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Integration and Pathways Link Data to
Discovery at Jackson Labs/TIGR Meeting

DATA integration and pathway analysis were the hot topics at the Jackson
Laboratory /TIGR Computational Genomics conference, held in Cambridge,
Mass., Oct. 8-11.

Data integration is “sort of the apple pie” of bioinformatics — everybody
agrees that it’s a good thing, said Mark Gerstein, principal investigator of the
bioinformatics group at Yale University. But for many researchers, “integra-
tion” just means that they consulted several different data sources before
arriving at a hypothesis, Gerstein said. “Bioinformatics can add a lot of value
by putting together a lot of different types of data in non-trivial ways,” he
said, but the challenge is unifying those data types in a “mathematical formal-
ism” rather than merely as a nebulous collection of information.

Eric Lander, director of the Whitehead Institute/MIT Center for Genome
Research, provided an illustration of the new biological discoveries that can
emerge from the integration of various data types. In a recent project that
studied type 2 diabetes, initial microarray experiments using muscle biopsy
samples of 17 diabetics and 18 normal subjects were disappointing. “We got
bupkis,” Lander said — no genes were significantly differentially expressed
between the two groups. Opting to look at “gene sets” instead of single
genes, the Whitehead team combined information from manually curated

pathways and clusters in the public domain, as continued on page 6
°

Amersham CEO Says Informatics, Alongside
Imaging, Will Bring His Firm into the GE Fold

THE OBVIOUS common ground in
General Electric’s recent $9.5 billion
all-stock bid to acquire Amersham
PLC is imaging systems, but it may
be informatics that brings the two
companies’ capabilities together.

GE Medical Systems is a market
leader in diagnostic imaging systems
such as magnetic resonance, comput-
er tomography, and positron emission
tomography; and more than half of
Amersham’s $2.7 billion in annual
revenues are from imaging contrast
agents sold through its Health divi-

sion. Officials of the two firms said
that the mission of the combined
entity is to drive molecular imaging
technology into personalized medi-
cine, but according to Amersham'’s
CEO, that vision will require new
informatics technology to link
genomic- and proteomics-scale data
from Amersham’s Biosciences unit
with GE’s cell- and tissue-level imag-
ing capabilities.

“The thing I'm really excited
about is combining informatics capa-
bilities,” said continued on page 7



Invitrogen has appointed Benjamin
Bulkley to the position of senior

vice president of commercial opera-
tions. Bulkley most recently served
as vice president of global services
for General Electric’s Medical
Systems Information Technologies
division. Invitrogen has also pro-
moted John Thompson from vice
president of corporate development
to senior vice president of corporate
development.

Inpharmatica has appointed Edwin
Moses as non-executive chairman.

Moses has been a non-executive
director of the company since July
2001. Sir Harry Solomon, the com-
pany’s former chairman, will
remain a board director. Moses was
previously CEO of Oxford Asym-
metry International. Malcolm Weir,
Inpharmatica CEO, said the com-
pany’s recent transition to a drug
discovery business model “has
brought with it the need for a chair-
man experienced in the healthcare
sector to help management guide
the company through the next stage
in its evolution.”

Incyte has made its first Disease
Spotlight data set, which focuses on
breast cancer, freely available through
its website (www.incyte.com). The
Disease Spotlight is a monthly sam-
pling of the company’s Disease View
Reports, a component of its Proteome
BioKnowledge Library resource.
October’s breast cancer spotlight
includes 25 protein reports.

MDS Pharma Services has released
version 2.0 of its MDS Pharma
Express pharmacology data delivery
system, which provides clients with
access to preclinical pharmacology
data in real time.

Accelrys said it plans to release its
Insight IT and Catalyst 3D modeling
and simulation software suites for the
Linux operating system. The com-
pany will collaborate with IBM to
complete the porting and certify the
products on IBM IntelliStation work-
stations running Red Hat Linux. The
products are expected to be commer-
cially available by December 2003.

Chipmaker ClearSpeed Technology
has launched the ClearSpeed CS301,
a multi-threaded array processor
that provides more than twice the
processing speed of competitive

products, according to the company.
ClearSpeed said the chip is well-
suited for complex mathematically
based applications such as computa-
tional biology and drug discovery.

