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EXECUTIVE SUMMARY

The explosion of activity in biological research is achieving fundamental intellectual
advances, comparable to the revolutions in physics and electronics that occurred in the 20th
century. Technical advances now allow the fast generation of vast amounts of data; developing
computational approaches enable transformation of these data into an unprecedented
understanding of biological systems (genes, proteins, enzymes, organ systems, populations,
ecosystems). The payback from investment in the life sciences will be enormous, resulting in
improvements in all aspects of human health and well-being including medicine, agriculture, the
economy and the environment.

Commercial applications of biological research within the biotechnology industry
provide an important component of economic development in the 21 century. As of December
2003, there were 1,473 biotechnology companies employing 200,000 people in the U.S. and
generating revenues of $39.2 billion in 2003 (up from $8 billion in 1992). The benefits to
society have been equally impressive: hundreds of new drugs and vaccines have been approved
for use by the FDA with nearly 400 now in clinical trials; agricultural applications have
improved crop production and reduced dependence on chemical pesticides; microbes degrade
hazardous waste to clean the environment; and the advent of gene-based technologies has
revolutionized many industries, from disease diagnosis to forensic criminal investigation.

Arizona has the opportunity to expand its nascent biotechnology industry to become a
strong contributor to one of the fastest growing technology sectors inthe U.S. Ar i zonaos
universities are crucial for successfully building a strong bioindustry sector in our state. The
universities are the centers of scientific discovery and innovation, as well as the sources of a
highly educated workforce required by bioindustry employers.

The vision for the TRIF UA Bioresearch Program is to be a national model for
interdisciplinary bioresearch and for translating that research from the laboratory into real-world
solutions. The program brings together scientists and clinicians from multiple disciplines to solve
complex problems in life sciences. The program will achieve its vision through creating science,
education, clinical and industry partnerships to disseminate knowledge and apply the knowledge
gained to treat disease, feed humanity, and preserve livable environments.

The program comprises 3 major hubs of critical activities: multidisciplinary research
through the BIOS Institute, neurobiology of memory and aging through the McKnight Brain
Institute and clinical translation of research through U A 0Asizona Clinical and Translational
Research and Educational Consortium (ACTREC). BIOS's multidisciplinary focus brings
together researchers from five disciplinesd agriculture, medicine, pharmacy, basic science, and
engineeringd to solve complex biological problems. The McKnight Brain Institute was
established by a gift from the McKnight Brain Research Foundation to increase understanding of
brain changes during the aging process. ACTREC will train a new breed of clinical and
translational scientists to bridge the gap between basic and applied sciences, and to develop new
collaborations with industry. ACTREC provides invaluable infrastructure to support the Health
Research Alliance Arizona (HRAA) consortium that submitted a statewide application for the
NIH Clinical and Translational Science Award (CTSA) in November 2007. The activities within



each hub complement each other to create a continuum of "bench to bedside" or "bench to table"
(for agricultural applications) expertise. These activities share in common a multidisciplinary
approach to accelerate the process by which new knowledge becomes available to the public.
The major goals of the program are:

e Conduct state-of-the-art interdisciplinary bioresearch and translate it into tangible human
benefit.

e Foster collaborative research between UA faculty and researchers within other Arizona
institutions.

e Develop leading-edge interdisciplinary education and training programs for
undergraduate and graduate students.

e Promote a translational scholars program and a clinical S ¢ h 0 ¢iréet whish brings
together cross-disciplinary senior faculty mentors and clinician scholars in research
collaborations with junior faculty.

e Improve K-12 science education by involving teachers and students in 21st century
biology.

e Facilitate interactions and collaborations between researchers and industry to foster the
development of new companies in Arizona.

e Strengthen U A Gclnical and translational research infrastructure, including core support
for study design, data management and bioinformatics, contracts, and human subjects
research (Institutional Review Board interface, patient management, long distance
clinical collaboration, good clinical practice, and good laboratory practice).

e Enable a statewide clinical science and trial industry by facilitating the development of
small businesses that will provide core services and management support to industrial and
academic partners interested in performing clinical studies in Arizona.

e Organize conferences to promote collaborative research initiatives and education on the
national and international level.

In summary, the p r 0 g rreg@esinch, $raining and education initiatives tackle some of the
most important, yet most complex, biological problems facing our society today. The program
catalyzes collaborative interdisciplinary efforts among the strong UA research programs in
bioengineering, drug discovery, genomics, informatics, quantitative biology, molecular
medicine, clinical medicine, neurobiology and molecular agriculture. It is developing
mechanisms for more efficient translation of fundamental findings to real-world applications,
increasing technology transfer activities, and further contributingtoai k nowhbhad g & 0
economy in Arizona by increasing the training of undergraduate and graduate students in
biotechnology research, establishing collaborations with bioindustry, and enhancing science
literacy and K-12 science education. The research programs undertaken build on research
strengths in which the state has already invested and contribute to the improvement in life quality
for all Arizonans and beyond.



Section 1 - Core Vision/Project Description
1.1 Brief overview of industry addressed by program

Bioindustry is emerging as an important component of economic development for the
new millennium. Its attractiveness stems from a basic, unparalleled strength in the U.S. T the
ability to create knowledge and translate it into cutting-edge solutions for problems affecting our
world. This unique ability rests upon public and private partnerships between federal
government-supported research enterprises at universities, and an entrepreneurial private sector
eager to develop novel technology into products.

TheNIH Roadmagor BiomedicalResearclestablishedhreethemesaroundwhich
medicalresearclof thefutureis beng plannedIn factthesethemescanbeappliedto all
disciplinesof biosciencaliscoveryandreflecta newthinkingin discoveryandtranslationof
discoveries.Thefirst of thesefi N eRathwaydoD i s ¢ o0 eneampassathe developmenof
novelapproacheso the studyof complexbiological systemsincludingmolecularbiology and
genomicgnitiativesof greatinteresto A r 1 z @cademieandbusinescommunitiesThe
secondhemefi R e s eTaamsttheF u t uexporesivaysto reducethe culturaland
administrativebarriersthat oftenimpederesearchWith encouragemeritom thebusiness
community,Universities,governmentandvoterinitiatives, biosciencan Arizonahas
establishedtrongfoundationsandis poisedto becomeoneof thes t a wniguestrengthsThe
third NIH theme i R-engineeringheClinical ResearclE nt e r [s atterspéng@renovate
translaional andclinical science wheremedicaldiscoveriesareapplieddirectly to the needsof
humanbeingsi to maximizethe societalvaluederivedfrom promisingsciencediscoveries.

New Pathwaygo DiscoveryandResearciTeamsof the Futureareembodiedhroughout
theprogram Multidisciplinary teamsof researchersreatesynergiego solvecomplexproblems
of biosciencesn newways.Strongprogramsunderthe programbring togetheresearchertor
drugdiscoveryjmprovementsn agriculturalsystemsanddevelopingsustainablesystems.As
anexampleto be preparedor the dynamicshift in populationdemographicéy the agingbaby
boomgenerationthe programseeksothto developandimplementthetoolsto characterizehe
natureof brainchangesluringnormalaginganddistinguishsuchnormalchangesn memory
from thosethatreflectpathologicalkconditions. Understandingnormalagingis a prerequisite
bothto earlydetectionandtreatmenbpf diseasestatesandto the developmenof approachethat
optimize cognitivefunctionin healthyolderpersons

Discoveriesn medicineleadto thethird NIH themefor translatingdiscoveriedo the
bedside i R-engineeringheClinical ResearclE n t e r pro dnableastivepursuitof this
importantopportunity the stateof Arizonahasestablishedhe HealthResearctlliance Arizona
(HRAA), a statewidenitiative for organizedcollaborativeresearctandpooling of resourceso
provideclinical andtranslationatesearctandtrainingprogramsParticipantsn HRAA include
theUA (throughACTREC), ASU, TGen,andnumerouslinical andacademigartnerswithin
Arizona.

The economic and societal benefits from research and its translation are significant. It is
no surprise that virtually every state in the U.S. has economic development programs in place to



attract bioindustry development, seeking to reap both the economic as well as the quality of life
benefits. These benefits are appealing: environmentally i ¢ | éwimeses, higher paying jobs,
stronger universities, a larger tax base, economic diversity, and improvements inc i t i heakhn s 0
and the environment. Arizona is no exception and has taken steps to encourage development of
afi k n o wib @ad geceh@ny by growing and attracting bioindustry. This is evidenced by
various commissioned studies (the Battelle reports), G0 v e r initdatives (oth by former
Governor Jane Dee Hull and current Governor Janet Napolitano), activities by Arizona economic
development groups and organizations (such as the Arizona Department of Commerce, Tucson
Regional Economic Opportunities, Inc., Greater Phoenix Economic Council, Arizona and
Southern Arizona Technology Councils, as well as Arizona and Southern Arizona Bioindustry
associations), and voter support for initiatives such as the increase in sales tax for education that
produces TRIF funding.

