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FINANCIAL OVERVIEW

The Virginia Bioinformatics Institute at Virginia Tech
integrates genetic research and high-performance
computing to increase our understanding of the
complex life forces and social systems that affect
the health and safety of plants, animals, and humans.
Our work brings together life scientists, biomedical
researchers, and information technologists in an
proteomics, informatics, biology, biochemistry,
systems biology, statistics, economics, medicine, and
cyberinfrastructure. Our advanced methods of
analysis, sheer computing power, and enormous data
storage capacity enable us to transform data into the
insights required to combat disease and to mitigate
the consequences of catastrophic events on society.

In 2011 and 2012, the Virginia Bioinformatics Institute achieved important
milestones in bioinformatics and its application.
We focused on the applied genomic and informatics research that enabled us to make discoveries and to
develop methods to help private industry and government combat threats to human health, safety,
and security.

We continue to envision a safer, healthier world. Our research and discoveries are born of a deep desire to
eliminate disease and to solve problems faced by our communities, our nation, and our planet. As we move
forward, we look to you, our supporters, to help us make the future we envision a reality.

~ Dennis Dean, PhD
Director, Virginia Bioinformatics Institute and Fralin Life Science Institute

4 | VIRGINIA BIOINFORMATICS INSTITUTE

During the past two years, VBI scientists uncovered new genetic markers
the spread of deadly disease, and continued to expand and house one
of the largest collections of genomic information in the world.
Our advanced methods of analysis, immense computing power, and enormous data storage capacity
enabled us to transform data into actionable knowledge.

We sought application of our science through collaboration with others, building new relationships within
the Virginia Tech community and with industry. In addition, we received very large grants and recognition
We are enthusiastic about our future. An underlying theme at VBI is to observe that biological systems
sense, store, transform, and transmit information. Interpretations of biologically-coupled systems in
informational terms is an emerging and important new area for us. As we continue to capitalize on our
strengths in computational science, high-performance computing, and our foundation in genomic sciences,
we will seek to make world class discoveries.
them possible.

~ Chris Barrett, PhD
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The utility of studying repeats spans genetics, evolution, medicine, and
are signatures for genomic instability and cancer, and are important
markers for forensics and genealogy.
~David Mittelman, PhD

discovery

David Mittelman’s lab develops technologies to
with a current focus on unstable microsatellite
repeats. A NIH grant allows Mittelman’s team
to explore an innovative approach to repairing
disease-causing DNA repeats. An award from
the NVIDIA Foundation’s Compute the Cure
program provided funding for a second year
to identify mutations relevant to cancer.
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DISCOVERY
NIH STUDY MODELED SPREAD OF H1N1
As economic, societal, and physical
networks grew increasingly interconnected
and intelligent, VBI researchers found ways
to model how these networks behave.
We developed a model for an outbreak of
H1N1, as well as widespread power failure,
devastating storms, and other events.
These data allow us to aid policymakers in
mitigating the loss of life and property.
Title: Synthetic Information Systems for Better
Informing Public Health Policymakers
VT Collaborating Department: International
Research Education and Development
Sponsor: National Institutes of Health, Center for
The project described was supported by grant
number U01GU070694 from the National Institute
of General Medical Sciences. The content is solely
the responsibility of the authors and does not
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National Institute of General Medical Sciences or
the National Institutes of Health.
This project award was $3,334,974.

NIH FUNDS DISCOVERY OF NATURAL
INFLAMMATION FIGHTER
A team of researchers led by Josep
Bassaganya-Riera, PhD discovered how
abscisic acid, a natural plant hormone

how abscisic acid works will be used to
develop potentially safer classes of antiTitle: Modeling Immunity to Enteric Pathogens
VT Collaborating Departments: Biochemistry,
Center for Human/Computer Interaction
Sponsor: National Institutes of Health, National
Institute of Allergy and Infectious Diseases
This project was awarded $10,571,877 and 100%

DISTRIBUTED COMPUTING CAN LEAD
TO BETTER DECISIONS
The Defense Advanced Research Projects
Agency funded a proof-of-concept study
to develop highly connected computer
systems that operate in a wireless
environment. Small handheld devices
and computers smart enough to work
in a wireless setting would allow military
personnel and other users to pool
computing and communication resources
for gathering intelligence more easily,
ultimately, making better decisions in a
wide range of locations.
Title: Wireless Distributed Computing: Concept to
Reality
VT Collaborating Departments: Wireless@VT
Sponsor: Defense Advanced Research Projects
Agency
ID number: N00178-09-D-3017-0013
This project award was $4,437,739.

