
TECHNOLOGY IN THE NEWS FEATURE

Volume 5. Number 2. Summer 2010  •  Newsletter of the Virginia Bioinformatics Institute at Virginia Tech

FEATURE

Instead of lounging by the pool or 
working a summer job at the mall, eight 
undergraduate and six high school students 
are working 40-hour weeks at the Virginia 
Bioinformatics Institute (VBI) at Virginia 
Tech, making significant contributions to a 
research project in the pioneering field of sci-
entific publication ethics.

Funded by the National Institutes of 
Health (NIH), “The Ethics of Scientific 
Publications” is a program that has brought 
students to Virginia Tech’s on-campus bio-
informatics research facility for seven weeks 
over the summer to work in VBI Executive 
Director Harold “Skip” Garner’s research 
group. While there are many local students 
participants from several Montgomery 
County high schools and Virginia Tech, some 
of the students have travelled from places like 
Alabama, Mississippi, and Illinois, and even 
as far away as Ethiopia, to participate in the 
program.

The students are assisting the Garner 
research group with computer programming 
and system testing for the text similarity 
resource eTBLAST (http://ethics-program.
vbi.vt.edu/), which is an online tool devel-
oped by the group to compare scientific 
journal submissions to articles in existing 
databases in an effort to identify potential 
duplicate citations before they are pub-
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explore the multifaceted aspects of ethics in 
science

lished in scientific journals. eTBLAST feeds 
information to Déjà Vu, an online data-
base also developed by Garner’s team, that 
features instances of duplicate and pos-
sibly plagiarized articles, uncovered from 
in-depth searches of the National Library of 
Medicine’s bibliographic database, MED-
LINE. The students have been curating large 
amounts of data for the project, helping to 
identify scientific papers with comparable 
text, which the students call highly simi-
lar pairs. The team has also been gathering 
data from Chinese scientific publications to 
be analyzed by a group of students from the 
University of Science and Technology Bei-
jing, who will be visiting VBI at the end of 
July.

According to Bill Kovarik, leader of the 
summer program and professor of Commu-
nication at Radford University, the students 
aren’t just providing system programming 
support for the project; they’re asking impor-
tant questions about the data they are col-
lecting and analyzing in an effort to put the 
eTBLAST findings into some sort of context. 
In addition, Kovarik has been leading ongo-
ing discussions with the students about the 
role of ethics in scientific research.

“Ethics is the foundation of science,” 
Kovarik explained. “You don’t want people to 
use tools like eTBLAST without some kind 

of ethical orientation. We also discuss ideas 
about ethics and science as a whole. It’s more 
than a small list of things you don’t do, such 
as copying someone else’s work.”

The students are divided into four teams: 
curating, design, coding, and education. The 
curating team collects and analyzes text from 
the publications, while members of the edu-
cation team are working to characterize the 
results. The design team is building an ethics 
education website that will showcase the stu-
dents’ summer work and will be used as a sci-
entific ethics teaching tool. The coding team 
is developing interactive elements for the 
website, such as quizzes, games, and an eth-
ics IQ test. The website, along with a paper 
detailing the group’s work, will be the final 
product consummating the group’s efforts.  
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An Illumina Genome Analyzer has 
been added to the Core Laboratory Facil-
ity at the Virginia Bioinformatics Institute 
(VBI) on the Virginia Tech campus bringing 
significant additional capacity to the insti-
tute’s genome sequencing capabilities. 

The Illumina Genome Analyzer is a pow-
erful tool for genomic discovery in biology 
and medicine, providing a flexible and accu-
rate system for decoding genomes. 

In addition to whole genome and de novo 
sequencing, targeted resequencing, and 
transcriptome analysis, the Illumina system 
offers capabilities for target enrichment and 
CHipSeq applications. 

The ability to sequence hundreds of mil-
lions of pieces of DNA in parallel makes the 
Illumina Genome Analyzer IIx system one 
of the most competitive genome sequencing 
systems on the market. 

Clive Evans, Director of the Core Labo-
ratory Facility at VBI, commented: “We are 
extremely pleased to announce the avail-
ability of genome sequencing services on the 
Illumina Genome Analyzer platform. This 
addition to our next-generation genome 
sequencing capabilities will significantly 
increase the amount of sequence data we 
are able to generate at VBI’s Core Labora-
tory Facility and bring immediate benefits to 
our rapidly growing customer base inter-
ested in state-of-the-art genome sequencing 
applications.”

