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0T he BRC retreat is a great

opportunity to network...

with other bioinformatics

students that | donit see

on a regular basis. It

was very helpful to me

to see that although |

have an unconventional

bioinformatics research

project, there is other

research going on at the

BRC that is very much

applicable to my work.0

ClarLynda Williams-DeVane,
Grad Student Intern at EPA

BRC students and faculty
attend the 2005 fall retreat,
held at NC Stateis Center
for Marine Science and
Technology in Morehead
City, NC.

Record Number of Student Research Talks at Fall Retreat

The sandy shore of North Carolinais coast was the
setting of the BRCis third annual fall retreat, held at
NC Stateis Center for Marine Science and Technology
in Morehead City and the Seahawk Motor Lodge in
Atlantic Beach on September 9 8 11.

About 60 people attended this yearis retreat, and a
record number of speakers (23 bioinformatics gradu-
ate students and 4 post-docs) described their current
research on topics such as gene mapping methods,
gene expression regulation and pro&ling, popula-
tion genetics, and molecular evolution of genes and
proteins.

The retreat offers an opportunity for students at
all levels of study to share some 0R&R9 (research and
recreation) with their colleagues, many of whom work
in labs and research centers outside the BRC.

"The BRC retreat is a great opportunity to network
and socialize with other bioinformatics students that |
don't see on a regular basis,6 said ClarLynda Williams-
DeVane, a third-year student who is doing her Ph.D.
research at EPAis National Center for Computational
Toxicology in Research Triangle Park.

Hearing about othersi research can spur new think-
ing about oneis own work. 0The comments after my
talk gave me new perspectives and ideas to extend my
research in other directions,§ Williams-DeVane said.

olt was very helpful to me to see that although | have
an unconventional bioinformatics research project,

there is other research going on at the BRC that is
very much applicable to my work."

6l had a great time at the retreat, although | was
a bit nervous about presenting my work because 16m
just beginning my research,0 said second-year stu-
dent Brian Howard, who spoke on prioritizing candi-
date disease genes with machine learning algorithms.
0Fortunately, people were very polite and supportive.
Afterwards, a few students and faculty offered their
suggestions and insight into my research questions,
and for me this was the most valuable aspect of the
retreat.0

olt was a fantastic retreat, maybe our best ever,6
said Zhao-Bang Zeng, professor of statistics and
genetics and a mentor of several graduate students
and post-docs at the BRC. 6The student presentations
were varied and excellent.o

Beach soccer, shelling, and osuné bathing (under
skies made cloudy by off-shore hurricane Ophelia)
&lled the afternoons, while the Friday night welcome
cookout (by grill chefs Josh Starmer and Errol Strain)
and the catered barbecue dinner Saturday night
marked the evening festivities.

The entire weekend was organized by the students,
led by David Aylor, Jon Keebler, Jessica Maia, Kate Mc-
Gee, Josh Starmer, and Errol Strain. Thanks also to Ju-
libeth Briseno, the BRCis graduate student secretary,
for suggesting the hotel and help with reservations.

From the Director, cont.

professor and chair of the Department of Biostatistics
at the University of Washington. It is just over 40 years
since | arrived at NC State as a graduate student, and
nearly 30 years since | joined the faculty of the Depart-
ment of Statistics. These have been rich and rewarding
years for me, but the last &ve years at the BRC have
been especially satisfying. It has been a wonderful
experience to be part of the development of this enter-

prise and to feel that what we do here is important for
our science and our university. My excitement at mov-
ing to Seattle is very much tempered by having to lose
daily contact with the very &ne group of people at the
BRC and in the genomic sciences program at NC State.

My best wishes to the BRC and to Zhao-Bang Zeng
as he takes responsibility for writing this column in

the future. i
Bruce Weir
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OMany investigators are
taking for granted that we
can reduce the number of
SNPs used in association
mapping, but they havenit
examined how that
assumption might weaken
their ability to identify
disease-related variants.0
Dr. Dahlia Nielsen,
Dept. of Statistics

Congratulations to

William Neal Reynolds
Distinguished
Professors
Zhao-Bang Zeng

Greg Gibson
Michael Purugganan

Statistical Sleuth Sharpens Gene Mapping Tools

Scientists who are trying to pinpoint genetic dif-
ferences that are associated with human disease face
a staggering task. While human DNA from any two
unrelated individuals differs by only 0.1 percent, that
small percentage translates into 3 million pairs of
nucleotides, the molecules that form the DNA chain.
To genotype all of these differences (referred to as
single nucleotide polymorphisms or SNPs) in thou-
sands of people to identify disease-related variants is
a daunting and expensive prospect.

Dr. Dahlia Nielsen, research assistant professor of
statistics at the BRC, has taken a close look at hu-
man DNA sequences with an eye to improving current
methods for identifying or dmappingé genetic variants
associated with disease.

Geneticists hope to streamline association mapping
studies by &nding segments or oblocksd of DNA that
contain a number SNP variants that frequently occur
together and then selecting one or a few of the SNPs
to represent the entire block. This would greatly reduce
the number of SNPs in a DNA sample that required ge-
notyping to identify variants associated with disease.

0Many investigators are taking for granted that we
can reduce the number of SNPs used in association
mapping, but they havenit examined how that as-
sumption might weaken their ability to identify dis-
ease-related variants,¢ said Nielsen. Nielsen hopes to
increase the statistical validity and accuracy of these
association mapping strategies.

