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The Honorable Chris Christie, Governor
Office of the Governor

State House — P.0. Box 001

Trenton, New Jersey 08625

Dear Governor Christie:

On behalf of the New Jersey Commission on Spinal Cord Research (NJCSCR), its members,
staff and the spinal cord injured citizens of New Jersey, it is my privilege to present the Annual
Report for Fiscal Year 2016, pursuant to N.J.S.A. 52:9E-4(f).

In 2016, the NJCSCR awarded nearly $3 million in spinal cord research grant funding. This
included four Individual Research Grants totaling $2,230,920, three Exploratory Research
Grants totaling $590,953, two Spinal Cord Injury Techniques Training Travel Research Grants
totaling $5,500, and one Fellowship Grant totaling $150,000. These spinal cord research

projects were carefully selected by a panel of independent scientific experts from 30 applications
submitted by investigators at New Jersey academic institutions.

NJCSCR grants often produce the basic research findings necessary to compete successfully for
larger National Institutes of Health, and National Science Foundation awards. They help attract
talented scientists and students to this exciting and promising field.

Each of the funded projects has the potential to contribute significantly to the development of
treatments and cures for the paralysis and secondary complications that accompany spinal cord

injury.

We wish to thank you, the Department of Health, and the State of New Jersey for continued
support of spinal cord injury research.

Respectfully,

Sluorn_ P Nauteg,

Susan P. Howley
Chairperson
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The New Jersey Commission on Spinal Cord
Research (NJCSCR), established in 1999, funds
spinal cord injury research projects in New Jersey.

+ Since 2001, over $48 million has been awarded
to individual scientists at academic and research

institutions.

o Two hundred and four separate scientific
research projects have been awarded; 166
scientific research projects have been completed.

o Progress made by researchers has been
presented in abstracts, scientific conferences,
symposia, and meetings.

o NJCSCR programs have facilitated wider
scientific interaction and numerous active
research collaborations, along with out-of-state
researchers.

o Success in achieving NJCSCR funding has
resulted in academic and career advancement
for New Jersey researchers, including doctoral
dissertations.

o Numerous successful applications to the
National Institutes of Health, the National
Science Foundation and other organizations
based on NJCSCR grants have been made.
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NJCSCR offered four grant programs in

Fiscal Year 2016:

o Individual Research Grants

o Exploratory Research Grants

o Postdoctoral and Graduate Fellowship Grants

o Spinal Cord Injury Techniques Training
Travel Grants

NJCSCR 2016 Achievements:

o Thirty applications requesting a total of
$8.9 million were submitted.

o Ten awards were made in 2016 totaling
$2,977,373.

o Four Individual Research Grants totaling
$2,230,920, three Exploratory Research
Grants totaling $590,953, two Spinal Cord
Injury Techniques Training Travel Grants
totaling $5,500, and one Fellowship Grant
totaling $150,000 were approved.

NJ Spinal Cord Registry:

o NJCSCR supports a central registry of
spinal cord injures in New Jersey along with
the New Jersey Department of Health. The
registry is a resource for research, evaluation
and information on spinal cord injuries.
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INTRODUCTION

Spinal cord injury has long been regarded as a virtu-
ally hopeless diagnosis with a grim prognosis. How-
ever, new approaches to rehabilitation and modern
medicine have extended life expectancy from mere
months to years and even decades.

Many people with permanent injury can now live
vital and productive lives. More recently, break-
throughs in research and new horizons in the life
sciences are moving us closer to finding cures for
spinal cord injuries.

Spinal cord injury impacts individuals and families
across the state and nation. Though young men re-
main at greatest risk, the number of women and old-
er people suffering spinal cord injury is increasing.
Falls, traffic and worksite accidents are the major
causes of injuries. Black and Hispanic populations
suffer disproportionately.

The economic and human cost of these injuries re-
mains huge. Better therapies are urgently needed
and the task of research is more demanding than
ever. Paralysis resulting from spinal cord injury may
no longer be “an ailment not to be treated,” but the
search for the answers remains among the greatest
challenges to medical science and the healing arts.

NEW JERSEY’S COMMITMENT TO SPINAL
CORD RESEARCH

The Spinal Cord Research Act (N.J.S.A. 52:9e-1 et
seq.) created the New Jersey Commission on Spinal
Cord Research and the New Jersey Spinal Cord Re-
search Fund to support its activities.

New Jersey is a leader in funding research aimed at
the repair of spinal cord injuries. The New Jersey
Commission on Spinal Cord Research, created in
1999 under New Jersey’s Spinal Cord Research Act,

represents the successful culmination of years of de-
termined effort to enlist New Jersey in the fight.

The NJCSCR offers research grant programs for both
established scientists and younger researchers com-
mitted to spinal cord injury research. The Commis-
sion also supports the New Jersey Department of
Health which maintains a database of all spinal cord
injuries in New Jersey.