PREDISPOSITION TO BREAST CANCER
FOUND IN JUNK DNA
A new genetic biomarker that indicates
an increased risk for developing breast
cancer can be found in “junk” (non-coding)
DNA. The multidisciplinary team found
that longer DNA sequences of a repetitive
microsatellite were much more likely to
be present in breast cancer patients than
healthy volunteers.
Title: Exhaustive Analysis of Microsatellite Loci in the
1000 Genomes Project
Sponsor: National Institutes of Health, National
Human Genome Research Institute
The project described was supported by award
number U01HG005719 from the National Human
Genome Research Institute. The content is solely
the responsibility of the authors and does not
National Human Genome Research Institute or the
National Institutes of Health.
This project award was $539,999.

MATHEMATICAL MODELING APPLIED TO
STUDY OF GUT PATHOGENS
The National Institute of Allergy and
Infectious Diseases (NIAID) awarded a
large grant to Josep Bassaganya-Riera, PhD
to determine how the human immune
system responds to infection by pathogens
of the gut. The funding will be used to apply
mathematical modeling to the study of
immune responses to gut pathogens. The
Center for Modeling Immunity to Enteric
Pathogens will generate new hypotheses
based on computer simulations of the
immune responses in the gut and perform
pre-clinical and clinical experiments that
will reveal how the immune system works
when intestinal pathogens invade the
human body.
Title: Modeling Immunity to Enteric Pathogens
VT Collaborating Departments: Biochemistry,
Center for Human/Computer Interaction
Sponsor: National Institutes of Health, National
Institute of Allergy and Infectious Diseases

This project was awarded $10,571,877 and 100%

CANCER BIOMARKER DISCOVERED

Harold “Skip” Garner, PhD and his lab
developed a new technology that detects
distinct genetic changes differentiating
cancer patients from healthy individuals.
This could serve as a future cancer
predisposition test.
Title:
from Biomarker Sequence by Integration of Data
Mining with High-Throughput Screening
ID Number: 2010-ARM718-0003
Sponsors: This work was funded by the Virginia
Bioinformatics Institute at Virginia Tech, the P.O’B
Montgomery Distinguished Chair in Developmental
Biology, and a National Institutes of Health
Cardiology Fellowship, and was partially supported
by the University of Texas National Institutes of
Health National Cancer Institute SPORE project
(P50CA70907).
This project award was $51,238.
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Individual behavior plays a big role in disease control. We’re very
interested in co-evolution; that is, how behavior, disease, and policy all
affect one another.To effectively mitigate disease, we must understand
these issues holistically.
~Madhav Marathe, PhD

discovery

Madhav Marathe, Chris Barrett, and Stephen
Eubank lead the Network Dynamics and
Simulation Science Laboratory. Together they
study issues such as disease transmission and

trying to understand how individual behavior
can affect the dynamics of large, complex
networks during catastrophic events.
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One of our goals in the Modeling Immunity to Enteric Pathogens
program is to develop user-friendly and interactive modeling tools
that engage and inform the immunology and infectious disease
~Josep Bassaganya-Riera, PhD

discovery

Josep Bassaganya-Riera, PhD focuses on research that
models immunity to enteric pathogens and other
a new simulation platform, Enteric Immunity Simulator
(ENISI), and has provided new code to enhance the
utility of the open source program, CellPublisher. This
will help scientists not only understand how and
help them identify better drug targets to alleviate
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RENEWAL OF SUCCESSFUL INFECTIOUS
DISEASE RESEARCH STUDY
The National Institute of General Medical
Sciences, part of the National Institutes
of Health, renewed funding from its
Models of Infectious Disease Agent
Study for infectious disease modeling and
development of software tools.These tools
will ultimately aid policymakers in deciding
how to deal with outbreaks of infectious
disease.
Title: Synthetic Information Systems for Better
Informing Public Health Policymakers
VT Collaborating Departments: International
Research Education and Development
Sponsor: National Institutes of Health, Center for
This project award was $3,334,974.