0The assumption is that if two SNPs are correlated
with one another, each SNP will be correlated with
the disease at an equivalent level. But my analysis
has shown that the associations between each SNP
and the trait under study and the associations among
the different SNPs are both important. In some cases,
reducing the number of SNPs evaluated could result
in valuable information being lost.4

Nielsen was invited to describe the results of her
analyses at the American Society of Human Genetics
in October.

Nielsen is also applying her statistical sleuthing
talents to help Dr. Natasha Olby of the College of
Veterinary Medicine search for genetic markers as-
sociated with a late-onset neurological disorder in
dogs called cerebellar ataxia. Simulation studies
performed by Nielsen condrmed that the number
of DNA samples that Olby has available from a large
family of dogs was suitable for valid statistical gene
mapping studies.

Their research is currently funded by a grant from
the American Kennel Club, but Olby and Nielsen
hope to obtain funding from the National Institutes
of Health for further research because the disease
also occurs in humans. The gene responsible for
the disorder in dogs may also be responsible for the
human disease. oIf we can &nd the gene in dogs, it
brings us one step closer to understanding the hu-
man disease,6 said Nielsen.

Three BRC Af¢liates Earn Distinguished Professorships

The BRC is proud to congratulate our colleagues
Zhao-Bang Zeng, Greg Gibson, and Michael Purugga-
nan on their appointments as William Neal Reynolds
Distinguished Professors, the highest honor open to
faculty members in the College of Agriculture and
Life Sciences. The appointments recognize their out-
standing research programs in quantitative genet-
ics and evolutionary biology and their international
standing as leading scientists in their &elds.

Zeng is a theoretical and statistical geneticist whose
groundbreaking work in statistical methods for ana-
lyzing the genetic architecture of complex traits has
had important applications in plant and animal breed-
ing programs, human health research, and the study
of evolution. Zeng joined the statistics faculty at NC
State in 1990 and has held a joint appointment in the
Department of Genetics since 2001.

Gibson, professor of genetics and assistant direc-
tor of life sciences at the NC Agricultural Research
Service, has made important advances in inves-

tigating the quantitative genetics of development
and physiology, primarily using the model organism
Drosophila melanogaster (fruit Oy). He has been par-
ticularly interested in applying genomic approaches to
address the nature of intra-species variation, focusing
on the mapping of genotype and transcript abundance
onto phenotypic variation. Gibson joined the NC State
faculty in 1998.

Puruggan is a geneticist whose work in the mo-
lecular evolution and evolutionary ecology of wild
and domesticated plants led to a multi-million-dollar
NSF grant to study genetic variation in rice. Research
interests include the molecular processes of adaptive
selection in plants, the evolutionary genetics of plant
domestication, and the dynamic interactions among
genetics, evolution, and human culture. Purugganan
joined the NC State faculty in 1995.

Other BRC-af@liated faculty who hold William Neal
Reynolds Distinguished Professorships are William
Atchley, Trudy Mackay, and Bruce Weir.
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0Our method is much

faster than previous
methods [and has] great
potential for increasing
scientistsi understanding of
the ... biological processes
that shaped the genomes
of present-day species.é
Dr. Asger Hobolth,
BRC Post-doctoral
Research Fellow

New Statistical Method May Help Explain Gene Evolution

Dr. Asger Hobolth, a post-doctoral research associate
who joined the BRC last spring, is working with Dr. Jef-
frey Thorne to develop novel statistical methods to im-
prove scientistsi ability to model the evolution of genes.

Until recently, genetic evolutionary models have
assumed that nucleotides at each site in a DNA se-
quence change independently of neighboring sites,
an assumption that is computationally manageable
but biologically inaccurate. Thorne has been a leader
in developing evolutionary models that incorporate
interdependence among sites. But these new context-
dependent models have had limited use because they
are so time consuming to implement.

Now Hobolth and Thorne have developed and
successfully tested a novel statistical procedure,
called texact path sampling,6 for simulating context-
dependent DNA sequence evolution.

00ur method is much faster than previous methods,6
said Hobolth. ¢Efécient context-dependent evolution-
ary models have great potential for increasing scien-
tistsi understanding of the structure and function of
human genes and of the biological processes that
shaped the genomes of present-day species,f he said.

The new procedure is also time-reversible, mean-
ing that ancestral DNA sequences can be simulated
from modern genes. This is an important feature for
helping establish the times of divergence of species
or for identifying conserved ancestral sequences in
rapidly evolving species such as viruses.

Hobolth obtained his Ph.D. in theoretical statistics
from Aarhus University in Denmark in 2002 and has
done three years of post-doctoral research at the Bio-
informatics Research Center in Aarhus.

0The main reason Iim here at NC State is to learn
more about the biology of molecular evolution. Jeff
Thorne is a very strong biologist,é said Hobolth.

Prior to working in DNA sequence analysis, Hobolth
developed statistical models that characterized vari-
ability of cell shape in cancer tissue and that clarided
the signals in diffusion tensor imaging of nerve con-
nections in the brain. dThe statistical methods applied
in all these areas are surprisingly similar,6 he said.

ol would like to thank the people at the BRC for
being extremely friendly and helping me get settled
when | arrived,6 Hobolth said. You canit take that for
granted when you arrive in a new place.¢
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