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Arizona State University and Mayo Clinic Scottsdale have joined forces on several new and
exciting collaborations in medical research and education. The collaborations include the
development of joint education programs involving law, business and nursing; setting up a joint
seed-fund program to pursue cutting-edge research and technology; collaborative research in
bioinformatics and bioengineering; and shared office space on each campus. The
collaborations draw from the major strengths of each organization - ASU's recognized
leadership in basic research and its advanced programs in biodesign and biotechnology with the
Biodesign Institute, and Mayo's extensive clinical experience, medical education programs and
its vertical integration of research spanning basic science, laboratory based clinical
investigation, clinical trials and population sciences.

Some specific provisions of their agreement include: (1)Establishment of a seed fund to support
the interdisciplinary and translational research projects that are collaborative efforts between
ASU and Mayo Clinic scientists. ASU and Mayo will each contribute an equal amount of money
to the fund. (2)Development of joint education programs. (3)Provisions for shared faculty and
appointments for Mayo Clinic and ASU faculty at both institutions. (4)Shared graduate students
and involvement of Mayo faculty in ASU graduate programs., and (5)Establishment of ASU-
Mayo Clinic collaborative partnership offices, one at Mayo and one at ASU. ASU and Mayo
Clinic have a long history of collaborations over the years. In 2003, the two institutions signed
an agreement to advance specific areas of research, including neuro-imaging, receptor biology,
microdevices and vaccine development.

Main areas of
research
collaboration:
Cancer,
Neuroscience,
Cardiovascular
Disease,
Bioinformatics
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1. MOU

MOU on file. Signed 06.26.2003.

2. Faculty

Keith Frey, MD (Family Medicine) — Biomedical Informatics

Sandra Gendler, PhD (Biochemistry) — Biodesign

Richard Caselli, MD (Neurology) — Biodesign

Barbara Pockaj, MD (Immunotherapy & Surgical Oncology) — Biodesign
Richard Schlinkert, MD (Surgery) — Bioengineering

William Pavlicek, PhD (Medical Physics) — Bioengineering

Gary Ezzell, PhD (Oncology) — Bioengineering

Jerry Caulkins, MD, PhD — Bioengineering

3. Education Programs

Joint Nursing Program

Twenty students began classes in August 2005 for the 16 month program taught by Mayo
faculty. There were 95 applicants for the 20 spaces. ASU and Mayo Clinic Scottsdale have
reached an agreement to collaborate on a new joint nursing program based at Mayo Clinic
Hospital in northeast Phoenix. This program was created to increase enrollment capacity for
nursing students statewide through the combined resources and clinical strengths of both
institutions. Nursing students will receive their didactic and clinical training using the ASU
College of Nursing curriculum taught by faculty composed of master's level registered nurses
from Mayo Clinic in classroom and laboratory learning space at Mayo Clinic Hospital.

"The education of medical professionals, including nursing staff, has been a priority at Mayo
Clinic for nearly a century," said Victor F. Trastek, M.D., chairman, Board of Governors, Mayo
Clinic. "This exciting new program with our partners at ASU will contribute significantly to our
ability to deliver compassionate, high quality care to patients here in the Valley and beyond."

"This is a wonderful example of how ASU and Mayo programs complement each other and how
we have learned to work together to achieve a higher level of learning," said Milton Glick, ASU's
former executive vice president and provost. "Nursing is a critical area of need for Phoenix and
the Valley. By bringing this new program together, Arizona State University and Mayo Clinic will
help fill those needs for many years to come."

The joint nursing program draws on the respective strengths of both organizations. The ASU
College of Nursing has a 45-year history of educating professional nurses at undergraduate and
graduate levels to provide the highest quality health care to individuals, groups and communities
and to critically examine and effectively respond to the changing health care needs of society.
As one of the world's premier medical institutions, Mayo Clinic has a long tradition of integrating
medical education with clinical practice and research for the benefit of patients everywhere.
Mayo trains medical professionals to practice medicine and teach throughout the world.
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"We are proud to partner with ASU in this effort. It is an exciting opportunity to bring our clinical
knowledge and expertise to the classroom for a new generation of nursing students," says
Debra K. Pendergast, M.S.N., R.N., chairwoman, Division of Nursing Services/associate
administrator, Mayo Clinic. "Our nursing staff is looking forward to translating their knowledge
and leadership to help prepare nursing students to respond to the health care needs of the
communities they will serve."

"This innovative partnership is a wonderful example of professional collaboration for the benefit
of the community," says Barbara Durand, former dean, ASU College of Nursing. "As a graduate
of the Mayo Clinic/St. Mary's nursing program in Rochester, Minn., many years ago, | am thrilled
that the College of Nursing is partnering with such a quality organization."

This new program was developed as part of the ongoing collaboration between both
organizations in education and research. Mayo Clinic and ASU also are responsible for other
collaborations involving law and business. They have a joint seed-fund program to pursue
cutting-edge research and technology, collaborative research in bioinformatics and
bioengineering, and shared office space on each campus.

Joint M.D. / J.D. Program

The College of Law at Arizona State University and the Mayo Medical School have joined
together to offer Mayo students a special opportunity to earn both an M.D. degree and a Juris
Doctor (or J.D. degree) in a combined program. In the combined M.D.-J.D. program, the Mayo
students will study at both Mayo and the College in a synergistic program that will spread their
learning of medicine and the law over six years.

Applicants must be admitted to the Mayo Medical School M.D. program and be in good
standing. Mayo students will be considered Arizona residents for purposes of determining
tuition. Program fees, when applicable, are the responsibility of the student. Students should
refer to Mayo Medical School's Academic Leave of Absence Policy for information regarding
health benefits. Full-time resident tuition for the 2004-2005 academic year is approximately
$12,379. Students may apply for the Mayo Academic Enrichment Scholarship for tuition
assistance. Scholarships from the College of Law may also be available.

Program became operational as of Fall of 2005 — the first Mayo Medical School student started
law school courses in August 2005.

Joint M.D. / Masters of Legal Studies Program
A 12 month accelerated program with dual degree programs. Requires 30 credits with Health
Law, Genomics, or IP concentrations.

Joint M.D. / Masters of Health School Management Program
A 12 month accelerated program with dual degree programs. Requires 42 credits with
specializations in: Management, Policy, or Epidemiology.

Joint M.D. / MBA
Accelerated Mayo component. 48 credits.
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Certificate Programs

W. P. Carey School of Business, School of Health Management and Policy - Graduate
Certificate in Epidemiology and Biostatistics

This program establishes a structured Graduate Certificate in Epidemiology and Biostatistics
through the School of Health Management and Policy. The program serves as a means of
certifying those students who wish to pursue formal training in epidemiology and biostatistics
and will provide fundamental skills and concepts vital to advanced understanding of research in
a society of emerging biomedical and health related sectors.

The goal is to provide a program in epidemiology and biostatistics that gives students a
competitive advantage in health data analysis and research applications in the health industry.
It further addresses individuals whose schedules may not permit dedication to a two-year
degree program. The certificate program is designed to be a stand-alone graduate certificate
offered by SHMP and it will consist of courses already designed specifically for this audience
and taught by ASU faculty members of SHMP and other related areas. The delivery mode for
instruction will be mixed with the traditional in-class learning environment with some on-line
instruction for certain epidemiology classes. Pending the completion of any prerequisite
courses, the certificate can be completed in one year. A minimum of 15 credit hours consisting
of five (three credit) courses will be required to complete the Graduate Certificate in
Epidemiology and Biostatistics.

Applicants must meet the minimum Division of Graduate Studies academic requirements,
including a bachelor's degree from an accredited institution. They must have appropriate
course prerequisites to enroll in certificate program courses. The application will include official
transcripts, three letters of recommendation of which one should be from industry and a
statement of interest in obtaining the certificate. Acceptance is based on the applicant’s
previous college record and all relevant data provided with the application. This certificate is
stand-alone and is not intended for sharing of hours with existing degree programs to meet
graduation requirements. “Normal progress” for this certificate program will be a minimum of two
courses per year, and students are required to meet the certificate guidelines within three years.
Students must maintain a 3.00 GPA in the courses required to complete the certificate.

Required Courses

HSM 561 Biostatistics or QBA 525 or STP 532

HSM 505 Epidemiology

HSM 572 Advanced Biostatistics

HSM 598 Managing Clinical Trials: Design, Conduct and Ethics

Elective courses

HSM 598 Special Topics in Managerial Epidemiology
QBA 527 Categorical Data Analysis

HSM 598 Managerial Epidemiology

STP 535 Applied Sampling Methodology

Joint M.D. / Ph.D. Program

Faculty groups have formed to discuss the development of an interdisciplinary PhD program
with multiple tracks.  The program would include tracks for: biomedical informatics,
computational dynamical systems modeling, neuroscience, and imaging. Interests will be
outlined in the area of Ethics and Biomedical Informatics.
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Medical Technology Program
Discussion regarding shared student experiences in Medical Technology program.

4. Research Programs

Seed Grants

The ASU/Mayo Partnership for Collaborative Research (PARCORE) offers a Seed Grant
Program to encourage new collaborative research projects between ASU investigators and
Mayo Clinic Scottsdale investigators. The projects selected for funding are those that involve an
active, hands-on role of both the ASU investigators and the Mayo investigators. The projects
are well-conceived pilot studies that have a high probability of leading to a later submission to
the National Institutes of Health (NIH) or other peer review, grant funding agencies for longer
term support of the project. The site of the work can be at either MCS or ASU (or both). Up to
$40,000 may be awarded for each application. The awarding of 4 or 5 Seed Grants per round is
envisioned. However, only one application per research team is accepted. Highest priority is
given to new projects that enhance collaborations between ASU and Mayo. Within 18 months
of being awarded a Seed Grant, the Mayo and ASU collaborative investigator team is expected
to submit a competitive proposal to an extramural, peer-review grant agency or foundation.
Furthermore, it is expected that the resulting new proposal will have a budget of at least ten
times the amount requested for the Seed Grant.

