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Members of the international community of clinicians 
and research scientists interested in polymerase gamma 
and mitochondrial DNA replication met towards the end 
of last year for an international workshop in Naarden, 
The Netherlands. The 154th European Neuromuscular 
Centre Workshop entitled “Disorders of mitochondrial 

DNA synthesis: understanding 
the complex relationship 
between genotype and 
phenotype”, which took place 
in September 2007, brought 
together 23 physicians and 
scientists to develop new 
collaborations and report on 
the current status of efforts 
to understand the underlying 
disease mechanisms. The 
group hopes to establish 
a gold-standard on-line 
mutation database, a control 
sequence database, as well as 
a patient register for future 

clinical trials. The goal of this initiative is to improve the 
diagnosis and treatment of patients who carry POLG 
mutations.

Dr. David Samuels, Assistant Professor at the Virginia 
Bioinformatics Institute, attended the meeting in The 
Netherlands. He remarked: “ The workshop was an 
ideal opportunity to bring together the international 
community of clinicians and research scientists 
interested in polymerase gamma and mitochondrial 
DNA replication. The meeting provided a forum for in-
depth discussion of the disease mechanisms involved 
in mitochondrial dysfunction and allowed participants 
to hear about some of the very latest developments 
in complementary research initiatives looking at 
neurodegenerative disease. This is extremely useful in 
advancing on-going research projects as well as helping 
to develop new collaborations.” 

Dr. Samuels’ research group uses bioinformatics and 
computational biology to study diseases involving the 
function of mitochondria. Mitochondria possess their 
own genome that is distinct from the nuclear genome. 
Mutations within the mitochondrial genome may lead 
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to a loss of energy within a cell and, in turn, the loss of 
cell function. This loss of function may have severe clinical 
repercussions and contribute to different neurodegenerative 
diseases.

For treatments to be developed, researchers will have to 
understand in greater detail the molecular events that lead 
to the different forms of neurological disease. By closing 
the gap between experiment and theory, the work of Dr. 
Samuels and colleagues should allow researchers to design 
new experiments that investigate how these diseases arise 
and progress. An increased understanding of pathogenesis 
should in time deliver benefits to researchers, clinicians and 
their patients.

Participants at the 154th European Neuromuscular 
Centre Workshop, Naarden, The Netherlands
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Technology development at VBI
VBI continually strives to identify new technologies and 
protect its intellectual property. As a research center with 
a significant critical mass in basic and applied research, 
innovation gives rise to the development of new products, 
technologies and services. The institute works closely with 
the appropriate individuals at Virginia Tech, and in partnership 
with Virginia Tech Intellectual Properties, Inc. and outside 
law firms, to secure its intellectual property portfolio. In the 
past year ended June 30, 2007, six invention disclosures, four 
provisional patent applications, three US utility applications 
and one international patent application were filed (see table)

VT Disclosure Number Principal Investigator Filing Date Title

Invention Disclosures

06.074 Dharmendar Rathore 07/07/06 HDP: a novel heme detoxification protein in Plasmodium 
falciparum malaria

06.090 Pedro Mendes 08/17/06 COPASI

06.135 Bruno Sobral 12/12/06 Brucella abortus genes and proteins encoding virulence 
factors

07.020 Jean Peccoud 02/23/07 Software for design and verification of synthetic gene 
constructs

07.048 Bruno Sobral 05/02/07 Method of using probiotic bacteria to treat or prevent 
obesity and type 2 diabetes

07.051 Brett Tyler 05/04/07 Double-Shot:  a double barreled device for biolistic 
transformation of living tissues

Provisional Applications

06.135 Bruno Sobral 11/24/06 Brucella abortus genome sequencing and virulence factors

07.020 Jean Peccoud 03/30/07 Software for design and verification of synthetic gene 
constructs

07.048 Bruno Sobral 06/08/07 Method of using probiotic bacteria to treat or prevent 
obesity and type 2 diabetes

07.051 Brett Tyler 06/07/07 Double-Shot:  a double barreled device for biolistic 
transformation of living tissue

US Utility Applications

06.057 Iuliana Lazar 08/24/06 Microfluidic devices and methods facilitating high-
throughput, on chip detection and separation techniques

06.059 Chris Lawrence 10/13/06 Fungus-induced inflammation and eosinophil degranulation

06.026 Chris Lawrence 03/14/07 Targeted and non-targeted gene insertion using linear 
minimal element constructs

International Patent Applications

05.062 Dharmendar Rathore 10/13/06 A novel therapeutic target for protozoal diseases

The technology development continuum
Identify new discoveries, technology, know-how, and •	
intellectual property that have commercial potential
Protect intellectual property by filing invention disclosures •	
with the university, and patent applications with the US 
Patent and Trademark Office
Identify opportunities and hurdles for product or •	
technology development, and determine which enabling 
technologies or critical path activities are necessary
Find partners who can assist in and fund commercial •	
development, or in select cases determine the potential 
to start new business ventures around technology
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Scientists engineer drought-resistant rice

Blacksburg, USA - Scientists have 
produced a new kind of rice that 
requires less water to grow, a 
development they say will help 
alleviate the growing global problem 
of water scarcity.

