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The Roman Reed Spinal Cord Injury Research Act

A recent study commissioned by the Christopher and Dana Reeve Foundation (CDRF) and the
Centers for Disease Control (CDC) reveals that approximately Five Million Six Hundred
Thousand (5,600,000) Americans are afflicted by some form of paralysis, and One Million Two
Hundred Seventy-Five Thousand (1,275,000) individuals are living with a catastrophic spinal
cord injury (SCI)Z. This is 5 times higher than earlier estimates of the prevalence of SCI in the
United States.

The disability, loss of earning power, and loss of personal freedom resulting from spinal cord
injury is devastating for the injured individual, and creates a huge financial burden for the state of
California. In the late 1990’s, it was estimated that care for individuals who are quadriplegic as a
result of a cervical spinal cord injury (the most common type of injury) cost the state
$340,000,000 annually. This number has obviously increased dramatically since the 1990’s
when the estimate was made.

Recognizing that research today creates cures for tomorrow that reduce long term health care
expense, the California legislature passed the Roman Reed Spinal Cord Injury Research act in
2000 to establish a program to support scientific research. The original 5 year program was
renewed for an additional 5 years through AB1794, which was signed by Governor
Schwarzenegger in September 2004. Over its 10-year history, the fund provided approximately
$1.5 million per year for spinal cord injury research in the State of California. The Roman Reed
Research funds were allocated to the University of California (UC), and administered by the
Reeve-Irvine Research Center at the University of California Irvine (see Appendix 1 for
information on the Reeve-Irvine Research Center).

At the beginning of the program, the Reeve-lrvine Research Center (RIRC) established a
Scientific Steering Committee (SSC) with multi-campus representation and an External Advisory
Board (EAB) made up of leaders in the public, private, and nonprofit sectors (see Appendix 2 for
a list of SSC and EAB members). The RIRC organized a “town meeting” in March 2001 that
involved faculty from throughout the UC system and California with interest in spinal cord
injury/nerve regeneration research. Out of that meeting came the outlines of the program (see
Appendix 3 for the timeline of Roman Reed Program activity to date).

The Roman Reed Spinal Cord Injury Research Program

The Roman Reed Spinal Cord Injury Research Program had two components. One component
was the Roman Reed Core Laboratory, sited within the Reeve Irvine Research Center of UC,
Irvine. The Core allowed for the rapid translation of ideas into research, by making it possible
for any scientist with a novel idea to immediately undertake experiments in well-developed
animal models. The Core Laboratory has state-of-the-art equipment, animal facilities, dedicated
laboratory space, and highly trained technical personnel dedicated to spinal cord injury research.
This type of Core Laboratory for fast-tracking targeted research is without parallel. The Core
Laboratory was dedicated “The Roman Reed Laboratory for Spinal Cord Injury Research” on
March 1, 2002 in a ceremony marked in the United States Congressional Record.

The second component of the Roman Reed Spinal Cord Injury Research Program funded grants
to launch unique, creative research projects by scientists throughout the state of California.



These seed funds for highly innovative projects were stepping-stones for new federal funding
(see leverage section below). Each year, the RIRC sponsored meetings involving the Roman
Reed grant recipients and other spinal cord injury / neural regeneration researchers from
California. These meetings fostered communication, cooperation, and collaborations, thereby
significantly enhancing the caliber and quantity of spinal cord injury research undertaken in the
state of California.

Roman Reed Research Awards
Between 2000 and 2010, over 300 Californians participated in 129 Roman Reed Research
projects. (Specific information on the projects may be found in Appendix 4).

Roman Reed Research Awards Overview

Total Funds Total Number
Funding  Total State Funds  Number of Requested in of Grants  Total Funding Spent

Cycle Available Per Year Applications  Applications Funded on Grants
2000-2001 $1,000,000
2001-2002 $2,000,000 27 $2,319,322 22 $2,096,346
2002-2003 $1,800,000 31 $2,793,225 18 $1,532,883
2003-2004 $1,539,000 29 $2,211,807 17 $1,313,968
2004-2005 $1,539,000 42 $3,361,416 14 $1,235,305
2005-2006 $1,539,000 35 $2,982,854 15 $1,371,675
2006-2007 $1,539,000 30 $2,563,467 11 $1,223,732
2007-2008 $1,539,000 34 $2,848,390 13 $1,177,586
2008-2009 $1,385,100 37 $3,150,351 10 $1,046,697
2009-2010 $1,246,000 24 $2,109,776 9 $797,100

Total $15,126,100 289 $23,340,608 129 11,795,292

Please note the remainder of funds were dedicated to the Roman Reed Core Laboratory, see below.

2000-2001

In the first year of the program, funds were not received until Fall 2001, and so the first awards
were made in the 2001-2002 funding cycle. Funds from 2000-2001 were pooled with funds for
2001-2002 for that funding cycle.

2001-2002

A mechanism for alerting California researchers about the Roman Reed Research program was
established via e-mails to departments and development offices in California research
institutions. In June 2001, letters of intent were solicited, and this was followed in August with a
formal call for proposals. A committee from outside of California was established by the Reeve-
Irvine Research Center, Roman Reed Program Director Oswald Steward, Ph.D., and the
Scientific Steering Committee to provide expert reviews of the grants. The Scientific Steering
Committee felt that the optimal strategy was to “front load” the program and try to get as many
worthy projects launched as possible. Thus, two thirds of the pooled funds from 2000-



2001/2001-2002 were used for research awards. The remaining funds were used to establish the
Roman Reed Core Laboratory.

Beginning in 2002, a private consulting firm was engaged to handle the proposal review process.
The firm invited leading spinal cord injury researchers outside of California to evaluate all the
proposals. Each proposal was ranked on the basis of scientific merit and appropriateness for the
program goals of the Roman Reed Project. Moreover, the appropriateness of the budgetary
requests was also assessed. A detailed report that included the reviewers’ comments on each
project was provided. The Scientific Steering Committee evaluated the report and made the final
decisions regarding the distribution of funds.

Roman Reed Fellowships

Roman Reed Fellows were graduate students supported by Roman Reed funds whose work
focuses on spinal cord injury. Roman Reed Fellowships were available through research grants,
and additional fellowships were offered in 2002-2003/2003-2004 to qualified graduate students
independent of research grants. Interested students submitted an application containing their CV,
a research statement describing their dissertation work, and a letter of recommendation from their
principal investigator. Of the 16 who submitted applications, 5 were awarded Roman Reed
Fellowships, which covered stipend, tuition and fees, totaling $152,463. Limited funds have
prevented the program from offering more Fellowships outside of research awards. Roman Reed
Fellows presented posters highlighting work done while supported by Roman Reed funds at the
Roman Reed Research Meetings held annually in March (see below).

Roman Reed Fellowships Through Research Awards

Funding Cycle Number of Roman Reed Fellows Roman Reed Fellow Costs
2000-2001
2001-2002 14 $246,835
2002-2003 10 $230,283
2003-2004 7 $222,368
2004-2005 12 $249,064
2005-2006 9 $231,587
2006-2007 1 $29,940
2007-2008 4 $115,346
2008-2009 7 $224,528
2009-2010 4 $57,536
Total 68 1,607,487

Roman Reed Core Laboratory

The Roman Reed Core Laboratory provides a setting in which it is possible for scientists who are
not doing spinal cord injury research to rapidly undertake spinal cord injury experiments in well-
developed animal models. The Core Laboratory has state-of-the-art equipment, animal facilities,
laboratory space, and trained technical personnel that allow “fast-tracking” of targeted research in
spinal cord injury. In addition, the Core Laboratory provides training in spinal cord injury




techniques to allow investigators who are new to the field to launch research programs in spinal
cord injury in their own labs. Other functions of the Core Laboratory, include:

1) Helping investigators obtain critical preliminary data to support applications to the
Roman Reed Spinal Cord Injury Program and other funding sources.

2) Developing novel assessment techniques for spinal cord injury research, and making
these available to other investigators by providing technical support and training.