Simulations Plus has released
version 4.0 of its GastroPlus soft-
ware, which simulates the oral
absorption of drugs in humans and
in laboratory animals. The company
said the new version offers more
physiologically correct modeling
than previous versions.

The National Center for Biotechnol-
ogy Information has released dbSNP
build 117 at ftp://ftp.ncbi.nih.gov/snp/.

Hybrigenics has released its Heli-
cobacter pylori protein-interaction
data set in PSI MI format at
http://pim.hybrigenics.com.

CORRECTION: In the 10-13-03 issue of Biolnform, the article, “LLNL
Bioinformatics Team Is on the Front Lines of US Biodefense Planning,” incorrectly
stated that the research described was carried out at Lawrence Berkeley
National Laboratory rather than Lawrence Livermore National Laboratory.

bio1NFORM

The Global Weekly of Bioinformatics

www.bioinform.com
ISSN 1094-205x

Bernadette Toner, Editor
btoner@genomeweb.com

Elena Coronado, Production Designer
ecoronado@genomeweb.com

Dennis P. Waters, PhD
Chairman and Publisher

Marian Moser Jones
Editorial Director

SUBSCRIPTION INFORMATION

Biolnform is published
weekly (50 times annually) by
GenomeWeb LLC

Subscription rate: $895.
To subscribe contact Allan Nixon
+1.212.651.5623
anixon@genomeweb.com

Or subscribe at our website at
http://www.bioinform.com

REPRINT ORDERS
+1.212.651.5630
reprints@genomeweb.com

ADVERTISING PLACEMENT
+1.212.269.4747
sales@genomeweb.com

GENOMEWEB, LLC
PO Box 998, Peck Slip Station
New York, NY 10272-0998 USA
Phone: +1.212.269.4747
Fax: +1.212.269.3686

2 bio1NFORM

October 20, 2003

© 2003 GenomeWeb, LLC. All rights reserved.

www.bioinform.com



Outgrowing its Computer Science Roots, UCSC
Bioinformatics Group Moves to New Dept.

THE UNIVERSITY of California Santa
Cruz bioinformatics program is
readying for a move to a new facility
and a new department — and just in
time: The group responsible for the
UCSC genome browser has been
tapped to coordinate all the
sequence-related data for NHGRI's
ENCODE (Encyclopedia of DNA
Elements) project, which just award-
ed its first round of grants on Oct. 9
(see brief, p. 8).

The bioinformatics group,
currently housed in the computer
science department of UCSC’s
Baskin School of Engineering, has
grown from two or three people in
the pre-human-genome days to over
30 today, said David Haussler, who
leads the program. Haussler said
that the genome browser currently
gets 140,000 page requests per day,
and is supported around the clock.
“It’s an enormous enterprise now,”
he said. “We’re growing too much,
too fast, and it would be dispropor-
tionate to the rest of the computer
science department” to stay, he said.

In January, Haussler and five
other UCSC faculty members will
move to UCSC’s newly created
department of biomolecular engi-
neering, an interdisciplinary pro-
gram that will combine computa-
tional science, engineering,
nanotechnology, biology, and chem-
istry in a “true teaching depart-
ment,” according to acting chair
David Deamer. While there are a
number of interdepartmental pro-
grams popping up at several US
universities to address the chal-
lenges of integrated biology, Deamer
said that UCSC is “among the first”
to host a dedicated academic
department in the field.

Jack Baskin, a retired engineer
and philanthropist who helped
launch the Baskin School of Engi-
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neering with a $5 million gift in
1997, has provided an additional $1
million to fund a new 90,000-square-
foot engineering building and create
an endowed chair in the department
of biomolecular engineering. Deam-
er said the university is currently
seeking candidates to fill the posi-
tion of chair. The department will
also double in size to around 14
faculty positions, he said.