RESEARCHERS DISCOVER NOVEL
THERAPY FOR CROHN’S DISEASE
The Nutritional Immunology and
Molecular Medicine Laboratory (NIMML)
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research team led by Josep BassaganyaRiera, PhD discovered important new

responsible for analyzing genetic variation

Integration Center (PATRIC).

in Nature.

The PATRIC team worked around the

Title: Compute the Cure
VT Collaborating Departments: Electrical and
Computer Engineering
Sponsor: NVIDIA Foundation

address this emergency, their analyses
providing insights into the origin of this
highly pathogenic strain and potential
response strategies.

thousands of oak trees in California and
Oregon. The sequences of both genomes
have served as a resource for the entire

linoleic acid (CLA) in treating Crohn’s
disease (IBD). CLA is a naturally occurring
fatty acid found in meat and dairy products
known for its anti-cancer and immune
modulatory properties.
Title: Nutritional Modulation of T-cell Senescence
VT Collaborating Departments: Department of
Human Nutrition, Foods, and Exercise
Sponsor: Private

GENOMIC ROSETTA STONE UNVEILED
An international team of scientists
developed a new community resource that
may act as a Rosetta Stone for revealing
the genetic basis of traits and disease. The
Drosophila Genetic Reference Panel, or
DGRP, provides the highest-resolution
view to date of the genome structure and
with diverse traits. The Mittelman lab was

This project award was $69,800.

COOPERATION
PATRIC SHEDS LIGHT ON E.coli
OUTBREAK IN GERMANY
An outbreak of Escherichia coli, causing
a severe illness called hemolytic-uremic
syndrome (HUS), began in Germany on
May 2, 2011, killing more than 20 people
and sickening more than 2,000. In the
rush to save lives, VBI scientists analyzed
these genomes and provided data to
the international research community
through our Pathosystems Resource

Title: Pathosystems Resource Integration Center,
Bioinformatics Resource Center for Bacterial Disease
Sponsor: National Institutes of Health, National
Institute of Allergy and Infectious Diseases
This program was awarded $30,070,448 and is
100% federally funded.

INTERNATIONAL TEAM SEQUENCED
GENOME FOR TWO DEADLY
PLANT PATHOGENS
Phytophthora sojae causes severe damage
million in annual losses for commercial
farmers in the United States. Phytophthora
ramorum has attacked and killed tens of

deadly genes involved in infection of the
plant hosts of Phytophthora.
Title: Probing Oomycete-Host Interactions Using an
Effector Orfeome and Effector Protein Microarrays
VT Collaborating Departments: Department of
Plant Pathology, Physiology, and Weed Science
Sponsor: University of California-Davis
This project award was $331,919.

SCIENTISTS RECEIVE FUNDS TO IMPROVE
SOYBEAN PRODUCTION SUSTAINABILITY
Making major improvements to one of
the goal of a project awarded by the US
Department of Agriculture’s National
Institute of Food and Agriculture to

scientists at VBI and Virginia Tech’s College
of Life Sciences.
The USDA grant funds the work of a
multidisciplinary team representing a total
of 18 institutions that will create new
disease management technologies to
improve the sustainability of
soybean production.
Title: Integrated Management of Oomycete
Diseases of Soybean and Other Crop Plants
VT Collaborating Departments: Plant Pathology,
Physiology, and Weed Science; Crop and Soil
Environmental Science
Sponsor: USDA, National Institute of Food
and Agriculture
This project award was $9,281,250.