Ar i z aniversitiss are vital to successfully building a bioindustry sector in our state.
The universities are the centers of scientific discovery and innovation, as well as the sources of a
highly educated workforce required by bioindustry employers. The University of Arizona has a
proven track record of excellence in research, ranking nationally among the top 20 by attracting
an average of $450 million federal research dollars per year to the State of Arizona. This
business plan outlines the program0 sision for the next five years by detailing the activities that
will further contribute to the robust development of this new knowledge-based economy in the
state of Arizona.

1.2 Vision, mission, and goals of the program

Bioresearch has entered a new and exciting phase. Technical advances now allow us to
generate vast amounts of data at amazing speed, and developing computational approaches
enable us to transform these data into an unprecedented understanding of the components of
biological systems and how these components interact. This explosion of activity in biology is
achieving fundamental intellectual advances, comparable to the revolutions in physics and
electronics that occurred in the 20th century. The payback from investment in the life sciences
will be enormous, resulting in improvements in all aspects of human health and well-being
including medicine, agriculture, the economy, and the environment.

These advances in technology require new approaches to the way in which the secrets of
biology are uncovered. The fusion of traditional laboratory investigation with data management,
information technology, robotics, and computers is leading to a revolution in the way in which
discovery occurs. Multidisciplinary teams are required to take advantage of the array of
technologies available to deal with complex biological systems. This was evidenced by the
effort which led to the complete sequencing of the human genome early in the millennium. Dr.
Elias Zerhouni, current director of the National Institutes of Health (NIH), also speaks to a
multidisciplinary research approach inthe i N | RHb a d nba gpating that, i S o | theipurale
of complex disease € needs the expertise of nontraditional teams of biological scientists,
engineers, mathematicians, physical scientists, and 0 t h €https/whroadmap.nih.gov ). The
UA Bioresearch Program is capitalizing on this approach.
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The program's vision is to be a national model for interdisciplinary bioresearch and for
translating that research into real-world applications in industry, medicine and agriculture. The
program is: catalyzing collaborative interdisciplinary efforts among the strong UA research
programs in neurobiology, bioengineering, drug discovery, genomics, informatics, quantitative
biology, molecular medicine, clinical medicine and molecular agriculture; developing
mechanisms for more efficient translation of fundamental findings to real-world applications;
increasing technology transfer activities; and further contributingto afi k n 0 wdbagedog e
economy in Arizona by increasing the training of undergraduate and graduate students in
biotechnology research, training interdisciplinary teams for translational research, establishing
collaborations with bioindustry, and enhancing K-12 science education.

The program is fulfilling the Technology and Research Initiative Funding (TRIF)
mandate as articulated by the Go v e r offwer fDtslovelop new and existing programs that will
prepare students to contribute to industries associated with the new economy located in the state
of Ar i z OEachof these initiatives makes significant contributions toward building the
knowledge-based economy required to strengthen and build A r i z obioiaBts:

1) Enhance the research infrastructure necessary for engaging in world-class, cross

disciplinary research to:
o successfully compete for competitive research funding;
e train undergraduate and graduate students for careers in the life sciences;
e train translational and clinical scholars to more quickly bring advances in
research to the patient bedside.

2) Increase engagement in technology transfer, partnerships and collaborations with
bioindustry.

3) Expand outreach programs to increase science literacy and expose K-12 science
teachers and their students to the leading edge bioresearch.

Research Initiatives

Thep r o g rreaeanch sctivities cover a wide range of timely and important aspects of
biotechnology, medicine and agriculture, forming the foundation for major breakthroughs in the
coming years. These programs represent a balanced portfolio ranging from basic to applied, and
with a combination of near-term and longer-term time requirements before research and
economic impacts will be realized.

The research areas have been identified by external reviewers as:
Being strong research areas at UA
Having high potential to compete well for federal funding
Providing crucial technology platforms
Addressing problems of critical importance to the people of Arizona and the
nation
The major programs are:
Bioengineering Consortium
Drug Discovery Initiative
Memory and Aging
Genome Structure and Function Consortium



e Quantitative Biology Consortium
e Translational Research in Agriculture and Medicine
e Clinical and Translational Research and Education Consortium

Bioengineering Consortium

This is a consortium of multidisciplinary research and educational programs that build
strengths in the biological sciences, biomedical sciences, and bioengineering. Nature has
evolved extremely complex adaptive systems for driving the processes of life. The application
of engineering principles to the study of biology advances fundamental concepts, creates
knowledge from the molecular to the organ systems levels, and develops innovative biologics,
materials, processes, implants, devices, and informatics approaches with extensive applications
in medicine, agriculture, and environmental sciences. B | O Bn@iseers and biological
researchers jointly address fundamental problems in each of five major sub-areas: BioMEMS
(micro electrical mechanical systems), Medical Device Design and Engineering, Medical
Imaging, Nano-Biomolecular Engineering, and Regenerative Medicine. BIOS initiated the
formation of this consortium in the fall of 2004, building on the strong interdisciplinary
Biomedical Engineering Program, and high involvement from the U A &Cslleges of Engineering,
Agriculture, and Life Sciences in participating in Bioengineering initiatives.

Drug Discovery Initiative

A major bottleneck in the development of new, effective therapeutic interventions is the
identification of new drug candidates that can be clinically evaluated. FDA approval of new
drugs peaked in 1996 and has steadily declined ever since. Major pharmaceutical companies are
now turning to small biopharmaceutical companies for new drug leads. The DDI is positioned to
provide innovative drug leads to smaller biopharmaceutical companies, which subsequently may
be licensed to major pharmaceutical companies after an optimization phase. BIOS is capitalizing
on its highly innovative basic biology, genomics, and genetics programs to provide an abundance
of new drug targets for potential disease treatments. This initiative leverages superb medicinal
chemistry faculty, with the right mix and range of academic and ex-pharmaceutical industry
expertise in drug discovery, close associations with a renowned cancer center that has an
excellent record of drug development, a pharmacy college ranked fourth in the nation and the
ACTREC program. This initiative will play a crucial role in the education and training of
students for modern drug research.

Memory and Aging

This initiative seeks to understand the brain's mechanisms of information representation,
storage and retrieval and how these processes change with age. This is an enormous
technological and conceptual challenge, requiring the ability to characterize intricate patterns of
interaction of millions of nerve cells distributed over widespread regions of the brain. Over the
past decade and a half the University of Arizona has developed two forms of cutting edge
technology that have made significant inroads into this problem. One is a system for high-density
parallel neurophysiological recording, pioneered by Dr. Bruce McNaughton, which allows
hundreds of brain cells to be recorded from simultaneously in freely behaving animals.

The other technological advance is a method for the identification, in a single animal
brain, of precisely which neurons have been involved in a specific experience. The latter method



makes use of the differential expression patterns of activity-dependent immediate early genes
(IEGs). IEGs are genes which are rapidly expressed in neurons following brief episodes of
attentive behaviors, and are involved in the modification of synaptic connections leading to long-
term memory.

A major goal is to refine instruments that enable whole brain imaging of behavioral
experiences by partnering with Arizona-based high technology businesses. Another goal is to
foster and fund collaborations between bench scientists and clinicians (such as through
ACTREC), whose experiments make use of mammals from rodents to nonhuman primates, and
humans. A number of investigators at the University of Arizona are linked by their interest in
aging and memory, and by intriguing findings reached using disparate experimental approaches.

Genome Structure and Function Consortium

Understanding mechanisms of genome structure and function (how the complete sets of
proteins and RNAs encoded in the genome function in interrelated networks) will be central for
tackling the biggest questions in bioresearch in the 21st century. Because all living organisms
share common ancestry, their genes and basic cellular processes show extensive evolutionary
homology, with the result that findings from one species can be extended to many others. This
enables the exploitation of model systems for the understanding of a large number of processes
in diverse species including humans. BIOS is building on strong, nationally and internationally
recognized UA research programs in genomics (especially plant and microbial genomics),
evolutionary biology, biochemistry, and molecular biology. This is the largest program within
BIOS.