Faculty in the new department
will be developing a number of new
technologies for sequencing, gene
expression analysis, biodetection,
and environmental monitoring, and
new bioinformatics methods will be
a core component of that work. “It
means a lot to us to be able to have
a home that provides the resources
to grow in terms of space and labo-
ratories,” Haussler said, but “the
most exciting possibility is expand-
ing some of our bioinformatics into
more joint work with high-through-
put laboratory methodologies.”

The UCSC bioinformatics team

has already modified the genome
browser to handle new types of
functional data from the ENCODE
project. “You should soon see a
section for ENCODE tracks all ready
and waiting for data,” he said.
“We're open for business.”

Haussler said that the depth of
data from the project, which is
functionally characterizing 1 percent
of the human genome, should offer
new opportunities for comparative
genomics. “Each of these teams is
going to work hard to produce their
own data ... but if it’s anything like
what we’ve seen before, we'll really
learn a lot by putting them all
together,” he said. “By juxtaposing
them, cross-referencing them, and
then starting to do some bioinform-
atics analysis that uses, say, all 12
ENCODE tracks, it leverages each
project enormously.”

With a new home, a growing
research team, and new data in the
pipeline, Haussler is understand-
ably enthusiastic about the future of
bioinformatics at UCSC. “I'm like a
kid in a candy store,” he said.

— BT
o
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Panasas Targets the Bioinformatics Linux Cluster
Market with Networked Storage Solution

PANASAS, a network storage solu-
tion provider based in Fremont,
Calif., is launching its first product
this week, but already has some
key customer wins in the
bioinformatics community: The
company claims Terry Gaaster-
land’s lab at Rockefeller University
and Gene Myers’s group at the
University of California, Berkeley
among the early adopters of its
technology. In addition, Panasus
just signed an agreement with Los
Alamos National Laboratory for up
to 620 terabytes of storage and also
has a system installed at Sandia
National Laboratory.

How did the small startup
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capture the attention of the scientific
computing elite? According to
Panasus CEO Rod Schrock, the
company offers a “complementary
storage system” to the Linux cluster
architecture that is quickly gaining
ground in scientific and technical
computing. Most storage solutions
for cluster environments — even
network attached storage — create a
bottleneck between the compute
nodes and the storage where data is
“staged” and “destaged,” said Paul
Gottsegen, vice president of market-
ing at Panasus.

Panasus uses an approach it
calls object-based storage clustering
that manages data in large virtual

bio1NFORM 3



objects, and not as small blocks of
bytes. Each object has metadata
assigned to it that allows it to be
dynamically distributed across
blade-like “object storage devices”
that sit in a 4U-high system shelf.
The Linux application clients then
use the company’s DirectFlow file
system to directly interact with the

data without going through a cen-
tralized filer, Gottsegen said.

The system provides up to 30
times the data throughput (at over 60
Gb/sec) and seven times the random
I/0 (at over 300,000 SFS ops/sec)
compared to systems such as EMC’s
Celerra NS 600 and Network appli-
ance’s FAS 960, according to Panasas.

The company said that its use of
commodity hardware also keeps the
cost of its system lower than that of
its competitors.

The company’s product, which
it calls the ActiveScale Storage
Cluster, will be commercially avail-
able starting Oct. 20.

— BT
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MIT Marries Expression Data and Binding Data to Build a Better Network

THE EXPERIMENTAL method called chIP-on-chip, which
combines chromatin immunoprecipitation with micro-
array analysis to identify DNA-binding sites, is gaining
popularity as a high-throughput way to explore regula-
tory interactions across the genome. Now, the same MIT
research team that pioneered the chIP-on-chip technique
has released a software package to help make the most
of the data it produces.

The software is based on an algorithm called GRAM
(Genetic Regulatory Modules), which combines chIP-on-
chip data with expression data to build regulatory net-
works that are more accurate than those built with either
data source alone, according to David Gifford, a profes-
sor of computer science and engineering at MIT.

Several computational approaches are available to
reconstruct regulatory networks using expression data, but
most of them assume that co-expressed genes are also co-
regulated — which isn’t necessarily the case — or use
indirect evidence of genetic regulation that doesn’t provide
a clear picture of the relationship between regulators and
the genes they regulate, Gifford said. On the other hand,
chIP-on-chip data alone identifies the presence of regula-
tors at promoter regions, but doesn’t provide any informa-
tion on the type of interaction — that is, whether the
regulators activate or inhibit genes in the network.