3) Taking advantage of opportunities arising that offer the potential of making key
discoveries or rapid advancements in understanding of spinal cord injury/nerve
regeneration and repair.

Dr. Oswald Steward is the Core Coordinator and Roman Reed Project Director. As Core
Coordinator, he serves as project leader for each study undertaken in the Core lab. This includes
discussing the protocol with the outside researchers and creating a detailed research plan,
organizing and supervising core technicians, providing guidance and technical support while the
experiments are underway, and overseeing data analysis.

Since its inception, the Roman Reed Core Laboratory supported 24 projects that were funded as
Individual Roman Reed Research Grants. More than 18 additional projects involving
collaborations with California scientists were also carried out in the Core Lab (See Appendix 5
for an overview of Roman Reed projects undertaken by the core).

Outreach and Public Education

Roman Reed Research Meeting

An important component of the Roman Reed Spinal Cord Injury Research Program is fostering
collaboration and communication throughout California, both for scientists and the lay public.
The primary mechanism for accomplishing this was the annual Roman Reed Research Meeting,
which grew out of the California Spinal Cord Injury / Neural Regeneration Consortium Meeting,
and involved more than 200 participants from throughout California. The meeting included
presentations by Roman Reed grant recipients, a poster session, and the Meet the Scientists
Forum for both scientists and the lay public.

Presentations outlined the rationale and experimental plans for the projects being launched,
providing an opportunity for discussion and development of collaborations between participating
investigators. This method, which is very much not the norm for scientific meetings, was well
received and many projects were expanded as a result of collaborations developed at the meeting.

“Meet the Scientists” Forum

The Roman Reed Research Meeting also included a session devoted to education for both lay
people and researchers, termed the "Meet the Scientists" forum. The forum was attended by
individuals with spinal cord injury, their families and caretakers and scientists and clinicians who
study spinal cord injury. The goal of the session was to foster communication between people
living with spinal cord injury and the scientists who carry out research to find new cures. The
SCI community had the opportunity to as questions of the scientists about progress in research
and novel therapies. Through these discussions, the scientists who attended the forum came to
have a much better idea of how to craft experiments that focus on the needs of people living with
spinal cord injury.




Evaluations from participants revealed that the Meet the Scientists Forum had a major positive
impact on people affected by spinal cord injury. The session has also had an impact on scientists.
Several of the scientists have said that they modified their research to include issues discussed
during the "Meet the Scientists" forum. Our forum served as the model for a similar activity at
meetings sponsored by the Christopher and Dana Reeve Foundation. Indeed, Dr. Steward was
the discussion leader at the first two of the meetings sponsored by the CDRF.

Leverage

An important goal of the Roman Reed Program was to launch new research projects that would
lead to new federal research funding to the State of California. With data from a Roman Reed
project, the scientist can go to major funding agencies, like the National Institutes of Health
(NIH), and leverage their state funded project into a large grant.

Total State Total Spent  Total Number Total New Grants Total New
Funds P Roman Obtained with Funding
. on Research of Grants .
Available Grants Funded Reed Core  Roman Reed Brought into
2000-2009 Costs Data California
$15,126,100 $14,677,200 129 $3,798,023 71 $63,867,216

The program has achieved a remarkable degree of success. The total amount of Roman Reed
funding from the program’s beginning in 2000 through 2010 is $15,126,100. These funds have
been leveraged into $63,867,216 (see Appendix 6) in new funds being brought into the state.

Conclusion

The Roman Reed Spinal Cord Injury Research Fund has made a significant impact on research
within the state of California. Both the Roman Reed Core Laboratory and state funded research
awards are expanding the number of scientists working on spinal cord injury research, which will
accelerate progress towards treatments. Such treatments will significantly increase personal
independence for people with spinal cord injury, increase earning capacity and financial
independence, and thus decrease financial burden for the State of California.
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Reeve-lrvine Research Center

The mission of the Reeve-lIrvine Research Center is to find
new treatments for spinal cord injury through the
collaborative research and educational efforts of prominent
scientists and clinicians both at the University of California,
Irvine and around the world.

The Reeve-Irvine Research Center was established to study injuries to and diseases
of the spinal cord that result in paralysis or other loss of neurologic function, with
the goal of finding treatments. Directed by Dr. Oswald Steward, Ph.D., the Center
promotes and coordinates research and training programs in spinal cord injury/
nerve regeneration research at the University of California, Irvine (UCI) and across
the University of California system. It also encourages cooperation and
collaboration of scientists around the world seeking treatments for spinal cord
dysfunction produced by injury or disease. The core of the Center is the research
laboratory of approximately 6,000 square feet located in the Gillespie
Neuroscience Research Center at the UCI College of Medicine. Faculty housed in
the Center use state state-of of-the the-art molecular biological, cellular biological,
and genetic techniques to study responses of the nervous system to injury and basic
cellular and molecular processes that are involved in nerve regeneration and repair.
Faculty Associates of the Center are located in seven departments on the UCI
campus, and participate in collaborative work as well as graduate and postdoctoral
training programs that are coordinated by the Center. In addition, the Center offers
the Spinal Cord Injury Research Techniques Course, which provides intensive
hands-on training to an international group of students, medical doctors and
professors wishing to learn how to carry out spinal cord injury research using
animal models. The primary goal of the course is to provide students with the
techniques, knowledge and skills needed to explore pieces of the SCI research
puzzle.

The Reeve-Irvine Research Center serves as the hub of a University of California
and statewide initiative in spinal cord injury/nerve cell regeneration research that
was launched in 2000 and continues through the Roman Reed Spinal Cord Injury
Research Act.

For more information about the Reeve-lrvine Research Center,
visit our website, www.reeve.uci.edu



http://www.reeve.uci.edu/
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ROMAN REED RESEARCH PROGRAM
SCIENTIFIC STEERING COMMITTEE

Oswald Steward, Ph.D.
Reeve-Irvine Professor of Anatomy & Neurobiology
& Neurobiology & Behavior
Director, Reeve-Irvine Research Center
University of California, Irvine

Present Committee Members

Ben Barres, M.D., Ph.D. Michael Sofroniew, M.D., Ph.D.
Professor Professor

Departments of Neurobiology & Department of Neurobiology
Developmental Biology & Neurology and University of California, Los Angeles
Neurological Sciences December 1, 2006 — November 30, 2009

Stanford University
December 1, 2006 — November 30, 2009

Mike Beattie, Ph.D.
Professor
Department of Neurology

University of California, San Francisco
December 1, 2006 — November 30, 2009
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Past Committee Members

Allan Basbaum

Professor

Department of Anatomy

University of California, San Francisco
December 1, 2004 — November 30, 2007

Bruce Dobkin, M.D.

Professor

University of California, Los Angeles
October 1, 2003 — September 30, 2006

V. Reggie Edgerton, Ph.D.
Professor

Departments of Physiological Science and

Neurobiology
University of California, Los Angeles
October 1, 2000 — September 30, 2003

Fred H. Gage, Ph.D.

Professor

Laboratory of Genetics

The Salk Institute

October 1, 2000 — September 30, 2004

Corey S. Goodman, Ph.D.

President and Chief Executive Officer
Director

Renovis

San Francisco, California

October 1, 2000 — September 30, 2004

Zach Hall, Ph.D.

