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Setting: The University of Washington Health
Sciences Libraries and Information Center
BioCommons serves the bioinformatics needs of
researchers at the university and in the vibrant for-
profit and not-for-profit biomedical research sector in
the Washington area and region.

Program Components: The BioCommons comprises
services addressing internal University of
Washington, not-for-profit, for-profit, and regional
and global clientele. The BioCommons is maintained
and administered by the BioResearcher Liaison
Team. The BioCommons architecture provides a

highly flexible structure for adapting to rapidly
changing resources and needs.

Evaluation Mechanisms: BioCommons uses Web-
based pre- and post-course evaluations and periodic
user surveys to assess service effectiveness. Recent
surveys indicate substantial usage of BioCommons
services and a high level of effectiveness and user
satisfaction.

Next Steps/Future Directions: BioCommons is
developing novel collaborative Web resources to
distribute bioinformatics tools and is experimenting
with Web-based competency training in
bioinformation resource use.

INTRODUCTION

Bioinformatics is now driven by the exponential ac-
quisition and digitization of vast amounts of data at
all levels of biological organization (Figure 1A and 1B)
[1, 2], leading to the rapid development of new and
evermore sophisticated and powerful tools and data
resources. Bioinformation needs have moved beyond
the “classical bioinformatics”” of sequence alignments
and protein structures to the “new bioinformatics,”
encompassing gene expression, cell and organism
anatomy, metabolic pathway analysis, brain function,
and even ecosystems [2]. The inherently digital nature
of biological information [3-8] is also leading to the
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development of novel approaches to understanding bi-
ological systems, where in silico models are used to
reconstitute in vivo living systems through advanced
chemistry (Figure 1C) [9-11].

An early leader in recognizing the importance of
bioinformatics for medical libraries, the University of
Washington (UW) Health Sciences Libraries and Infor-
mation Center (HSLIC) began developing a bioinfor-
matics program to enhance access to molecular se-
quence databases and other biological information re-
sources in 1995 [12]. The UW HSLIC serves a diverse
user base of clinicians, researchers, and students in the
health and biological sciences across Seattle and be-
yond. The UW is one of the nation’s leading research
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Highlights

e Data from every level of biological organization are
being acquired and digitized at exponential rates,
which, along with massive advances in informatics
and synthetic chemistry, is changing the nature of
biomedical research in fundamental ways.

® The University of Washington (UW) Health Sciences
Libraries and Information Center (HSLIC)
BioCommons is a robust and flexible umbrella
organization that has evolved to provide the
biomedical research community with current
information and tools to promote speed and efficiency
in research.

® The BioCommons supports the bioinformation needs
of more than 2,500 basic biology researchers at the
UW, provides support to the regional business and
not-for-profit community, and collaborates with
regional and national organizations to provide
bioinformation support.

® The BioCommons is experimenting with advanced
Web-based publishing, bioinformatics tools, and
training to further increase the efficiency and speed
of the UW, regional, and global biomedical research
enterprise.

Implications for practice

® Advanced Web-based information systems,
bioininformatics tools, and training can enable a small
team of specialists with limited funding to meet the
growing needs of a large and diverse biomedical
research community.

® The biomedical community is highly diverse and
individualistic in its research interests and needs and
is simultaneously local, regional, and global.

® Collaboration with for-profit and not-for-profit sectors,
in addition to governmental sectors, is critical for
success.

centers and has ranked among the top five federally
funded research institutions for the past twenty-five
years. Several major genomic mapping and sequencing
programs are based at the UW, and the university
serves as an incubator for the vibrant and growing
biotechnology industry in the Seattle and Washington
area [13]. As detailed in the Bio21 plan, Washington’s
extensive efforts in biotechnology will broadly involve
many biology-based technologies including imaging,
diagnostics, and informatics and will require signifi-
cant bioinformation support. Table 1 provides uniform
resource locators (URLs) of resources and companies
listed.

To help meet the needs of the UW in bioinformatics
and bioinformation resources, as well the anticipated
needs of the state’s growing biology-based industries,
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the UW HSLIC has created a collection of responsive
services, tools, and personnel assembled under the
BioCommons umbrella organization.