CENTER FOR MODELING IMMUNITY TO
ENTERIC PATHOGENS CONTRIBUTES
CODE TO OPEN SOURCE COMMUNITY
The Center for Modeling Immunity to
Enteric Pathogens (MIEP) contributed
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We can literally ask questions we couldn’t even imagine years ago.
~Stephen Eubank, PhD

cooperation

Stephen Eubank, PhD is deputy director of the Network
Dynamics and Simulation Science Laboratory and an adjunct
professor in the Department of Physics. His research focuses
on highly sophisticated simulations of large interactionbased systems, including developing advanced technology
for the study of realistic socio-technical systems. He seeks
to understand how the dynamics of diffusive processes on
networks (for example, disease transmission) are related to
the structure of the underlying networks. He is the Principle
Investigator on one of the research groups making up the NIH’s
MIDAS (Modeling Infectious Disease Agent Study) network.
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code to enhance the utility of
CellPublisher to the open source
community.
CellPublisher is a free program used to
make highly interactive representations
of biochemical processes. It converts
Language (SBML) created with the
popular modeling tool, CellDesigner, into
an interactive Web application which
allows the user to explore the model and
access detailed explanations of the model
component, including references to the

This project was awarded $10,571,877 and 100%
recommendations expressed in this material are

VBI PARTNERS WITH CONVEY COMPUTER
TO DELIVER CUTTING-EDGE TECHNOLOGY
TO BIOMEDICAL AND LIFE SCIENCES
VBI expanded its collaboration with
high-performance computing trendsetter
Convey Computer as part of a NSF
grant in its Strategic Technologies for
Cyberinfrastructure program. This
partnership will usher in a paradigm shift
in the way bioinformatics researchers
process data by using Convey’s hybrid-core
platform and relevant technologies.

CellPublisher to disseminate the models
community in a user-friendly way.
Title: Modeling Immunity to Enteric Pathogens
VT Collaborating Departments: Biochemistry,
Center for Human/Computer Interaction
Sponsor: National Institutes of Health, National
Institute of Allergy and Infectious Diseases
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Title: Determining Feasibility and Scalability of a Life/
Medical Science Hybrid-core-based Program
VT Collaborating Departments: Department
of Computer Science, Electrical and Computer
Engineering
Sponsor: National Science Foundation
This material is based upon work supported by
the NSF under grant number OCI-11241123.

the views of the NSF.
This project award was $1,309,316.

RECOGNITION
NVIDIA COMPUTE THE CURE

research award from the NVIDIA
Foundation as part of its Compute
the Cure program. The award enabled
development of a faster genome analysis
platform that will make it easier for
genomics researchers to identify mutations
relevant to cancer. Mittelman has recently
been awarded phase-two funding to
continue project development.

GRADUATE WOMAN OF THE YEAR
Amanda Cronin Rumore, PhD candidate
in Biological Sciences and Graduate
Resesarch Assistant studying the
mammalian immune response to fungal
airborne allergens at VBI, was named
Graduate Woman of the Year by Virginia
Tech’s Graduate School.

after the National Institutes of Health
Pathway to Independence Award, VBI’s
Independence Fellowship seeks out the
best and brightest young researchers to
jumpstart their careers, allowing them
to transition to full Principal Investigator
status more quickly than is currently the
norm for most postdoctoral students.

CHRIS BARRET - CHALMERS PROFESSOR
Chris Barrett was honored with an
invitation to serve as a Chalmers
150th Anniversary Visiting Professor.
The professorship was created by the
Swedish Government and is offered to
outstanding international scientists. In
2012, Barrett was also named the Virginia

DOCTORAL DISSERTATION SCHOLARS
AWARD
Shamira Shallom, a graduate student
in Virginia Tech’s doctoral program
in Genetics Bioinformatics and
Computational Biology program, won
the Southern Regional Education Board
Doctoral Dissertation Scholars Award.
This dissertation research award was for
Shallom’s study on developing a speciesindependent pathogen forensic array and
supported advancement of her research
program in the form of a stipend and
career development opportunities.