Biological Sciences Senior Associate Dean

for Research
Professor of Cell & Neurobiology
December 1, 2004 — February, 5, 2005

Marc Tessier-Lavigne, Ph.D.
Department of Biological Sciences
Stanford University

Investigator, Howard Hughes Medical
Institute

October 1, 2000 — September 30, 2003
October 1, 2004 — September 30, 2007

Mark H. Tuszynski, M.D., Ph.D.
Professor of Neuroscience

Director, Center for Neural Repair
University of California, San Diego
October 1, 2000 — September 30, 2002
October 1, 2003 — September 30, 2006
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Fran Lopes

1305 Elizabeth Avenue
Escalon, CA 95320
gracfran@launchnet.com
Research For Cure

Sean Gjos

1431 Ocean Ave Apt 911
Santa Monica, CA 90401
sdgjos@gmail.com
SCORE Foundation
Www.Scorefund.Org

Karen Miner

1660 Drew Circle #96
Davis, CA 95616
tallerance@aol.com
Research for Cure
Californians For Cure

Don Reed

382 Riverside Avenue
Fremont, CA 94536
diverdonreed@pacbell.net
Californians For Cure

Roman Reed State Funds
External Advisory Board

Roman Reed

40480 Marcia St.
Fremont, CA 94538
rtreed3 @attbi.com
Californians For Cure

Susan Rotchy
susanrotchy@yahoo.com

Bob Yant

2113 Seville Avenue

Newport Beach, CA 92661
byant@aol.com

Christopher Reeve Paralysis Foundation
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History of the Roman Reed Program

September 2000

December 2000
March 2001
March 2001
June 2001
September 2001
November 2001

March 2002

March 2002
August 2002
October 2002
December 2002

December 2002

February 2003
May 2003

June 2003
September 2003
October 2003
December 2003

March 2004

Governor Signs AB750
» Reeve-Irvine Research Center to be administrators of funds
* Os Steward, Ph.D. Director of program

Scientific Steering Committee and External Advisory Board established
Roman Reed Program "Town Meeting"

$1 million allocated for FY2000-2001

$2 million allocated for FY2001-2002

27 applications received

22 Grants funded at $2,096,346

Roman Reed Spinal Cord Injury Core Laboratory dedicated and read into
the Congressional Record

Roman Reed Research Meeting and Meet the Scientists Forum
$1.8 million allocated for FY2002-2003

31 applications received

18 grants funded at $1,532,883

10 new grants based on data from Roman Reed Projects bring $9,257,156
in new funding into California

Roman Reed Research Meeting and Meet the Scientist Forum
16 Roman Reed Fellowship applications received

5 Roman Reed Fellowships funded at $152,463

$1.6 million allocated for FY2003-2004

29 proposals received

17 grants funded at $1,313,968

Roman Reed Research Meeting and Meet the Scientists Forum



Appendix 3

March 2004

June 2004
September 2004
October 2004
December 2004

February 2005

March 2005
June 2005
October 2005
January 2006
March 2006

April 2006

June 2006
October 2006
January 2007

February 2007

August 2007
October 2007
January 2008

March 2008

20 new grants based on data from Roman Reed Projects bring
$17,993,975 in new funding into California*

$$1,539,000 million allocated for FY2004-2005

Governor Signs AB1794, renewing program through 1/1/2011
42 proposals received

14 grants funded at $1,235,305

28 new grants based on data from Roman Reed Projects bring
$22,552,640 in new funding into California*

Roman Reed Research Meeting and Meet the Scientists Forum
$1,539,000 million allocated for FY2005-2006

35 proposals received

15 grants funded

Roman Reed Research Meeting and Meet the Scientist Forum

42 new grants based on data from Roman Reed Projects bring
$31,264,464 in new funding into California*

$1,539,000 million allocated for FY2006-2007
30 proposals received
11 proposals funded

55 new grants based on data from Roman Reed Projects bring
$38,963,844 in new funding into California*

$1,539,000 million allocated for FY2007-2008
34 proposals received
13 proposals funded

Roman Reed Research Meeting and Meet the Scientists Forum



Appendix 3

April 2008 63 new grants based on data from Roman Reed Projects bring
$50,830,754 in new funding into California*

June 2008 $1,385,100 million allocated for FY2008-2009

October 2008 37 proposals received

January 2009 10 proposals funded

March 2009 Roman Reed Research Meeting and Meet the Scientists Forum

August 2009 $1,246,000 million allocated for FY2009-2010

* Please note, these are cumulative.
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Roman Reed Research Projects, 2000-2009

Between 2000 and 2010, 129 Roman Reed Research awards were made for a wide range of
research projects. What follows are brief descriptions of some major areas of spinal cord
research and Roman Reed projects in each.

Preventing Secondary Damage

The human body does you no favors in its response to central nervous system (CNS) injury, and
indeed, causes significant additional damage. The initial traumatic or mechanical insult to the
spinal tissue is only the beginning. Within hours to days of injury, a cascade of immunological
and other events takes place that can cause the enlargement of the injury site by several segments,
resulting in additional loss of function. Seeking to prevent this secondary damage and protect the
nervous system from additional damage immediately after SCI is a key area of research. The
Roman Reed Fund has awarded 15 Roman Reed grants to scientists who are testing ways to
prevent or limit the terrible wake of a spinal cord injury.

Several of the Roman Reed projects focus on changing how the immune system responds after
injury, by changing the intracellular function of T cells to prevent cell death, preventing damaging
immune cell invasion by modulating one small part of the immune response or inserting genes that
may prevent cell death by mobilizing some of the body’s own protective mechanisms. Other
projects focus on protecting the myelin sheath through DNA vaccines that halt destruction of
myelin or by inhibiting a molecule, called MMP, immediately after injury. One project is trying to
prevent early infiltration of damaging inflammatory cells by maintaining the integrity of the blood-
brain barrier, and another is working on increasing the naturally occurring levels of a molecule that
may prevent scar formation around the injury and so enhance recovery of function. In a
fascinating use of a fruit fly model, one project is looking at preventing cell death by examining a
molecule that helps cells commit suicide after injury.

Promoting Axon Regeneration

Many Roman Reed projects have sought to better understand the road blocks to spinal cord repair
by identifying the genes that are expressed and those that go silent in the spinal sensory neurons,
by examining a cell death cycle where damage to motor neurons results in a wave of cell death or
by determining the structure of a major inhibitory molecule, Nogo. One project explores the
genetics that control spinal cord regeneration in salamanders, which can re-grow their spinal cord.

Several Roman Reed projects are exploring ways to promote axon regeneration through
maximizing the beneficial effects of the immune system or preventing scar tissue formation.
Others are grafting nerve growth factor secreting tissue into and beyond the injury site, as well as
examining the various growth factors that seem to promote axon regeneration. One project
suggests that exercise-conditioned neurons show increased nerve regeneration, and other projects
are looking at a naturally occurring molecule critical for cellular function, CAMP, which when
present at increased levels appears to promote regeneration.

Remyelinating Axons

Some axons that survive a spinal cord injury still lose their protective sheath of myelin, the fatty
substance that insulates and protects them. Without myelin, the axons stop functioning. How to
induce remyelination is one of the challenges in developing treatments. Roman Reed grants have
been awarded five times to test approaches for remyelination, including exploring the role of an
axon growth promoting chemical messenger, PACAP, which is active during the development of
the spinal cord and which becomes active again after spinal injury. Another project examines the
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genetics of myelin and has demonstrated increase myelin production in both MS and spinal cord
injury models with an antibody therapy. One particularly interesting series of projects use a
specialized type of brain cell from federally approved human embryonic stem cells. This research
has confirmed that the transplantation of these cells can produce functional myelin in a rat model
of spinal cord injury and form part of the pre-clinical results that will be evaluated by the FDA to
determine if this strategy will eventually be used in humans.

Replacing Cells

One strategy for repairing the damaged spinal cord and restoring function is to replace the lost
neurons and the glial cells that support, protect, and nourish them. Some scientists are working on
transplanting primitive cells that will give rise to the tissue needed to repair the spinal cord. Other
researchers are concentrating on how best to pre-treat stem cells so that they become nerve cells or
glia. Still others believe the body has the potential to repair itself and are focusing on restarting the
mechanisms that first created the brain and the spinal cord. Ten grants have been awarded to
researchers who are working on cellular replacement.

Several projects are exploring the reparative abilities of stem cells derived from adults, including
adipose-derived stem cells, or adult stem cells from fat, and adult bone marrow stem cells, in an
attempt to replace the lost nerve cells. Others are using federally approved human embryonic stem
cells as discussed above. One project is implanting olfactory ensheathing glia, nerve support cells
from the nose, into injured rat spinal cords and assessing recovery. Both stem cells and olfactory
ensheathing glia have tremendous potential for human treatments and preliminary results suggest
that in certain models these cell transplantation treatments result in some recovery of walk ability.