GRAM tackles this problem by starting with the
chIP-on-chip location data, which uses microarrays to
identify fragments of the genome that are bound by a
particular protein. “You have a collection of cells at a
particular time or with a particular genetic background
or after a particular perturbation, and you take a picture
of them by adding a cross-linker,” Gifford explained.
“That snapshot captures in vivo what is actually, at that
particular time, bound at the genome.” After the genome
is broken into fragments and analyzed on a microarray,
“Whatever spots light up are the parts of the genome
that were bound by that protein.”

GRAM searches for sets of genes in the location data
that share a common set of transcriptional regulators,
and then uses expression data to identify a subset of

4 bio1NFORM October 20, 2003

© 2003 GenomeWeb, LLC. All rights reserved.

those genes that are co-expressed. The two-step
approach “allows us to not only determine what genes
are co-expressed, but also what other factors may be
binding to the regulatory regions that may explain that
co-expression,” Gifford said.

The algorithm relies on “gene modules” — sets of
co-expressed genes that bind to the same transcription
factors — to determine the function of regulators. When
higher expression levels of a transcription factor are
correlated with higher levels of a particular gene mod-
ule, it’s likely that the transcription factor positively
regulates the expression of genes in the module.
“Expression data is indirect because it’s the consequence
of a mechanism, whereas this binding data is actually
the mechanism itself,” Gifford said.

Gifford and his colleagues describe GRAM in a
paper published online in Nature Biotechnology on Oct.
12. They validated the algorithm by reconstructing a
regulatory network in yeast using binding data for 106
transcription factors and more than 500 expression
experiments. After comparing the results against litera-
ture searches, independent chromatin-IP experiments,
and other methods, the team was satisfied that “the
GRAM algorithm would be useful in analyzing new data
sources.” They then created a new genome-wide location
analysis data set for 14 transcriptional regulators in yeast
cells treated with rapamycin, which inhibits Tor kinase
signaling, and used GRAM to reconstruct the novel
regulatory network.

Ajava implementation of GRAM is available from
the MIT website (http://psrq.lcs.mit.edu/GRAM/Index.html),
and Gifford said the team is also making its rapamycin
chIP-on-chip data freely available “so somebody can
take our binding data and put it together with their
favorite expression data.”

In addition, Gifford said, because chIP-on-chip is
growing in popularity, “we would expect that many
laboratories would have their own binding data that they
could combine with expression data using this technique.”

— BT
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In Print: Bioinformatics Tool-Related Papers of Note, Sept. 2003

Cagney G, et al. In silico proteome analysis to facili-
tate proteomics experiments using mass spectrome-
try. [Proteome Science 2003 1:5]: Describes an applica-
tion, proteogest, that generates descriptive and statistical
analyses of the biophysical properties of multiple protein
sequences and carries out in silico proteolytic digestion
of the submitted proteomes, and the distribution of
biophysical properties of the resulting peptides.

Cannon S, et al. DiagHunter and GenoPix2D: pro-
grams for genomic comparisons, large-scale homol-
ogy discovery and visualization. [Genome Biology
2003 4:R68]: Introduces DiagHunter, which identifies
homologous regions within or between genomes, and
GenoPix2D, which displays synteny blocks and other
genomic features.

Del Val C, et al. cDNA2Genome: a tool for mapping
and annotating cDNAs. [BMC Bioinformatics. 2003
4:39]: Describes an application that uses annotation
data, EST and mRNA databases, and gene prediction
approaches to assess cDNA exon-intron structure. Avail-
ability: http://genius.embnet.dkfz-
heidelberg.de/menu/biounit/open-husarl.

Ding Y, et al. A simplified approach for analysis of
SELDI-TOF mass spectrometry data. [Applied
Genomics and Proteomics 2003: 2(2)71-77]: Demon-
strates a simplified approach to evaluating surface-
enhanced laser desorption ionization time of flight mass
spectrometry data using three statistical tools and a non-
iterative supervised algorithm for classification.