The third selection of awards was made in November of 2006. The funded proposals include:

1) The Intestinal Microbial Ecology in Normal Weight and Morbidly Obese Individuals
(Rittmann - $37,625)

2) Stereoscopic Visualization and Haptic Virtual Exploration of Gastrointestinal Endoscopic
Images for Improved Diagnosis (Li - $39,980)

3) Discovery and Validation of Novel Glycan-Binding Peptides specific for Cancer-
Glycobiomarkers for the Detection of Pancreatic and Breast Cancers (Joshi, Lake &
Svarovsky - $40,000)

4) Combined Virtual and Empirical Methodologies for Generating a Lead Series of Pyk2
Inhibitors (Allen & Nieman - $40,000)

5) Fabrication of Computer Tomography Cardiac Phantom for Optimization of Image
Quality and Dose During Clinical Examination of the Heart (Akay & Towe - $30,000)

The second round of selections occurred in October of 2005 with five proposals funded:

1) Development of a Glycopeptides Vaccine (Gendler, Mukherjee & Joshi - $40,000)

2) A Fiber Optic Sensor of Protein Biomarkers for Rapid Diagnosis of Stroke
(Demaerschalk & Booksh - $40,000)

3) Environmental Factors and Pancreatic Cancer (Miller, Carrigan, Hayes, Raimondo,
Anbar & Gordon - $40,000)

4) Microstructure of Arm Movements in Parkinson's Disease (Adler & Dounskaia - $40,000)

5) A Software Environment to Integrate Multiple Data Type for the Analysis of Genomic
Data for Multiple Myeloma (Fonseca & Kim - $40,000)

The proposals funded in 2004:

1) A Cell-free System for Studying the Assembly and Function of Human Telomerase
Enzyme (Chen & Smith - $35,000)
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2) Sensorimotor Coordination of Multidigit Grasping in Carpal Tunnel Syndrome (Santello,
Duncan & Smith - $33,000)

3) Development of an Early Diagnostic and Treatment for Alzheimer's Disease (Sierks,
Caselli & Golde - $35,000)

4) Induced Sputum Analysis to Quantify Lower Respiratory Tract Burden of Metal-Rich
Particulate Air Pollution (Wesselius, Anderson & Hervig — $29,400)

5) Development of High-Density Neural Recordings for Deep Brain Stimulation Mapping
Studies (Evidente, He & Tillery — $29,900)

Cancer Vaccine

Researchers at the Biodesign Institute at Arizona State University (ASU) in Tempe and Mayo
Clinic will use the latest developments in laboratory and clinical sciences to reach their goal -
finding components in cancer that could be used to vaccinate against the occurrence of the
disease.

There is even the hope that some of these unique components could be shared among different
types of cancer and lead to broad protection from multiple tumors.

“This is a bold, unconventional approach backed by promising science,” said Michael Tracy,
deputy director of the Biodesign Institute.

Research led by Stephen Albert Johnston, who directs the institute’s Center for Innovations in
Medicine, suggests there may be common themes in the protein signatures that tumors
produce, Tracy explained.

At the root of most cancers is a single cell going awry and dividing uncontrollably, producing a
tumor. As cells become cancerous, they produce proteins that are unfamiliar to the human
immune system, which should prompt a protective response from the body. Yet somehow,
these stealth proteins evade the body’s defenses and allow the cells to grow into a tumor.

In results from animal studies, pre-vaccination with these foreign proteins creates an immune
response that prevents the tumor from forming. Unfortunately, each tumor’s protein signature
can be slightly different. In other words, even if two individuals have the same type of cancer,
their tumors may be slightly different, and therefore the concept of a widespread preventative
vaccine that would be effective in large numbers of people has been a daunting task. However,
if common themes could be identified, it could provide a means for solving this problem.

“This idea of identifying signatures unique to cancer suggests the possibility of preventive
vaccines,” said Laurence Miller, M.D., director of research and deputy director of the Mayo
Clinic Cancer Center. “This approach could avoid many of the problems associated with trying
to treat an established tumor.” Miller noted that the recent success of the human papilloma virus
vaccine to prevent cervical cancer supports this concept.

“Clearly, our arsenal of therapeutics and knowledge of cancer has significantly advanced since
the ‘war on cancer’ was declared a generation ago, but there are still entirely too many who will
succumb to the disease,” said George Poste, director of the Biodesign Institute. “Now, with
powerful new tools in understanding the genetic circuitry of cancer, ASU and Mayo Clinic are
developing a broad portfolio of risk-taking and highly creative approaches with a goal of
alleviating the suffering caused by cancer.”
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This project is the first initiative undertaken under an umbrella partnership called the Mayo
Clinic/ASU Center for Cancer-related Convergence, Cooperation and Collaboration (MAC5).

Mayo Clinic and ASU have invested seed funds to launch this project and obtain the initial
supportive data. Space has been allocated in a new research facility on the Scottsdale campus
of Mayo Clinic, and additional faculty and clinicians are being hired to support this phase of the
project.

“The effort may be too high-risk and technology-focused to be supported by traditional
government funding sources, so we hope that private sources will join the effort to ensure the
potential is fully explored,” said Johnston. “We anticipate that within three years we will know if
this is a viable approach. Being able to bring the expertise of ASU and Mayo Clinic together on
such an exciting and potentially beneficial effort significantly enhances our potential for
success,” he said.

5. Facilities & Technology

MMCRB Space—
ASU will share research space in the Mayo Clinic Collaborative Research Building — terms
being negotiated.

6. Other

Fine Arts Collaboration — ASU Herberger College of Fine Arts with Mayo Hospital

ASU Department of Theatre students take on life's hardest role in new Mayo Clinic partnership -
The ASU Herberger College of Fine Arts' strong collaboration with Mayo Clinic Hospital has led
to one of its most inventive partnerships. The Herberger College Department of Theatre is
collaborating with Mayo Clinic Hospital in a pilot educational program to improve nurses' ability
to communicate effectively and compassionately with patients and families regarding end-of-life
issues. One of the most challenging areas for nurses is having conversations with patients and
families facing a life-threatening illness.

For their part of the project, theatre students will role-play patients and family members with
end-of-life issues. All of the participants, save one local actor, are graduate MA or MFA students
in the Theatre for Youth or Theatre Performance programs. For the students, the program is
both an innovative way to hone their craft and impact change in patient relations. The first role-
play between the students and nurses took place on Friday, April 29, 2005.

“The idea to use theatre students is something that we had never explored before," said Denise
Betcher, unit based educator for Mayo Clinic Hospital. "We couldn't have had nurses role-
playing with other nurses; it wouldn't have been realistic enough."

The nurses individually or in pairs have conversations with a "patient and family member" about
death, including making known their wishes, collaborating on decisions about which treatments
to pursue and helping the patient and family cope. The conversations last approximately 20
minutes and will be videotaped. After the conversations are done, the nurses and Department
of Theatre students meet with facilitators to watch the videos and debrief. The facilitators, who
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are social workers and nurses from Mayo Clinic and the Hospice of the Valley, guide
discussions about what technique(s) worked and suggest alternative ways to approach issues.
The nurses share their thoughts about leading the conversation and the students provide input
as to what they liked and how they felt from a "patient and family" perspective.

The Herberger College and Mayo Clinic began collaborating in 1998 to promote community and
healing through the arts. The partnership has produced innovative programming for patients,
families and caregivers. Among the many notable projects was the 2001 musical The Doctor
Will See You Now, a poighant and humorous look at the issues facing patients and caregivers in
the healthcare system. Performed by ASU students, the musical was followed by a forum
moderated by local healthcare professionals and educators.

Sonata del Sol

The Mayo Clinic Center for Humanities in Medicine and the Arizona State University Herberger
College of Fine Arts collaborate on programs that promote community and healing though the
arts. Since 1998, the two organizations have worked closely on numerous projects for patients,
families, caregivers, and the larger community to promote the compassionate delivery of health
care. The Sonata del Sol program pairs the best of the arts with the finest of health care at
Mayo Clinic Hospital by bringing patients comfort through music.

The Herberger College School of Music provides leadership in program research and
development with musician visits at the Mayo Clinic Hospital. Medical staff members prepare a
patient referral list for the musician. After consulting with a patient’s nurse, the musician play
music, invites requests, and discusses favorite music with the patient. In its inception, the music
program offered musician visits twice weekly, 15-minute per patient sessions with four
professionals, two vocalists, one harpist, and one Native American flute player. The program
has served 1,000 patients during the two-hour musical visits held four times weekly.

Poesia del Sol

Amid the hurried activity of the nurses’ station in the Palliative Care Unit at Phoenix’'s Mayo
Clinic, unlikely background music softly plays. Wood flutes carry the soothing vibrations of
Native American history, harps play “Memory” from Cats, and lively acappella songs ranging
from swing to ‘70s tunes float down the dimly lit hallways.

Even the music of the poet’s pen—as she searches for just the right phrase — blends to create a
harmony that few would expect in a setting that cares for patients facing the end of life.

Students, artists, and researchers from Arizona State University are a vital part of this engaging
environment. Since 2003, they’ve shared artistic programming recommendations, research, and
their personal talents with Mayo Clinic physicians, administrators, and palliative care patients.
Their artistic versatility has resulted in celebrations of patients’ lives through poetry.

As part of the Mayo Clinic’s Poesia del Sol program, ASU poets aim to create precisely that
moment. Master of Fine Arts candidates and alumni compose poems based on conversations
with terminally ill patients.

“We work with people who still want to say something,” says Regents’ Professor Alberto Rios,
who monitors the artistic quality of the program. “And we understand they’re not saying it for

Page 10 of 43



OFFICE OF CLINICAL PARTNERSHIPS - ARIZONA STATE UNIVERSITY

themselves anymore. But they are saying it for someone—sometimes it is their family, and
sometimes it's just what we say to the world because it's worth saying.”

The key, adds Rios, is the ability of the poet to capture moments.

“What we do is we speak to the moments that seem inconsequential, but, in fact, our lives are
built on those moments. From our training as poets, what we help do is find words—put them in
the right places so that somebody, when they read it, feels that’s exactly what they said.”

For the 25 patients and their families who have received the gift of a poem since the program
began in 2005, this tangible proof of a life lived is often priceless.

“The patients are just amazed that something so beautiful came from something they said,
which they thought was nothing,” explains Arreta Hamrick, a physician assistant in Mayo’s
Palliative Care program.

“Particularly for the families of patients whose life expectancy was very short — for those who

died soon in the hospital, or soon after leaving the hospital — this gives the families something to
hold onto, and it just really means a lot to them,” she adds.
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MASTER LIST: ASU/MAYO COLLABORATIVE INITIATIVES

EDUCATION

Initiatives

Description

Status

Nursing Program

16 month program — 20 students.
Taught by Mayo staff.

20 students began 16-month
program Aug 2005. Program going
well.

95 applicants/ 20 spaces

MD/JD Detail of hours to be worked out- Program is operational as of Fall
can be completed in 24months (or | 2005. First Mayo Medical School
as worked out on a student by student started law school courses
student basis). in August.

Some credit will be given for
medical school courses
Dual degree programs
MD/MLS 12 month program The MLS degree has now been

*New degree

Dual degree programs

approved by the BOR, and the
MD/MLS is also effective starting
this fall

MD/MHSM 12 month accelerated program Program is ready for
implementation
Dual degree programs
MD/MBA 12 month program Program ready/ being exclusively

Concurrent degree

offered to Mayo Medical students

Need to advertise availability-
Mayo/ASU shared website.

Certificate Programs

Epidemiology and Biostatistics

Programs added.

MD/PhD

Will move towards development
of a joint degree program

“Dynamic Real Time Integrated
Medicine”

Includes tracks for: biomedical
informatics, computational
dynamical systems modeling,
neuroscience, imaging

Joint degree from Mayo/ ASU

Faculty groups have formed to
discuss the development of an
interdisciplinary PhD program with
multiple tracks.