B I O Be€each labs are advancing experimental genomics science and technology to
investigate human, animal, plant, and microbial systems. Researchers are developing and testing
new methods in genomic data acquisition and analysis. Gene expression is being analyzed
within cells, tissues, and organisms, using high-throughput methods such as microarrays,
fluorescent proteins, confocal microscopy, and bioinformatics. Proteins are analyzed using state-
of-the art proteomics and structural biology methods. High-throughput resequencing,
genotyping, and DNA methylation mapping is being used to determine the genetic basis of
human disease with a primary focus on cancer and heart, infectious and respiratory diseases.

Our plant genomics program targets increased resistance to stress, pathogens and pests, and
improved nutritional quality. Engineering crop plants also holds great promise for the medical
field by exploiting the vast biochemical repertoire of plant compounds as new drugs and using
plants to produce pharmaceuticals. Through an approach that integrates epidemiology,
genomics, immunology, and respiratory biology, our respiratory immunobiology program seeks
a mechanistic understanding of respiratory diseases so as to devise new, effective treatments.
Our molecular scientists and engineers are partnering to develop new treatments for heart
disease.

A number of core facilities have been developed that collaborate with internal UA, state
and international partners. BIOS, in partnership with the Arizona Research Laboratories
Biotechnology Division, provides access to cutting-edge genomics, proteomics, and
bioinformatics technologies to academic and industrial scientists. The Genetically Engineered



Mouse Model (GEMM) facility provides genetically modified mouse lines for basic and
translational investigations.

Quantitative Biology Consortium

A major challenge and opportunity in the life sciences is the development of
mathematical and computational methods to store, access, and interpret the vast amounts of
biological data being generated, and to provide quantitative and predictive models of biological
systems. Quantitative approaches are essential for two reasons: First, rigorous quantitative and
physical analysis of biological systems can often lead to fundamental understanding beyond the
reach of traditional biological approaches; and second, biology is moving toward a synthetic
systems approach, requiring integration with applied mathematics, computer science,
engineering, and physics. BIOS is building on a strong, active faculty working in this area to
form a consortium that represents a multifaceted and multidisciplinary program of research and
training initiatives, bringing the power of mathematical, physical, computational, and statistical
sciences to bear on contemporary problems in biology and biomedicine. Engineers involved in
the Bioengineering Consortium are also critical to and depend on this initiative as well. B1 O5 6 s
current emphasis is in three areas of analysis: biostatistics, bioinformatics, and computational
biology.

Translational Research in Agriculture and Medicine

This program coordinates the translation of fundamental research findings to real-world
applications through bridging the current gap between fundamental basic research and clinicians
and agronomists. Even if the academic research is on the targeted organism, such as humans or
important crop plants, there is significant development that must occur before a laboratory
innovation can become commercially viable.

The program's model is to work with academic and/or commercial partners to identify a
few high-potential projects and form collaborations between basic and applied researchers to
obtain results demonstrating proof of principle. The translational agriculture initiative takes two
forms:

e Leveraging U A Gespertise and resources as a Land Grant institution to close the gap
between basic research in academic institutions and commercial significance.

e Leveraging B | O Bxfessive capabilities in genomics, proteomics, and metabolomics to
partner with commercial plant breeding facilities.

Working closely with ACTREC the current programs include:

e Molecular diagnostics expertise to perform clinical trials in a CLIA/GLP laboratory with
bioindustry partners that leverages clinical and research expertise.

e C(linical trials in bringing new snake and insect anti-venoms to the market with
bioindustry partners.

e Spearheading a multidisciplinary program in biopharmaceutical process innovation to
critically examine and improve the drug development pathway.

Arizona Clinical and Translational Research & Education Consortium

ACTREC is a collaborative clinical and translational science program, bringing together
faculty from the Colleges of Medicine, Business, Nursing, Pharmacy and Public Health, together
with the BIOS Institute, to enable efficient, safe, and successful translation of scientific discovery



from the laboratory into practical benefits for society. ACTREC is the UA component within
Health Research Alliance Arizona (HRAA)a statewide network of health-science professionals,
in academics, in clinical practice, and in business. HRAA will function with streamlined
communications and contractual relationships to enable highly efficient clinical and translational
research in an environment of safe, ethical medical practice. The HRAA consortium submitted a
statewide CTSA application in November, 2007. Concentrated infrastructure at the UA and at
the Phoenix Biomedical Campus, connected electronically to practice sites around the state, will
facilitate cost-effective, innovative training of health professionals while bringing up-to-date
medical advances directly to patients. Timely involvement of study design specialists and
regulatory compliance professionals, in close cooperation with affiliated academic bioscience
offices, will ensure the value of technology transfer and intellectual property to strategic partners
in the private sector.

ACTREC will expand, consolidate and facilitate the U A 6clsnical and translational
research infrastructure and participate fully in the statewide efforts through the following goals:

e Promote a translational scholars program and a clinical S ¢ h 0 ¢iréet whish brings
together cross-disciplinary senior faculty mentors and clinician scholars in research
collaborations with junior faculty.

e Strengthen U A Gclnical and translational research infrastructure, including core support
for study design, data management and bioinformatics, contracts, and human subjects
research (Institutional Review Board interface, patient management, long distance
clinical collaboration, good clinical practice, and good laboratory practice).

e Participate in the HRAA state-wide Arizona CTSA proposal to NIH, in which UA is the
lead institution.

e Enable a statewide clinical science and trial industry by facilitating the development of
small businesses that will provide core services and management support to industrial and
academic partners interested in performing clinical studies in Arizona.

Education across the statewide consortium is essential to the mission of ACTREC; and
the same electronic and administrative mechanisms that enable collaborative research within the
consortium will be used to disseminate the knowledge gained. The education mission includes:

e Translational Scholars: this mechanism for specialized training of clinicians in practice
will develop a cohort of healthcare colleagues able to lead the translational research of
the future.

e Training grants obtained or renewed: Federal grant guidelines mandate that certain
training grants be subsumed into the CTSA structure itself. Other training grants will be
initiated after the program is launched, to further specific educational objectives of the
program.

e Continuing Education Programs: Continuing professional education (CE) is required
for physicians, nurses, pharmacists, and other health professionals for maintenance of
licensure and skills. CE will be provided by ACTREC faculty as formal lectures,
conference participation, distance-learning presentations, and the use of web-based
materials. Completion of specific CE in clinical and translational science may be used as
a criterion for a later Certificate program, designed to facilitate participation in the state
research network. CE to distant sites will be facilitated by affiliation with the Arizona
Health Education Centers (AHECs), which provide CE across the state



Section 2 I Operational Strategies
2.1 Development and production

2.1.1 Development status

BIOS:

BIOS (originally called the Institute for Biomedical Sciences and Biotechnology) was
established in 2001 using TRIF funds. Since its inception the Institute has had a tremendous
impact on bioresearch at the UA and education and outreach as documented in section 3. In
April 2007, BIOS moved into its new home, the Thomas W. Keating Bioresearch building,
which houses BIOS administration, genomics, proteomics, and biocomputing facilities, and 25
research groups. The 25 faculty housed in the new building are from 15 different departments in
five colleges. As of fall of 2007, 160 faculty members had joint appointments in BIOS.

Evelyn F. McKnight Brain Institute:

The Arizona Board of Regents approved the creation of the Evelyn F. McKnight Brain
Institute in June 2006. The gift agreement was signed between the University of Arizona and the
McKnight Brain Research Foundation in October 2006 to establish the Institute and Endowed
Chair. Dr. Barnes was appointed as Director and the Evelyn F. McKnight Chair for Learning
and Memory in Aging in November 2006. On December 11, 2006, the 3™ floor of the Life
Sciences North Building was officially dedicated as the Evelyn F. McKnight Brain Institute.

Arizona Clinical and Translational Research and Education Consortium:

ACTREC was initiated in FY 2007. Activities at the UA and across the United States
have for several years trended toward a greater emphasis on the importance of clinical and
translational research (e.g. within the BIOS Institute, and in the NIH Roadmap for Medical
Research). Work toward establishment of a formal i h 0 nfice@ dinical and translational science
in Arizona has now begun in earnest in response to an announcement by the NIH of specific
funding for Clinical and Translational Science Awards (CTSA), a roadmap initiative which
began in FY 2006.