Dwyer M, et al. Computational design of a Zn2+
receptor that controls bacterial gene expression.
[Proc. Natl. Acad. Sci. USA 100(20), 11255-11260]:
Describes a synthetic bacterial signal transduction path-
way in which gene expression is controlled by extracellu-
lar Zn2+.

Kelley B, et al. Conserved pathways within bacteria
and yeast as revealed by global protein network
alignment. [Proc. Natl. Acad. Sci.100(20), 11394-
11399]: Describes an algorithm called PathBlast that can
align two protein-protein interaction networks and use
interaction topology and protein sequence similarity to
identify conserved interaction pathways and complexes.
Availability: http://www.pathblast.org/.

Kent J, et al. Evolution’s cauldron: Duplication, dele-

tion, and rearrangement in the mouse and human
genomes. [Proc. Natl. Acad. Sci. USA 100(20), 11484-
11489]: A comparison of the mouse and human
genomes that studies genomic duplications, deletions,
and rearrangements. New alignment techniques that can
handle large gaps and discriminate between orthologous
and paralogous alignments were developed in order to
conduct the analysis.

Lemon W, et al. A high performance test of differen-
tial gene expression for oligonucleotide arrays.
[Genome Biology 2003 4:R67]: Describes Logit-t, a logit-
transformation for normalization followed by statistical
testing at the probe level for microarray data that shows
improved positive-predictive values and sensitivity over
Affymetrix Microarray Suite 5, dChip, and Robust Multi-
array Analysis.

Lundgren DH, et al. PROTEOME-3D: An interactive
bioinformatics tool for large-scale data exploration
and knowledge discovery. [Mol Cell Proteomics. 2003
Sep 7 (epub ahead of print)]: Describes a software plat-
form that provides a queryable database of identified
proteins from published literature; graphical tools for
displaying proteome landscapes and trends from multiple
large-scale experiments; and interactive data analysis.

Tjandra D, et al. An XML message broker framework
for exchange and integration of microarray data.
[Bioinformatics 2003 19(14), 1844-1845]: Presents an
information framework based on the Microarray Gene
Expression Markup Language (MAGE-ML) specification to
identify genomic and imaging markers for diagnosis of
breast cancer. Availability: http://sourceforge.net/projects/
microsoap/.

Wang J, et al. Soap-HT-BLAST: high throughput BLAST
based on Web services. [Bioinformatics 2003 19(14),
1863-1864]: A system based on Web services that allows
users to perform multiple Blast queries at one run in a
distributed, parallel environment through the Internet.
Availability: http://mammoth.bii.a-star.edu.sg/webservices/
htblast/index.html.

Wang L, et al. Haplotype inference by maximum
parsimony. [Bioinformatics 2003 19(14), 1773-1780]:
Describes an algorithm for haplotype inference that finds
a set of the minimum number of haplotypes that explains
the genotype samples. Availability: upon request
(wang@cs.cityu.edu.hk).

www.bioinform.com
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Integration ...

continued from page 1

well as from textbooks, the scientif-
ic literature, LocusLink, and
Affymetrix NetAffx annotations to
create gene sets for several key
pathways. When they reclustered
the data from the microarray
experiment by gene set instead of
by single genes, one group stood
out, Lander said: those genes
associated with oxidative phospho-
rylation.

The experience, he said, taught
the team that it’s often more impor-
tant to look for modest changes
across many genes, “rather than a
large fold change in one gene.” The
Whitehead researchers are also
using data from cell-based models
and human genetic studies as part
of this research. The knowledge
gained by integrating new data
types into the process, Lander said,
highlights the fact that up until
now, “We haven’t been very sensi-
tive listeners to what our data are
telling us.”