Implanting Artificial Substrates

Some scientists believe that therapies to repair nerve circuits will work better if they are combined
with a device that actually spans the gap in the injured spinal cord. Seven Roman Reed grants are
testing tiny bridges, tunnels, and scaffolding, fabricated from natural or synthetic biomaterials that
would be placed between the two stumps of the injured spinal cord to support and guide
regenerating axons as they travel toward their target connections. It appears the scaffold-like
support guides the regenerating axons as they travel across the injury toward their target
connections and the bridges are also a source of helpful substances, such as anti-inflammatory
agents or growth factors.

Retraining and Rewiring the Spinal Cord

Certain forms of rehabilitation appear to do more than maintain bone mass, muscle strength, and
cardio-vascular fitness in someone with a spinal cord injury. In fact, recent Roman Reed research
has shown that some training protocols - including progressive weight bearing and repetitive
stepping routines (called step training) - may restore function by promoting axon regeneration and
the creation of new neuron-to-neuron connections, or synapses.

Several of the fifteen Roman Reed research projects in this area are looking to enhance stepping
through electrical stimulation of the muscles or through a better understand of the neural circuitry
that supports stepping. One project has successfully developed the techniques necessary to implant
stimulating electrodes on the surface of the spinal cord in rats. It seems that electrical stimulation
produced very effective weight bearing steps, with the coordination pattern similar to normal rats.
Other studies are being carried out in humans. One series of projects is addressing whether weight
bearing of the lower limbs using techniques that emphasize muscle activation during standing can
induce a measure of functional recovery in humans with a severe spinal cord injury. Preliminary
reports show some recovery of standing for individuals after SCI with this technique. In another
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study looking at humans, changes in the brain after spinal injury are being assess with fMRI by
asking paralyzed individuals to imagine moving their leg and calculating where in the brain
activity occurs.

Restoring Concomitant Function and Eliminating Complications

The complications and loss of function that accompany spinal cord injuries not only impair quality
of life but also can be life threatening. In addition to paralysis, people living with spinal cord
injuries can, among other problems, suffer infections, spasticity, irregularities in temperature and
blood pressure, metabolism and intractable pain. Moreover, spinal cord injuries almost always
interfere with bowel, bladder, and sexual function. Roman Reed awards have supported three
projects examining bladder function, four exploring pain following SCI, and one examining
carbohydrate metabolism impairments in chronic human SCI.

Using Robotics for Assessment and Training

Neuroscientists and engineers are collaborating to create clever robotic devices that help
researchers to make objective, quantitative assessments of the loss of function and its recovery
following a spinal cord injury. Robotics also can assist animals and humans during training
routines by initiating and controlling limb movements. Nine Roman Reed awards have focused on
robotic devices and recovery of locomotor function.

A small robotic device for rats is being perfected that accurately measures and controls thousands
of hind limb movements. This robotic tool will enable scientists to identify which of their
therapies restores limb movements, even very small limb movements, with a high degree of
accuracy. The new device will be available for shared use at the Roman Reed Core Laboratory at
the University of California at Irvine. Building on this, another set of projects found that robots
can be used to generate important sensory signals that are necessary to improve hindlimb walking
in spinally transected rats, and that a pharmacological agent, quipazine, further facilitated training
by enhancing training-induced activity in the hindlimbs. The robotic device is also being adapted
for mice.

Creating New Models For Spinal Cord Research

Before promising therapies can be tested on humans, scientists need to learn as much as possible
about precisely what happens following a spinal cord injury and how well potential treatments
work in animals. Fifteen Roman Reed Grants have been awarded to develop new SCI animal
models and ways of assessing or understanding SCI. The California Primate Consortium involves
noted scientists from five California universities, who are developing a practical but humane
primate model of a partial SCI. Primate models may well be an important step between rats and
humans for treatments. The Primate Consortium is also included in the regeneration numbers as
the model is also being used to test potential regenerative strategies.

A second project developed a monkey model of a dorsal-root injury that disrupts sensory
information from only the index finger and thumb of one hand. This model, while mild for the
monkey, allows researchers to correlate anatomical and physiological changes within the nervous
system with the recovery of function following a spinal cord injury. A better understanding of the
post-injury reorganization of the underlying neural pathways in monkeys will pave the way for
more effective treatments for people with these injuries.

Other projects involve developing tools to allow us to ask better questions and get clearer answers.
Three such projects make use of microfluidic devices. Two look at a special chamber where
individual neurons can be grown such that the axon and the cell body are isolated from each other,
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allowing researchers to mimic the injured spinal cord more closely. The other is developing more
efficient ways to sort stem cells based on their electrical properties.

Pre-Clinical Studies

Bringing a potential treatment from bench to bedside is not only difficult scientifically, the cost is
staggering. One project takes an approach that could bypass many years of pre-clinical testing and
safety trials and save hundreds of millions of dollars. Specifically, drugs that are already approved
by the FDA or that are in a late phase of development for other applications will be screen for use
in SCI repair. Therapeutic efficacy of these agents will be tested in well-characterized animal
models of cervical SCI that assess the kind of forelimb motor functions that are important for
people (forelimb and digit use), and that have the potential of detecting the types of plasticity of
circuitry that contribute to recovery of fine motor function.
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Roman Reed Awards

2001-2002 ROMAN REED AWARDS
22 one-year grants, totaling $2,096,346

University of California, Irvine

injury and regeneration **

Armin Blesch, Ph.D. GDNF and BDNF gene therapy after complete $80,000
University of California, San Diego spinal cord transection
Michael D. Cahalan, Ph.D. Tracking and targeting lymphocytes in spinal $87,329
University of California, Irvine cord injury **
Nathalie A. Compagnone, Ph.D. Can neurosteroids restore bladder function $79,440
University of California, San Francisco | after spinal cord injury?
Corinna Darian-Smith, Ph.D. Cervical dorsal root lesions in monkeys; $76,123
Stanford University neuronal consequences and impairment of
voluntary hand function
V. Reggie Edgerton, Ph.D. Robotic assisted assessment of locomotor $120,000
University of California, Los Angeles | physiology after spinal cord injury in
transgenic mice
David M. Gardiner, Ph.D. Urodele spinal cord regeneration as a model $63,804
University of California, Irvine for axonal survival and regrowth
Leif A. Havton, M.D., Ph.D. Use-dependent plasticity of spinal $60,000
University of California, Los Angeles | motorneuron synaptology
James G. Hecker, M.D., Ph.D. Prevention of secondary injury via non-viral $52,500
University of California, Davis intrathecal delivery of neuroprotective and
apoptosis inhibitory genes **
Marc Hedrick, M.D. Adipose-derived stem cells ** $80,000
University of California, Los Angeles
Jack W. Judy, Ph.D. Spatial and temporal studies of activation in $105,011
University of California, Los Angeles | the lumbosacral spinal cord using implantable
multimicroelectrode arrays
Hans S. Keirstead, Ph.D. Role of T cells in secondary degeneration $75,000
University of California, Irvine following contusion injury to the adult spinal
cord **
David J. Reinkensmeyer, Ph.D. Robotic outcome assessment in spinal cord $61,293
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University of California, Los Angeles

experimental spinal cord injury **

Michael Sofroniew, Ph.D. Genetically targeted astrocyte scar ablation $158,226
University of California, Los Angeles | and biopolymer tissue support after SCI
Marylou Solbrig, M.D. Gene therapy of SCI - adenoviral vector $78,480
University of California, Irvine delivery of macrophage/microglia stimulating

factors **
Lawrence Steinman, Ph.D. Myelin tolerizing DNA vaccination in the $125,000
Stanford University treatment of spinal cord injury **
Shula Stokols, B.S. Synthetic polymer guidance channels for spinal $35,000
University of California, San Diego cord injury
Marc Tessier-Lavigne, Ph.D. Identification of regeneration-associated genes $168,946
Stanford University and their roles in stimulating and inhibiting

axonal regeneration
Mark H. Tuszynski, M.D., Ph.D. Rolipram for spinal cord injury $125,000
University of California, San Diego
Mark H. Tuszynski, M.D., Ph.D. University of California consortium to study $191,500
University of California, San Diego axonal plasticity and regeneration in the

primate spinal cord
Jeffery Twiss, M.D., Ph.D. Mechanisms of activity-dependent conditioning $96,694
University of California, Los Angeles | for rapid axon regeneration
Richard Vulliet, Ph.D., DVM Treatment of spinal cord injury with $77,000
University of California, Davis mesenchymal stromal cells **
James A. Waschek, Ph.D. The role of PACAP in remyelination after $100,000

