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Life & Physical Sciences
• Environmental genomics
• Proteogenomics
• Applied Materials Science

Systems Integration/Engineering
• Chemical Sensor Technology Design, 
Integration, Engineering, and Support

• Environmental Collection and Sampling 

Intel & Operations
• Training, Exercise, and 
Mission Rehearsal

• ~ $40 M Annual Revenue in FY18
• Federal Government Clientele

• 100+ Business and Academic 
Partner Network
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• Founded in March 2001
• A Subsidiary of Southwest 
Research Institute

• 215 Employees
• Four Locations Across the U.S.
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Austin, TX 
(HQ)

Charlottesville, VA 
Arlington, VA 
Atlantic City, NJ 

More About Us:

DNA Forensics 
• Human DNA Casework
• Next Generation Sequencing 
• Advanced Analytics  

Data Science
• Applied Statistics 
• Bioinformatics and Chemometrics
• Natural Language Processing

Laboratory Support Services 
• Quality Assurance
• Proficiency Testing
• Third Party Test and Evaluation

2



Environmental Metagenomics
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https://www.nps.gov/subjects/geology/sri.htm

Great for unbiased, 
exploratory analyses, as 
well as when standard 

assays provide 
ambiguous or no results



Metagenomics: Powerful Investigative 
Tool and Regulatory Challenge
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Finding Real World Data

www.ncbi.nlm.nih.gov/sra

www.ncbi.nlm.nih.gov/bioproject/
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Acid Mine Drainage

https://www.fws.gov/mountain‐prairie/contaminants/acidMineDrainage.php
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Quality Control
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Methods for Taxonomic Classification
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Scrabble Analogy: One Possibility

9



Scrabble Analogy: 
Thousands of Possibilities!

spaniel
spaniels
spank
spanked
spanker
spankers
spanking
spankings

spadework
spadeworks
spadices
spadille
spadilles
spading
spadix
spadixes

spaes
spaetzle
spaetzles
spaghetti
spaghettilike
spaghettini
spaghettinis
spaghettis

spanceling
spancelled
spancelling
spancels
spandex
spandexes
spandrel
spandrels

spagyric
spagyrics
spahee
spahees
spahi
spahis
spail
spails

spandril
spandrils
spang
spangle
spangled
spangles
spanglier
spangliest

spanks
spanless
spanned
spanner
spanners
spanning
spanokopita
spanokopitas

spado
spadones
spae
spaed
spaeing
spaeings
spaes
spaetzle
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Taxonomic Classification
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Visualizing Taxonomies
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Sideroxydans lithotrophicus
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Limited publications are 
available for this species, 
especially with the words 
“arsenic” or “copper”

While this may not 
have been an obvious 
species ahead of time, 
it was successfully 
identified with an 

unbiased sequencing 
approach



Sideroxydans lithotrophicus

Its reference 
genome contains 
genes involved in 
arsenic resistance
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Complex Environmental Samples

15 Genome Genes



Metagenome Assembly

Consensus Sequence (Contig)

----ACTGATT
GCTAACT----
--TAACTGATT

@HWI-EAS367_0010:3:1:2380:6567#0/1
TAATTTCCATTCATCATGACAGCCCTCCAGAGGTTAGACAAC
+HWI-EAS367_0010:3:1:2380:6567#0/1
GGG?GEG@GB?<EBE>C8E8ECCEEGGDD>CC89AGD8BBA8

@HWI-EAS367_0010:3:1:2585:6567#0/1
ACAGTATTCTGGGGAGGATTAAATTAGATAAACATGCAAGAA
+HWI-EAS367_0010:3:1:2585:6567#0/1
EGGGGGGGFECG+CDADDGD4BAB9D<G+G?/?;7E,8CAGG

Sequence Name
Sequence

Sequence Info
Quality in ASCII

Sequence Name
Sequence

Sequence Info
Quality in ASCII
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Functional Inference
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“Arsenic” in Predicted Gene Products
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Site A‐1 Site A‐2 Site B

Cases Controls

Arsenate reductase 7 0
Arsenical‐resistance protein Acr3 6 0
Protein ArsC 4 0
Arsenical pump‐driving ATPase 3 0
Arsenical resistance operon trans‐
acting repressor ArsD 3 0

Arsenite methyltransferase 3 0
Arsenic resistance transcriptional 
regulator ArsR1 2 0

Arsenite oxidase subunit AioA 1 0
Arsenite oxidase subunit AioB 1 0
Arsenical pump membrane 
protein 0 0

Glutaredoxin arsenate reductase 0 0
NADPH‐dependent FMN 
reductase ArsH 0 1

Site B



“Copper” in Predicted Gene Products
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Site A‐1 Site A‐2 Site B

Cases Controls

Copper‐exporting P‐type ATPase 4 1

Copper resistance protein A 3 0

Copper‐exporting P‐type ATPase B 3 0

Copper resistance protein B 2 0

Copper‐transporting P‐type ATPase 2 0

Copper chaperone CopZ 1 0

Multicopper oxidase MmcO 1 0

Multicopper oxidase mco 0 0

Copper‐sensing transcriptional 
repressor CsoR 0 0

Copper‐containing nitrite reductase 0 0

Copper homeostasis protein CutC 0 0

Copper resistance protein C 0 0

Site B



“Copper” in Predicted Gene Products
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Site A‐1 Site A‐2 Site B

Cases Controls

Copper homeostasis protein CutC 3 3 1 2

Multicopper oxidase MmcO 2 0 0 1

Copper chaperone CopZ 2 0 0 0

Copper‐transporting P‐type ATPase 2 0 1 2

Multicopper oxidase mco 2 1 0 1

Copper‐sensing transcriptional 
repressor CsoR 1 0 3 0

Copper resistance protein C 1 0 1 0

Copper‐exporting P‐type ATPase B 1 0 3 3

Copper resistance protein B 0 1 0 0

Copper‐containing nitrite reductase 0 1 0 0

Copper resistance protein A 0 0 0 0

Copper‐exporting P‐type ATPase 0 1 0 0

Site A‐1 Site A‐2



Hypothetical Proteins
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Predicting the 
functions of unknown 
proteins is an active 
area of research for 

my group.

Please contact me if 
we can help you!

Krista Ternus, PhD
kternus@signaturescience.com
@KristaTernus



Questions?
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