INTEGRATING RESOURCES

Data providers also took the
stage to discuss their approaches to
integration. Simon Twigger of the
Medical College of Wisconsin
described how the Rat Genome
Database project is working to
integrate phenotype data with
genomic data. One resource, Phys-
Gen (http://pga.mcw.edu/) stores
around 9,000 physiological data
points for 19 “consomic” rat strains
— in which single chromosomes
are swapped between two rat
strains in order to study the effect
of the chromosome on a standard-
ized background. Genotypic infor-
mation is available for each of the
strains as well, Twigger said, and
the team is currently combining

6 bio1NFORM
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data from rat microarray experi-
ments with information on strains
and phenotype.

Tatiana Tatusova from the
National Center for Biomedical
Information explained how NCBI is
relying on the recently upgraded
Entrez interface (http://www.ncbi.
nlm.nih.gov/Entrez/) to integrate its
various data resources by provid-
ing “a single engine query to search
across all the databases.” Tatusova
said that a new database, called
Entrez Gene, would be available in
the next few months to replace the
information that is currently in
LocusLink. Currently, Tatusova
said, LocusLink doesn’t use the
Entrez interface, so the new
resource will help unify that data

"We haven’t been very
sensitive listeners
to what our data

are telling us.”

with NCBI’s other databases. In
addition, she said, LocusLink is
currently “biased toward eukary-
otes,” while Entrez Gene will offer
more coverage across species.

PATHWAYS VIA INTEGRATION

Francesca Ciccarelli, from Peer
Bork’s group at the European
Molecular Biology Laboratory,
described a method that relies on
integrated data sets to infer func-
tional links between metabolic
pathways. STRING (Search Tool for
the Retrieval of Interacting
Genes/Proteins, http://www.bork.
embl-heidelberg.de/STRING/) is a
precomputed database that uses
gene neighborhood information in

© 2003 GenomeWeb, LLC. All rights reserved.

combination with phylogenetic
profiling and gene fusion informa-
tion to predict functional associa-
tions among genes and proteins.
Associations are provided along
with a likelihood score so that users
can set more or less stringent
parameters. The database currently
contains 356,775 genes in 110
prokaryotic genomes. In a recent
study, Ciccarelli said, STRING
identified 38 novel associations that
were not in the KEGG database or
the scientific literature.

Another pathway analysis tool,
from Ming Yi at the University of
Texas Southwestern Medical Cen-
ter, combines cluster-based gene
expression analysis with defined
biological pathways. The system,
called WholePathwayScope
(http://wps.swmed.edu/), stores
known pathways in files that users
can search for specific experimental
conditions. After clustering the list
of genes from an experiment, the
user can map them onto the path-
way, Yi said.

IBM’s Life Sciences group is
also moving into pathway data
analysis. Barbara Eckman, senior
consulting IT architect for IBM Life
Sciences, provided a glimpse of a
prototype system the company is
developing for systems biology
data management, which uses
connection graphs to represent
biological pathways. The system is
built on IBM’s DB2 relational data-
base, which is “not sufficient alone”
for managing systems biology data,
Eckman said, but has proved useful
for storing large data sets to repre-
sent connection graphs so that you
can “retrieve subgraphs and do
operations outside the database.”
The system is currently being
tested at a “large West Coast”
research institute to predict net-
works in microbial genomes, Eck-
man said.

— BT
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Amersham CEO ...

continued from page 1

Sir William Castell, Amersham’s
CEO, during a conference call to
discuss the acquisition on Oct. 10.
“I really want the referring physi-
cian to have all the data about
function, anatomy, blood chemistry,
cholesterol levels, genetic predispo-
sition, and genetic variation, and I
want it in front of him when he’s
looking at his patient.” With the
combined strengths of Amersham
and GE, he said, “We can start to
grasp that vision.”

The acquisition must still be
approved by shareholders and
regulators, a process that should be
wrapped up in the first half of 2004,
according to GE CEO Jeffrey
Immelt. When complete, it will
create a new business within GE
called GE Healthcare Technologies
that combines Amersham’s Health
and Bioscience divisions with GE
Medical Systems and is expected to
bring in $13 billion in annual rev-
enue. Castell will serve as CEO of
the new business.

