
— what is the estimated time since exposure?

m Technology does not currently exist for rapid and

early diagnosis of BW attack

— No information infrastructure for efficient data storage

— No identification of genes correlated to attack

— No algorithms for analysis and classification MITRE
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Background

Survival rates post exposure to B. anthracis
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Objective

m Develop a classifier to quickly identify if a
warfighter has been exposed to a BW agent,
which agent, and a timeframe for this

exposure

— Coordinate and manage a large amount of
microarray data

— Perform feature extraction and dimensionality
reduction to find specific genes and/or
combinations of genes indicative of exposure to a
specific pathogen

— Design a classifier which can determine if a cell
has been exposed to a known or even unknown

pathogen
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Activities

m Golub data set -
differentiate between two
cancers:

— acute myeloid
leukemia (AML)

— acute lymphoblastic
leukemia (ALL)

m Cyclosarin (CW agent)
data set — differentiate
between control and 3
levels of exposure:

— 0.004 mg/m?3
— 0.0134 mg/m?3
— 0.0251 mg/m3

Method Detection rate (%) Method
MTT/CSMFC 97.1
MTT/PCAPM 91.2 MTT/CSMFC
MTT/PCAPM
MTT/ICAPM 76.5
MTT/ICAPM
ML/NBC 88.2 ML/NBC
GEC/ANN 95.6 GEC/ANN

Detection rate (%)
0.004 mg/m3 0.0134 mg/m3 0.0251 mg/m3

92.0 84.0 84.0
64.0 60.0 84.0
72.0 80.0 88.0
84.0 80.0 88.0
96.0 84.0 88.0
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Highlight

Normalization

Outlier identification
and removal

Removal of genes that are not
differentially expressed
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Performance on each of the 4 gene selection lists
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Impacts

mDeveloping collaborative relationships within
the biotechnology community
—ECBC, WRAIR, USAMRIID
—CDC
—~NMRC

mSoftware implementation of a classifier

—differentiate between cells exposed to different
pathogens

—include a suite of similarity metrics

mDatabase of host cell responses when exposed

to different biowarfare agents
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Future Plans

Comparison of Genes Selected

mNew Algorithms
Support vector machines
Fuzzy clustering
Gene Shaving

Max Likelihood Correlation

Classifier Combination

Bayes I |
Neural Network
PCA [ [T ] N
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