THE BIOCOMMONS STRUCTURE

The BioCommons is composed of four service sectors:
(1) UW internal, (2) not-for-profit, (3) for-profit, and
(4) regional or global, maintained and administered by
the BioResearcher Liaison Team (Figure 2). The Bio-
Commons architecture provides a highly flexible struc-
ture capable of adapting to constantly changing re-
sources and needs. Currently funded entirely by
grants and non-state funds, the BioCommons primar-
ily serves the UW basic research community and sec-
ondarily supports the needs of regional and global or-
ganizations. As the BioCommons develops, its role in
the greater regional biomedical research enterprise
should grow and perhaps evolve to supporting both
basic biological and translational research.

THE BIORESEARCHER LIAISON TEAM

Central to the BioCommons is the BioResearcher Li-
aison Team, composed of individuals with a wide
range of expertise applicable to the BiloCommons mis-
sion. The team leader is a biologist with a doctoral
degree and “bench” experience in academic, govern-
mental, and industrial research organizations as well
as experience in the information technology (IT) in-
dustry and extensive contacts in both communities.
The team leader acts as a liaison for the HSLIC to the
bioresearch community both within and outside of
UW, serves in the library’s liaison pool, and was re-
cently appointed an affiliate instructor in the UW De-
partment of Biomedical and Health Informatics (BHI)
to facilitate collaborations with research faculty on
grants and publications. Additionally, the Bio-
Researcher Liaison Team consists of a programmer
and a network specialist and draws on the expertise
of the library’s other liaison teams (Table 1). Together,
the BioResearcher Liaison Team provides the core sup-
port for the four services and resource components of
the BioCommons (Figure 2).

UNIVERSITY OF WASHINGTON INTERNAL
COMPONENTS

This team provides a number of different services (Fig-
ure 3), including regular training through the quarter-
ly BioResearcher Tune-Up, the BioResearcher Toolkit
network and Web bioinformatics resources (i.e., Se-
quencher and GeneSifter), and individual bioinformat-
ics consulting. The BioResearcher Liaison Team pro-
vides a mix of standard and customized ad hoc ser-
vices adapted to meet the needs of the UW research
community in a rapidly changing environment.

Bioresearcher Tune-Up course

A standard BioCommons service is the HSLIC’s quar-
terly BioResearcher Tune-Up course with participants
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Figure 1

(A) Exponential growth of DNA sequence data, RNA expression data, and protein structural data; (B) the levels of biological organization
and information; and (C) the interplay between in vivo and in silico biology
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recruited using the roughly 2,500-subscriber based, interactive PowerPoint lesson plan, a highly ef-

UWHSLBIORESEARCHER opt-in mailing list (Figure
4). The 3 course modules (5 hours each) cover topics
ranging from the basics of National Center for Bio-
technology Information (NCBI) resources to advanced
topics such as metagenomics (Table 1).

Course module I uses Web-based pre- and posttests
and a single gene example as the basis for a Web-

fective approach for providing participants with prac-
tical knowledge in using basic NCBI resources as il-
lustrated by pre- and post-quiz data for two separate
quarterly modules (Figure 4). Participants, who on av-
erage rated their skill at using both the Basic Local
Alignment Search Tool (BLAST) and Entrez as “inter-
mediate,”” only scored 20% on the basic 5 question pre-

Table 1
Web addresses of resources and companies listed

Resources

Web address

Arkitek Studios

Bio 21: Washington State’s Initiative in 21st Century Health

BioCommons Wiki

BioResearcher Toolkit

BioResearcher Tune Up (course)

The Center for Nanotechnology at the University of Washington

European Bioinformatics Institute

Gene Expression Omnibus

Ignition

InSilicos

National Center for Biotechnology Information Advanced Workshop
for Bioinformatics Information Specialists

National Center for Biotechnology Information Introduction to Molec-
ular Biology Resources (class)

Pacific Northwest Bio/Technologies Alliance

Project LARIAT

Trimergent

University of Washington Health Sciences Library and Information
Center Liaison Teams