Interest areas were outlined in the
area of ethics, and Biomedical
Informatics.

Medical
Technology
Program

Possible shared program or input
on development of new program
for ASU with Tempe and East
Campus

Initial discussions have taken
place. ASU to do curriculum needs
assessment. Mayo currently able to
serve as a clinical site only.
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RESEARCH
Initiative Description Status
Seed Grants Funding of joint research projects | First grants awarded; 2nd
round in selection process
FACILITIES
Initiative Description Status
MMCRB Space Reviewed at 10/06/05
Summit meeting.
TECHNOLOGY
Initiative Description Status
Biomedical Informatics Recommendations
Initiatives presented at 10/6/05 Summit
meeting.
OTHER
Initiative Description Status
SHSM students visit to
Mayo 11/4/05
Sonata del Sol ASU/Mayo music series Ongoing
Creative Writing project Patient “life stories” Ongoing
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St. Joseph’s Barrow Neurological Institute

350 W. Thomas Road
Phoenix, Arizona 85013
Phone: (602) 406-3000

Barrow Neurological Institute, of St. Joseph's Hospital and Medical Center CHW, actively
participates in ongoing clinical and basic neuroscience research to further the prevention and
treatment of brain, nerve and spinal cord diseases and injuries. Patients at Barrow have the
opportunity to participate in clinical research studies to receive the latest therapeutic treatment
for a broad range of neurological disorders. The Neuroscience Research Center (NRC) is a
world-class facility which features state-of-the-art technology and a highly specialized research
staff who specialize in basic research in the areas of neuro-oncology, neurology and
neurosurgery. Outstanding neuroscientists from around the world are an essential part of
Barrow's research and teaching programs. Barrow Neurological Institute maintains a national
and international reputation for superior clinical care with corresponding research capabilities.
One of the unique components of the NRC and its staff is the focus on education both for
medical professionals and the community. Research and education is comprehensively
integrated into a multi-disciplinary system which allows direct application to patient care and
treatment.

Main areas of research collaboration: MRI, Neuroscience, Cardiovascular, Biomedical Informatics,
Infectious Diseases

1. MOU

MOU on file for shared research space, joint faculty, joint neuroscience graduate program and
joint imaging graduate program.

2. Faculty

Joint Faculty

Neil Crawford, PhD (Spinal Biomechanics) — Bioengineering
Thomas Hamm, PhD (Neurobiology) — Bioengineering
James Pipe, PhD (Imaging) — Bioengineering

Volker KH Sonntag, PhD (Neurosurgery) — Bioengineering
David Treiman, MD (Neurology) — Bioengineering

Jon Valla, PhD (Neurology)— Bioengineering

Eric Vu, PhD (Neurobiology) — Bioengineering

Jie Wu, MD, PhD (Neurology) — Bioengineering

Ronald Lukas, PhD (Neurobiology) — SoLS

Adrienne Scheck, PhD (Neurology) — SoLS

Denise Campagnolo — Biodesign

Joan Shapiro - Biodesign
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3. Education Programs

Shared Graduate Students

This NIH-supported program provides pre- and postdoctoral students with interdisciplinary
training in the neurobiology of motor control. The program offers expertise in several different
systems and approaches, including behavior, biomechanics, development, modeling,
neuroanatomy, and neurophysiology. The faculty members that provide this breadth comprise
motor-control scientists of different specialties at three institutions: the University of Arizona in
Tucson, the Barrow Neurological Institute (BNI) in Phoenix, and Arizona State University. The
faculty members interact extensively and participate in collaborative efforts in both teaching and
research activities.

Institute for Neuroscience

Joint appointments for faculty. There are 37 ASU faculty members on the initial list for
appointment at SIBNI and 46 SJBNI personnel on the initial list for faculty appointments at
ASU. Purpose is to promote collaborative research in the areas of neurology, neurobiology,
neurochemistry, neurogenetics, bioengineering, neurosurgery, neuropathology,
neuropsychology, and neuromotor.

Interdisciplinary Neuroscience PhD Program

The proposed 3-year program would consist of 4 tracks: Clinical, Computational,
Neuroendocrinological and Integrative & Behavioral. The NS Program will provide unique
educational opportunities for students and residents, promote more collaborative research
efforts between faculties, provide ASU faculty and students with access to a strong neurological
science and medical facility, expedite the transfer of research advances to clinical practice,
provide BNI clinicians and scientists with a strong basic science and technology support, and
generate more profound scientific and clinical advances than each institution can achieve
individually.

ASU contributes well established graduate courses and faculty in many neuroscience-related
fields not represented at the BNI. Several departments at ASU will contribute faculty to the NS
Program via joint appointments, including but not limited to bioengineering, psychology,
kinesiology, computer science and electrical engineering, speech and hearing, biology, and
music. The BNI provides faculty from its clinical and research staff. The faculty will be recruited
from Neurosurgery, Neurobiology, Neurology, Pediatric Neurosciences, Neuroradiology,
Neuropathology, and Neuropsychology, as well as other appropriate St. Joseph’s clinicians and
researchers, who will collectively contribute strong clinical and basic neuroscience expertise not
represented at ASU.

A unique feature of the ASU-BNI Neuroscience Program will be the inclusion of clinical case
studies into the core curriculum, thus providing a partial focus on neurological diseases from the
start of matriculation in the Program. For example, a potential course on motor systems would
include lectures on the physiology and anatomy of specific motor systems interspersed with
lectures on clinical pathology and treatment of the disorders involving those systems. In this
way, students and fellows attending the courses would gain a broad understanding of
neuroscience and its clinical relevance. The goal is to produce both researchers and clinicians
with knowledge that enables them to bridge between basic research and clinical application.
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Motor Speech Disorders Lab -

Coor Hall 3409 - Director: Julie M. Liss, Associate Professor

The Motor Speech Disorders Laboratory at Arizona State University has state-of-the-art
capabilities for both acoustic and perceptual analyses of speech. Presently, two lines of
research are being conducted in the area of motor speech disorders. The first line takes a
cognitive-linguistic perspective and focuses on the perception of dysarthric speech, and clinical
intervention models.

Our grant, “The Perception of Dysarthric Speech” (NIH-NIDCD), examines how listeners
perceptually deal with different types and severities of dysarthria. The ultimate goal of this
research is to develop a dysarthriaspecific intervention model that takes into account the
perceptual needs of the listener. In collaboration with colleagues at Mayo Clinic-Scottsdale, we
collect speech samples from patients with Parkinson’s disease, ALS, multiple sclerosis,and
Huntington’s disease.

A second line of research focuses more on the production aspects of speech. Our motor control
studies include the effects of drugs and surgery (DBS) on speech in Parkinson’'s and other
movement disorders; speech production deficits in hereditary diseases; and patterns of cortical-
muscular coherence during speech and non-speech tasks. These projects are supported by and
conducted through collaborative efforts with our colleagues at Mayo Clinic Arizona.

4. Research Programs

Biomedical Informatics
Shahram (Shez) Partovi

Tissue Bank Collaboration
Development of tissue banking procedures and quality control in process.

Imaging Research — ASU/SJBNI Partner in Imaging Research and Education
This partnership will establish a
working collaboration with ASU and
SJBNI initially centered around MR
and CT neuroimaging. This effort
will  be primarily focused on
development of ‘next generation’
imaging technology, and may
expand into additional modalities

Research Highlights - Barrow Neurological Institute/

St. Joseph's Academic Medical Center

Neurological diseases - epilepsy, brain
tumors, MS, cerebrovascular
disease, brain and spine treatments

(e.g. PET/CT, optical imaging) and Trauma
may grow to include clinical imagin

y.g . . ging Genetics - Pediatrics and adult
applications outside of genetics development/disorders

neuroimaging (e.q. oncology,
cardiac, etc.). There will be faculty
members pooled from SJBNI and
ASU, identified as the ‘core imaging
faculty’, who will have offices at
SJBNI and special privileges. It is

also the intent of SIBNI to invite the m

presence of a medical imaging

Cardiovascular disease
Device development

Child Study - Autism,
Fragile X syndrome

vendor [currently identified as
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General Electrical HealthCare (GEHC)] who will have engineers on-site to join in this
partnership — these individuals will share the privileges of the core imaging faculty.

5. Facilities & Technology
1. fMRI
2. Tissue banking
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1441 N. 12th St.
Phoenix, AZ 85006
(602) 495-4000

Banner Good Samaritan Medical Center is involved with several research projects at any given
time. Specifically, researchers in Alzheimer's disease and spinal cord injury at Banner Good
Samaritan have caught the attention of the national medical community and the national press
with breakthrough research. Recently, Banner Good Samaritan strengthened its neuroscience
programs with the addition of a Comprehensive Neuro-Services Program and being designated
as a "Primary Stroke Center" by the American Heart Association.

In addition, Banner Good Samaritan serves as home to the Arizona Alzheimer's Research
Center, a multi-institutional research center, which was recently awarded a grant from the
National Institute of Aging for the study of Alzheimer's disease. The consortium's primary goals
are to help in the understanding, early detection, and prevention of Alzheimer's and to reach out
to Arizona's underserved and understudied minority populations.

Main areas of research collaboration: Cancer, Diabetes, Spinal Cord, Alzheimer’s disease
1. MOU

Overarching MOU signed 09.02.2004.

2. Faculty

Kelly Roy, MD (ObGyn) — Banner Good Samaritan Hospital — Bioengineering

John Mattox, MD (ObGyn) — Banner Good Samaritan Regional Medical Center — SoLS, Biodesign
Dick Herman, MD
(Neuroscience/Spinal Cord
Injury) — Banner Good Research Opportunities with Banner Health
Samaritan Regional Medical
Center — Biodesign

Padma Mahant, MD — )
Banner Good Samaritan Neuroscience:
Regional Medical Center -
Biodesign

Eric Reiman, MD — Banner
Good Samaritan Hospital —
Biodesign

Johan Samanta, MD —
Banner Good Samaritan
Regional Medical Center —
Biodesign

Alan Leibowitz, MD,FACP -
Banner Good Samaritan
Regional Medical Center —
Biodesign '
Mark Smith, MD - Banner m
Good Samaritan Regional

Spinal Cord Injury and Rehabilitatio
Alzheimer’s Research |
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Medical Center — Biodesign

3. Research Programs

Alzheimer’s comprehensive center — Supply Support Structure for the Families of Patients

The Arizona Alzheimer’'s Research Center, a multi-institutional research center based at Banner
Good Samaritan, was recently awarded a grant from the National Institute of Aging for the study
of Alzheimer’s disease. The consortium's primary goals are to help in the understanding, early
detection, and prevention of Alzheimer's and to reach out to Arizona's underserved and
understudied minority populations. In another study from the National Institute of Health, we are
reaching out to individuals from various ethnic backgrounds who have an immediate family
member (such as a parent) with a history of memory and thinking problems. The research may
involve getting a blood test, participating in cognitive testing and/or brain imaging studies.