Director.
INAUGURAL INDEPENDENCE FELLOWSHIP
Shiv Kale was awarded VBI’s inaugural
Independence Fellowship. Modeled

GEORGE A. MICHAEL DISTINGUISHED
SCHOLAR
Madhav Marathe, deputy director of
VBI’s Network Dynamics and Simulation
Science Laboratory and professor of
computer science at Virginia Tech, was
Distinguished Scholar by Lawrence
Livermore National Laboratory. The
award recognizes Marathe for his
expertise and contributions to the rapidly
SUMMER UNDERGRADUATE RESEARCH
FELLOWSHIP
Calvin Stephens, junior in biological
sciences, was hosted at VBI as part of
Fralin Life Science Institute’s Summer
Undergraduate Research Fellowship.
Stephens aided the Mittelman lab in
testing a new form of genomic medicine.
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I appreciated the opportunity to foster collaboration between two
cutting-edge institutes.This award really symbolizes that partnership and
many more to come.
~Megan Frair

recognition

Megan Frair received the Mission, Vision, & Values
award in 2011 for her exceptional service and
leadership in the Core Laboratory Facility. Megan
took the initiative to foster growth by making new
contacts with the Carilion Community Hospital and
the Virginia Tech Carilion Research Institute, which led
to the organization of a sample pickup and delivery
system for both organizations. Her efforts directly
resulted in a 47% increase in sample submissions
since February 2011.
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allowed me to develop my own program focused on pathogenic fungi of
humans and to continue my current collaborations.
~Shiv Kale, PhD

recognition
Independence Fellowship. The award will
aid research that focuses on how fungi and
oomycetes infect and destroy their hosts and
whether those cell signaling pathways can
be manipulated or altered to reduce or halt
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RESEARCH EXELLENCE AWARD
Brett Tyler received the Award for
Research Excellence for his achievements
and service to the institute over the
years. The award is given to individuals
or teams who have reached a level of
research achievement judged by VBI’s

MISSION,VISION, AND VALUES AWARD
The Mission, Vision, and Values Award is
awarded to individuals and teams who
make exceptional contributions to the
mission, vision, and values of the institute
through an individual or team initiative
or contribute above and beyond what’s
expected in their daily responsibilities. The
award may consist of any combination
of four major components: leadership,
scholarship, service, and transdisciplinarity.
Megan Frair recieved the 2011 award.
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EDUCATION

and included video conferencing with
sites in Montana and North Carolina.

INDUSTRIAL AFFILIATES PROGRAM
VBI launched a program to bridge the
gap between industry and university

EDUCATING FUTURE SCIENTISTS
More than 70 undergraduate students
spent their summers working with faculty
members from the Virginia Bioinformatics
Institute and various departments
across the Virginia Tech campus. This
wide-ranging educational program was
designed to help students from across
the nation and around the world develop

Program facilitates strong cooperative
relationships and partnerships, as well
as research and information exchange
opportunities with industry.
ANNUAL CLIMATE CHANGE SUMMIT
FOR KIDS
Kids’ Tech University, in collaboration with
annual Climate Change Student Summit
(C2S2 ) at VBI. The annual event focused
on climate change based on Antarctic
core sample drilling by the Antarctic
Geological Drilling research project in
2S2 featured
scientists discussing various climate issues

publish their results, and understand
the methods for translating research to
practice.
PhD PROGRAM SEMINARS
GenBioOrg, an organization for students
in Virginia Tech’s Genetics, Bioinformatics,
and Computational Biology PhD

program brought premier scientists
working in areas relevant to genomics,
bioinformatics, and computational biology
to campus. Students attended this weekly
speaker series held at VBI. In addition, VBI
hosted Virginia Tech Life Science seminars
and numerous other speakers in various
disciplines and programs.
GLOBAL SUMMER RESEARCH
INSTITUTE
VBI, in close cooperation with the Virginia
Tech Language and Culture Institute,
launched the Global Summer Research
Institute program. The program provided
international interns the opportunity to
class university, assisting those without this
experience to build their credentials for
graduate study.
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We continue to develop education programs that build community among
all departments of Virginia Tech and with other universities in the region.
Together we are creating the future workforce in science, technology,
engineering, and mathematics.