TOTAL $2,096,346

** Will use the Roman Reed Core Laboratory
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2002-2003 ROMAN REED AWARDS
18 one-year grants, totaling $1,532,883

University of California, Los Angeles

experimental SCI **

Allan Basbaum, Ph.D. Anatomical and functional recovery after SCI: $77,428
University of California, San Francisco | Contribution of cyclic nucleotides **
Corinna Darian-Smith, Ph.D. Cervical dorsal root lesions in monkeys: $96,539
Stanford University Neuronal consequences and impairment of

voluntary hand function
Ray de Leon, Ph.D. Combining pharmacological and robotic $74,589
Cal State University, Los Angeles training approaches for improving locomotor

recovery after a spinal transection
Candace Floyd, Ph.D. Transplantation of olfactory ensheathing cells $68,676
University of California, Davis modified by non-viral gene therapy to secrete

NT-3 following SCI in the rat
Alan Garfinkel, Ph.D. Computer simulation of a neuro-musculo- $33,878
University of California, Los Angeles | skeletal model of human locomotion
Susan Harkema, Ph.D. Activity-dependent plasticity after human $131,452
University of California, Los Angeles | spinal cord injury
Hans Keirstead, Ph.D. The remyelinating potential of human $92,484
University of California, Irvine embryonic stem cell-derived oligodendrocytes
Harley Kornblum, M.D., Ph.D. Stem cell implantation in a chronic cauda $91,000
University of California, Los Angeles | equina / conus medullaris injury model
Thomas Lane, Ph.D. Mechanisms of remyelination following spinal $56,200
University of California, Irvine cord damage and demyelination
Linda Noble, Ph.D. Matrix metalloproteinases and demyelination $100,000
University of California, San Francisco | after spinal cord injury
Paul Patterson, Ph.D. Using leukemia inhibitory factor to promote $58,750
California Institute of Technology repair mechanisms after spinal cord injury
Roland Roy, Ph.D. Use of a minimally invasive stimulation device $59,237
University of California, Los Angeles | (BION™ System) to induce stepping in

completely spinal rats
Michael Sofroniew, M.D., Ph.D. Genetically targeted astrocyte scar ablation $100,650
University of California, Los Angeles | and biopolymer tissue support after spinal cord

injury
Robert Stern, M.D. The first human chondroitinase: Isolation and $99,500
University of California, San Francisco | characterization of an enzyme that promotes

recovery from severe nerve and SCI **
Shula Stokols, B.S. Polymer guidance channels for spinal cord $46,500
University of California, San Diego injury
Laura Taylor, B.S. Regulated lentiviral gene therapy for spinal $46,000
University of California, San Diego cord injury
Mark Tuszynski, M.D., Ph.D. University of California consortium to study $200,000
University of California, San Diego axonal plasticity and regeneration in the

primate spinal cord
James Waschek, Ph.D. The role of PACAP in remyelination after $100,000

TOTAL $1,532,883

** Will use the Roman Reed Core Laboratory




Appendix 4

2003-2004 ROMAN REED AWARDS
17 one-year grants, totaling $1,313,968

Allan Basbaum, Ph.D. Regeneration of injured dorsal column fibers: $76,201
University of California, San Francisco | the contribution of re-priming
Armin Blesch, Ph.D. Combining Ex Vivo and In Vivo Gene Delivery $46,000
University of California, San Diego to Promote Axonal Regeneration
Melanie Cocco, Ph.D. Structure of Proteins that Inhibit CNS Repair: $51,542
University of California, Irvine Nogo and It’s Receptor
Steven Cramer, M.D. Does mental practice of foot movement $75,980
University of California, Irvine improve corticospinal conduction and motor

status after spinal cord injury?
Ray de Leon, Ph.D. Combining bicuculline treatment and robotic $98,260
Cal State University, Los Angeles locomotor training**
V. Reggie Edgerton, Ph.D. Combining Pharmacology and Epidural $67,315
University of California, Los Angeles | Electrical Stimulation to Induce Locomotion in

Adult Spinal Rats
Alan Garfinkel, Ph.D. Intrinsic dynamics of the vertebrate locomotor $33,149
University of California, Los Angeles | pattern generator: a computational study
Susan Harkema, Ph.D. Activity-Dependent Plasticity After Human $120,852
University of California, Los Angeles | Spinal Cord Injury
Leif Havton, M.D., Ph.D. Implantation of adult human neural stem cells $86,000
University of California, Los Angeles | in a chronic cauda equina/conus medullaris

injury model
Hans S. Keirstead, Ph.D. The Functional Consequences of $81,684
University of California, Irvine Remyelination Following Transplantation of

Human Embryonic Stem Cell-Derived

Oligodendrocyte Progenitors into the Injured

Spinal Cord
Edwin Monuki, M.D., Ph.D. Novel microfluidic technology for sorting and $30,000
University of California, Irvine differentiating neural stem cells
Linda Noble, Ph.D. Matrix metalloproteinases and spinal cord $66,117
University of California, San Francisco | injury
Michael Sofroniew, M.D., Ph.D. Genetic manipulation of scar forming $91,039
University of California, Los Angeles | astrocytes, and biopolymer tissue support after

SCI
Mark Tuszynski, M.D., Ph.D. Nerve Guidance Scaffolds for Spinal Cord $50,462
Shula Stokols, B.S. Injury
University of California, San Diego
Mark Tuszynski, M.D., Ph.D. UC Consortium to study axonal plasticity and $202,000
University of California, San Diego regeneration in the primate spinal cord
John Weiss, M.D., Ph.D. Motor neurons ROS production and disruption $74,787
University of California, Irvine of astrocytic glutamate transport - injury

progression in the subacute phase after SCI **
William Whetstone, M.D. Activated Protein C, coagulation and $62,580

University of California, San Francisco

inflammation after spinal cord injury

TOTAL $1,313,968

** Will use the Roman Reed Core Laboratory
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2004-2005 ROMAN REED AWARDS
14 one-year grants, totaling $1,235,305

Allen Basbaum, Ph.D. The Contribution of Protein kinase C [ to $80,164.00
University of California, San Francisco | corticospinal tract regeneration
Melanie Cocco, Ph.D. Structure of Proteins that Inhibit CNS Repair: Nogo $53,457.00
University of California, Irvine and It’s Receptor
Corinna Darian-Smith, Ph.D. Hand function and the involvement of descending $88,284.00
Stanford University motor pathways following a cervical dorsal root lesion

in monkeys
V. Reggie Edgerton, Ph.D. Neural Mechanisms Underlying Locomotor Behavior $98,254.00
University of California, Los Angeles | Induced by Epidural Electrical Stimulation
Jack Feldman, Ph.D. Inducible long-term facilitation of motoneuronal $96,499.00
University of California, Los Angeles | discharge as a mechanism for recovery of motor

function: the dependence on PKC activity
Candace Floyd, Ph.D. Is 171 1-estradiol protective after SCI in rats? ** $49,404.00
University of California, Davis
Leif Havton, M.D., Ph.D. Plasticity in Pain Behavior and in Nociceptive $69,700.00
University of California, Los Angeles | Projections to the Lumbosacral Spinal Cord in a Rat