Because of Arizona’s increasing elderly population, several Arizona State University professors,
working under the umbrella group of the Arizona Alzheimer's Research Center (AARC), have
made it their mission to assist in the understanding, early detection, treatment and prevention of
Alzheimer’s disease. Alzheimer's disease (AD)—a progressive, degenerative brain disorder that
gradually weakens a person’s ability to carry out daily life—is the most common form of
dementia among the elderly.

According to the Alzheimer’'s Disease Education and Referral Center, it is estimated that as
many as four million Americans suffer from AD, with as many as half of those age 85 and older
thought to be afflicted with the disease. Alzheimer's disease has received significant media
coverage since the June 5 death of former President Ronald Reagan, who was diagnosed with
the disease a decade ago. ASU faculty and the AARC, which is comprised of eight leading
biomedical institutions in the state that include Arizona State University, Banner Good
Samaritan Medical Center, the Barrow Neurological Institute, the Mayo Clinic Scottsdale, the
Sun Health Research Institute, the University of Arizona, Northern Arizona University, and the
Translational Genomics Research Institute, have been collaborating since 1998 in such diverse
disciplines as brain imaging, computer science, basic and behavioral neurosciences and clinical
and neuropathological research.

ASU professors Dr. Gerald Farin, Dr. Gene Alexander and Dr. Rosemary Renaut are working
on brain imaging techniques that characterize alterations in brain function and structure in
person’s affected by or at risk for Alzheimer’s disease. Farin, a professor in the Department of
Computer Science in the Ira A. Fulton School of Engineering, has been working on the brain
imaging project for the last six years and has been awarded more than $2 million in funding. His
work has been supported as part of the AARC by a grant from the State of Arizona and with
matching support from Arizona State University.

“Drs. Alexander, Farin and Renaut are also playing important roles in the effort to develop, test
and apply brain imaging techniques in the early detection and tracking of Alzheimer’s disease
and in the evaluation of drugs to treat and prevent this devastating disorder,” says Dr. Eric
Reiman, who serves as director of the Arizona Alzheimer's Disease Consortium and the PET
(positron emission tomography) Research and Alzheimer's Disease Research Programs at
Banner Good Samaritan Medical Center.

There are no simple blood tests or easy detection methods to diagnose Alzheimer's disease. In
fact, the only definitive way to diagnose AD is to find out whether there are plaques and tangles
in brain tissue—the pathological hallmark of the disease—that is only possible to see during an
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autopsy. Therefore, doctors can only make a diagnosis of “possible” or “probable” AD based on
several examination methods, including a medical history, medical and neuropsychological tests
and brain scans. An early, accurate diagnosis of AD helps patients and their families plan for
themselves and gives them time to discuss care options while the patient can still take an active
part in decisions. In addition, early diagnosis offers the best chance to treat the symptoms of the
disease. On average, AD patients live eight to 10 years after their initial diagnosis, although the
disease can last for as many 20 years.

Brain imaging techniques provide a window through which researchers and clinicians can view
the structure and functions of the human brain. Researchers at ASU have made great strides in
this field, with the ultimate objective to develop, implement, apply and test image analysis
techniques to better characterize alterations in brain function and structure in persons affected
by or at risk for AD. Furthermore, these same techniques can be used to characterize the ability
of drug treatments to halt the progression or prevent the onset of the disease.

“We've developed a bunch of tools to compare brain images,” says Farin, an expert in the field
of computer-assisted geometric design, the mathematical description and three-dimensional
visualization of objects. “Brains are very different from one person to another. You have to
essentially create a template, a standard brain... then everything gets mapped to that.” Before
the mapping can take place, Farin first must “flatten” the brain region necessary for our higher
functioning, the cortex. Here, the 3D folded and curved surface of the cortex is “stretched” until
the cortical surface data is flat. Farin and his associates achieved this by constructing a
geodesic Voronoi diagram, a computerized model that wraps mesh around an object, in this
case a brain, and divides it into specific regions on the cortical surface.

This global diagram partitions the mesh, allowing for local flattening of each diagram sub region.
Once the brain is “flattened” and fits the computer model of the standard brain, comparisons are
made to identify specific regions in the brain that are preferentially vulnerable to the early stages
of neurodegenerative disorders, such as AD. These images may help doctors diagnose the
disease earlier and may provide a target to evaluate potential treatments and prevention
therapies.

In addition, the mathematics and statistics department at ASU has been working on the design,
study and implementation of novel algorithms to improve techniques for image reconstruction,
segmentation and processing. Renaut’'s group has focused more on techniques for parametric
imaging from dynamic PET data.

“We are interested in improving the sensitivity to detect functional changes in the brain,” says
Renaut, a mathematics and statistics professor at ASU, who also serves as the director of the
new Professional Science Masters degree in Computational Biosciences.

Another member of the ASU team, Dr. Gene Alexander, an associate professor of clinical
psychology and behavioral neuroscience in ASU’s Department of Psychology, has made
ground-breaking contributions in the application of positron emission topography (PET) imaging
to the study of Alzheimer's disease. His research focuses on the effects of aging and
Alzheimer's disease on brain-behavior relationships. Alexander uses neuroimaging techniques,
including PET and structural and functional magnetic resonance imaging (MRI), in combination
with measures of cognition and behavior, to aid early detection and to track the progression of
neurodegenerative diseases.
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“Neuroimaging provides a unique opportunity to directly evaluate the brain from the earliest to
the end stages of disease, even before the onset of clinical symptoms,” says Alexander, who
also serves as director of the MRI Morphology Core for the AARC. “This work has the potential
to advance our understanding of the mechanism of cognitive decline in aging and age-related
diseases.” MRIs are used to study changes in brain structure and functional activity over time.
In functional MRI, researchers present people with a behavioral task during the scan, then
evaluate their brain images to see what areas are active. These images are then compared
between patients who have AD and those who do not.

“Brain imaging techniques have an emerging role as surrogate markers for the evaluation of
putative disease-slowing and prevention therapies,” says Reiman. “Dr. Alexander continues to
make pioneering contributions in this important endeavor.” Although there are no cures for
Alzheimer’'s disease, these techniques and applications will help doctors detect and track
Alzheimer’'s at an earlier stage. For people in the early and middle stages of the disease, the
future hope is that early drug intervention can stave off some symptoms. Furthermore, some
medications may help control behavioral symptoms of AD such as sleeplessness, agitation,
wandering, anxiety and depression. Treating these symptoms often makes patients more
comfortable and makes their care easier for caregivers.

“This (collaboration) really is an example of synergistic activities from three state universities
and most major research medical facilities in Arizona, encouraged and supported by the State
of Arizona,” Renaut says. After successfully implementing the flattening algorithm, Farin’s team
published the results in the January/ February issue of IEEE Transactions on Visualization and
Computer Graphics. Farin’s work on magnetic resonance imaging was published in the April
2004 issue of IEEE Transactions on Image Processing. Recent work on the techniques
developed by Renaut’s group has appeared in Neuroimage 2003 and Biosystems 2003.

Spinal Cord Research

Banner Good Samaritan Medical Center is conducting a research project for individuals who
have suffered spinal cord injuries. The project, which aims to restore walking ability to
wheelchair-dependent individuals, relies on the use of partial weight bearing (PWB) therapy and
the electrical stimulation of the spinal cord. Richard Herman, MD, is principal investigator and
initiator of the project. Jiping He, Ph.D, is co-principal investigator and professor at the
Department of Bioengineering in the College of Engineering and Applied Sciences at Arizona
State University in Tempe, Ariz.  Together and with their colleagues, Herman and He have
adopted a new therapeutic strategy to respond to the research question: Can functional walking
be restored in chronic SCI wheelchair-dependent people who are categorized by the American
Spinal Injury Association (ASIA) as ASIA A, B or C? ASIA A individuals have no sensation and
no voluntary muscle activity below the level of the spinal damage, ASIA B individuals have
some sensation and no motor activity, and ASIA C individuals have some sensation and some
weak motor activity.

The investigators designed a protocol for ASIA C individuals, which combined two therapies that
have each shown some efficacy in animal and human investigations. The protocol includes the
special physical therapy treatment, PWB. Once PWB facilitates a more normal stepping pattern
(the individual is not yet able to achieve functional walking), an electrical stimulator is surgically
implanted in the spinal cord on a site below the level of the SCI.In the Motor Control and
Rehabilitation Lab at Arizona State University, He supervised the development of a system to
quantify the parameters of gait in SCI patients involved in the study.
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"The collaboration between the two institutions (Banner Good Samaritan and ASU) for this
project is key," He said. "Our role at ASU, from an engineering standpoint, is to design and
implement a system that objectively captures and measures the progression of the study. This
evaluation potentially will lead the way for development of new stimulator systems."

The study's first patient, Ken Paulson, who's SCI is a C5-6 lesion in the neck area, has sufficient
upper body strength to support him while standing. Prior to the study, he could move a short
distance using a walker, but his movements revealed a poorly coordinated walking pattern that
also required a high degree of effort. Using a trunk motion as opposed to steps, Paulson
laboriously moved from one point to another, often demonstrating marked fatigue.

After PWB training, Paulson's over-ground coordinated walking improved greatly, but walking
remained laborious and very slow, complicated by his spasticity (spasms) - clearly a non-
functional behavior if he were required to walk many times in a day. When investigators were
able to introduce electrical stimulation (restorative neurostimulation) in combination with PWB,
they observed in Paulson a remarkably improved coordinated performance in which the walking
pattern was better rhythmically, faster and almost effortless - in part due to the reduction in
spasticity.

In August 2001, Bill Dotson was selected as the second subject in a joint Good
Samaritan/Arizona State University study testing the effectiveness of partial weight bearing
therapy and electrical stimulation of the spinal cord in restoring the ability to walk. Dotson
suffered a break of the T-8 (mid-chest) vertebra from a car accident eight years ago, leaving him
without the ability to move his legs. In a little over one year, Bill, too, was walking with the aid of
a walker.

Herman, who also serves as a research professor in the Department of Bioengineering at ASU,
points out that the form of electrical stimulation employed in this research should not be
confused with another therapy, Functional Electrical Stimulation (FES). "FES is usually defined
as the direct use of electric current to induce individual muscle contractions when specific
nerves and/or muscles are stimulated,” Herman said. "In our observations, individual muscles
were not excited; it seems that we were able to facilitate a walking pattern innate to the spinal
cord.”

Herman and He believe it is extremely important that hopes in the SCI community are not
falsely raised. "We must remember that this achievement has been observed in only one
patient, and there are many aspects of the research that have not yet been conducted and
analyzed," Herman said. "Nevertheless, our research team is hopeful that this novel treatment
approach will lead to restoration of functional walking in many SCI patients who are wheelchair
dependent.”

Banner Good Samaritan Medical Center, Arizona State University, Medtronic Inc., and Mobility
Research Corp have supported the research. The Food and Drug Administration has
given Herman permission to enlist three patients in the study (Paulson is one of the patients).
Banner Good Samaritan Medical Center is Arizona's leading hospital and the flagship medical
center for Banner Health with hospitals in nine states. The Rehabilitation Institute on the Good
Samaritan campus was established in 1963 and provides early, comprehensive rehabilitation
services.