The Arizona Clinical and Translational Research and Education Consortium (ACTREC)
was established in 2005-6, at which time the consortium submitted a successful P20 planning
grant application to the NIH, toward the eventual goal of developing a statewide CTSA.
ACTREC was subsequently renamed Health Research Alliance Arizona (HRAA) and the name
ACTREC was retained for the UA component of HRAA. Receipt of the P20 planning grant
funds in Fall 2006 was followed by the establishment of a shared coordinating committee
involving UA, ASU and TGen participants. The TRIF funds provided to ACTREC has enabled
the solidification of the translational and clinical research core within the UA and provided
staffing for the UA team that submitted the full statewide HRAA CTSA proposal to NIH in
November 2007.

10



2.1.2 Production process

Mechanisms for faculty hires: All of the new faculty hires will be accomplished in
partnership with the colleges, and, where appropriate, with other research units. Typically for
hires within BIOS5 research initiatives, BIOS provides 30-100% of the setup funds and partial or
full salary support for up to two years, with the partnering college and department picking up the
salary after two years and assisting with setup funds.

Mechanisms to stimulate interdisciplinary & collaborative programs: Competitions
for seed money will be continued to stimulate interactions leading to increased federal funding
through program project and center grants. Depending on the budget available and the strength
of the proposals, BIO5 will fund several competitively reviewed projects every other year at
$50K per project.

A Clinical Scholars Circle, headed by a senior faculty member accomplished in the field,
within which new and established translational science faculty across multiple specialties can
come together for collegiality, collaboration, mentoring, and resource-sharing will be
established. The Circle will be open to faculty who self-designate as clinical and translational
scientists, recruiting its initial membership from existing senior faculty interested in mentoring
young scientists and in building the breadth of disciplines necessary.

Integration of UA-specific clinical and translational research activities into the broader
statewide consortium will be assured through placement of key faculty in positions of
responsibility. ACTREC project director Peter Lance serves as UA liaison to the statewide
coordinating committee to ensure a broad, statewide program. Also key to the success of this
program is building a research support infrastructure that will both enhance the quality of clinical
science proposal design and reduce unnecessary delays due to inefficient contracting, approval,
and oversight processes inherent in current UA structure. This will define a clinical research
core, which will encourage greater productivity by Arizona clinician-scientists, and will grow to
support the needs of a full CTSA.

Mechanisms to obtain equipment: Funds for equipment and operations will be
managed with a seed money principal, enabling resources to act on new opportunities and new
technologies as they are developed. The biotechnology field is moving so fast that it is
impossible to predict today the specific technologies that will be needed five years from now, but
what is clear is that technologies will continually need to be expanded and updated. Typically
for shared facilities, funds are provided to initiate equipment purchases and/or matching funds
for federal grant proposals and to provide operating staff salaries for two years. Once data are
obtained using the facilities, additional federal grant support and contract fees are utilized to
sustain operations, thereby freeing TRIF funds for new investments.

2.1.3 Cost of development
Given that the philosophy of the program is to build productive partnerships across

disciplinary boundaries, each of its initiatives, research, training, technology transfer,
translational science, industry interactions, and outreach endeavors are people intensive;

11



resulting in personnel costs dominating the budget request. In addition, the recent move of BIOS
into the Thomas W. Keating Bioresearch building requires additional personnel costs for
infrastructure activities T building management, media prep & dishwashing service, finance &
accounting and computer services. Establishing the clinical translational infrastructure will
require personnel salary for expertise such as regulatory, data management and analysis, lab
support and training/research mentoring (salary for trainees and senior faculty mentors). The
Budget is in Section 4.

The agreement from the McKnight Brain Research Foundation involved a gift from the
Foundation of $5,000,000 that required a match of the same amount from State of Arizona
sources. The distribution of funds from the McKnight Brain Research Foundation is on a
schedule of $1,000,000 per year over a period of 5 years, with an equal match amount required
during that time period. With the exception of the $1,000,000 which will remain in the endowed
chair, the balance of the funds (both gift and match) will be spent out over a 15-year period.
These expenditures will include major equipment purchases and personnel costs, as well as
support for collaborative research projects within the University of Arizona, and across the State.

2.1.4 Labor requirements

New faculty hires in support of research initiatives are aggressively budgeted in each year
of the program. How quickly current research initiatives can grow and when new ones can be
launched will depend on the p r 0 g ralaliny @odeverage these funds by partnering with other
units. Requirements to sustain and grow each research area include additional faculty hires;
operations and equipment needs. Additionally, undergraduate, graduate student, research staff
and postdoctoral funding and support for workshops and symposia are required. Partnerships
with other campus organizations and external funding sources are pursued to leverage funds.

ACTREC requires particular expertise in drug and diagnostic development. Program
support functions for clinical studies support and integration into the statewide consortium will
be accomplished by a group of experienced faculty and staff selected for clinical research
expertise. In 2007, key staff was hired, including a clinical trials specialist, GLPs laboratory
specialist, and administrative support. 2008 will see more research support staff hired. A
web/database programmer will be needed intensively during FY 2007-2008 for establishment of
statewide database and web resources, with ongoing part-time requirement thereafter. In
addition, program support functions will require a mixture of appointed and classified staff with
expertise in clinical trials design, web communications, and regulatory affairs. Biostatistics/
bioinformatics support specific to clinical studies design represents a special recruiting challenge
and may be fulfilled by a new hire at either the faculty or staff level, depending on the available
candidate pool.

2.2 Marketing and promotion
2.2.1 Strategy

The mission, vision and goals of the Program must be communicated to various
constituencies with the goal of garnering name recognition, brand identity, support and
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utilization. Constituencies are within Arizona and national and worldwide academic and
industrial communities. For example, ACTREC will focus early efforts on recruiting
constituents who are most likely to join the consortium as active members of the developing
team, and who will later promote the project more broadly. The technology transfer component
needs to market program technology and faculty to the local and larger industrial biotechnology
community as a source of technology and collaboration. The educational and workforce
development component needs to be marketed to prospective students, to employers with
specific educational requirements for employees, to K-12 teachers, and to the general public.

The Evelyn F. McKnight Brain Institute in Arizona is the fourth Brain Institute to be
established by the Foundation. We will link with the three other Institutes in the nation, which
conduct research on memory changes during aging. These are the Evelyn F. McKnight Center
for Age-Related Memory Loss at the University of Miami in Miami, the Evelyn F. and William
L. McKnight Brain Institute at the University of Florida in Gainesville, and the Evelyn F.
McKnight Brain Institute at the University of Alabama in Birmingham.

2.2.2 Method of promotion

Various marketing channels are being used to achieve these goals.

e In-person contacts. The senior leadership of the program are proactive in meeting and
maintaining ties with various community leaders and organizations, including Arizona
and Southern Arizona Technology Councils, other Arizona research institutes, BIO-SA,
Flinn Foundation, Advisory Boards, Tucson Regional Economic Opportunities, Inc.,
Arizona government offices, and local investors, etc. to keep them apprised of the
program's mission and progress. These state and community groups serve as emissaries
to further educate UAO Key state constituencies and others in the community about its
mission. Developing relationships with the local biotech community aids UAQG s
technology transfer and workforce development initiatives.

e Attendance at specific meetings provides visibility for the initiatives. These forums are
vital to attracting academic, government, consortium and funding partners as well as
enhancing academic visibility. Attendance at meetings is key to assist in recruiting top
team members for the research and clinical enterprise.

e Marketing and Communications program. In addition to in-house staff, specific needs in
marketing & communication are contracted to help promote progress and achievements,
foster partnerships with the news services, publish the BIO5 e-news bulletins to more
than 1000 recipients, coordinate events, and maintain the website. UA News and the
UA's marketing office are also partners in disseminating information on the programs.

e Presentation series, such as those anticipated by the clinical scholar series are planned.
e Web presence. BIOS has been developing a comprehensive portal for life sciences
information at the University of Arizona, for both UA internal and external users. Other

web initiatives to increase traffic and visibility include the expansion and further
development of the BioGate searchable life sciences faculty database, which provides
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i 0 Bt€ S h 0 p pfdr students, faculty and potential collaborators on UA-wide life
sciences research. Websites are crucial for disseminating information to attract top notch
students and post-doc students for fellowship opportunities as well as provide the media
and general public information on the exciting research being conducted. The ACTREC
website will be linked with the CTSA-planning site already in existence on the TGen
server, as well as to all affiliated collaborator and service sites within the consortium (e.g.
affiliated hospitals and clinics, research offices, IRB, contracts, sponsored projects,
regulatory support). It is intended that the ACTREC website will eventually form an
integral part of its service offering, including access to a database of clinical research that
will enable the user, under appropriate security, to track the progress of a clinical study as
it proceeds through the contracts and approvals process, or as monitoring takes place.

e Telemedicine: ACTREC is fortunate to enjoy a direct affiliation with the Arizona
Telemedicine Program, one of the premier telemedicine networks in the U.S., with
functioning clinical and educational links across the State of Arizona. ACTREC faculty,
in collaboration with the College of Me d i c Regeaech Gffice, expect to take
advantage of this S y s t a@itmdehscapability as educational offerings in clinical
research are developed. Eventually, as clinical trials support under the CTSA is enabled,
the Telemedicine network will provide an essential link in the statewide consortium.

