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Dr. Botstein does not speculate about the future. He 

prefers to focus on the achievements. “Genomics 

has provided us with a quantitative understanding of 

evolution and comparative genomics is allowing the 

grand unification of biology,” said Botstein. He went 

on to share his view of how genomics has impacted 

biology — from the many applications of DNA 

sequence polymorphisms, in areas like forensics 

and gene mapping, to the use of functional genomic 

approaches to define diseases at the molecular 

level. “The potential of DNA-related technologies 

for diagnostic applications has delivered significant 

benefits to biology and medicine,” remarked 

Botstein.

Botstein also shared his thoughts on genomics and 

evolution. “Darwin’s great intuitive insight that all 

organisms can in some way be linked by a tree of 

life was perhaps his greatest insight. Darwin even 

provided an illustration of an evolutionary tree in 

the original edition of the Origin of Species.” He 

added: “When a conserved gene is removed in 

yeast, often the organism is severely compromised 

or dies. If the gene is replaced by its human 

equivalent, function is fully restored in most cases. 

Now consider a Model T Ford. If the Model T were 

not running due to the failure of some part and you 

took an equivalent part from a Mercedes, you most 

likely would not be driving anywhere soon. The 

Dr. David Botstein, Director of the Lewis Sigler 

Institute for Integrative Genomics, offered his 

thoughts on the “Fruits of the genome sequences 

for society” at a recent lecture at the Virginia 

Bioinformatics Institute Conference Center. The 

lecture, which took place on February 13, was part 

of the Genetics, Bioinformatics, and Computational 

Biology/Molecular Cell Biology and Biotechnology 

lecture series.

Botstein graduated from Harvard in 1963 and 

ventured forth to the University of Michigan where 

he obtained his PhD. He taught for some time at 

the Massachusetts Institute of Technology before 

becoming Professor of Genetics. In 1990, he 

became Chairman of the Department of Genetics 

at Stanford University. Widely acknowledged as a 

pioneer in the genomics community, he is probably 

best known for his contribution to the development 

of a way to construct genetic linkage maps of the 

human genome. Restriction Fragment Length 

Polymorphism gene mapping preceded the human 

genome project and enabled scientists to detect 

mutations in genes responsible for human diseases 

like cystic fibrosis and Huntingdon’s Disease. 

Botstein was elected to the United States Academy 

of Sciences in 1981 and to the Institute of Medicine 

in 1993.

Botstein scrutinizes the benefits of genomics
automobile has been around for 100 years. But 

we’ve had almost 1 billion years of evolution and 

biological parts remain interchangeable. Impressive 

is an understatement.”

Botstein went on to outline in more detail what 

the human genome brings to the study of disease. 

Better diagnosis and earlier detection of disease, 

new drug targets, as well as better treatment options 

are all in the mix. He pointed out that the situation 

for complex diseases, where multiple genes are 

involved, was not such a good story. Said Botstein: 

“Studies have been completed with millions of DNA 

markers on thousands of patients but with little 

joy. The most successful explanation for common 

disease inheritance still derives from studies of 

rare, simply inherited disease subtypes. There is 

no robust theory for how genes interact and that 

represents failure.”

Dr. Botstein showcased a few examples as a taster of 

where new developments in visualization tools and 

methods were impacting the outcome of genomics 

investigations. Scientists are building molecular 

portraits of the different subtypes of particular 

cancers. Genomics is also opening up possibilities 

to select better treatment options once the cancer 

subtype is firmly established through its genetic 

signature.  “Genomics has had successes,” said 

Botstein “and there’s much more to come.”   

Dr. D. Botstein.  Photo credit: Public Library of Science.
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Dr. Hamza El Dorry, Chair of the Biology 

Department at The American University in Cairo, 

Egypt, and an international group of collaborators 

want to sample the microbes that inhabit different 

environments in the Red Sea. The goal is to 

sequence the many genomes that make up the 

Red Sea’s rich microbial biomass and catalog the 

genetic information gleaned from its depths. On 

January 21, Dr. El Dorry outlined the ambitious 

plan for the metagenomics project at the Virginia 

Bioinformatics Institute (VBI) Conference Center.

The Red Sea reaches depths of 2500 m in places 

and has a surface area of about 450,000 km2. 

Some environments, such as the brine pools, can 

reach water temperatures of 70oC and may have 

salinity up to eight times higher than average 

seawater. It is one of the saltiest water bodies in the 

world, a legacy of the natural environment and the 

geographic changes that led to its formation. Such 

a harsh environment will have greatly impacted the 

evolution of the many microbes that call it home. 

Out of the approximately 106 bacteria found in a 

milliliter of seawater, more than 95% cannot be 

cultured. That makes metagenomics a powerful 

tool to chart the organisms of the Red Sea.