The Clinical Neurobiology and Bioengineering Research Laboratory at the Institute were
established in 1987
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Arizona State University, the third largest public university in the United States, is a model
metropolitan research university for the 21st century. By matching university talents and
expertise with the vision of community leaders, ASU provides indispensable research and
support to address the major issues affecting the quality of life in the Valley of the Sun and
throughout the nation. The Department of Bioengineering was established as a separate
department in the College of Engineering and Applied Sciences through a program grant in
1999 from the Whitaker Foundation.

For more information on this research, people are encouraged to call 1-866-SPINALS5.

Collaboration with Center for Metabolic Biology

The mission of the Center is to unravel the basic mechanisms underlying the insulin resistance
syndrome. Research areas could include the role of inflammatory response, lipids, or
mitochondrial dysfunction in insulin resistance, and/or the role of muscle contraction in
improving insulin action. Metabolic Lab — Wayne Willis, Larry Mandarino, Dick Herman

Cancer Research Initiative
Developmental plans underway for a new research center focused on cancer.

Biomedical Informatics

Alan Leibowitz, Mark Smith, A s S .
Sethuraman Panchanathan BMI foci and their intersections
BMI business plan -

http://www.abor.asu.edu/spe

cial_editions/Med_Ed/App.% — Gene Bioinformatics,
201%20ASU%20BMI%20Bus . computational kiology
iness%20Plan.pdf =hge Functional genomics
The school of Biomedical —Cell R
Informatics will be located on Pharmacogenomics
the Tempe Campus, the — Tissue Imaging informatics
Downtown Phoenix

Biomedical Campus and off- — Organ, body system Clinical informatics
site at various clinical — Organism, patient Technelogy assessment,
centers. — Populaﬁm ofganizatign HSE, PH informatics
The Department of

) ) . ) Fopulation genomics
Biomedical Informatics in pul o

partnership with The

University of Arizona will

offer graduate degrees at both the master's and the Ph.D. level beginning Fall 2007 and Fall
2008, respectively.

For clinicians who wish to broaden their skills and improve their career prospects, BMI provides
a state-of-the-art education in the theory and practice of electronic medical recordkeeping,
clinical decision making and the management of information systems in healthcare. Unlike
competitive alternatives, BMI courses will be delivered within the context of a fully-integrated
medical curriculum.

For scientists and engineers, BMI will offer leading-edge courses and research opportunities to
enable them to occupy leadership roles in designing and implementing the next generation of
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systems to support biotechnology, pharmaceutical development, integrative biology and
translational research.

BMI will also act as a partner with The University of Arizona College of Medicine to help develop
the Phoenix branch of the Medical School. Future physicians will not only be able to add
courses in biomedical informatics to their medical school curriculum for the first time but also be
able to take those courses in the Phoenix location.

Additional Research Facilities in

Downtown Phoenix Biomedical Campus

Phoenix Biomedical Campus of the Arizona University
System (PBCAUS) ( 2004 -)

UofA and ASU Medical School

ASU’s New Department of Biomedical Informatics

. Phoenix Biosgience Center Buildout Phase

First Level Ret=il
Research Building
Parking Garage

Medical Education
Campus Commons/Café
Quad

IGCTGen

ABCZ

Proposed Imaging Location
ABC A1

ABC3

==~ ABC Historic Buildings (Phoenix Union)

Fsl

Arizona Biomedical Collaborative

12/14/2009

Additional shared research facilities being developed for downtown Phoenix Biomedical campus
in collaboration with University of Arizona, ASU, and clinical partners:

4. Facilities & Technology

Imaging Discussions — PET facilities/focus

Positron Emission Tomography, or PET, is an increasingly important imaging technique that
helps doctors to diagnose end-stage cancer and gain unique, valuable information about heart
disease and brain disorders. PET also plays a major role in research at Banner Good
Samaritan, particularly in solving the mysteries of Alzheimer's disease. Banner Good Samaritan
opened the first PET facility in Arizona in 1991, one of a handful in the country at the time. The
experience and expertise of the staff—developed in helping thousands of patients with complex
health issues—is simply unmatched in the state.

Page 24 of 43



OFFICE OF CLINICAL PARTNERSHIPS - ARIZONA STATE UNIVERSITY

, ‘, .‘

PET scanning plays an increasingly important role in the care of oncology patients. The PET
Center has two scanners as well as an on-site cyclotron to produce scanning doses. This
allows Banner Good Samaritan to perform many new scans that require onside manufacture of
radioisotopes. The PET center has emerged as a nationally respected research center.

Translational Genomics Research Institute
(TGen)

445 N. Fifth Street
Phoenix, AZ 85004
Phone 602.343.8400
Toll-Free 1.866.370.8436
Fax 602.343.8440
TGen is a translational genomics research institute whose success is linked to collaborative
partnerships with academic, clinical, and business entities with shared missions. TGen expects
to play a central role in collaborating with colleagues throughout Arizona and the world,
complementing ongoing activities in human molecular genetics, genomics, bioinformatics and
structural biology.

TGen's objectives are to make discoveries of the genetic markers of disease (diagnostics), to
identify and manipulate new targets for treatment of disease (therapeutics), and to develop new
ways to conduct research and analyze information (genetic technology and computational
biology tools). The diversity of genetic researchers within TGen will serve as a resource for the
greater Arizonan research community and beyond. TGen will gain enormous strength from its
academic affiliations with the three state universities in Arizona - The University of Arizona,
Arizona State University, and Northern Arizona University - which will be governed by affiliation
agreements now being negotiated.

1. MOU

MOU on file. Signed 01.15.2004.

2. Faculty

Michael Berens, PhD (Neurogenomics) — Biodesign
Seungchan Kim, PhD — Biomedical Informatics
Jeffrey Trent, PhD — SoLS

Jeffrey Touchman, PhD (Pathogen Genomics) — SoLS
Dietrich Stephen, PhD — SoLS

3. Research Programs

Genetic Markers for Cancer — Joint Research to Identify Genetic Markers for Various Cancers

The Translational Genomics Research Institute (TGen), ASU and the International Genomics
Consortium (IGC) have selected IBM as their technology partner for genomic research to
accelerate research into diseases such as cancer, diabetes, Parkinson's and Alzheimer's with
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hopes of developing improved treatments and finding cures. IBM will deploy a powerful
supercomputing infrastructure to be housed at ASU.

"ASU is providing a state of the art computational facility as part of our support for TGen and its
genomics research mission," said William E. Lewis, ASU chief information officer and vice
provost. While the primary use will be for TGen, the partnership will allow ASU researchers,
including those in the Arizona Biodesign Institute (AzBio), access to the new computer
resources.

"This will help us support our researchers in the life sciences by providing them access to very
high level computer resources," said Lewis. "lt's an important resource that our researchers
wouldn't otherwise have had. It also should allow us to better recruit new faculty members who
will need this kind of resource."

"TGen's mission is to discover the genetic changes underlying a variety of human diseases
develop and validate diagnostic tests for these diseases, and uncover new, more effective
targets and treatment approaches," said Jeffrey M. Trent, TGen president and scientific director.
"It is critical to have a technology partner who understands and can support our research goals
today and in the future. IBM has extensive life sciences experience and advanced
computational biology technologies that can accelerate our research efforts."

The IBM super computer will consist of a 512-node cluster of IBM eServer xSeries 1350 servers
running the Linux operating system and six IBM eServer pSeries servers for UNIX operating
systems, ranging from IBM's top-of-the-line p690 high-end server to the world's most powerful
midrange server, the new IBM eServer p650 system. These advanced servers feature self-
healing technologies that provide continuous operation - even through major power failures and
system errors. TGen will use a combination of network attached storage (NAS) and storage
area network (SAN) technology, with storage solutions that include IBM's high-speed
TotalStorage FAStT700 disk storage system for accessing and retrieving enormous quantities of
information, the IBM TotalStorage Ultrascalable Linear Tape-Open (LTO) Tape Library, for
centralized data backup, and Tivoli Storage Manager.

"This early partnering opportunity with IBM will ensure that the disease-based genomics
databases produced by IGC will be in as user-adaptable formats as possible. We're pleased to
have such a strong informatics partner as IBM involved," said Michael Berens, CEO of IGC.

IBM and TGen researchers are beginning the process of mapping the molecular markers of
cancer using IBM's Genes@Work Java-based software, a set of algorithms for analyzing highly
complex life sciences data. One of the first phases of the project will have researchers analyze
the cells of cancer patients who were treated and responded well, and compare them with the
cells of those who did not. The ultimate goal will be to determine the differences between genes
in diseased and healthy cells.

TGen was established in Phoenix in 2002 as the anchor research institute in an initiative to
make the state of Arizona a center for genomic research. TGen researchers are also active at
ASU, including participation in AzBio. http://www.asu.edu/news/research/tgen 050503.htm

Melanoma Research — Mayo Clinic, TGen Launch Melanoma Research Collaboration with
Universities
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Melanoma is the subject of the first collaboration among four top Arizona research groups,
officials announced today. More than 30 investigators and clinicians from the Translational
Genomics Research Institute (TGen), Mayo Clinic Cancer Center, Arizona State University and
University of Arizona met today at Mayo Clinic in Scottsdale, to begin their in-depth examination
of melanoma. The participants focused on drafting a strategic plan to structure the collaboration.

"With the wealth of expertise available in Arizona, we can expect to make significant strides in
expanding our understanding of melanoma. Given the severity of the disease in our home state,
this collaboration is a top priority for TGen and its partners,” said Jeffrey Trent, Ph.D., TGen
president and scientific director. Melanoma is the most serious type of cancer of the skin. Every
year, nearly 54,000 people in the United States learn they have melanoma, and in 2002 alone,
an estimated 7,400 people died of the disease. The incidence of melanoma is significantly
higher in Arizona than in the rest of the United States.

"Melanoma has consistently been among the top three most prevalent types of cancers seen at
Mayo Clinic in Scottsdale," said Laurence J. Miller, M.D., Director, Mayo Clinic Cancer Center -
Scottsdale. "Our discussions today with colleagues from TGen and the universities will augment
the ongoing work of our multidisciplinary melanoma team whose focus is providing the latest
diagnostic and treatment options to our patients."