2.2.3 Advertising and promotion plans

The initiatives will continue to pursue opportunities that provide media and promotional
opportunities to showcase the research and progress being made in TRIF-funded bioresearch.
These include hosting and attending conferences and events, communicating exciting research
results and awards via multiple media outlets, participating in government, public sector and
university based activities that build awareness of the research enterprise. Established marketing
and communications program of BIOS5 will expand existing print media, email distributed
information and web-based information. Completion of the Keating Building provides excellent
conference and meeting space to showcase research by additional event venue opportunities,
such as meetings, conferences, workshops, lectures, etc.

Two types of opportunities for conference interactions will be developed to promote
collaborative research initiatives of the Evelyn F. McKnight Brain Institute on the national and
international research scenes. The firstis to buildai Mc K n N g th W pwheke the 4 existing
Institutes meet yearly to pool their intellectual and technical resources to design experiments to
solve important questions concerning the aging brain that cut across disciplines. The first of
these Inter-institute meetings will take place in Tucson in April 2008. Second, conferences that
bring together the top investigators in the world who conduct research on aging brain and
memory will be held. Three such symposia were organized in 2007, one in Portland, Oregon,
one in Hobart, Australia, and one in Cambridge, U.K. Additionally, the McKnight Brain
Research Foundation partnered with the National Institute of Aging, through the Foundation for
the National Institutes of Health (FNIH), to supporta i C 0 g nAging Swuem miThis was a
highly visible and successful meeting held in October 2007.
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During the early implementation of ACTREC activities, advertising and promotion will
be directed mainly toward the clinical, scientific, business, government and industrial partners
that constitute the greater statewide effort, using methods described in section 2.2.2. Successful
receipt of a CTSA award will signal the time for an increase in public awareness , and a new
phase of public education will begin. A more complete public outreach plan will be developed
during the course of CTSA planning, with the expectation that an increase in public education
activities would commence in approximately FY 2009.

2.3  Project management
2.3.1 Organizational structure

The TRIF UA Bioresearch Program is directed by Dr. Vicki Chandler, who also directs
BIOS. Both the McKnight Brain Research Institute director, Dr. Carol Barnes, and Dr. Vicki L.
Chandler, report to Dr. Leslie Tolbert, the U A 6Vsce President for Research and Economic
Development. Dr. Chandler manages a BIO5 administrative staff of approximately 25
employees comprising the research initiatives and programs in business development, marketing
and communications, workforce development, the business office, and the Keating building
support infrastructure. Dr. Barnes manages an administrative and research staff of 27 individuals
and the affiliate members each manage additional research personnel and support staff.

The ACTREC office and its role in the statewide CTSA (HRAA) have a different
reporting structure due to the statewide nature of the activity. Organizational structure of a
statewide CTSA program was defined originally in the planning for the P20 grant and refined
upon the submission of the CTSA proposal. Peter Lance is the Director of the UA component,
while Laurence Mandarino directs the Phoenix component. Robert Trotter is the Flagstaff
(NAU) Director. Drs. Lance, Mandarino and Trotter are Principal Investigators under the new
NIH arrangement that permits multiple Principal Investigators. They report to the lead Principal
Investigator, Keith Joiner (Vice Provost for Medical Affairs and Dean, UA College of
Medicine). The HRAA Principal Investigators report through the lead Principal Investigator to
an Executive Committee comprised of the Presidents of the three Universities and the
Commissioner of the Arizona Biomedical Research Commission. The HRAA Executive
Committee is chaired by Jeffrey Trent, Director of TGEN, and reports to ABOR.

2.3.2 Adyvisory boards

The advisory board for this TRIF program is comprised of Robert Morrison, Executive
Director, Desert Angels; Jack Dean, PhD, former President of U.S. Science and Medical Affairs,
Sanofi-Aventis Pharmaceuticals; Joseph Jasinski, PhD, Program Director, for global IBM Health
Care & Life Sciences. Additionally, BIOS, McKnight and ACTREC each have separate
advisory boards specific to their activities (see Appendix).

BIOS utilizes four advisory boards. Internally there is a faculty advisory committee and

a Deans Oversight Committee. The Director reports to each of these committees one time each
semester and receives feedback on critical issues more often through phone and email contact.
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The Business Advisory Board is the primary entity for business oversight and is
comprised of business and community leaders charged with providing periodic feedback and
review of the initiatives (see list of Business Advisory Board members in Appendix A). The
Board meets with the Director and senior BIOS staff twice each year. Subcommittees of the
board interact more frequently with the Director on an fi anseded basis.0 Current board
committees include Operations (Chair, Vice-Chair, and committee heads), Marketing and
Communications, Strategic Planning, Nominations and Commercialization Assessment.

The fourth advisory mechanism, a Scientific Advisory Board (SAB) has been formed and
is still recruiting members. This Board will consist of distinguished scientists, each with
expertise in one of B | O %arfes initiative areas. Five nationally and internationally respected
scientists have already agreed to serve on the board, and the plan is for the SAB to meet once per
year in time to reports its findings to the BAB at its spring meeting. The Chair of the SAB also
serves on the BAB.

Evelyn F. McKnight Brain Institute in Arizona has two primary bodies to provide
oversight of the operations and direction. The first is the Scientific Advisory Board which is
comprised of scientists who have significant research interests in aging and memory at the
University of Arizona. The second is the external review group which is comprised of the
Trustees of the McKnight Brain Research Foundation. Names of board members (as of fall 2007
are in Appendix A).

ACTREC has an Advisory Board, which is the oversight body for the UA ACTREC
efforts. They will work closely with leadership and faculty across the University, including other
colleges and BIOS, in formulating plans for HRAA and ACTREC development and integration.
They will review the vision, plans and suggested resource commitments for ACTREC. The
ACTREC Director will also discuss the ACTREC progress with the HRAA Directors and
Steering Committee to ensure appropriate pursuit of infrastructure creation.

24 Sustainability
2.4.1 Anticipated funding sources for ongoing support

The program invests TRIF and other funds to initiate the research and administrative
infrastructure described previously. This infrastructure is designed to create a research enterprise
based upon academic excellence to win federal and foundation competitive research grants and
awards. The program focus on multidisciplinary and translational research is key to garnering
these competitive awards. In addition this excellence in research and focus will create a path for
and promote industry interaction to ensure application for public benefit.

Federal programs are used to leverage state investments. In FY07, BIOS obtained a 6.7
fold leveraging of state funds, primarily from obtaining $34.1M in competitive federal research
grants. A key federal program award anticipated is the NIH CTSA. These awards are for $5-6
million annually, renewable, and directly applicable toward clinical and translational science
infrastructure and activities described in this plan. Successful application for a CTSA is a major
goal for sustainability of ACTREC. As programs develop further and research, training, and
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outreach grants are awarded, programs will be partially subsidized through indirect cost returns
on those grants. Additional income will include user fees for facilities, development of
endowments for faculty lines and gifts for training and outreach activities. TRIF funds will then
be freed to invest in new research, training, and outreach opportunities.

Foundation support is also crucial to leverage State invested dollars, such as the
McKnight Brain Research Foundation's $5M award to establish the McKnight Brain Research
Institute. Numerous other foundations and non-governmental non-profits are awarded
competitively and will be sought to fund the research being conducted within the program.

Funds are leveraged with other partners as well. This includes other UA colleges and
units, such as Arizona Research Labs. Statewide partners are important to leverage dollars, such
as ABRC, Arizona Telemedicine Program and other research institutions. Industry partners
provide collaborative research dollars and sponsor clinical trials.

2.4.2 Timeline for transition

BIOS: BIOS's model of investing in a supportive infrastructure and high quality faculty that are
able to compete for research grant funds anticipates that the new faculty will be self-funded in 3-
5 years of being hired (depending on their career stage) by these external dollars. It is
anticipated that TRIF funding will be required for the next 15 years. The indirect costs from
external grants, funds raised through development activities and industrial partnerships will
ultimately sustain the program infrastructure.