Estimates place the age of the Red Sea at 2-10 

million years, a blink of the eye in the evolutionary 

history of the planet. Says El Dorry, “When the Red 

Sea was formed it was an isolated system, with 

no rivers flowing in or out. No definitive evidence 

exists to date of a hydrothermal vent, which makes 

it even more intriguing as to the types of microbes 

we can expect to find.” 

Dr. El Dorry and his team hope to throw the 

full power of genomics at this environmental 

cataloguing project. They have already sampled at 

two brine pools, Atlantes II and Discovery Deep, 

with the financial support of the King Abdullah 

University of Science and Technology. On-board 

the Woods Hole Oceanographic Institution’s ship 

Oceanus, researchers in Dr. El Dorry’s team have 

been busy hauling many tubes to the surface, each 

containing 120 liters of water from different depths 

of the Red Sea, reaching up to 2500 m below 

the surface water. They also collected sediments 

from the seafloor. Now they are ready to start the 

sequencing effort. 

Dr. El Dorry plans to work closely with researchers 

at VBI to discern the information content of the 

many genomes. After sequential filtration of the 

samples, DNA will be isolated and sequenced, the 

data integrated into a database, and comparative 

analyses of the many assembled sequences will 

begin. Says João Setubal, Associate Professor 

at the Virginia Bioinformatics Institute and the 

Department of Computer Science at Virginia Tech, 

“We will combine the output of next-generation 

sequencing technologies as well as the latest 

bioinformatic and genomic tools to classify the 

many DNA sequences and assemble the data. This 

should give us insight into some of the evolutionary 

pressures at work on the organisms living in this 

unique biosystem.”

What’s the genomic landscape going to look like? 

Says El Dorry: “The microbial life forms have been 

sitting there waiting to be collected but we have 

very little idea of what we can expect to find. That’s 

incredibly exciting for a biologist.”   

Consortium plans to sequence Red Sea microbiome

Red Sea at a glance

•	 2-10	million	years	old	(estimate)

•	 Surface	water	temperatures	70–77	°F

•	 Length:	~2,250	km

•	 Average	width:	~	280	km

•	 Average	depth:	~	490	m.	

Red Sea. Image: Reto Stöckli, National Aeronautics and Space Administration / Goddard Space Flight 

Center
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Bringing math to life at Virginia Tech

BLACKSBURG -- Jeda Folk totally destroyed the 

gingerbread woman.

“It’s just a brown blob!” her partner, Hannah 

Fowler, shrieked as she looked at the image on 

the computer screen that the two were sharing 

Saturday at Virginia Tech’s Math Emporium.

“I just put in the wrong numbers,” Jeda said.

Such is the power of math.

The two 11-year-olds were among about 400 

children, ages 8 to 12, who attended the first 

session of Kids’ Tech University on Saturday. The 

Tech outreach program is designed to encourage 

children to take an interest in science, technology, 

engineering and mathematics.

The children will attend three more daylong 

sessions over the next three months. They include 

lectures and hands-on labs in various math and 

science disciplines.

Before learning the effects that inputting a few 

numbers could have on a computerized epicycloid 

design, a geometric function, the children listened 

to Stanford University professor Keith Devlin 

discuss the ways that math can answer real-world 

questions.

Devlin is known as “The Math Guy” in his role as 

commentator on National Public Radio’s Weekend 

Edition. The question his lecture aimed to answer: 

“Why are there spotted animals with striped tails 

but no striped animals with spotted tails?” He took 

his time getting there, describing the history of 

math and its inextricable link to science and the 

larger world. 

“We use math to understand our world and 

ourselves,” he said. “To do things, to build things, 

to understand things. ... It makes invisible things 

visible.” 

Source: The Roanoke Times, February 1, 2009 

Marathe is invited speaker at SIAM 
Conference

VBI Professor and Deputy Director of the Network 

Dynamics and Simulation Science Laboratory 

Madhav Marathe was an invited speaker at the 

Society for Industrial and Applied Mathematics 

(SIAM) 2009 Conference on Computational 

Science and Engineering (CSE09) in Miami, 

Florida on March 2-6. Marathe delivered the talk, 

“Co-evolving Complex Networks: Epidemics in 

Social and Wireless Networks,” which focused on 

the elements of network and information science 

required to support policy informatics as it pertains 

to epidemic processes in social and wireless 

networks. Understanding these epidemiological 

processes, which serve as excellent “model 

organisms” for developing a theory of co-evolving 

complex networks, is of immense societal 

importance. Marathe discussed how recent 

advances in wireless communications provide 

compelling reasons for studying these networks 

together. 

Peccoud joins PLoS ONE editorial board

VBI Associate Professor Jean Peccoud was 

recently invited to join the editorial board of PLoS 
ONE. PLoS ONE is strictly an online publication 

that features research from all scientific disciplines. 