The purpose of today's meeting was to provide an overview of each institution's capabilities and
structure the direction of the melanoma project. Topics included cancer genetics, application of
genome technology to the study of metastatic melanoma and clinical options for advanced
disease. The participants also named a working group that will finalize the strategic plan.
Investigators at TGen, Mayo Clinic Cancer Center and Arizona State University already have
submitted a grant proposal to the National Institutes of Health to use molecular genetics and
new technology to predict clinical responses to immunotherapy for melanoma. TGen, Mayo
Clinic, ASU and U of A also will work collaboratively on additional topics in the future, officials
said.
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Carl T. Hayden VA Medical Center —

650 East Indian School Road
Phoenix Arizona 85012-1892
Telephone: (602) 277-5551 « (800) 554-3174

The Carl T. Hayden VA Medical Center (CTHVAMC) Research Program supports the mission of
the Veterans Health Administration in its efforts to lead in the provision of unequaled health care
value to veterans. VA Investigators participate in programs in all four-service areas of the VA
research program. This includes Cooperative Studies Program (CSP); Health Services
Research and Development Service (HSR&D); Medical Research Service (MRS); and
Rehabilitation Research and Development (RR&D). Additionally, investigators participate in
studies funded through the National Institutes of Health, American Heart Association, American
Podiatry Medical Association and other various funding agencies. There are a number of
ongoing pharmaceutically sponsored clinical trials. The CTHVAMC is actively seeking to
collaborate with academic affiliates, such as the Arizona State University and the University of
Arizona, in developing research proposals.

Main areas of research collaboration: Cardiovascular, Diabetes, Spinal Cord

1. MOU

MOU on file. Signed 11.20.2003.

2. Faculty

Peter Reaven, MD (Diabetes) — Bioengineering, Biodesign, SoLS
Padmini Komalavilas, PhD (Biochemistry) - Bioengineering
David Simper, MD — Bioengineering

John Hayden — SoLS

Zoltan Vajo, MD, PhD - SoLS

Bill Duckworth, MD — Biodesign

William Finch, MD — Biodesign

Joseph Yusin, MD — Biodesign

Christian Meyer, MD — SoLS, Biodesign

Dana Epstein, PhD, RN - Nursing

Colleen Brophy, MD — Bioengineering

3. Research Programs

Christian Meyer, MD

Director, Clinical Research Center, Carl T. Hayden VA Medical
Center, Phoenix

Associate Professor of Clinical Medicine, University of Arizona
Professional Focus: Glucose metabolism, hypoglycemia

Research Funding: ADA Career Development Award

Have you ever experienced low blood glucose that seemed to strike
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out of the blue? No shakiness, no dizziness, no heart palpitations, no sweating or hunger, just
wham, one minute you're feeling fine and the next you can't think straight, you're wobbly on your
feet, and you're slurring your speech?

That's a condition called "hypoglycemia unawareness," and it's a complication of diabetes,
usually of type 1. The more frequent or severe your episodes of low blood glucose
(hypoglycemia), the more likely you are to develop hypoglycemia unawareness. The symptoms
of hypoglycemia occur when your body releases hormones called catecholamine. However, if
you have diabetes, and you experience frequent episodes of hypoglycemia, something can go
awry with this natural warning system.

"It may be that the body loses sensitivity to catecholamine," says Christian Meyer, MD, director
of the Clinical Research Center at the Carl T. Hayden VA Medical Center and associate
professor of Clinical Medicine at the University of Arizona and recipient of an American Diabetes
Association career development award. Meyer is using his Association funding to explore a
potential treatment for hypoglycemia unawareness that would help the body become more
sensitive to catecholamine.

Old Drug, New Use?
Meyer's study involves propranolol (Inderal), a blood pressure medication in a class of drugs
called beta blockers. Meyer chose this drug to study because beta blockers have been shown to
increase sensitivity to catecholamine in people who have congestive heart failure.

Thirty people with type 1 diabetes and hypoglycemia unawareness will participate in the study.
First, the researchers will measure exactly how severe hypoglycemia awareness is in all
participants. To this end, participants will come to the research center for an over-night stay,
when their blood glucose will be stabilized. The next day they will receive an IV infusion of
insulin and varying rates of glucose to lower their blood glucose in steps, each step lasting 45
minutes, until finally the participants' blood glucose is 42 mg/dl. During the study, the
participants will complete questionnaires about their symptoms to determine the exact blood
glucose level at which they recognize hypoglycemia.

If you've ever had a low of 42 mg/dl, this might seem frightening, particularly if you're used to
having symptoms. But Meyer anticipates that most participants won't feel many symptoms
because of their hypoglycemia unawareness. Next, 15 of the participants will be assigned to
take the beta blocker for four months. The other 15 participants will take a placebo (dummy pill).
Neither the participants nor the researchers will know who is taking which pill. After four
months, the participants will stop taking pills for four days. Then they will return to the research
center to retake the incremental blood glucose-lowering test. The participants will again fill out
questionnaires as their blood glucose is lowered to determine the level at which they recognize
hypoglycemia.

"Once all participants have completed the entire study, we'll find out who took the beta blocker
and who took placebo, and see whether the people who took the beta blocker experienced
symptoms of hypoglycemia earlier," Meyer explains. If so, that would indicate that the beta
blocker increased sensitivity to hypoglycemia.

"Hypoglycemia unawareness is a vicious cycle. The more you experience hypoglycemia, the

more likely you are to develop hypoglycemia unawareness, which in turn leads to more frequent
hypoglycemia," says Meyer. "But it can be reversible. If you experience warning symptoms early
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enough during the development of hypoglycemia, you can treat it before it becomes more
severe.”

“The fewer episodes of hypoglycemia you have and the less severe they are, the earlier you'll
recognize them. My idea is to improve the recognition of hypoglycemia by restoring the
sensitivity to catecholamine using a beta blocker, and break the cycle."
http://www.diabetes.org/diabetes-forecast/may2004/research.jsp

Colleen Brophy

Clinical Professor, Surgery, University of Arizona State University
Director of the Center for Peptide and Protein Pharmaceuticals,
Biodesign Institute ad Arizona State University

Research Professor, Harrington Department of Bioengineering, Ira A.
Fulton School of Engineering, Arizona State University

Chief of Vascular Surgery, Carl T. Hayden Veterans Affairs Medical
Center

As part of an overarching effort to create protein-based pharmaceuticals
to treat a variety of diseases, ASU researchers led by bioengineering professor Colleen Brophy
have developed a technique to aid coronary bypass surgeries. Severe spasm of blood vessels
contributes to the failure of coronary bypass surgeries and to strokes following the rupture of an
aneurysm in the brain. A complex signaling pathway controls relaxation in smooth muscle cells,
but ASU researchers have discovered how to bypass it.

The research team, led by Brophy, director of the Center for Protein and Peptide
Pharmaceuticals in the Arizona Biodesign Institute and chief of vascular surgery at the Carl T.
Hayden Veterans Affairs Medical Center, has created a mimetic of the last protein in the
pathway, HSP20, which causes relaxation in the same way as the natural protein. The research,
published in the online FASEB Journal, a publication of the Federation of American Societies for
Experimental Biology, represents a major step in the development of a drug to promote blood
vessel relaxation.

Brophy characterizes her approach to science as “bedside to bench and back to bedside,”
explaining that she hopes to be “very applied in terms of looking at clinically relevant problems
for which there’'s an unmet need, then developing experimental approaches to solving these
problems, and then, based on experimental discoveries, engineering molecules that can be
used to treat human disease.”

Researcher says collaboration key to making medical breakthroughs

If Colleen Brophy has her way, two of today’s most prolific killers — cancer and cardiovascular
disease — will be curable, and she’ll be out of business as a clinician. Brophy, a vascular
surgeon at the Veteran Affairs Medical Center in Phoenix and a research professor in the
Bioengineering Department at ASU, says the Arizona Biomedical Institute at ASU is the perfect
answer to the need for increased medical research activity in the Phoenix metro area.
Previously with the Medical College of Georgia, Brophy was recruited to the VA Medical Center
by Director John Fears, who, Brophy says, is committed to enhancing research programs at the
medical center and sees the value in collaborating with established research facilities at ASU.
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“The beauty of the relationship is what the two entities bring to each other,” Brophy says. “At
ASU, you have the core facilities, interaction with multiple disciplines and students. At the VA,
you have clinicians who are in the trenches daily dealing with medical issues and you have a
large patient population. The potential to develop new ways of doing things, new medical
products and new therapeutics is extraordinary,” Brophy says. While some see the lack of a
major medical school in metro Phoenix as a disadvantage, Brophy sees only advantages.

“There are greater opportunities for more dynamic interactions and to work across disciplines,
which is beneficial in the kinds of research we're doing,” she says. Brophy’s research in blood
vessel cells and vascular function is a natural fit with research already underway at ASU,
including stress biology research and plant biotechnology research.

http://www.asu.edu/news/printedition/pdfs/70601.pdf

Collaborative research projects with College of Nursing

Dana Epstein RN, PhD

Associate Chief Nurse for Research, Department of Veteran Affairs
Insomnia Intervention for Breast Cancer Survivors Studied

Women diagnosed with breast cancer have about twice the risk of
developing clinically significant levels of insomnia when compared to
the general population. Women who complain to their healthcare
providers about sleep difficulties are often offered sleep medication, or
no treatment at all.

ASU College of Nursing & Healthcare Innovation researchers Dana
Epstein, PhD, RN, adjunct nursing professor and Associate Chief Nurse -
for Research at the Carl T. Hayden Veterans Administration Medical Center, and Shannon
Dirksen, PhD, RN, associate professor, recently completed an exploratory study funded by the
National Cancer Institute in which 72 breast cancer survivors, 18 years and older and three
months past completion of primary treatment, received a cognitive behavioral treatment (CBT)
to manage their chronic insomnia.

The 10 week intervention study consisted of a two week pre-treatment period, six weeks of
treatment, and a two-week post-treatment period. During the two week pre- and post-treatment
periods, the participants wore wrist actigraphs and kept daily sleep diaries. The structured
program included four small group classes conducted by a master's level registered nurse
therapist and two individual follow-up telephone calls. The multi-component treatment targeted
the factors that maintain an insomnia problem. Specifically each participant was taught to re-
associate the bed and bedroom with cues for sleepiness, to restrict the amount of time spent
awake in bed; and to establish good sleep practices through sleep hygiene and basic sleep
education.

Study results found that CBT significantly decreased the amount of time to fall asleep and the
amount of time spent awake during the night. The women also improved their sleep quality.
After receiving CBT, participants reported significant decreases in depression, fatigue, anxiety,
as well as improved quality of life. Future research will focus on replicating these results in a
larger sample of breast cancer survivors, following study participants after treatment ends to
determine if the effects of the insomnia intervention are maintained over time, and assessing the
efficacy of CBT to reduce insomnia in cancer populations in addition to breast cancer.
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Metabolic Biology
Larry Mandarino & Christian Meyer

Lawrence Mandarino, Ph.D.
Director, Center for Metabolic Biology
Professor and Chair, Department of Kinesiology

The Center for Metabolic Biology at Arizona State University is a
transdisciplinary, multi-investigator Center designed to define the
molecular, biochemical, and cellular defects responsible for insulin
resistance and type 2 diabetes mellitus and to translate these
findings to the patient bedside by means of patient-oriented research. Center faculty members
come from the School of Life Sciences, the Department of Kinesiology, and the Department of
Chemistry and Biochemistry. Center investigators perform research into the basic molecular,
cellular, and physiological mechanisms responsible for insulin resistance and type 2 diabetes
and then translate the basic hypotheses that arise from these experiments into clinical research
in small groups of subjects with insulin resistance and diabetes. The unique aspect of the
Center for Metabolic Biology is that we provide the translational component for basic
researchers in a collaborative environment with physician scientists on our faculty. The Center’s
laboratories are housed in approximately 13,000 square feet of laboratories in the
Interdisciplinary Science and Technology Building 1 on the Arizona State University Tempe
Campus. Our patient-oriented research is performed at both the Carl T. Hayden VA Medical
Center and a newly developed Clinical Research Center in the Department of Kinesiology at
Arizona State University.