The international research team, led 
by Prof. Andy Pereira at the Virginia 
Bioinformatics Institute, identified 
and used a gene known as “Hardy” 

to engineer a type of rice that uses water more efficiently 
and can increase its mass even in drought-like conditions. 
The researchers found the biomass of Hardy-modified rice 
increased by about 50 per cent more under drought conditions 
than the unmodified version of the same type of rice.

“Rice is a water-guzzler when compared to other crops,” 
the researchers said in a release. “In conditions where water 
is scarce, it is important to have crops that can efficiently 
generate biomass (plant tissue) using limited amounts of 
water.”

The findings were recently published in the Proceedings of 
the National Academy of Sciences.

The research team, which included scientists in India, Indonesia, 
Israel, Italy, Mexico and the Netherlands, said that fresh water 
is becoming a scarce resource because of a rapidly increasing 
world population.
Source: Canadian Broadcast Corporation News September 10, 2007 

Program gives virtual view of Epstein-Barr

BOSTON, Oct. 23 - U.S. scientists have created a computer 
program that provides researchers with a virtual look at the 
progression of the Epstein-Barr virus.

Tufts University School of Medicine researchers, in 
collaboration with the Virginia Bioinformatics Institute at 
Virginia Tech, created the Pathogen Simulation, or PathSim, to 
study the progression of Epstein-Barr virus in humans. Led by 
Tufts Professor David Thorley-Lawson, the project combines 
PathSim, laboratory methods, and clinical studies to provide 
a new and powerful approach to understanding the virus and 
developing anti-viral therapies, scientists said.

“PathSim is an agent-based computer program,” said Thorley-
Lawson. “The agents are the virus itself, and the T and B cells 
of the patient’s immune system.”

Using PathSim, researchers can manipulate the agents to 
simulate an Epstein-Barr infection and its persistence in 
humans. The research is presented in the October issue of 
the journal PLoS Pathogens.
Source: United Press International October 23, 2007
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VBI Scientific Publications
Expression and Association of Group IV Nitrogenase 
NifD and NifH Homologs in the Non-Nitrogen-Fixing 
Archaeon Methanocaldococcus jannaschii

Staples CR, Lahiri S, Raymond J, Von Herbulis L, 
Mukhopadhyay B, Blankenship RE

Journal of Bacteriology 2007: 189(20): 7392-7398.

Using genomic analysis, researchers previously 
identified genes coding for proteins homologous to the 
structural proteins of nitrogenase (J. Raymond et al., 
Mol. Biol. Evol. 21: 541-554, 2004). Now the researchers 
and collaborators at the Virginia Bioinformatics 
Institute show expression and association of NifD and 
NifH nitrogenase homologs in a non-nitrogen-fixing 
hyperthermophilic methanogen, Methanocaldococcus 
jannaschii. The homolog proteins interact with each 
other, as shown by bacterial two-hybrid studies. 
Upon immunoisolation, the NflD and NflH homologs 
copurify with three other proteins whose functions are 
as yet uncharacterized. The apparent presence of genes 
coding for NflH and NflD in all known methanogens, 
their constitutive expression, and their high sequence 
similarity to the NifH and NifD proteins or the 
BchL and BchN/BchB proteins suggest that NflH and 
NflD participate in an indispensable and fundamental 
function(s) in methanogens.

Diversity of gut bacteria of Reticulitermes flavipes as 
examined by 16S rRNA gene sequencing and amplified 
rDNA restriction analysis

Fisher M, Miller D, Brewster C, Husseneder C, 
Dickerman A. 

Current Microbiology 2007: 55(3): 254-259. 

Researchers from the Virginia Bioinformatics Institute, 
Virginia Tech’s Department of Entomology, and Dow 
AgroSciences have used gene sequencing and amplified 
rDNA restriction analysis to examine the bacteria in 
the gut of the termite Reticulitermes flavipes. They used 
these complimentary methods to identify the species 
and explore the richness of the symbiotic bacteria in 
this economically important termite. Sequence analysis 
of 42 clones identified a broad taxonomic range of 
ribotypes from six phyla within the domain Bacteria and 
analysis of the sequence data suggests the presence of 
a termite specific bacterial lineage within Bacteriodetes. 
This study adds R. flavipes to the short list of termite 
species that have had their bacterial microbiota 
phylogenetically sampled.