The launch of the Illumina Genome 
Analyzer coincides with the availability of 
approved service costs for shotgun genome 
sequencing on the Illumina platform. VBI’s 
current offerings for genome sequencing 
also include a Roche GS-FLX™ Titanium 
next-generation sequencing system (shot-
gun, amplicon, transcriptome, paired-end 
runs).   

VBI’s CLF is a multi-user resource pro-
viding various high-throughput technolo-
gies and other state-of-the-art technology-

Illumina sequencer 
unveiled at VBI

related services. The CLF currently provides 
analysis platforms for DNA sequencing and 
genotyping, gene expression analysis, and 
proteomics. 

For more details see https://www.
vbi.vt.edu/core_laboratory_facility/
illumina_sequencing/

Whole genome 
sequencing of bacterial 
populations
Dr. Stephen Bentley, Senior Staff   
Scientist at the Wellcome Trust’s Sanger 
Institute, Cambridge, United Kingdom, gave 
the first lecture in a new seminar series 
organized by the Virginia Bioinformatics 
Institute’s (VBI) Cyberinfrastructure Group. 
The seminar entitled “Whole genome 
sequencing for high resolution genotyping 
of bacterial populations” took place at the 
VBI Conference Center on Monday, June 14. 

Bentley described how new sequenc-
ing technologies are changing the scale and 
types of clinical studies possible for bacte-
rial organisms. The availability of next gen-
eration sequencing technologies has caused 
a dramatic shift in the type of projects that 
can be tackled. Significant opportunities 
are opening up in areas that include disease 
surveillance/epidemiology, the origin and 
cause of disease, gene expression analysis 
of bacterial isolates, as well as metagenomic 
studies. 

In his talk, Bentley described the use of 
next generation sequencing technologies 
to study genetic diversity in Staphylococcus 
aureus and Streptococcus pneumoniae, two 
projects where the analysis of multiple sam-
ples in parallel on next generation sequenc-
ing platforms (multiplexing) was delivering 
results. 

Work in Bentley’s laboratory had helped 
to build a picture of the evolution of antibi-
otic-resistant S. aureus transmission that has 
resulted from hospital treatments and how 
such infections have spread across the globe. 
Large-scale sequencing data can be used 
to rapidly build robust phylogenetic trees 
where details of outbreaks and likely trans-
mission routes were evident. For the group’s 
work on Streptococcus pneumoniae, a signifi-
cant challenge was posed by the extent of 
genomic recombination that this organism 
undergoes. It was important to detect and 
adjust for recombination in the experimen-
tal approach to build a robust phylogenetic 
tree. 

Third generation sequencing technolo-
gies mean that the landscape is going to 
change in a big way sometime soon. Compa-
nies with innovative technologies are target-
ing clinical applications that have significant 
potential for rapid diagnostics. What takes 
a week on some of the platforms available 
today is likely to take a couple of hours using 
the next wave of technologies. This will be 
possible due to even longer reads of DNA 
sequence and reduced sampling handling 
times.  

Photo: Clive Evans working with the Illumina 
Genome Analyzer IIx at VBI Core Laboratory Facility 

https://www.vbi.vt.edu/core_laboratory_facility/illumina_sequencing/
https://www.vbi.vt.edu/core_laboratory_facility/illumina_sequencing/
https://www.vbi.vt.edu/core_laboratory_facility/illumina_sequencing/
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lations of the spread of infectious diseases 
through populations.

VBI also plans to open up the HC-1 sys-
tem, which combines standard multi-core 
x86 processors with field-programmable 

gate arrays, to other 
research groups 
across the Virginia 
Tech campus in an 
exploratory effort to 
create a larger-scale 
“computing hub” 
that will comprise a 
medley of computing 
architectures, includ-

ing standard processors, FPGAs, and graph-
ics processing units.

The aim is to build a “much larger, scalable 
system for all of Virginia Tech and VBI,” Har-
old “Skip” Garner, executive director of the 
institute, told BioInform. 

Source: Abridged from GenomeWeb’s BioInform 

Newsletter, May 24, 2010.