McKnight Brain Research Institute: The Institute will be supported for the first five years
from state and institutional funds and grant support to Institute members. Beginning in 2011,
grant funds will be supplemented with a 10-year spend out plan for the four million dollar gift
allocation for research from the McKnight Brain Research Foundation. Multiple grant proposals
will be submitted each year to compete for grant funds from the Federal government and other
external sources which will sustain the Institute further into the future. Faculty affiliates of the
Institute all have a strong track record of acquiring external grant support which will be
strengthened by the creation of this Institute.

ACTREC: Nationally, 12 CTSAs were awarded in 2006; an additional 12 were awarded in
2007. The first application cycle in which ACTREC can participate has a deadline of Fall 2007,
with anticipated funding of 5-8 programs. A proposal was submitted for this round of review.
Annual funding cycles thereafter will continue until 2012, by which time the NIH goal of 60
funded CTSAs is expected to have been met. Accordingly, the earliest possible CTSA funding
for ACTREC would be awarded in late FY 2008. If not initially funded, ACTREC will reapply
for CTSA funds through FY 2012. Our competition in this regard includes resubmissions from
27 unfunded applicants from the first round of awards, plus up to 51 other recipients of planning
grants. Amidst this field of similarly-motivated applicants, it is essential that ACTREC and the
statewide consortium, strive to build the strongest-possible functioning clinical and translational
science program in support of the application for CTSA funding. The TRIF commitment to the
ACTREC program, through an initial five years of program development, will facilitate this goal.
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Section 3 T Goals/Metrics/Outcomes
3.1 Specific measurable goals

The table on the following page summarizes the metrics that will be measured by the
program as well as the target goals to be met.

It is important to emphasize that other more subjective outcomes also occur that lead to
significant increases in state, national and international reputation. For example, the quality of
the programdés initiatives will be reflected i
quality journals and speaking invitations to prestigious national and international meetings.

3.1.1 Return on investment

General:
The Return on Investment (ROI) will be formally calculated for each year of TRIF
funding. The ROI calculation totals competitive research grants (direct and indirect costs),
corporate contracts, gifts, and other funding received by faculty directly supported by TRIF
funds, as detailed in the ROI document, during a given fiscal year and divides that value by the
TRIF dollars expended in the same fiscal year. This formula differs from the ROI formula used
for the first 5-year period in only one significant way. The guidelines now limit the period
during which a faculty me mifivwyediss Thpchangtdoest i vi ty
not affect ROI calculations for the first five years, but it will impact future ROI calculations and
will serve to generate a flatter overall return from year to year as faculty hired earlier cycle off.

Sponsored Awards:

Federal Awards: Our faculty members continue to be successful in obtaining competitive
research grants, but for the reason stated above, we are projecting a modest increase in grants in
FYO07 and holding that level steady through FY11. In reality, because we have hired and will
continue to hire productive faculty, our federal grant dollars will likely increase by $10M per
year each year, as junior faculty and new faculty add their research dollars to the current award
levels. A significant number of our new hires are junior faculty members who are not yet up to
full speed in terms of external funding and staffing. These faculty members have room in their
labs to accommodate new student and staff hires and will be responsible for most of the growth.
It is our assumption that our senior faculty will continue to bring research funds in at a slightly
increased rate, which will be necessary to accommodate inflation and expected increases in ERE
rates for staff currently in their laboratories.

Specific funding through the NIH CTSA mechanism will bring $5 to 6 million in new
federal funds to the Arizona consortium. For the purposes of this analysis, it is assumed that this
milestone will be achieved in FY 2010, and that increased productivity and return on investment
result in subsequent years.

Industrial Awards: Funds obtained from corporate contracts for use of its research

facilities, grants to work on collaborative projects, corporate sponsored clinical trials and the
programbébs share of funds from joint SBIR and
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Other Awards: Other awards are distinguished from Federal Awards in that they often
support similar research activities, but are funded by private foundation, non-profits, and state
agencies. Examples include such groups as the American Heart Association or the Ellison
Medical Foundation.

PERFORMANCE MEASURES

Fyo02 | FYO02 FYO3 FYO3 FYO04 FYO04| FYO5| FYO5 FYO6 FYO06 FYO7 FYO7 FYO08 FY09 FY10 FY11

Proj Actual Proj Actual Proj Actual Proj Actual Proj Actual Proj Actual Proj Proj Proj Proj

Sponsored
Awardgil 2.0M 1.4M 4.0M 15.7M 6.0M 25.3M 8.0M 26.5M 26.0M 26.9M 29.9M 36.3M 30.1M 38.1M 41.2M 46.3M
Federal
Awards 2.0M 1.4M 4.0M 15.6M 6.0M 25.1M 8.0M 26.2M 25.0M 26.5M 28.9M 35.3M 27M 33.1M 33.2M 33.3M
Industrial
Awards 0 0 0 0.1M 0 0.2M 0 0.3M 1.0M 0.4M 1.0M 1.0M 1.5M 2.5M 3.5M 6.5M
Other
Awards 0 0 0 0 0 0 0 0 0 0 0 0 1.5M 2.5M 4.5M 6.5M
Gifts & Other
Sources 0 0 0 0 0 0 0 0 0 2.0M 1.1M 1.4M 1.2M 1.3M 1.4M .
Invention
Disclosures 0 0 0 57 0 46 50 65 50 30 22 30 24 27 28 29
Licenses &
Options 0 0 0 75 0 17 20 25 20 7 4 4 5 6 7 8
Patent
Application 0 1 0 37 0 63 60 50 60 37 0 0 0 0 0 0
New Staup
Companies 0 0 0 0 0 0 0 0 0 1 1 1 0 2 0 2
Gradate
Students
Enrolled 0 0 0 1,183 0 1,299 1,300 1,341 1,750 1,268 0 0 0 0 0 0
Undergr
Degrees
Awarded 0 0 0 658 0 705 700 733 735 1,014 0 0 0 0 0 0
Graluate
Degrees
Awarded 0 0 0 266 0 280 270 285 285 420 0 0 0 0 0 0
New Faculty
Hires 5 7 5 8 5 8 3 6 6 6 5 10 5 8 8 8
Postdoctoral
Trainees 0 0 0 0 0 0 0 0 0 137 154 148 146 150 151 166
Graduate
Trainees 0 0 0 0 0 0 0 0 0 290 254 300 266 280 303 323
Undergrad
Trainees 0 0 0 0 0 0 0 0 0 273 242 338 247 253 493 261
Clinical
Scholar€ircle
Memberl 0 0 0 0 0 0 0 0 0 0 40 44 50 80 120 150
Affiliate
Clinical
Partners in
ACTRECH 0 0 0 0 0 0 0 0 0 0 9 3 14 21 34
Teachers/
Educators
Trained 0 0 0 0 0 0 0 0 0 220 113 289 200 200 200 200
K-12 Students
Benefiting
Participating 0 0 0 0 0 0 0 0 0 35,082 9,175| 45,342 30,000/ 30,000/ 30,000 30,000
Workshops,
Seminars, &
Conferences
Supported 3 3 3 3 3 3 3 3 3 10 11 12 11 19 26 35

NOTE ON COMBINED INITIATIVE MEASURES: MeasurE¥ @6 flefie2t BIO5 activity only

NOTE ON CONSOLIEBMEASURES: Categories with zero (0) indicated prior to FY06 were not collected during that time frame
[1] Prior to FY08, "Other" sponsors were not reflected in their own category and these dollars are inclugedsinder "Federal Aw

[2] Measures reflectivity only in the ACTREC Initiative
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Gifts & Other Sources:

These are often provided for specific research or education goals identified by the
organization, such as disease specific research. As an example, the McKnight Brain Institute at
UA was funded with a $5M from the McKnight Brain Research Foundation with the stipulation
that UA provide matching funds to support research to understand the neural basis for cognitive
changes that occur during aging.

3.1.2 Technology transfer & collaborations

The program will continue to work with our faculty to encourage interactions with
industry sectors for research collaboration, facility use, clinical trials and development of
technology. This is accomplished through one-on-one interaction, workshops and seminars, and
other events for both faculty and local companies, as well as attending national meetings, such as
BIO, to interface with companies and work with local bioindustry groups such as BIOSA and
place UA students in industry labs for internships. These industry interactions contribute to
expanding the bioscience industry in Arizona

The program will work with economic development partners (TREO, AZDoC, UASTP,
etc.) to support their efforts in encouraging companies to relocate or build new facilities in
Arizona. This activity will include interactions between program staff, hosting visits by industry
leaders who are investigating Arizona as a potential location, participating in state, national, and
international forums promoting Arizona as a region for biotechnology.