Dispelling early rumors that GE
was interested only in Amersham’s
Health business and not its Bio-
sciences division, which is outside
the scope of GE’s current business
and not as profitable, Immelt stressed
GE’s interest in all of Amersham’s
components. “We like the Amersham
set of businesses,” he said in the
conference call. “We very much like
the Biosciences business. It’s our
expectation to keep all the businesses
associated here and add to them.”

As an example of GE’s commit-
ment to “finding things that are part
of our continuum and building
them over time,” Immelt noted that
GE’s healthcare IT business, non-
existent in 1997, now posts annual
sales of $2 billion. Immelt said that
there are no plans to cut back on

www.bioinform.com
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R&D spending for any of Amer-
sham’s business units, giving GE
Healthcare Technologies an annual
R&D budget of around $1.2 billion.
According to Castell, it’s likely
that GE will extend its current health-
care IT capabilities to embrace Amer-
sham’s technology platforms. “Amer-
sham has been slow in developing its
software in support of its biopharma-
ceutical diagnostics,” he said. The
company is currently conducting a
trial of 3,000 diabetics in Japan to
study the development of heart
disease in the diabetic population.
“We're capturing that data, and we're
going to build it into an algorithm so
that in five years’ time, you'll be able
to look at your patient’s heart, get the
best image match against the other

"The thing I'm really
excited about is combining

informatics capabilities.”

3,000 hearts in that database, and
you’ll know what happens with the
progression of the disease,” he said.
With GE’s help, he added, “We're
going to do more of that and are
going to have the resources to do
that. Now we have the IT people in
GE who ... this is their bread and
butter.”

GE already has a jump on
bringing genomic and proteomic
data into the medical imaging
process. The company supports a
team of around 12 bioinformaticists
as part of its molecular imaging
research group at its Niskayuna,
NY, Global Research Center [Bioln-
form 07-04-03]. The team has spent
the past two and a half years devel-
oping a number of software tools to
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support diagnostic molecular imag-
ing in the areas of cancer, cardiovas-
cular disease, and Alzheimer’s
disease. Using bioinformatics tech-
niques very similar to those used for
drug discovery, the group’s work
supports the discovery of new
compounds that can be injected into
the body, bind to a molecular target,
and then be detected by a PET or
MRI scan in order to serve as a pre-
symptomatic indicator of a disease.

According to Joe Hogan, CEO
of GE Medical Systems, discovery
technologies like bioinformatics,
genomics, and proteomics will be an
important part of the company’s
future in molecular diagnostics and
personalized medicine. “If you look
long-term at the drug discovery
process, where Amersham is so
strong now, the future imaging
agents that we’re all going to be
dealing with are going to spring
from that type of work,” he said
during the conference call. “We've
seen that in our own Global
Research Center, we've seen it
through Amersham’s work, and
that’s where these technologies
merge together, in these new con-
trast agents and imaging agents that
realize themselves in personalized
medicine.”

GE’s internal informatics devel-
opment does not overlap with
Amersham’s core informatics busi-
ness, which is based on its Scierra
LIMS offering and partnerships
with third-party providers. At press
time, it was not yet clear how the
pending acquisition would impact
this business. Biolnform contacted
several of Amersham’s bioinform-
atics software partners, who
declined to comment for this article.
As one noted, if Amersham does
indeed remain intact as the GE
executives promise, “it won’t have
any effect, either positive or nega-
tive, on our business.”

— BT
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NHGRI AWARDS $13M IN ENCODE FUNDING

The National Human Genome Research Institute
awarded around $13 million in grants for its ENCODE
(Encyclopedia of DNA Elements) initiative on Oct. 9.

The grants are the first awards in a three-year, $36
million pilot project to test high-throughput experimental
and computational methods for identifying and analyzing
all of the functional elements contained in a set of DNA
regions that covers about 1 percent of the human genome.

If the pilot effort is successful, NHGRI said it plans to
expand the project to cover the entire genome.

NHGRI's Eric Green will lead the comparative
sequencing efforts for this project; David Haussler at the
University of California, Santa Cruz, will coordinate the
database for sequence-related data (see story, p. 3); and
NHGRI's Andy Baxevanis will coordinate the database for
other data types.