Genetic applications move 
forward

Researchers at the Virginia Bioinformatics 
Institute have located small genes that were 
missing from the scientific knowledge base. 
Using grid computing, and the mpiBLAST 
computational tool, researchers uncovered 
the information in only 12 hours, instead of 
the 90 years that the same task would have 
taken using personal computing resources.

This is the first large-scale attempt to 
find missing information in the GenBank 
DNA sequence repository. The study was 
reported in the journal BMC Bioinformatics. 

Source: HPC Wire, The week in review,  April 15, 2010.

Laubenbacher testifies before 
U.S. House of Representatives 
Committee about 21st Century 
Biology

VBI Professor Reinhard Laubenbacher tes-
tified before the U.S. House of Representa-
tives’ Committee on Science and Technol-
ogy, Subcommittee on Research and Science 
Education on June 29. The purpose of the 
hearing, “21st Century Biology,” was to exam-
ine the future of biological sciences, looking 
specifically at the potential of interdisciplin-
ary research for addressing key challenges 
in areas such as health, food, energy, and the 
environment. Laubenbacher discussed the 
need for advances in mathematics, statistics, 
and computational science to analyze the 
large volumes of data that are being pro-
duced by new technologies. He stressed the 
importance of fostering interdisciplinary col-
laborations and cross-agency coordination. 
Providing an overview of VBI, he described a 
need for similar academic research environ-
ments where it is easy for information to be 
shared and different scientific cultures can be 
integrated, as well as government support for 
interdisciplinary collaborations. He also dis-
cussed the need for more innovative educa-
tional programs at all education levels to help 
train the next generation of interdisciplinary 
scientists. 

You can read Laubenbacher’s testimony at 
http://science.house.gov/publications/Testi-
mony.aspx?TID=15466

VBI to Use Convey’s Hybrid-Core 
Computing System
The Virginia Bioinformatics Institute said 
today that it has installed a “hybrid-core” 
computing system from Convey Computer 
that it will use to analyze data from the 1000 
Genomes Project and several other tasks, 
including text-mining projects and simu-

VBI Scientific Publications

Identifying duplicate content using statis-
tically improbable phrases. Errami M, Sun 
Z, George AC, Long TC, Skinner MA, Wren 
JD, Garner HR. Bioinformatics 2010 26(11): 
1453-1457.
A recent paper in Bioinformatics describes a 
method of analyzing statistically improbable 
phrases (SIPs) for assistance in identifying 
duplicate content. When applied to MED-
LINE citations, this method substantially 
improves upon previous algorithms in the 
detection of duplication citations, yielding a 
precision and recall of 78.9% (versus 50.3% 
for eTBLAST) and 99.6% (versus 99.8% for 
eTBLAST), respectively. Similar citations 
identified by this work are freely accessible 
in the Déjà vu database at http://dejavu.vbi.
vt.edu/dejavu/ (under the SIP discovery 
method category).

Phylogeny of gammaproteobacteria. Wil-
liams KP, Gillespie JJ, Sobral BW, Nordberg 
EK, Snyder EE, Shallom JM, Dickerman AW. 
Journal of Bacteriology 2010 192(9): 2305-2314. 
A new “tree of life” has been constructed 
by researchers at the Virginia Bioinformat-
ics Institute at Virginia Tech for the gamma-
proteobacteria, a large group of medically and 
scientifically important bacteria that includes 
Escherichia coli, Salmonella typhimurium, and 
other disease-causing organisms. By build-
ing powerful phylogenetic trees, scientists are 
able to quickly identify similarities and differ-
ences between the make-up of many different 
organisms, crucial information in the search 
for treatments to fight anything from the bugs 
that cause food poisoning to the pathogens 
that cause life-threatening diseases such as 
cholera and the plague. To build the tree, the 
researchers applied a telescoping multipro-
tein approach for 104 diverse gammaproteo-
bacterial genomes, which was based on a set 
of 356 protein families for the whole class and 
even larger sets for each of four cohesive sub-
regions of the tree.