The community-based online forum was started 

by the Public Library of Science (PLoS), a 

non-profit organization composed of scientists 

and physicians committed to making scientific 

and medical literature freely available to the 

public. PLoS ONE is devoted to open access 

and community engagement and places greater 

importance on post-publication peer review. It 

operates under a partnership between PLoS staff 

and the publication’s international advisory and 

editorial boards. Editorial board members work 

together to orchestrate the peer-review process 

and are responsible for making decisions on which 

manuscripts should be published in PLoS ONE. 

They are also involved in setting editorial policies. 

VBI Scientific Publications

Mutant resources in rice for functional genomics of 

the grasses.

Krishnan A, Guiderdoni E, An G, Hsing YI, Han CD, 

Lee MC, Yu SM, Upadhyaya N, Ramachandran S, 

Zhang Q, Sundaresan V, Hirochika H, Leung H, 

Pereira A

Plant Physiology 2009 149(1): 165-170. 

Scientists across the world are building an 

extensive repository of genetically modified rice 

plants in the hope of understanding the function 

of the approximately 57 000 genes that make 

up the genome of Oryza sativa. The International 

Rice Functional Genomics Consortium recently 

announced the public availability of more than 

200 000 rice mutant lines, which represent 

mutations in about half of the known functional 

genes mapped for rice to date. The availability 

of the rice mutant collection is already helping 

researchers in their quest to gain insights into the 

biology of this commercially important crop. These 

efforts are critical to understand gene function and, 

ultimately, the many biological processes that take 

place in rice and other grasses, including maize 

and wheat, which collectively produce much of the 

world’s staple food. The resource is described in 

an update published in Plant Physiology. 
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Dr. Chris Barrett.  Image: Susan Bland (VBI)

Café Scientifique made its debut in Blacksburg 

on February 24 at the downtown restaurant Awful 

Arthur’s. Professor and Director of the Virginia 

Bioinformatics Institute’s (VBI) Network Dynamics 

and Simulation Science Laboratory (NDSSL) Chris 

Barrett provided the inaugural talk for the event, 

discussing simulation science and its role in public 

health.

Barrett talked to the approximately 40 people in 

attendance about how informatics can help public 

health officials manage the spread of contagious 

diseases, providing a general overview of NDSSL’s 

efforts to provide valuable information to support 

public health policy decision-making. He explained 

how the group uses high performance computing 

to build highly detailed social networks that can 

be used to look at the ways contagious diseases 

spread across them.

The group creates a synthetic population based on 

census data about people, including age, income, 

and occupation, which helps them develop a social 

network structure. Using information from travel 

and marketing surveys, the group also determines 

activity locations for the synthetic individuals and 

is then able to move the people within a simulated 

environment.

“This is an example of activity-based geography,” 

explained Barrett. “We generate activities for 

every individual and then put them into the 

transportation system. We generate consistent 

mobility of individuals because we want to measure 

contact structures, which gives us a ‘time slice’ of a 

typical family day.”

According to Barrett, his group can introduce a 

contagious disease into the model, allowing them 

to ask important questions and make detailed 

assessments. Seeing a disease move through 

the synthetic population lets NDSSL researchers 

determine where people are located as the disease 

spreads and why specific places, such as schools 

and central business districts, deserve special 

attention. The group can also determine what 

effects different intervention strategies, including 

school and workplace closures, will have on the 

spread of an infectious disease. This information 

helps public health officials assess where and how 

resources should be allocated.

Barrett’s talk was followed by a lively discussion 

session with the audience that involved topics such 

as the inclusion of adaption behavior of individuals 

in the models, how critical intervention variables 

are identified, and the importance of situational 

awareness when modeling a complicated 

environment. 

When asked about the creation of economic 

models using a similar approach, Barrett explained 

that this was a very important direction for this 

type of work, especially given the country’s 

current economic climate. He added that other 

researchers in a variety of disciplines were doing 

similar work, and described some of the different 

complex networks his group is currently modeling, 

including electrical power regulation systems and 

wireless spectrum markets.

Duncan Dallas first conceived the idea of a café 

for science in 1998. The first café took place in 

Leeds, UK, and cafés have been spreading across 

both Europe and the US ever since. The movement 

began with a note in a bar that read: “Where, for 

the price of a cup of coffee or a glass of wine, 

anyone can come to discuss the scientific ideas 

and developments which are changing our lives.” 

Darleen Baker, VBI project coordinator at VBI and 

organizer of Café Scientifique in Blacksburg said, 

“We are excited to be a part of this movement, and 

look forward to bringing some of the fascinating 

research going on right here in our area to the 

public for both lively and informative discussion.”  

Barrett delivers inaugural talk for Blacksburg Café 
Scientifique