To accomplish the tech transfer activities, the program has formed partnerships with
various entities within the UA. Strong ties with the U A 00sdtice of Technology Transfer (OTT)
are central. In addition, the program works closely with Office of Research Contract Analysis
(ORCA) for sponsored research and other contracts. The Arizona Center for Innovation (within
the UA Science and Technology Park) and the U A &M Guire program (within the Eller College
of Business) are outlet partners for potential startup company development.

Current collaborations are in place with a number of corporate partners. This includes an
active collaboration with Neuralynx, Inc., a Tucson-based company that has developed the
electronic hardware for data acquisition of brain electrical signals from large cell ensembles.
Brain Institute faculty currently have agreements with this small business. The program has also
entered into collaborative research endeavors with Ventana Medical Systems for high through-
put in situ hybridization methodologies involving quantum dots as well as a collaboration for
cancer diagnostics, with DMetrix, Inc. for the development of the fluorescent version of their
array microscope scanning methodologies, and with High Throughput Genomics for a gene
expression center funded by Science Foundation Arizona. These companies are also located in
Tucson.

Invention Activities (Invention disclosures & Licenses and options): Monitoring
invention activities relies heavily on our UA partners and their mechanisms for capturing these
metrics. It should also be noted that OTT is a TRIF-funded initiative and UA-wide technology
transfer metrics, including those for the Bioresearch Program, are provided in the OTT business
plan. These inherently cover the program as it is a part of the UA community serviced by OTT.
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New startup companies: The program0 goal is to establish a minimum of three new
companies during the next five-year funding cycle. This metric will include companies initiated
by faculty members and those based upon program inventions. Identified opportunities or
interested faculty are nurtured by collaborating closely with the appropriate partners to optimize
success. These may be the Eller Co | | &gGaife grogram to foster new company formation
and development of business plans; OTT for patent and transactional issues; ABOR review, and
accessing their network of investors and business contacts; and AzCI for incubator services.

3.1.3 Workforce contributions

New Faculty Hires: New faculty hires are essential for continuing to build the research
programs and to remain competitive on national and international levels.

Undergraduate, graduate and postdoctoral trainees: Initiatives impact all life sciences
programs, but metrics are reported only for program laboratories. Projected metrics are based on
personnel currently training in program labs; the projected increases are calculated from the
average yearly increase over three years (2002-2004). These trainees will be well educated to
employers seeking highly trained life scientists. Providing research experiences for students in
bioindustry benefits the biotechnology industry through increasing the numbers of students
exposed to careers in biotechnology and providing recruitment opportunities for the industry.

Clinical Scholars Circle members: Faculty from any UA college or consortium partner who
receive training provided by ACTREC, who participate as collaborators in its mission, or who
make use of its clinical studies support services, will be eligible to join the Clinical Scholars
Circle. Until such time that ACTREC achieves formal designation as a Center or Institute, with
defined academic appointments, Circle membership will identify the group of clinical and
translational faculty whose work will be considered in ACTREC metrics.

Affiliate Institution Partners in ACTREC: Government and community outreach is
fundamental to ACTREC. As a simple metric for success of the consortium, we will count the
following. Clinical partners in ACTREC include hospitals, healthcare systems, the Arizona
Telemedicine Program, clinics, and clinical research units. Clinicians in ACTREC include
physicians, nurses, pharmacists, public health professionals, and all allied professionals that
become affiliated with research and education projects of the consortium. Research institutions
in ACTREC include BIOS, TGen, the Biodesign Institute of ASU, C-Path and public or private-
sector business or industry partners.

3.1.4 Outreach and Education

K-12 teachers and educators trained: Professional development opportunities and
research experiences for teachers are supported through programs such as the BIOTECH project,
BioME, CATTS, the M.S. for Teachers in General Biology Program, AzStart and the Teacher
Interns in Plant Genomics program. The metrics for teacher training and teachers involved in
research are based on current numbers with projections for increases through TRIF support.
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K-12 students benefiting and participating: Two categories are combined. First, the
students benefiting from teacher training reflects the number of students who are impacted each
year by the teachers who have been trained through a life science outreach program for teachers.
These figures are based on actual numbers from the currently supported programs with projected
increases to account for the new opportunities provided by the UA Science Center. The second
category is K-12 students participating directly in outreach activities.

Workshop, seminars, and conference supported: It is important that the program
distributes knowledge to the community at large, government entities, and the scientific
establishment. A metric for this will be the number of workshops, seminars, and conferences
supported. BIOS has budgeted funds to help support one symposium each year in which
speakers will be derived from nationally and internationally recognized UA faculty and external
faculty. The topic of each annual symposium will change each year and it will be determined by
a small faculty committee. In addition, BIOS will support a minimum of two workshops each
year that will catalyze new initiatives and strengthen current initiatives.

The McKnight Brain Research Foundation began a cooperative effort in partnership with
the National Institute on Aging (NIA). The McKnight Institute Directors and staff of NIA
organized a ACognitive Aging Summit" which wa
Summit was to recommend priorities for research initiatives that could be pursued in future
partnerships. Dr. Barnes will participate in plans for ensuring that applications for future research
support will address the most pressing interdisciplinary research directions in the field of
memory and aging. Approved research proposals will be funded through an NIA/McKnight
Brain Research Foundation cooperative agreement.

3.2 Timeline for achievement of goals

This business plan builds on the previous cycle of funding which was used to establish
the BIOS Institute with its associated administrative structures and initiate a number of activities
that have created a strong base to build from during the next five years. The program, which in
this cycle of funding also includes the McKnight Brain Institute and ACTREC, is actively
pursuing each goal and currently has the staff on board for carrying them out. The most financial
intensive endeavor will be recruitment of additional top faculty to the university. The budget
allocated to the program is not sufficient to carry out all programs independently. Thus, the
amount of funds contributed through partnerships with other entities on campus will affect the
speed with which the program can achieve its goals. If the state and national research funding
climate remains level or increases, the program should achieve the predicted outcomes by FY11.
If there is a significant decrease in federal or state funding, achievement of the program goals
will be delayed.

ACTREC goals of establishing clinical and translational infrastructure and implementing
a Clinical Scholars Circle, was realized in 2007 with 6 proposals funded for junior clinicians
with senior clinician and scientists mentors. It is expected to continue to grow and expand as
more proposals are funded and additional senior clinician/scientists are recruited to serve as
mentors. Return on investment from these early objectives should be apparent from program
metrics in future years.
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The other ACTREC goals begin a rapidly accelerating phase of implementation at such
time as the CTSA is awarded, superimposing a dramatic acceleration on program metrics that
will begin between FY 2009 and FY 2012, depending on when grant funding is obtained. Later
receipt of a CTSA award would, for obvious reasons, defer this acceleration, but the gradual
increase in ROI from the underlying program should continue regardless. In the event that a
second- or third- round CTSA application should be required, this ongoing increase in clinical
and translational productivity will add to the strength of subsequent efforts.

33 Early proof of performance
3.3.1 Accomplishment of goals

BIOS is the longest running initiative under this program. In response to the request by
the Arizona Board of Regents, the BIOS initiative was evaluated during Fall 2004 and Spring
2005 to address whether BIOS, during its first three years of operation, met its mission, goals and
metrics relative to the first business plan; whether the university received an appropriate return
on investment; and to assess the impact on the state, especially with respect to implementation of
the Battelle Roadmaps. This rigorous review revealed a very positive and significant impact of
BIOS. Among the findings from the review were:

BIO5 Evaluation Team: fi B | ®@1naking excellent progress toward its goals.
Vicki Chandler demonstrated that she was an excellent choice as a director. She brings an
extraordinary energy and enthusiasm to the job, and has managed the transition from previous
directors effectively. She has followed her vision that BIOS should benefit the whole
community by engaging faculty throughout all five disciplines in collaborative activities. She
has the strong support of her advisory committee and all others we have contacted. If allowed to
proceed as planned, Dr. Chandle r as#®n for the next several years will build on current
strengths of the University, assemble core groups with diverse expertise together in the Keating
Building, prepare students for bioindustry, and will improve the technology transfer process of
thei nstitute. o

University TRIF Program Review Committee: fi T lRReview Committee concludes that
the BIOS Institute has made excellent progress toward its goals and has very significantly
increased the research and discovery activities of the University in areas of biotechnology,
medicine and agriculture. Under the leadership of Dr. Vicki Chandler, the Institute has also been

instrumental in attracting outstanding new faculty and top students totheu ni ver si t y.