~Kristy Collins, PhD

education

Kristy Collins, PhD is program manager for VBI’s
Education and Outreach group. Among VBI’s top
priorities is to educate the next generation of
scientists. VBI provides research opportunities at
undergraduate and graduate levels and hosts a
variety of programs meant to inspire interest in the
sciences among K-12 students.
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2012 marked the Virginia Bioinformatics Institute’s twelfth year as one
discoveries, recognition, and contributions to the community were
possible because of the caliber or our scientists and staff and our success
in securing extramural funding.
We recorded total active awards of $117.7 million with research expenses of $20.7 million at the end
the US Departmet of Health and Human Services; the US Department of Defense; the National Science
Foundation; and the US Department of Agriculture. These four sponsors supported 95.7% of our extramural
research program. Other federal agencies, industry, and foundations represent the balance of our funding. We
As we carried out the institute’s important path of cutting-edge discovery, we employed 233 talented
For VBI, FY2011 and FY2012 were very good years. We look forward to even greater achievements in
bioinformatics in the years ahead.

~ Laurie Coble, MBA
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Active Awards by Sponsors 2011

Extramural Expenditures by Sponsors 2011

2.4% 0.7% 0.9%

2.0%

Active Awards by Sponsors 2012

Extramural Expenditures by Sponsors 2012

0.1% 0.5%
0.8%
2.4%

0.9% 2.4%

0.3%

0.2%

0.8%

3.0%
5.2%

12.3%

7.3%

10.2%

18.4%

45.6%

45.4%

52.5%

21.3%

21.1%

52.1%

28.9%

18.6%

15.0%

16.9%

US Department of Health & Human Services $ 49,932,032
National Science Foundation
18,495,436
US Department of Defense
23,071,051
US Department of Agriculture
13,477,885
US Department of Energy
2,636,509
National Aeronautics & Space Administration
741,167
Other sponsors
1,038,780
Total Research Grants & Contracts Awards $109,392,860
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11.8%

US Department of Health & Human Services
National Science Foundation
US Department of Defense
US Department of Agriculture
US Department of Energy
National Aeronautics & Space Administration
Other sponsors
Total Extramural Expenditures by Sponsors

$ 9,372,994
3,322,459
3,283,674
924,830
357,651
152,909
435,620
$17,850,137

US Department of Health & Human Services $53,443,571
National Science Foundation
13,859,115
US Department of Defense
33,966,600
US Department of Agriculture
11,981,159
US Department of Energy
2,793,435
National Aeronautics & Space Administration
146,014
Other Federal Sources
548,274
Other sponsors
985,488
Total Research Grants & Contracts Awards $117,723,656

US Department of Health & Human Services $ 10,810,931
National Science Foundation
3,110,979
US Department of Defense
4,417,986
US Department of Agriculture
1,511,846
US Department of Energy
612,533
National Aeronautics & Space Administration
54,740
Other Federal Sources
47,206
Other sponsors
174,026
Total Extramural Expenditures by Sponsors $20,740,247
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FINANCIAL OPERATING ACTIVITY
for the years ended June 30, 2012 and 2011

FY 2012

FY 2011

$ 10,340,033
3,856,925
3,317,465
1,497,719
544,208
57,089
35,105
84,156
96,407
19,829,107

$ 8,969,791
3,837,572
3,272,389
900,643
369,438
153,982
-330,908
19,514
17,854,237

4,037,943
23,867,050

3,419,794
21,274,031

17,283,426

15,654,380

347,361
233,989
1,325,735
1,814,833
964,137
3,634,114
1,515,028
9,835,197

146,261
153,102
1,151,206
1,604,202
704,591
2,637,265
1,513,284
7,909,911

5,713,949
32,832,572

4,780,747
28,345,038

8,355,328
800,000
9,155,328

8,248,501
-8,248,501

189,806

$ 1,177,494

REVENUES
Grants and Contracts
US Department of Health & Human Services
US Department of Defense
National Science Foundation
US Department of Agriculture
US Department of Energy
National Aeronautics & Space Administration
Other federal sources
Industry
Foundations
Total grants and contracts
Commonwealth and university sources
Total operating revenues
EXPENSES
Personnel Expenses
Operating Expenses
Contractual services
Information technology
Travel and other
Supplies and materials
Building and other rentals
Subcontracts
Equipment
Total operating expenses
Indirect expenses
Total expenses
NON-OPERATING SOURCES
University support
One-time resources
Total non-operating sources
Gain in Net Assets
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$