Cauda Equina Injury and Repair Model
Noo Li Jeon, Ph.D. Microfluidic Platform for High Throughput Screening $90,000.00
University of California, Irvine of Agents for Spinal Cord Axonal Regeneration
Zhigang David Luo, Ph.D. Identifying new targets and pathways for management $99,610.00
University of California, Irvine of spinal cord injury pain **
Edwin Monuki, M.D., Ph.D. Novel Microfluidic Technologies for Sorting and $88,000.00
University of California, Irvine Differentiating Neural Stem Cells
Michael Sofroniew M.D., Ph.D. Genetic manipulation of scar forming astrocytes, and $60,479.00
University of California, Los Angeles | biopolymer tissue support for acute and chronic SCI
Niranjala Tillakaratne, Ph.D. Biochemical Mechanisms involved in Spinal Learning $69,610.00
University of California, Los Angeles
Mark Tuszynski, M.D., Ph.D. University of California Consortium to Study Axonal $205,000.00
University of California, San Diego Plasticity and Regeneration in the Primate Spinal Cord
Binhai Zheng, Ph.D. Functional analysis of Nogo in CNS axon regeneration | $86,844.00

University of California, San Diego

using a Nogo null mutant

TOTAL  $1,235,305

** Will use the Roman Reed Core Laboratory
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2005-2006 ROMAN REED AWARDS
15 one-year grants, totaling $1,371,675

Allen Basbaum, Ph.D. Genetic Enhancement of cAMP Signaling in $65,000
University of California, San Corticospinal Tract Neurons: a Novel Approach to
Francisco Sustaining Intrinsic Growth Capacity in the Setting of

Spinal Cord Injury
Armin Blesch, Ph.D. Axonal bridging and functional reinnervation after SCI | $65,000
University of California, San Diego
Melanie Cocco, Ph.D. Structure of Proteins that Inhibit CNS Repair: Nogo $56,012
University of California, Irvine and It’s Receptor
Ray de Leon, Ph.D. Possible Role for BDNF in the Locomotor Recovery of | $96,214
Cal State University, Los Angeles Spinal Rats Following Robotic-Assisted Treadmill

Training
Candace Floyd, Ph.D. Is Post-Injury Administration of Estrogen to Male Rats | $55,053
University of California, Davis Protective?
Leif Havton, M.D., Ph.D. Effect of Spinal Cord Transection Injury on the $76,000
University of California, Los Angeles | Synaptology of Autonomic and Motor Neurons

Innervating the Lower Urinary Tract in Rats
Noo Li Jeon, Ph.D. Microfluidic Platform for High Throughput Screening $90,000
University of California, Irvine of Agents for Spinal Cord Axonal Regeneration
Jack W. Judy, Ph.D. Mapping the spatial-temporal pattern of neuronal $61,731
University of California, Los Angeles | activity in an injured spinal cord
Zhigang David Luo, Ph.D. The Contribution of Ca,a,;6; Protein to SCI Pain** $98,926
University of California, Irvine
Edwin Monuki, M.D., Ph.D. Novel Microfluidic Technologies for Sorting and $99,583
University of California, Irvine Differentiating Neural Stem Cells
Michael Sofroniew M.D., Ph.D. Genetic Manipulation of Scar Forming Astrocytes, and |  $58,609
University of California, Los Angeles | Biopolymer Tissue Support for Acute and Chronic SCI
Mark Tuszynski, M.D., Ph.D. University of California Consortium to Study Axonal $120,293
University of California, San Diego | Plasticity and Regeneration in the Primate Spinal Cord
Mark Tuszynski, M.D., Ph.D. Neutralization and conversion of netrin-1 signaling $85,000
University of California, San Diego | from repulsion to attraction to promote axon

regeneration after spinal cord injury
John Weiss, M.D., Ph.D. Motor Neurons ROS Production and Disruption of $79,254
University of California, Irvine Astrocytic Glutamate Transport - Possible Roles in

Injury Progression in the Subacute Phase after SCI**
Binhai Zheng, Ph.D. Role of myelin inhibitors in spinal regeneration: $100,000

University of California, San Diego

functional redundancy and compensation

** Will use the Roman Reed Core Laboratory

TOTAL $1,371,675
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2006-2007 ROMAN REED AWARDS
11 one-year grants, totaling $1,223,732

Kim Anderson, PhD Carbohydrate Metabolism Impairments in Chronic $37,425
University of California, Irvine Human Spinal Cord Injury
Allan Basbaum, Ph.D. Contribution of PKCg to the Persistent Pain Produced $78,190
University of California, San by Spinal Cord Injury
Francisco
V. Reggie Edgerton, Ph.D. Neural Regeneration and Functional Recovery Induced $84,718
University of California, Los Angeles | by Epidural Electrical Stimulation
Christine Gall, PhD. Ampakine Enhancement of Axonal Outgrowth $74,898
University of California, Irvine
Leif Havton, M.D., Ph.D. Effect of Minocycline on Neuropathic Pain, $82,000
University of California, Los Angeles | Inflammation, and Axonal Degeneration in Rat Cauda

Equina Spinal Cord Injury and Repair
Noo Li Jeon, Ph.D. High-Content Microfluidic Stripe Assay for SCI Drug $90,000
University of California, Irvine Screening
Hans Keirstead, Ph.D. hESC-Derived Motor Neurons For the Treatment of $78,305
University of California, Irvine Chronic Spinal Cord Injury
Oswald Steward, Ph.D. Testing FDA Approved Drugs in a Cervical Spinal $82,994
University of California, Irvine Cord Injury Model**
Mark Tuszynski, M.D., Ph.D. University of California Primate Consortium: Axonal $225,330
University of California, San Diego | Plasticity and Regeneration in Chronic Primate SCI
Mark Tuszynski, M.D., Ph.D. University of California Primate Consortium: $300,000
University of California, San Diego | Laboratory Trailer
Binhai Zheng, Ph.D. Role of EphA4 in Spinal Cord Injury and Axon $89,872

University of California, San Diego

Regeneration

** Will use the Roman Reed Core Laboratory

TOTAL $1,223,732
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2007-2008 ROMAN REED AWARDS
13 one-year grants, totaling $1,177,586

Corinna Darian-Smith, Ph.D. Characterization of reactive neurogenesis in the $71,693
Stanford University rodent following a dorsal root transection injury. A

comparison with a central dorsal column lesion.
V. Reggie Edgerton, Ph.D. Is the spinal circuitry that generates spinal stepping $100,022
UCLA refined or expanded in response to locomotor

training?
Christine Gall, Ph.D. Ampakine enhancement of axonal outgrowth and $89,768
UC Irvine functional recovery following spinal cord damage **
'Yuh Nung Jan, Ph.D. Investigating the mechanisms of capase activation in $60,000
UC San Francisco nerve degeneration by using dendrite pruning of

Drosophila sensory neurons as a model system
Thomas Lane, Ph.D. CXCR2 and spinal cord injury ** $61,560
UC Irvine
Edwin Monuki, M.D., Ph.D. Dielectrophoretic cell sorting directed to SCI $75,000
UC Irvine transplant therapies
Linda Noble, Ph.D. L-selectin and spinal cord injury $70,510
UC San Francisco
Lawrence Recht, M.D. Replacing cortical motor neurons with embryonic $100,000
Stanford University stem (ES) cells: A potential adjuvant treatment for

spinal cord injury
Roland Roy, Ph.D. Can maintaining hindlimb muscle mass improve $115,655
UCLA locomotor recovery after a complete thoracic SCI?
Oswald Steward, Ph.D. Do cortical motoneurons undergo retrogade cell $83,773
UC Irvine death after SCI? **
Niranjala Tillakaratne, Ph.D. Is cyclic AMP element binding protein (CREB) $76,847
UCLA essential for spinal learning?
Mark Tuszynski, M.D., Ph.D. University of California Primate Consortium: Axonal $185,100
UC San Diego plasticity and regeneration in chronic primate SCI
Binhai Zheng, Ph.D. Role of EphA4 in spinal cord injury and axon $87,658
UC San Diego regeneration

** Will use the Roman Reed Core Laboratory TOTAL $1,177,586
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2008-2009 ROMAN REED AWARDS
10 one-year grants, totaling $1,046,697

Jacqueline Bresnahan, Ph.D. Pre-Clinical Critical Care Analysis of Hypertonic Saline $99,450
UC San Francisco for Spinal Cord Injury
V. Reggie Edgerton, Ph.D. Can Different Stepping Tasks and the Learning of these $99,394
UCLA Tasks in Chronic Spinal Rats be Linked to Unique
Populations of Neurons?