VizX Labs

Washington Technology Center

http://www.arkitek.com
http://www.wabio.com/econ_dev_reports/BIO21_Report.pdf
http://www.biocommons.us
http://healthlinks.washington.edu/bioresearcher/
http://healthlinks.washington.edu/hsl/classes/walkthrough.html
http://www.nano.washington.edu/index.asp
http://www.ebi.ac.uk/services/
http://www.ncbi.nIm.nih.gov/geo/
http://www.ignitionpartners.com

http://www.insilicos.com
http://www.ncbi.nIm.nih.gov/Clas/NAWBIS/

http://www.ncbi.nIm.nih.gov/Class/MLACourse/

http://www.pnwbiotech.org
http://www.lariat-west.org
http://www.trimergent.com
http://healthlinks.washington.edu/hsl/liaisons/

http://www.vizxlabs.com
http://www.watechcenter.org
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Figure 2
Structure of the University of Washington Health Sciences
Libraries BioCommons

Figure 3
Services provided by the BioCommons BioResearch Liaison Team
to the University of Washington BioResearcher Community
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quiz, but scored 75% on the similar post-quiz given
immediately following the class

Three versions of module I have been produced, us-
ing Huntington disease (HD) [14, 15], Holt-Oram syn-
drome (TBX5) [16, 17], and dyserythropoietic anemia
with thrombocytopenia (GATA-1) as examples [18-21].
Each model gene provides a simple path through the
use of BLAST and Entrez and furthermore demon-
strates the power of NCBI's online resources to discov-
er new knowledge. The HD model, for example, re-
veals the existence of a new set of neurological disor-
ders caused by polyglutamine mutations in the TATA
Binding Protein (TBP) [22-24] and a previously un-
derappreciated relationship between type I diabetes
and Huntington disease [25-27].

Module II is a workshop given by one of the pro-
viders of commercial bioinformatics tools distributed
through the BioResearcher Toolkit Website. Finally,
module III focuses on advanced topics such as RNAj,
gene annotation software, and gene regulatory mech-
anisms that are of general interest to researchers.
Overall, the BioResearcher Tune-Up is highly regard-
ed and well attended, with typical evaluations of ““Very
Good” and “Excellent” (Figure 4).

BioResearcher Toolkit and network and Web
bioinformatics tools

The BioCommons also provides UW bioresearchers
with access to network and Web-based bioinformatics
tools via the BioResearcher Toolkit Website. Using an
automated Web-based registration process (Figure 5)
that allows access only to UW users, researchers at the
university are able to employ commercial resources
such as molecular sequence analysis tools (Vector NTI
and Sequencher), expression analysis tools (Gene-
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Sifter), and data mining tools (PubGene). These re-
sources are heavily used, with nearly 2,500 unique reg-
istered users since 2002.

Bioinformation consulting and other services

BioCommons consulting through the BioResearcher
Liaison Team is also highly utilized by UW researchers
and increasingly by the regional business and non-
profit bioresearch community, with over 100 consults
provided in the 2004/05 fiscal cycle. The nature of
such contacts varies, ranging from simple issues sur-
rounding the installation of software to the complex
analysis of data in support of grants. Following each
consult, users are requested to complete a short online
evaluation form. These evaluations indicate a high de-
gree of satisfaction with BioCommons consulting, with
typical ratings of “Very Good” and “Excellent” and
satisfactory resolution of issues.

In addition to the training and consultation services
available internally to the UW bioresearch community,
other services include (1) copyright and intellectual
property assistance to clarify such issues and verify
UW affiliate compliance, (2) advocacy for the acquisi-
tion of resources relevant to bioresearchers, and (3)
production and maintenance of the HealthLinks
BioResearcher Toolkit Website (Table 1) [12, 28].

SUPPORT FOR NOT-FOR-PROFIT
ORGANIZATIONS

The BioCommons has strong alliances with govern-

mental, educational, and nonprofit organizations. The
team leader has been involved in the development and

J Med Libr Assoc 94(3) July 2006
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Figure 4
The BioResearcher Tune-Up bioinformation resource immersion course process
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implementation of NCBI training materials, including outside activities are a powerful means of remaining
modules on nonhuman genomes and expression re- current in the field and creating a network of contacts
sources as part of the “NCBI Advanced Workshop for to draw on for assistance. This work has also led to

Bioinfomation Specialists (NAWBIS)”" course, and the collaborations with NCBI development groups, such as
UW HSLIC has hosted NCBI training courses. Such the Gene Expression Omnibus (GEO) group, and pro-

Figure 5
(A) Schema for provision of bioinformatics tools via the BioResearcher Toolkit and (B) usage statistics for such tools

SATeTNal IS R 168 5 N3

et b
befaurcne Taabil

Cammuzity

Mamidd Daa L

J Med Libr Assoc 94(3) July 2006 325



|
Minie et al.

vides a valuable feedback loop for tool users and de-
velopers. The BioCommons has also promoted highly
specialized training in the use of open source microar-
ray software by the UW Center for Expression Arrays
(CEA) and has facilitated advanced training from oth-
er organizations such as the European Bioinformatics
Institute (EBI).