Photo: Dr. Reinhard Laubenbacher (front row, 3rd from 
left) testifies before U.S. House of Representatives. 
Source: http://science.house.gov/  

http://science.house.gov/publications/Testimony.aspx?TID=15466
http://science.house.gov/publications/Testimony.aspx?TID=15466
http://dejavu.vbi.vt.edu/dejavu/
http://dejavu.vbi.vt.edu/dejavu/
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Several representatives from the Federal 
Bureau of Investigation’s (FBI) Weapons of 
Mass Destruction Directorate visited the 
Virginia Bioinformatics Institute (VBI) at 
Virginia Tech on Friday, June 4 to conduct 
a series of roundtable exercises involving 
biosecurity issues and the roles of higher 
academic institutions and law enforcement. 
The event was organized by VBI Associate 
Professor Jean Peccoud for student mem-
bers of a regional synthetic biology team 
that will compete in the 2010 International 
Genetically Engineered Machines (iGEM) 
competition. 

Biosecurity issues, such as acts of bio-
terrorism, represent a significant threat to 
society. Researchers, academic institutions, 
public health officials, and law enforce-
ment must work together to effectively 
monitor for possible threats. These round-
table sessions are one example of outreach 
activities designed by the FBI’s Weapons of 
Mass Destruction Directorate to promote 
research safety and security at academic 
institutions, as well as build and strengthen 
collaborations while promoting scientific 
research and education.

“The goal of these sessions is to improve 
cooperation among law enforcement agen-

cies and research institutions,” said Anthony 
Treubrodt, an FBI analyst who co-chaired 
one of the sessions.

Over 40 attendees, including 29 iGEM 
students and other researchers and admin-
istrators from VBI and Virginia Tech, 
participated in the FBI-led sessions. The 
groups were presented with a description 
of a series of hypothetical events and it was 
their responsibility to discuss what should 
happen next. In one session, a scenario 
involved an outbreak of severe influenza-
like symptoms in a metropolitan area. The 
causative retroviral genetic sequence was 
traced to a university research laboratory 
within the affected area. While the students 
in the group discussed various aspects of 
the scenario, university faculty and staff 
members were also part of the discussion 
and were able to provide some insight into 
the inner-workings of an academic research 
laboratory.  Julie Marchand, molecular biol-
ogist and laboratory manager for Peccoud’s 
research group at VBI, discussed protocols 
used in the lab, specifically those at Virginia 
Tech and in her lab.

The FBI officials provided more infor-
mation about the public health event 
throughout the session, and it was revealed 

that a replication incompetent retrovirus 
was being developed as a therapeutic tool 
and a student attempted to increase viral 
gene expression by incorporating exog-
enous viral promoters without supervision 
and was subsequently exposed to the modi-
fied virus. The group’s discussion points 
highlight the major challenge for scientists 
and law enforcement – finding ways to pre-
vent these types of situations from happen-
ing in the future. 

“This session helped demonstrate how 
important it is for both the FBI and research 
institutions to work together in order to 
maintain our biosecurity.  This exercise 
helped us to work through a plausible situ-
ation and made us think about who we 
would contact in such a situation,” said Joe 
Edwards, a senior majoring in biological sci-
ences in Virginia Tech’s College of Science 
who also serves as an iGEM team mem-
ber. “As a student researcher, I understand 
that there are harmless research projects 
being conducted, but the FBI visit showed 
us some instances where these projects can 
turn into something more serious.”

The students participating in the ses-
sion represent five academic institutions 
in Virginia and West Virginia that joined 
together to form Virginia United, a regional 
team that will compete in the 2010 iGEM 
competition, the nation’s premier synthetic 
biology event for undergraduates. Students 
from Bluefield State College, the Univer-
sity of Virginia, Virginia Commonwealth 
University, Virginia State University, and 
Virginia Tech are currently collaborating 
on a project for the competition. The iGEM 
competition focuses on research in syn-
thetic biology and gives undergraduate stu-
dents the opportunity to design and build an 
engineered biological system using standard 
DNA parts.  

Research, academia, and law enforcement: 
Strengthening the lines of communication

Photo: Student members of the Virginia Tech iGEM Biosecu-
rity Team participated in the FBI’s biosecurity roundtable 
exercises on June 4 at VBI.  Pictured are (from left to right) 
VBI Associate Professor and team advisor Jean Peccoud, Arun-
ima Srivastava, Tyler Stewart, Laura Adam, and Michael Kozar.