Linda Hsieh-Wilson, Ph.D. Role of Chondroitin Sulfate in Axon Regeneration and SCI $111,908
Caltech & HHMI
Thomas Lane, Ph.D. Spinal Cord Injury and Immune Response to Viral $64,689
UC Irvine Pathogen™*
Zhigang D. Luo, M.D., Ph.D. Contribution of Thrombospondin to Chronic Spinal Cord $99,756
UC Irvine Injury Pain
Zoran Nenadic, D.Sc. Brain Computer Interface (BCI) controlled walking $75,000
UC Irvine stimulator
Michael Sofroniew, M.D., Ph.D. Role of the Perineuronal Net in Obstructing Plasticity and $69,890
UC San Francisco Impairing Recovery after Incomplete Spinal Cord Injury
Oswald Steward, Ph.D. Do cortical motoneurons undergo retrogade cell $83,814
UC Irvine death after SCI? **
Mark Tuszynski, M.D., Ph.D. University of California Primate Consortium: Axonal $167,825
UC San Diego plasticity and regeneration in chronic primate SCI
Yimin Zou, Ph.D. WNT Signaling in Central Nervous System Regeneration $77,216
UC San Diego

** Will use the Roman Reed Core Laboratory TOTAL $1,046,697
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2009-2010 ROMAN REED AWARDS
9 one-year grants, totaling $797,100

Oswald Steward, Ph.D. Use of Viral Vector Approach to Delete pTEN in $97,918
University of California, Irvine Motor Cortex and Promote Axon Regenration After
Spinal Cord Injury**
Lawrence Recht, M.D. Engineering the Corticospinal Tract as a High- $100,000
Stanford University Throughput Model to Study Spinal Cord Injury**
Suzy Kim, M.D. Novel Quantitative and Functional Outcome $106,360
University of California, Irvine Measures following Thoracic Spinal Cord Injury
Zoran Nenadic, Ph.D. Brain computer interface (BCI) controlled walking $39,241
University of California, Irvine simulator
Reggie Edgerton, Ph.D. Development of an electronic bridge over the lesion $78,379
University of California, Los Angeles | between fore and hindlimbs to facilitate quadrupedal
stepping after a complete spinal cord

Sophia Chun The Effect of HBOT on Acute Spinal Cord Injury and $75,000
VA Long Beach Healthcare System Disorders Rehabilitation Outcome
Armin Blesch, Ph.D. An Inducible Receptor Tyrosine Kinase for Axonal $75,202
University of California, San Diego Regeneration
Mark Tuszynski, M.D., Ph.D. UC Primate Consortium: Axononal Plasticity and $145,000
University of California, San Diego Regeneration
Yimin Zou, Ph.D. Whnt signaling in sensory axon injury and regeneration $80,000
University of California, San
Diego

** Will use the Roman Reed Core Laboratory TOTAL $797,100
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Roman Reed Core Laboratory Projects

A total of 22 Roman Reed Awards have used the Roman Reed Core laboratory to carry out
research projects.

Funding . . . . Total Award
Cycle Primary Investigator Title of Project Amount
2002-2003 |Allan Basbaum, Ph.D. Anatomical and functional recovery $77,428

University of California, San after spinal cord injury:
Francisco Contribution of cyclic nucleotides
2001-2002 |Michael D. Cahalan, Ph.D. Tracking and targeting lymphocytes $87,329
University of California, Irvine in spinal cord injury
2003-2004 |Ray de Leon, Ph.D. Combining bicuculline treatment $98,260
Cal State University, Los Angeles |and robotic locomotor training
2004-2005 |Candace Floyd, Ph.D. Is 17b-estradiol protective after SCI $49,404
University of California, Davis in rats?
2007-2008 |Christine Gall, Ph.D. Ampakine enhancement of axonal $ 89,768
University of California, Irvine outgrowth and functional recovery
following spinal cord damage
2001-2002 |James G. Hecker, M.D., Ph.D. Prevention of secondary injury via $52,500
University of California, Los non-viral intrathecal delivery of
Angeles neuroprotective and apoptosis
inhibitory genes
2001-2002 |Hans S. Keirstead, Ph.D. Role of T cells in secondary $75,000
University of California, Irvine degeneration following contusion
injury to the adult spinal cord
2007-2008 |Thomas Lane, Ph.D. CXCR2 and Spinal Cord Injury $ 61,560
University of California, Irvine
2008-2009 | Thomas Lane, Ph.D. Spinal cord injury and immune $ 64,689
University of California, Irvine response to viral pathogen
2004-2005 |Z. David Luo, M.D. Identifying new targets and $99,610
University of California, Irvine pathways for management of spinal
cord injury pain
2008-2009 |Z. David Luo, M.D. Contribution of thrombospondin to $99,756
University of California, Irvine chronic spinal cord injury pain
2001-2002 |David J. Reinkensmeyer, Ph.D. Robotic outcome assessment in $61,293

University of California, Irvine

spinal cord injury and regeneration
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as a High-Throughput Model to
Study Spinal Cord Injury

2001-2002 |Marylou Solbrig, M.D. Gene therapy of spinal cord injury — $78,480
University of California, Irvine adenoviral vector delivery of
macrophage/microglia stimulating
factors
2001-2002 |Lawrence Steinman, Ph.D. Myelin tolerizing DNA vaccination $125,000
Stanford University in the treatment of spinal cord injury
2002-2003 |Robert Stern, M.D. The first human chondroitinase: $99,500
University of California, San Isolation and characterization of an
Francisco enzyme that promotes recovery from
severe nerve and SCI
2006-2007 |Oswald Steward, Ph.D. Testing FDA Approved Drugs in a $82,994
University of California, Irvine Cervical Spinal Cord Injury Model
2007-2008 |Oswald Steward, Ph.D. Do cortical motoneurons undergo $83,773
University of California, Irvine retrogade cell death after spinal
cord injury?
2001-2002 |Richard Vulliet, Ph.D., DVM Treatment of spinal cord injury with $77,000
University of California, Davis mesenchymal stromal cells
2001-2002 |James Waschek, Ph.D. The role of PACAP in remyelination $100,000
University of California, Los after experimental spinal cord injury
Angeles
2002-2003 |James Waschek, Ph.D. The role of PACAP in remyelination $100,000
University of California, Los after experimental SCI
Angeles
2003-2004 |John Weiss, M.D., Ph.D. Motor neurons ROS production and $74,787
University of California, Irvine disruption of astrocytic glutamate
transport - Injury progression in the
subacute phase after SCI
2005-2006 |John Weiss, M.D., Ph.D. Motor Neurons ROS Production and $79,254
University of California, Irvine Disruption of Astrocytic Glutamate
Transport - Injury Progression in
the Subacute Phase after SCI
2009-2010 |Oswald Steward, Ph.D. Use of Viral Vector Approach to $97,918
University of California, Irvine Delete pTEN in Motor Cortex and
Promote Axon Regenration After
Spinal Cord Injury
2009-2010 |Lawrence Recht, M.D. Engineering the Corticospinal Tract $100,000

Total

$1667,208
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An additional 24 projects have been carried out through the Core that have helped investigators
obtain critical preliminary data to support applications to the Roman Reed Spinal Cord Injury
Program and other funding sources, develop novel assessment techniques, or take advantage of
opportunities that offer the potential of making key discoveries or rapid advancements in
understanding of spinal cord injury/nerve regeneration and repair.
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New Funding Brought into California

Roman Reed Researchers have obtained 74 new grants based on data from their Roman Reed Projects,
bringing $63,867,216 in new funding into California.