The kind of research currently performed in the Center is exemplified by the following. It is
widely believed that insulin resistance is the underlying precursor for type 2 diabetes mellitus.
One project in the Center focuses on the role of Insulin Receptor Substrate (IRS)-1 in skeletal
muscle in insulin resistance. IRS-1 is a central molecule in the insulin signaling cascade. It is
tyrosine phosphorylated by the insulin receptor tyrosine kinase and transmits the insulin signal
downstream to its target effectors of glucose and fat metabolism and gene expression. IRS-1
function is strongly modulated, in addition, by phosphorylation of serine and threonine amino
acid residues in its sequence. Many of these phosphorylation sites act in a complex and poorly
understood concerted fashion to tune the activity of this protein. Very little is known about these
processes in muscle from insulin resistant subjects. Center scientists are engaged in
experiments to discover these serine and threonine phosphorylation sites using a combined in
vitro and in cell mass spectrometry based approach, and then to define the function of these
sites. We then are using the knowledge gained about these sites to target their identification and
guantification in IRS-1 obtained from small, percutaneous biopsies of human muscle. These
muscle biopsies are obtained from healthy volunteers and type 2 diabetic patients during a
procedure called a euglycemic clamp, whereby the subject’s muscle can be exposed to insulin
in vivo while at the same time maintaining euglycemia by means of an exogenous glucose
infusion.

Although the mission of the Center for Metabolic Biology does not include such endeavors as
pharmaceutical development, it is clear that studies such as that described above have the
strong potential for both testing drugs that are believed to improve insulin sensitivity by unknown
mechanisms as well as identifying new targets for highly specific pharmaceutical agents
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designed to treat insulin resistance. Such studies often require larger-scale trials than our
current resources allow. Development of additional resources that would facilitate the translation
of our very basic findings not only to patient-oriented research, but eventually to treatment of
type 2 diabetes mellitus and insulin resistance in general would be invaluable resources, and
complete the “bench-to-bedside” (and back) loop.

Finally, one of the major public health challenges of the Twenty First Century will be how to
reduce the growing epidemic of obesity, type 2 diabetes mellitus, and cardiovascular disease.
All of these diseases have insulin resistance at their molecular basis, so public interventions that
reduce insulin resistance, such as physical activity and a healthy, calorie-limited diet are
desperately needed. This is especially true in Border States such as Arizona. The prevalence of
insulin resistance and type 2 diabetes mellitus is especially high in Native and Mexican
American groups, and Arizona’s high percentage of these ethnic groups makes it especially
critical from a public health perspective. Enhancement of resources to deliver our knowledge of
the pathophysiology of insulin resistance to institutions with the resources and mission to affect
public is a critical need for the state and region.
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Phoenix Children’s Hospital
1919 E. Thomas Road
Phoenix, AZ 85016
(602) 546-1000

Phoenix Children's Hospital is actively involved in pediatric research and offers many
opportunities for staff involvement. Research activities may include: independent and
collaborative research projects with other disciplines, Nursing and Allied Research Committee
meetings and Educational Symposia, Research 101 classes and workshops, mentorship for
presentation of clinical/research projects at local, regional, national and international meetings
and conferences, and publication of articles, chapters, and books as resources. In collaboration
with the Office of Research at Phoenix Children's Hospital, the Nursing and Allied Health
Research Committee is committed to the following goals: (1) Advancing the conduct of high
guality research projects, (2) Supporting the dissemination and utilization of research findings,
(3) Promoting collaborative research, and, (4) Fostering evidence-based practice development
research activities.

1. Faculty

Endowed Chairs (Nursing) —
Melanie Brewer,DNSC,RN,FNP,APRN,BC

2. Education Program

Pediatric Endocrinology and Diabetes Fellowship

The mission of the Pediatric Endocrinology and Diabetes Fellowship Program at Phoenix
Children's Hospital/Maricopa Medical Center is to educate pediatricians toward independent
practice of Pediatric Endocrinology and Diabetes. The individual will practice in a competent
fashion with a high moral and humanistic approach. The graduate of the program will possess
enough clinical and research experience to be a physician-scientist and have the choice of
entering into academia, industry or private practice. The Pediatric Endocrinology and Diabetes
section has a multi-disciplinary approach to addressing the needs of patients and their families.

There are on staff a child psychologist, social worker and a child-life specialist. There are four
clinical nurse specialists in the division and three who are certified diabetes educators (CDE). In
addition, a CDE serves as full time clinical nutritionist in the division. The staff members at PCH
provide care for nearly 6000 outpatient visits, 300 inpatient consultations, and over 100 new-
onset type-1 diabetes patients each year. Patient care is directed at a multi-disciplinary
approach and the subspecialty resident will progress toward becoming an integral member of
the team. The emphasis during the first year of fellowship is to gain experience in the clinical
practice of pediatric endocrinology and diabetes. During the first year the formation of the
Scholarship Oversight Committee will be made. The Scholarship Oversight Committee, along
with the program director and chosen mentor, will be responsible to provide support and
guidance to the fellow in order to pursue meaningful research activity during the fellowship. A
body of work commensurate to scholarly activity (as described in the curriculum and by the
American Board of Pediatrics) will begin in the first year and culminate during the final year of
fellowship.
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Research during the second and third years may be done with mentors at various facilities.
Research opportunities are available at Phoenix Children's Hospital/Maricopa Medical Center,
Good Samaritan Regional Medical Center/Carl T. Hayden VA Medical Center, Arizona State
University and the Phoenix branch of the National Institutes of Health.

3. Research Program

Biomedical Informatics -
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Sun Health Research Institute

10515 W Sante Fe Drive
Sun City, AZ 85351
(623) 876-5328

Research Centers include: Cleo Roberts Center for Clinical Research, L. J. Roberts Center For
Alzheimer's Research, Robert J. Hoover Center for Arthritis Research, Thomas H. Christopher
Center for Parkinson's Research, Napolean Longtine Center For Molecular Biology and
Genetics, The Center For Healthy Aging, Ralph & Muriel Roberts Laboratory For Neuro-
degenerative Research, Civin Laboratory of Neuropathology, Haldeman Laboratory for
Molecular Microbiology, and Neuroinflammation Lab.

1. Faculty

Kristine Csavina, PhD (Orthopedic Research) — Bioengineering
Jeff Joyce, PhD (Parkinson’s Disease) — SoLS, Biodesign
Dianna Lorton, PhD (Arthritis) — SoLS

Joseph Rogers, PhD (Alzheimer’'s) — SoLS

Alex Roher, MD, PhD (Molecular Biology & Genetics) — SoLS
Yong Shen, MD, PhD (Molecular Microbiology) — SoLS

Walt Nieri, MD (Healthy Aging) — Biodesign

2. Research Programs

Current Clinical Sponsored Project Awards —
Total Anticipated

PI Award Award Title
Alexander,Gene
Evans $78,847 Arizona Alzheimer's Disease Core Center

Current/Pending Patent Applications —

Tech Patent ASU
Company ID Country Application No. No. Researchers
Sun M4- Petit, Chang,
Health 038 u.sS. 11/071,994 Ananieva,
PCT PCT/US05/007011 Melody, Wilson
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Scottsdale Healthcare

Scottsdale Healthcare Osborn
7400 E. Osborn Road
480-882-4000

Scottsdale Healthcare Shea
9003 E. Shea Boulevard
480-323-3000

Through the Scottsdale Clinical Research Institute, patients with advanced cancer can now
participate in early-phase clinical trials of brand new agents. Eligible patients with cancer who
consent to participate in a Phase | or Il clinical trial study will receive treatment coordinated by
the TGen Clinical Research Services (TCRS), located in the Virginia G. Piper Cancer Center.
The treatment team may include research physicians, research nurses, data managers and
community oncologists. The Virginia G. Piper Cancer Center also offers standard treatments for
patients with cancer, as well as community-based clinical trials. Depending on a patient’s
diagnosis, a physician may recommend that the patient enroll in a clinical trial.

1. Faculty

Endowed Chairs (Nursing) —
Dr. Anna Schwartz

2. Research Programs

Center for Diabetes

Joint Proposal between SHC, ANBC (major leaders) and TGen, IBM sub-contractors:
DEVELOPMENT OF AN INTEGRATED SYSTEM FOR MONITORING EXPOSURE TO
RESPIRATORY PATHOGENS. This large scale proposal (~$ 25M including ~ 13M for ANBC)
has been requested by Gen. Schafer and Col. Palma, Assistant to Secretary of Defense for
Chem/Biodefense. On Palma’s request, proposal has been presented to NAID and CDC.
Discussions pending. A “modified version for Avian Flu” has been also developed and pending.
Forensic Joint Program: ANBC has a contract with FBI for DNA fingerprinting for sex offender
identification while SHC has a FBI contract for sample collection and victim examination. Both
teams have been asked by FBI to joint their programs and a new SOW has been developed for
submission to FBI for internal funding. A site visit from FBI manager is scheduled for early
January. Extension for joint applications to Phoenix Police Department and U.S. Military are
under negotiations.
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Flinn Foundation
1802 N. Central Avenue
Phoenix, AZ 85004-1509

Main: 602.744.6800
Fax: 602.744.6815

The Flinn Foundation is a privately endowed grantmaking organization that was established in
1965 by Dr. and Mrs. Robert S. Flinn to improve the quality of life in Arizona. The Foundation,
based in Phoenix, awards grants to nonprofit organizations in Arizona, primarily to improve the
competitiveness of the state's biomedical research enterprise. It also supports the Flinn
Scholars Program, which offers top Arizona high school graduates full-ride financial benefits to
attend one of the state's public universities. In addition, the Foundation has committed
resources over a five-year period to support the Maricopa Partnership for Arts and Culture, a
regional effort to position arts and culture as a vital component of the growing knowledge-based
economy. The Foundation often convenes leaders in workshops and educational forums to
enhance the effectiveness of its grants programs. The conferences take place in the two fully
equipped meeting rooms in the Flinn Foundation Educational Conference Center. When not in
use, these meeting rooms are available at no cost to Arizona's nonprofit organizations serving
the fields of healthcare, education, and the arts. The Foundation supports projects of nonprofit
organizations only within Arizona or for the benefit of Arizonans. Unsolicited proposals are not
accepted.