Alist of grant recipients follows:

Richard Myers, Stanford University: The Stanford
ENCODE Project. First-year funds, $2.7 million; total
funds, $8 million.

George Stamatoyannopoulos, University of Washing-
ton, Seattle: Identification of Functional DNA Elements by
HSqPCR. First-year funds, $2.3 million; total funds, $6.9
million.

Michael Snyder, Yale University: Transcription and
Regulatory Elements in ENCODE Regions. First-year
funds, $1.7 million; total funds, $4.9 million.

Bing Ren, Ludwig Institute for Cancer Research,
University of California, San Francisco: Mapping Tran-
scriptional Regulatory Elements in Human DNA. First-
year funds, $1.4 million; total funds, $3.1 million.

Thomas Gingeras, Affymetrix: Mapping Sites of Tran-
scription and Regulation. First-year funds, $990,000; total
funds, $2 million.

Roderic Guigo, Municipal Institute of Medical
Research, Barcelona, Spain: Encyclopedia of Genes and
Gene Variants. First-year funds, $570,000; total funds, $1.5
million.

Anindya Dutta, University of Virginia, Charlottesville:
Mapping Replication Elements on Human Chromosomes.
First-year funds, $380,000; total funds, $1.1 million.

Ian Dunham, the Wellcome Trust Sanger Center:
Detecting Human Functional Sequences with Microarrays.
First-year funds, $490,000; total funds, $730,000.

Zhipeng Weng, Boston University: Alternative Pro-
moter Usage in Tissue-Specific Gene Expression. First-year
funds, $530,000; total funds, $1.5 million.

Xiang-Dong Fu, University of California, San Diego: A
Novel ChIP-Chip Technology for ENCODE. First-year
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funds, $460,000; total funds, $1.4 million.

Robert Kingston, Massachusetts General Hospital:
Long-Range, High-Resolution Mapping of Chromatin.
First-year funds, $430,000; total funds, $1.3 million.

Roland Green, Nimblegen Systems: Discovery of
Binding Sites for Transcription Factors. First-year funds,
$400,000; total funds $1.3 million.

Mark McCormick, Nimblegen Systems: DNA Array-
based Exon Detection and Linkage Mapping. First-year
funds, $400,000; total funds, $1.2 million.

Job Dekker, University of Massachusetts Medical
School, Worcester: Structural Annotation of the Human
Genome. First-year funds, $370,000; total funds, $1.2
million.

DATABASE PROTECTION BILL INTRODUCED

On Oct. 8, Rep. Howard Coble (R-NC) introduced
database protection legislation, HR 3261, the “Database
and Collections of Information Misappropriation Act,”
which prohibits users from redistributing a “quantita-
tively substantial” part of a database.

A draft version of the bill, circulated prior to its
introduction in the House of Representatives, drew
criticism from members of the scientific community who
charged that it would limit access to scientific data
[Biolnform 10-13-03].

The bill was co-sponsored by Rep. James Green-
wood (R-PA), Rep. David Hobson (R-OH), Rep. James
Sensenbrenner (R-WI), Rep. Lamar Smith (R-TX), and
Rep. Billy Tauzin (R-LA). The bill has been referred to
the House Judiciary Committee Subcommittee on
Courts, the Internet and Intellectual Property.

The full text of the bill is available at iittp://frwebgate.
access.gpo.gov/cgi-bin/getdoc.cgi?dbname=108_cong_bills&
docid=f:h3261ih.txt.pdf.

SGI POWERS BEUJING BIOINFORMATICS CENTER

SGI and Beijing Normal University have launched
the BNU and SGI Bioinformatics Center, which will host
training programs to broaden the pool of bioinformati-
cists in China.

SGI said it will provide the center with an Altix 3000
supercluster with 16 Intel Itanium 2 processors running
Linux, a 1-terabyte-capacity SGI InfiniteStorage TP9100
disk array, and two Silicon Graphics Octane2 visual work-
stations with dual processors and SGI Vpro graphics.

The Bioinformatics Center is part of the China Educa-
tion Ministry's National Base of Life Science and Technolo-
gy Education program, which was launched in Sept. 2002.
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