Total Grant Funding 2009-2010

$15,126,100 Total New Funding as of 2/2010

$63,867,216

Principal Institution at  Funding agency Award Amount
Investigator time of award
Aileen Anderson UClI NIH/NINDS $1,408,775
Armin Blesch UCSD International Spinal Research Trust $169,578
Christopher Reeve Paralysis Fdn $74,800
NIH/NINDS $231,250
NIH/NINDS $750,000
Corinna Darian- Stanford Whitehall Foundation Grant $74,000
Smith
Christopher Reeve Paralysis Fdn $150,000
NIH RO1 NS048425-01 $840,000
Ray de Leon Cal State LA NIH R01 (NS055911-04) $1,312,482
V. Reggie Edgerton UCLA NIH Program Project $4,499,898
Christopher Reeve Paralysis Fdn $819,000
NIH $6,250,000
Craig H. Neilsen Foundation $60,000
NSF $30,000
Russian Foundation for Basic Research $36,000
NIH $803,530
NIH (8 RO1 EB0020968-02 ) $1,511,216
VA $453,000
Army TATRC $249,984
NIH RO1 NS062009 $1,815,191
NIH 1R01 EB007615 $4,045,445
Paralyzed Vets of America # 2527 $144,520
Jack Feldman UCLA NIH (RO1 NS-24742) $1,063,852
Leon Hall UC Davis UCD Health System Award $150,000
Susan Harkema UCLA NIH-NINDS R01 NS 049209 $955,352
Jack Judy UCLA NIH $300,000
Leif Havton UCLA NIH/NINDS(RO1 NS42719) $712,500
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New Funding Brought into California

NIH/NCRR (California Primate Consortium) $20,000
Stein-Oppenheimer Fund/ David Geffen School of $20,000
Medicine at UCLA
Paralysis Project of America $50,000
Stein-Oppenheimer Fund/ David Geffen School of $20,000
Medicine at UCLA
Dept of Defense/SCI Research Program/Translational $2,250,000
Research Partnership
California Institute for Regenerative Medicine $1,051,068
Hans S. Keirstead  UCI Geron Corporation/BioSTAR, GC-10478 $498,564
Families of SMA $262,471
Geron Corporation/BioSTAR, GC-104110 $493,524
Geron Corporation/BioSTAR, GC-29615 $447,011
Geron Corporation/BioSTAR, 00-10128 $374,375
Geron Corporation/ UC Discovery $366,797
Christopher Reeve Foundation, KA1-0103-2 $146,262
NIH (NS41484-01A1 (RO1) $1,102,583
Harley Kornblum  UCLA Ron Shapiro Charitable Fdn $125,000
Z. David Luo UClI Christopher Reeve Paralysis Foundation $136,000
uUcCl Christopher and Dana Reeve Foundation $179,932
UCI NINDS, NIH RO1 (NS064341-01A1) $1,233,442
Edwin Monuki ucCl NIH R21 award (R21 MH07059) $200,000
ucCl CIRM Tools and Technologies award, RT1-01074-1 $861,122
Linda Noble UCSF NIH/NINDS NS39278 $1,250,000
David ucCl NIH Sub-Contract $675,000
Reinkensmeyer
RR Roy UCLA Paralyzed Vets of America $289,040
Michael Sofroniew UCLA NIH $362,188
Marylou Solbrig UCI NIH/NINDS R01 NS42307 $750,000
Larry Steinman Stanford Christopher Reeve Paralysis Fdn $165,000
Oswald Steward ucCl NIH NO1-NS-3-2354 $1,047,313
NIH NO1-NS-3-2353 $1,608,751
Oxnard Foundation $60,000
Shula Stokols uUcsb Christopher Reeve Paralysis Fdn $75,000
Christopher Reeve Paralysis Fdn $74,000




Appendix 6

New Funding Brought into California

Mark H. Tuszynski UCSD NIH (California Primate Consortium) $5,000,000
NIH (California Primate Consortium) $3,774,400
Veteran’s Administration $750,000
NIH/NINDS $660,000
NIH/NINDS $2,015,000
VA Central Office $665,000
VA Central Office $300,000
VA RR&D (Tusszynski, Mark 133,000
Swiss Institute for Research Into Paraplegia $165,000
NIH (RO1 NS42291) $2,325,000
James Waschek UCLA NICHD $900,000
NICHD $700,000
Binhai Zheng UCSD Christopher Reeve Paralysis Fdn $165,000
NIH/National Institute of Aging $35,000
Dana Foundation $300,000
NIH/NINDS $875,000

TOTALS

$63,867,216
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derived stem cells in spinal cord repair. American Society of Plastic Surgeons, Plastic
Surgery, San Diego, CA, 2003.

Y. Mikhaeil, C.K. Otoshi, A.J. Fong, Cai LL, et al., Changes in pCREB and AMPA Receptor
Distribution after Spinal Cord Transection: Effects of Chronic Serotonergic Agonist
Administration and Robotic Training. 2006 Abstract Viewer/Itinerary Planner.
Washington, DC: Society for Neuroscience, 2006. Online

Y. Mikhaeil, C.K. Otoshi, A.J. Fong, Cai LL, Khristy W, Chitsazzadeh V, Nguyen C, Zhong H,
Roy RR, Tillakaratne NJK, Edgerton VR. Changes in pPCREB and AMPA receptor
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distribution after spinal cord transection: effects of chronic serotonergic agonist
administration and robotic training. UCLA Brain Research Institute Poster sessions,
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interface control of ambulation simulator, 40th Annual Meeting of the Society for
Neuroscience, San Diego, CA, November 13-17, 2010.
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5-HT Receptor Distribution After Spinal Cord Transection: Effects of Chronic
Serotonergic Agonist Administration and Robotic Training (Society for Neuroscience,
2005)

Jessica R. Schulz, Rengrong Da, Melanie J. Cocco. Structural Characterization of Nogo-66. 50th
Biophysical Society Meeting, Salt Lake City, Utah, February 2006.

Niranjala Tillakaratne, Ray de Leon, Allison Bigbee, Noore Ali, Sarah Ahn, Chad
Otoshi, Charlotte Liu, Jason Guu, Matthias Ziegler, H Zhong, Roland Roy,
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University of Wisconsin, Madison, Nov. 2005.
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U.S. Provisional Patent Application No. 60/558,462 Entitled “Oriented polymer fibers with
functional gradients by electropulling”, Inventors M.V. Sofroniew, K.N. Tu, B.M. Wu, Y. Xu,
filed March 31, 2004, UCLA Ref. No. 1540 (patent pending).

MICROFLUIDIC DEVICE FOR CELL AND PARTICLE SEPARATION, US patent to be filed
Feb. 2nd, 2007, by Lisen Wang, A.P. Lee, Lisa A. Monuki, Edwin S. Monuki, Svyatoslav A.
Marchenko.

“High Density Epidural Stimulation for Facilitation of Locomotion Recovery after Spinal Cord
Injury.” V.R. Edgerton, J. Burdick, R. Roy, I. Lavrov, Y. Gerasimenko, S. Harkema, J. hodes,
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Yu, F., Recht, L.D. and Weimann, J.D. “Using Mouse Embryonic Stem Cells to Generate Layer
5 Cortical Pyramidal Neurons. Presented findings at the International Society for Stem Cell
Research June, 2010.

Yu, F., Recht, L.D. and Weimann, J.D. “Generation of Mouse Embryonic Stem Cell-derived
Corticospinal Motor Neurons. Presented findings at the Society for Neuroscience Conference,
San Diego, November 2010.

Yu, F., Recht, L.D. and Weimann, J.D. “New Developments in Neuroscience” live interviews
with NPR and the Australian Public Broadcasting, 2010.
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