The BioCommons maintains an active presence in
the regional biotech community by direct participation
in a nonprofit educational organization, the Pacific
Northwest Bio/Technologies Alliance, which acts as a
quarterly forum for networking and presentations
from the UW, local biotechnology companies (such as
AMGEN-Seattle), nonprofit research organizations
(such as the Seattle Biomedical Research Institute
[SBRI] and the Institute for Systems Biology [ISB]),
and other interested groups and individuals (e.g., local
law firms and computer gaming companies).

Project LARIAT, a National Institutes of Health
(NIH)/National Center for Research Resources
(NCRR)-supported virtual community of biomedical
researchers and educators in several US Western states
(Alaska, Hawaii, Idaho, Montana, Wyoming, New
Mexico, and Nevada), has also partnered with the
BioCommons to provide access to restricted UW
HSLIC bioinformation resources through the Bio-
Researcher Toolkit and has used the Project LARIAT
Access Grid Node (AGN) to provide BioCommons
BLAST training to remote graduate students [2].

RELATIONSHIPS WITH THE FOR-PROFIT
SECTOR

The BioCommons has cultivated relationships with the
commercial sector to provide the regional bioresearch
community with access to state-of-the-art technologies.
For example, the BioCommons has worked with Seat-
tle-based VizX Labs to provide that company’s ad-
vanced Web-based microarray analysis service
(GeneSifternet) to UW users, resulting in a mutually
beneficial collaboration wherein VizX labs and the re-
search community benefit from feedback that leads to
improvements in the GeneSifter.net services.

The BioResearcher Liaison Team has consulted on
bioinformatics issues for the investment community in
the interest of encouraging the development of new
commercial research tools. The group has worked with
local leaders such as Ignition and Trimergent to de-
velop new ideas and concepts for products and ser-
vices supporting the bioinformation needs of the com-
munity. The Washington Technology Center (WTC)
also makes use of BioCommons expertise in areas such
as proteomics to evaluate projects under consideration
for funding. Additionally, the BioCommons has begun
discussions with the UW Center for Nanotechnology
on projects involving the intersection between bio- and
nanotechnology, in particular in the area of commer-
cialization of diagnostic devices and agriculture. Near-
ly 10% (N = 100) of BioCommons consult requests
now come from the regional business community

Finally, the UW BHI and the BioCommons have co-
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hosted informal forums for the discussion of the his-
tory of bioinformatics with science historian George
Dyson and panel discussions on the local business of
bioinformatics from Seattle area bioinformatics lead-
ers, including the chief technology officers of VizX
Labs (a bioinformatics software development compa-
ny), InSilicos (a proteomics informatics company), and
Arkitek (a company specializing in advanced anima-
tions of molecular and cellular biology processes) [29].
Such forums hopefully will promote novel collabora-
tions to develop new bioinformatics tools, such as so-
phisticated three-dimensional animation techniques in
simulating biochemical pathways [30].

REGIONAL AND GLOBAL COMPONENTS

The BioResearcher Toolkit component of the UW
HSLIC HealthLinks Website receives nearly 60,000 hits
annually and is the second most viewed component of
the HealthLinks site. The BioResearcher Toolkit [28],
and its predecessor site the Molecular Biologist Toolkit
[12], primarily consist of searchable lists of annotated
links to molecular and other bioinformatics resources
organized according to the levels of biological infor-
mation as depicted in Figure 1B. The links are largely
freely available, while the Computer and Laboratory
and Training and Education sections of the Toolkit
contain resources restricted to UW affiliates. While the
site was originally established as a local resource, it
has gained prominence as a national resource and is
receiving increasing international traffic.

Working with the geographically dispersed UW re-
search community; the Washington, Wyoming, Alas-
ka, Montana, and Idaho states; and Project LARIAT,
the BioCommons is also evaluating and testing tele-
conferencing technologies for use in distance learning
and collaboration. For example, with Project LARIAT,
the BioCommons conducted an experiment in distance
training using AGN technology to teach a “virtual”
course on the use of BLAST to biochemistry graduate
students in seven Western states. With more than thir-
ty participants in three one-hour presentations, this ex-
periment indicated that the AGN technology could be
used effectively for highly interactive distance training
for a very complex bioinformatics tool. Plans for sim-
ilar, more complex training are now underway.