Committee Membership of ASU Faculty/Administration-

Arizona’s Bioscience Roadmap Steering Committee — Jonathan Fink, George Poste
Communications and Public Affairs Committee — Virgil Renzulli

Marketing and Public Relations Workgroup — Gregory Giczi, Charlie Lewis, Kimberly Ovitt, Michael
Pino, Virgil Renzulli

Federal and State Relations Workgroup — Stu Hadley

Investment and Capital Formation Committee — Peter Slate

Workforce and Education Committee — Julia Rosen

Bioengineering Platform Committee — Eric Guilbeau (co-chair), Ranu Jung (alt. co-chair), Colleen
Brophy, Leonidas Jassemidis

Cancer Research Platform Committee — Bertram Jacobs, Ed Skibo

Neurological Sciences Platform Committee — Kathy Matt (alt. co-chair), Gerald Farin

Bioimaging Platform Committee — Gene Alexander, Ranu Jung, Frederic Zenhausern
Translational Research Project Advisory Committee — Colleen Brophy, Eric Guilbeau, Kathy Matt,
Bernadette Melnyk, Donald Warne

Asthma Platform Committee — Stephen Johnston, Mary Rimsza

Agricultural Biotechnology Platform Committee — Guy Cardinaeu, Bruce Rittman, Willem Vermaas
Collaborations with Special Populations Workgroup — Donald Warne

Harmonizing Key Business Practices Workgroup — Nancy Tribbensee (co-chair), Colleen Brophy
Entrepreneurial Assistance Economic Development Workgroup — Robert Melnick

Capital Economic Development Workgroup — Julia Rosen
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Additional Partnership Faculty

BIOENGINEERING:

Gholamreza Ehteshami Ph.D.

Michael Carhart Ph.D.
Chia-fu Chou Ph.D.

William E. Crisp Ph.D.

Nabil Dib MD, M.Sc, FACC.

Sandeep Gupta PhD
Karl R. Hamson MD
Ronald Heimark Ph.D.

G. Allen Holloway, Jr. MD

Robert R. Karpman MD
Chad E. Kennedy Ph.D

Philip A. Khairallah MD

James B. Koeneman Ph.D.
Louis Lippiello Ph.D.
Manuel Marquez Ph.D.
Jack K. Mayfield MD
Sonia Melle PhD

Francis A. Nardella MD
Sander Nassan Ph.D.
Shaun R. Opie Ph.D.

Chandrashekhar Pathak Ph.D.

Research Associate Professor ;Vice President,
Research and Development Cynexus, Inc. - Bio-organic
and polymer chemistry; Gene therapy; neural prosthetics
and systems

Exponent Incorporated

Associate Research Professor, Center for Applied
NanoBioscience, Biodesign Institute, ASU. Applied
Biophysics; BIoOMEMS; Biosensors; Biophotonics;
Biomotors; DNA/protein microarrays; Molecular
separation and detection; Micro- & Nanofluidics;
Nanobiotechnology; Nano-optics; Nanoimprint
Lithography; Soft Lithography; Liquid crystals; Device
Computation

Arizona Heart Hospital, Kinesiology Gynecological
Oncology, Obstetrics & Gynecology

Arizona Heart Hospital

Orthopedic surgery

Arizona Health Sciences Center - Surgery, Cell Biology
& Anatomy and Pathology

Director, Vascular Laboratory Department of Surgery
Maricopa Medical Center; Clinical practice is in the areas
of vascular disease, wound healing and burn care

Sun Valley Orthopedic Surgeons - orthopedics
President and CEO - Cynexus Corporation - Applied
bioengineering, therapeutic development, medical
device design, development and coating, complex
systems, biotechnology design and automation.
Chairman of Cardiovascular Research and Director of
Anesthesiology Research and Endocrinology Research
Cleveland Clinic

Kinetic Muscles, Inc. - Orthopedic

Nutramax Laboratories, Inc.

NanoteK-Kraft Foods

Orthopedic

Prosthetic Orthotic Associates

Arizona Heart Institute — 1)Adult muscle stem cell
transplantation for myocardial infarction to potentially
regenerate damaged myocardium and 2) Identification of
candidate genes for coronary artery disease and
hypertension using DNA microarray analysis.

Bard Peripheral Vascular prosthetic tissue based
materials for medical device use, radio-opaque
biodegradable materials and devices, expanded PTFE
based medical grafts and stent grafts, and cell
encapsulation
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Joseph D. Peles Ph.D.

Richard Perry MD, P.C.
James T. Ryaby PhD
Andrew B. Schwartz PhD

Jerome Targovnik MD

BIOMEDICAL INFORMATICS
Howard Silverman MD

Shahram (Shez) Partovi, MD, CM

BIODESIGN:

V.P. Bhavanandan
Denise Drumm
David Engelthaler
Andrew Hiatt Ph.D.

Kazuhito Fujiyama
Julian K-C Ma
Michael Pauly Ph.D.
Hermona Soreq Ph.D.

Arthur Elliot PhD
David Feigal

Dan Leiberman MD
Elizabeth McConnell
Jerome Targovnik MD

SCHOOL OF LIFE SCIENCES
Leslie Baier Ph.D.

Mark Baker
Vicki Bess
Clifton Bogardus MD

David Brown
Edwin Bryant
Scott Collins Ph.D.

Justin Congdon Ph.D.
Donald Hendrix
Sherwood Idso Ph.D.
Robert Johnson

Biomechanics Research & Consulting, Inc, Spinal
Biomechanics + Low Velocity Impacts + Restraint
Systems

Orthologic Corp. — Vice President Research
Movement in relation with prosthetics + its effects on
cortex

Diabetes, Endocrinology & Metabolism, Internal
Medicine

Director UA Health Sciences Center
Director of Medical Informatics - SIBNI

Penn State - glycobiology

ClinMetrics -

Arizona DHS

Mapp Biopharmaceutical, Inc. - Center for Infectious
Diseases and Vaccinology

Osaka University - International Center for
Biotechnology, Osaka University

St. George’s Hospital Medical School - Hotung Chair for
Molecular Immunology

Chromatin, Inc.- Chief scientific officer — Plant
Biotechnology and biopharmaceutical

Dept. of Biological Chemistry, Alexander Silberman
Institute of Life Sciences

Arizona Center for Neurosurgery

Center for Glycoscience and Technology
Diabetes, Endocrinology & Metabolism, Internal
Medicine

Phoenix Epidemiology and Clinical Research Branch,
Investigator NIDDK, National Institutes of Health

SW Botanical Research

BBC Laboratories, Inc.

Phoenix Epidemiology and Clinical Research Branch,
Chief NIDDK, National Institutes of Health NIDDK
wildlife biologist

U of NM - Plant community dynamics; gradient models
and structure; the role of disturbance in communitie; fire
ecology; patch dynamics; landscape ecology; grassland
ecology; analysis of species distribution and abundance
Savannah River Ecology Lab

USDA Western Cotton Research Lab

USDA Water Conservation Lab

contract ecologist
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Bruce Kimball USDA Water Conservation Lab

Robert Marrero Contract Molecular Microbiologist

John Nagy Ph.D. Scottsdale CC

Jay Nemiro MD Medical director AZ Center for Fertility Studies

Charles Barry Osmond President and executive director Biosphere 2 Center,
Columbia University

Paska Permana NIH

Robin Pettit PhD Cancer Research Institute

Michal Prochazka Clinical Diabetes and Nutrition Research Section,

Investigator
Phoenix Epidemiology and Clinical Research Branch,
NIDDK, National Institutes of Health

Andrej Romanovsky MD, Ph.D. St. Joseph’s Hospital

Michael Salvucci Ph.D. USDA Western Cotton Research Lab, Plant Physiologist
Lucian Saucan Director, Vascular Disease Prevention Lab

Samuel Scheiner NSF

Christine Stephenson Director of Cytogenetics

James Xia GenoSensor Corp.

Additional Departmental Partnerships —

COLLEGE OF NURSING:
Abrazo Health Care

Phoenix Children’s Hospital
56th Medical Group — Luke AFB
ADHS

ValueOptions

Arizona Children’s’ Association
Hospice of the Valley

Arizona Dept. of Corrections
Banner Health

AZ Dept of Health Services

Arizona Heart Hospital

Mayo Clinic Scottsdale

Mayo Hospital Scottsdale

Sun Health Corporation

Arizona Surgical Hospital, LLC

AZ Children’s Health Care Corporation
Barix Clinics

Arizona Hospital & Healthcare Association
Catholic Healthcare West

Grand Canyon University

Arizona Spine & Joint Hospital
Maricopa Integrated Health System
AZ Nurses Association

VA Medical Center

John C. Lincoln Hospitals

San Francisco State University
Carondelet Health Network
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Public Health Services

Northern Arizona University

St. Joseph’s Hospital & Medical Center

University of Arizona

Tucson Medical Center

Scottsdale Healthcare

PV Unified School District

Phoenix Area Indian Health Service

Various hospitals/medical centers around the state (Yuma, Payson, Winslow, Wickenburg,
Yavapai, Sierra Vista, Navapache, Maryvale, La Paz, Havasu, Gila River, Chinle, Gilbert,
Benson, Arrowhead, etc.)

SCHOOL OF HEALTH MANAGEMENT & POLICY:
Phoenix Children’s Hospital

St. Joseph’s Hospital

Banner Health

Sun Health Research Institute

Mayo Clinic Scottsdale

Out-of-state Clinical Partnerships —

Columbia College of Medicine and University of Pittsburgh — radiation exposure as part of NIH
CMCR

MD Anderson TX — biomarkers for ovarian cancer
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Appendix

Mayo Clinic Scottsdale

Joint Nursing Program
http://nursing.asu.edu/news/articles/asu_mayo.htm

Cancer Vaccine
http://www.biodesign.asu.edu/news/236/

Fine Arts Collaboration
http://herbergercollege.asu.edu/news/newsreleases/2005/dot _mayo 042605.htm

Banner Health

Alzheimer’s comprehensive center — Supply Support Structure for the Families of Patients
http://www.fulton.asu.edu/fulton/research/awindowntoalzheimers040622.php

Spinal Cord Research

http://banner.mondosearch.com/cgi-

bin/MsmGo.exe?grab id=0&EXTRA ARG=&CFGNAME=MssFind.cfqg&host id=42&page id=1258&query
=ASU&hiword=ASU%20

Translational Genomics Research Institute (TGen)

Genetic Markers for Cancer — Joint research to identify genetic markers for various cancers
http://www.asu.edu/news/research/tgen _050503.htm

Melanoma Research — Mayo Clinic, TGen Launch Melanoma Research Collaboration with Universities
http://www.mayoclinic.org/news2003-sct/1860.html

Carl T. Hayden VA Medical Center

Christian Meyer: Old Drug, New Use?
http://www.diabetes.org/diabetes-forecast/may2004/research.jsp

Colleen Brophy: Researcher says collaboration key to making medical breakthroughs
http://www.asu.edu/news/printedition/pdfs/70601.pdf

Dana Epstein: Collaborative research projects with College of Nursing
http://nursing.asu.edu/news/magazine/nursingmag_fall06.pdf
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