Yizhi (Patrick) Cai is a student in Virginia Tech’s Genetics, Bioinformatics, and Computational 
Biology (GBCB) graduate program and a graduate research assistant in VBI Associate Professor 
Jean Peccoud’s Synthetic Biology Group
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Student benefits from transdisciplinary training

“GBCB is such a special program. Because of its cross-department interdisciplinary 
nature, students can be well trained and prepared as next-generation scientists.”

The landscape of science is changing. 
To help tackle some of the problems 
facing the world today, such as those 
involving medicine, the environment, 
agricultural systems, and infectious 
disease, a transdisciplinary research 
perspective is needed. Gone are the 
days of independent research in the 
life sciences, chemistry, mathematics, 
and computer science. A collaborative 
research environment is imperative 
to better understand these problems. 
The Genetics, Bioinformatics, and 
Computational Biology (GBCB) Ph.D. 
program at Virginia Tech is preparing 
future researchers to work in a team-
based environment. 

The program, which features a 
transdisciplinary academic training 
concept, has attracted many talented 
students from a variety of backgrounds, 
including Yizhi (Patrick) Cai, who joined 
the program almost a year ago after 
completing undergraduate work at 
Central South University in China and 
receiving his Master’s degree from the 
University of Edinburgh. Cai turned 
down acceptance offers from Edinburgh 
and the University of Cambridge to 
come to Virginia Tech.

“It has been almost a year since I joined 
the GBCB program and I feel very 
happy about my decision,” explained 
Cai. “GBCB is such a special program. 
Because of its cross-department 
interdisciplinary nature, students can 
be well trained and prepared as next-
generation scientists.”

Virginia Tech’s GBCB program involves 
the application of molecular biology, 
genomics, mathematics, statistics, 
and computer science to all areas of 
the life sciences. Spanning traditional 
departmental boundaries, the program 
allows students in a particular 
program to study with faculty from 

many departments and colleges. For 
his research, Cai has worked very 
closely with VBI Associate Professor 
Jean Peccoud. Peccoud was a very 
important factor in Cai’s decision to 
pursue his Ph.D. at Virginia Tech. As one 
of the top students in the University 
of Edinburgh’s Informatics School, Cai, 
who majored in Bioinformatics, was 
chosen to serve on the university’s 
International Genetically Engineered 
Machines (iGEM) team. It was at the 
national iGEM competition where 
he met Peccoud, who was one of the 
competition judges.

“We had a very pleasant conversation 
during the competition’s social event. 
We exchanged some ideas and I was 
extremely impressed by his vision of 
Synthetic Biology,” said Cai. “I really 
wanted to do my Ph.D. under Dr. 
Peccoud’s close supervision.”

Cai currently works in Peccoud’s 
Synthetic Biology Group, which 
focuses on streamlining the design 
and fabrication of artificial networks 
through the development of software, 
computational tools, and high-
throughput imaging systems that allow 
researchers to take full advantage of 
calibrated genetic components and 
the potential of synthetic biology. His 
research focuses on applying linguistic 
techniques to the biological design 
process.

According to Cai,  “It is interesting to 
observe that more than six years after 
the description of the first artificial 
gene networks, most biologists who 
could use these sophisticated genetic 
constructs to control the expression of 
their genes of interest do not have the 
means to design the constructs they 
need. You could compare understanding 
biological constructs to someone 
learning English. First we learn grammar, 

which is a set of well-defined rules. We 
can combine the rules, choose specific 
words for each category, and we will 
have a sentence. Similarly, life has its own 
language – the DNA sequence, which 
also follows certain rules. For example, 
a biological construct equals a promoter 
plus a translation unit plus a terminator. 
My research involves developing 
computer-aided design (CAD) tools to 
help researchers define and verify their 
biological constructs.”

Cai has worked with other researchers 
in Peccoud’s group to develop 
GenoCAD (www.genocad.org), a 
website for non-specialists to design 
large-scale genetic systems that could 
be used in basic biological research or 
product development programs. The 
group is developing the molecular tools, 
algorithms, and software applications to 
help make the computer-assisted design 
and fabrication of genetic systems a 
reality. This work has resulted in a paper 
published in Bioinformatics*, with Cai as 
first author. 

“Dr. Peccoud is a very good supervisor. 
I learn a lot from him and he is very 
supportive of my research. VBI is a special 
institute at Virginia Tech and I am really 
impressed at how people from different 
backgrounds can work together under 
one roof. It is also very supportive of the 
GBCB program, providing facilities and 
resources, as well as faculty expertise.”

For more information about GBCB, 
please visit www.grads.vt.edu/
academics/programs/gbcb and http://
www.gbcb.org.vt.edu/ 

*Cai Y, Hartnett B, Gustafsson C, Peccoud J 
(2007) A syntactic model to design and verify 
synthetic genetic constructs derived from 
standard biological parts. Bioinformatics 23: 
2760-2767.