ASSESSMENT OF THE BIOCOMMONS

In a UW HSLIC survey of the UW bioresearch com-
munity in 2005, more than 53.2% (N = 250) of those
surveyed (1,717 surveys emailed with a 15.1% re-
sponse rate) indicated that the BioResearcher Toolkit
was an important research resource. Access to bioin-
formatics tools was seen as critical to their research by
66% (N = 250) of respondents, with several docu-
mented instances of such access resulting in favorable
grant reviews. Eighty percent (N = 237) of respon-
dents considered it important and useful for the UW
HSLIC to identify approaches to supporting the bio-
logical information needs of the state biotech industry

J Med Libr Assoc 94(3) July 2006
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Figure 6

The future: toolbar showing built-in access to (A) eJournals, (B) bioinformatics tools and microarray analysis components (such as

GenesSifter), and (C) “hybrid” training process
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and nonprofit research organizations. Given this find-
ing, the importance of establishing mechanisms that
will allow for greater access to UW HSLIC bioinfor-
mation resources by regional and global organizations
cannot be overemphasized. Finally, 76% (N = 231) of
respondents felt that funding for resources such as the
BioCommons should come directly from the UW and
Washington State.

THE FUTURE

It is important for the BioCommons to make resources
easier to use and to promote more collaboration
among bioresearchers. To this end, the BioResearcher
Liaison Team has begun research to develop new tools
to promote collaboration and to increase the ease of
use of and access to bioinformation resources. The
BioCommons and the Institute for Systems Biology are
now experimenting with a wiki to allow users with
appropriate permissions to post and modify bioinfor-
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matics-related information. For example, users could
create a page on the BioCommons wiki and post a
description of a new bioinformatics algorithm and a
link to their servers for downloading the appropriate
code. Other users could then try the algorithm and
add comments to the wiki page, potentially leading to
direct collaborations to improve the new bioinformat-
ics tool. Similarly, reviews of topics such as transcrip-
tion mechanisms could be posted, reviewed, and up-
dated by all members, creating a constantly current
collection of data and commentary about a constantly
changing subject. Because all pages are archived and
contributor identities are logged, the wiki site is under
a form of constant peer review.

The BioCommons is also developing a toolbar to al-
low secure tools to be added directly to a Web browser
and provide users with a simple means of manipulat-
ing, viewing, and analyzing Web-based information
and data directly through their Web browsers [31-33].
Access rights to restricted UW HSLIC resources could
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be built directly into the toolbar, potentially allowing
it to serve as a means for controlled distribution of
proprietary resources. The BioCommons Toolbar pro-
totype (Figure 6A) is now being tested in limited re-
lease with select users.

The continuously changing field of bioinformatics
also requires more effective and efficient means of ed-
ucation and training. The current BioResearcher Tune-
Up does not allow for self-paced learning, and plans
are underway to develop a hybrid system that would
allow users to learn from an online lesson with built-in
testing, while still having the option of direct training
with an instructor (Figure 6C).

CONCLUSIONS

The BioCommons is a flexible way to provide for the
bioinformation needs of both the internal UW biomed-
ical research enterprise and those of the larger region-
al, national, and global bioresearch communities.
While universities will continue to be an important
component of bioresearch, for-profit and not-for-profit
organizations will increasingly play critical roles in
moving biomedical research forward. It is important
that resources such as the BioCommons be made avail-
able beyond the internal UW research community as
they will increase the efficiency and speed of biomed-
ical research. The speed at which both data and knowl-
edge about biological systems are acquired, shared,
and analyzed has already impacted a number of mod-
ern health crises [34-36].

Medical libraries can play an important role in bio-
research by managing access to online resources, mak-
ing such resources easier to use, and providing train-
ing in their use as they evolve. Librarians, via liaison
and consulting activities, can bring reliable, objective
assessment of such resources to all users, an aspect of
bioinformation librarianship that will likely be impor-
tant as commercial interests gain more control over
bioinformatics tools and data sources in the coming
era of personalized medicine [37, 38].
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