In its first six years BIOS helped to bring 44 new faculty members to campus; faculty
supported by BIO5 brought $122.6 M in new grant funds to the state (as of June 30, 2007). BIOS
contributed to the establishment of state-of-the-art genomics and proteomics facilities; expanded
interdisciplinary undergraduate and graduate training and K-12 science education and outreach
programs; established networks of industrial interactions and collaborations, expanded
technology transfer capabilities and established multiple new companies.

Both the McKnight Brain Research Initiative and ACTREC were begun in FY07 and
have shown great progress and promise in a short time:
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The Induction Ceremony for the Evelyn F. McKnight Chair for Learning and Memory in
Aging and the Dedication Ceremony for the Evelyn F. McKnight Brain Institute were held
December 11, 2006. In attendance were high ranking University of Arizona officials, including
the Provost, the Vice President for Research, the Director of the Arizona Research Laboratories,
the Dean of the College of Medicine, the Dean of the College of Social and Behavioral Sciences,
the Director of the statewide Arizona Al z h e iConsntivinsand the Director of the BIOS
Institute. Also in attendance were faculty, postdoctoral fellows, graduate students,
undergraduate students and research staff from numerous departments across campus, the
affiliated faculty of the Evelyn F. McKnight Brain Institute, and the Trustees of the McKnight
Brain Research Foundation. Following the induction ceremony, the dedication of the Evelyn F.
McKnight Brain Institute was held inthe | n s t indwuphceod the 3rd floor of the Life
Sciences North Building. This is an auspicious beginning for the Institute and sets the tone for
the anticipated productive interactions not only across this campus, but also throughout the State
of Arizona and beyond.

The Arizona Clinical and Translational Research and Education Consortium (ACTREC)
was established in 2005-6, at which time the consortium submitted a P20 CTSA planning grant
application to the NIH. This planning grant received an extraordinarily strong review, based on
the c 0 N S 0 ruhiqueuamd dnsovative approach, its solid institutional support, and its strong
community ties. News of the successful P20 was received with immediate enthusiasm by
consortium faculty, and development of the overall program has proceeded with tremendous
energy.

Establishment of the ACTREC office at UA and the statewide consortium is a vivid
demonstration of Ar i z @ommifimsnt to clinical and translational science. The new infra-
structure and training opportunities created by this well-timed investment will boost research
productivity and faculty development in support of the CTSA application, submitted in fall 2007.
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Section 4 T Pro Forma Financials

4.1 Funding request

FINANCIAL INFORMATION

FYO08 FY09 FY10 FY11
FYO03 FY04 FYO05 FYO06 FYO07 Revised Revised Revised Revised
Actual Actual Actual Actual Actual Budget Budget Budget Budget
REVENUE
Carry Forward $ - $2,761,724 | $ 365,463 | $1,764,660 | $2,521,226 | $2,586,804 | $3,352,595 | $ - $ - $ -
New TRIF Revenue $ 4,837,623 $ 4,803,518 | $5,251,866 | $6,976,943 | $5,811,155 | $6,644,563 | $7,107,812 | $7,654,824 | $7,811,977 | $7,947,633
Regents Innovation Fund $ - $ - $ - $ - $ - $ - $ 500,000 | $ 500,000 | $ 500,000 | $ 500,000
TOTAL REVENUE $ 4,837,623 $ 7,565,242 | $5,617,329 | $8,741,603 | $8,332,381 | $9,231,367 | $10,960,407 | $8,154,824 | $8,311,977 | $ 8,447,633

EXPENDITURES

Personal Services $ 620,100 $3,325,935 | $ 308,333 | $2,594,735 | $3,604,324 | $3,350,614 | $9,445,207 | $6,888,854 | $ 7,068,007 | $ 7,203,163
All Other Operating

Expenses $ 1,195,799 $3,713,844 | $1,544,336 | $1,475,642 | $2,353,434 | $2,359,151 | $1,165,200 | $ 1,265,970 | $ 1,243,970 | $ 1,244,470
Capital $ 260,000 $ 160,000 | $ 2,000,000 | $2,150,000 | $ 1,687,819 | $ 169,007 | $ 350,000 | $ - |s - $ -

TOTAL EXPENDITURES $ 2,075,899 $ 7,199,779 | $ 3,852,669 | $ 6,220,377 | $ 7,645,577 | $ 5,878,772 | $10,960,407 | $ 8,154,824 | $ 8,311,977 | $ 8,447,633

Return on Investment 0.7:1 2.2:1 6.1:1 4.3:1 3.5:1 6.4:1 2.9:1 4.8:1 511 5.7:1

Notes:
1) Carry forward for FY 07 consists of the following: Carry forward of $686,804 from BIO5 Institute; Over-realized revenue of $900,000 from McKnight Brain Institute; and
Over-realized revenue of $1,000,000 from Arizona Clinical and Translation Research.
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APPENDIX A
Advisory Board Membership Lists

BIOS Business Advisory Board (BAB)
Robert Ashley, CEO
Ashley BioPharm, LLC
Robbie Barkley, President and CEO
Barkley Ag Enterprises, LLP
David Cohen, Managing Director
Technology Network International
Jack E. Davis, CEO
Arizona Public Service
Robert Davis, First Vice President
CB Richard Ellis Tucson LLC
Jack Dean, President, Research and Development (Retired)
Sanofi-Aventis Pharmaceuticals, Inc.
Burt Ensley, Chairman and CEO
MatrixDesign
Bernd Fischer, Minister (Economics)
Embassy of the Federal Republic of Germany
Stephen Goff, Senior Syngenta Fellow
Syngenta Biotechnology, Incorporated
Lisa Haile, Partner
DLA Piper, Rudnick Gray, Cary, US LLP
Joseph Jasinski, Program Director
IBM HealthCare and Life Sciences Research
Thomas W. Keating, Chairman
Loma Catalina Company
(Chair of the BAB through December 2006)
Robert Morrison, Executive Director
Desert Angels
(Chair of the BAB starting January 2007)
Michael Murphy, Corporate Legal Counsel
Beaudry Motors
Kathleen Perkins, CEO
Breault Research Organization, Inc.
(Vice-Chair starting January 2007)
James Randolph, Senior Vice President and Chief of Utility Operations (Retired)
Pacific Gas and Electric Company

Trustees, McKnight Brain Research Foundation
John G. Clarkson, M.D.

J. Lee Dockery, M.D.

Michael L. Dockery, M.D.

Nina Ellenbogen Raim, M.D., J.D.

Teresa W. Borcheck, Corporate Trustee
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Evelyn F. McKnight Brain Institute Scientific Advisory Board
Carol A. Barnes, Ph.D.,
R e g e Prdfessd¥, Psychology, Neurology and Bio5;
Director, Evelyn F. McKnight Brain Institute
Geoffrey L. Ahern, M.D., Ph.D.,
Professor, Neurology, Psychology, & Psychiatry;
Director, Behavioral Neuroscience & Al z h e iChine r 6 s
Elizabeth L. Glisky, Ph.D.,
Professor, Psychology
Alfred W. Kaszniak, Ph.D.,
Professor, Psychiatry, Psychology and Neurology;
Head, Department of Psychology;
Director, Coordinated Clinical Neuropsychology Program
Bruce L. McNaughton, Ph.D.,
Professor, Psychology, Physiology and Bio5;
Director, ARL Division of Neural Systems, Memory and Aging;
Chair, Graduate Program in Neuroscience
Naomi E. Rance, M.D., Ph.D.,
Professor, Neurology, Cell Biology & Anatomy and Pathology;
Associate Head, Department of Pathology
Lee Ryan, Ph.D.,
Associate Professor, Psychology;
Director, Cognition & Neuroimaging Labs

ACTREC Adyvisory Board
Keith Joiner, MD, MPH,

Vice Provost for Medical Affairs and Dean, College of Medicine (Chair)
J. Lyle Bootman, PhD,

Dean, College of Pharmacy
Vicki Chandler, PhD,

Director, BIOS Institute
Marjorie Isenberg, DNSc, RN,

Dean, College of Nursing
Thomas Peterson, PhD,

Dean, College of Engineering
Joaquin Ruiz, PhD,

Dean, College of Science
Eugene Sander, PhD,

Interim Provost and Executive Vice President for Academic Affairs
G. Marie Swanson, PhD, MPH,

Dean, College of Public Health
Leslie Tolbert, PhD,

Vice President for Research
James Wyant, PhD,

Dean, College of Optical Sciences
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