Now in its 17th year of operation, the NJCSCR has
funded 204 research projects and supported individ-
ual scientists at research institutions around the state.
Its impartial and scientifically rigorous application
and review process has helped make the NJCSCR vital
to New Jersey’s scientific investigators in their pursuit
of developing effective therapies for spinal cord injury.




THE NEW JERSEY COMMISSION ON SPINAL
CORD RESEARCH

The NJCSCR is one of only a handful of publicly-fund-
ed organizations nationwide that, together with the
National Institutes of Health, the Centers for Disease
Control and Prevention, the Veterans Administra-
tion, Department of Defense and a few other enti-
ties, provide essential support for research to develop
treatments for spinal cord injury and the life-threaten-
ing secondary dysfunctions that accompany it.

Created as a semi-independent public body, the
NJCSCR is “..allocated in, but not of...” the New Jer-
sey Department of Health. It is subject to all the ad-
ministrative rules and procedures of the Department,
but it is not a part of the Department’s budget.

The NJCSCR establishes and oversees the administra-
tive operations of the grant-making process as well as
other program activities.

Eleven uncompensated Commissioners are appoint-
ed by the Governor with the advice and consent of
the Senate. Members serve for three-year terms. Five
Commission seats are designated by statute to repre-
sent the state’s major academic research institutions
and stakeholders. Public members provide a diversity
of backgrounds and interests united by a shared com-
mitment to the cause of spinal cord research.

Any qualified person wishing to be considered for ap-
pointment may submit his or her name to the Gover-
nor’s Office of Appointments. Information on how to
apply can be found on the following website

at: http://www.state.nj.us/governor/admin/bca.

The Commission will always have one or more indi-
viduals from each of the following institutions and
categories:

+« The Commissioner of the Department of
Health or designee (voting ex-officio member)
+« Rutgers, The State University of New Jersey

+ Spinal Cord Injury Model System (Kessler
Foundation Research Center)

+« Christopher & Dana Reeve Foundation
(American Paralysis Foundation)

++ Public Members (at least one spinal cord
physician and a spinal cord injured individual)

The NJCSCR holds public meetings at least four
times a year. A majority of the sitting members con-
stitutes a quorum for all purposes. Members are re-
cused from discussing or voting on matters in which
they may have a potential conflict. A Chair and
Vice-Chairperson are elected annually and preside
over all formal proceedings.

The NJCSCR also maintains standing committees
that meet and provide an informal structure to dis-
cuss issues and proposals on an ad hoc basis in ad-
vance of presenting them to the full Commission.




ADMINISTRATION

The administrative office provides the vital linkages
and services to implement the NJCSCR’s programs
and ensure the integrity of its operations. The ad-
ministrative staff manages the day-to-day oper-
ations, including grant program administration,
interaction with applicants and grantees, contract
administration, budgeting and financial matters, re-
cord-keeping and reporting.

Administrative staft schedule and facilitate all ac-
tivities, manage the scientific merit review process,
negotiate with outside vendors, and maintain the
necessary relationships within state government.

NEW JERSEY SPINAL CORD RESEARCH FUND

The work of the NJCSCR is supported entirely by
a statutory one-dollar surcharge on all New Jersey
traffic and motor vehicle fines or penalties. Auto and
motorcycle accidents represent one of the leading
causes of spinal cord injury in New Jersey, account-
ing for more than 300 new injuries each year.
Revenue is collected by the New Jersey State Trea-
surer for deposit into the New Jersey Spinal Cord
Research Fund. The NJCSCR funds all its grant pro-
grams and other activities entirely from this dedicat-
ed source. No part of the NJCSCR’s operating bud-
get is paid out of New Jersey’s general tax revenue.

MISSION AND GOALS

The NJCSCR mission is to encourage and promote
scientific research projects that advance the under-
standing of spinal cord injury and explore potential
therapeutic strategies at qualifying research insti-
tutions in New Jersey. Through its grants programs
and related activities, the NJCSCR reinforces New
Jersey’s preeminence as a center of biomedical re-
search, and a leader in neuroscience, neurotrauma
and spinal cord research.

++The NJCSCR supports meritorious research
projects that advance the understanding of
spinal cord injury and explore potential
therapeutic strategies.

++The NJCSCR supports the progression of
research from bench to bedside.

++The NJCSCR programs enhance the reputation
of New Jersey as a focus of biomedical research
and

«»The NJCSCR facilitates the initiatives of New
Jersey scientists to obtain larger grants from
sources such as the National Institutes of Health
and the National Science Foundation.

OBJECTIVES

To accelerate scientific research in New Jersey that
will deepen our understanding of spinal cord injury
and lead to safe and effective interventions as well as
cures for paralysis and associated conditions.

The NJCSCR objectives include the following:

«»Develop and implement a spinal cord research
grants program.

*+Solicit, review, and administer grant awards in
support of scientifically meritorious research
projects.

«*Promote development of spinal cord research
projects that focus on treatments, cures, and on
those that prevent or treat secondary biological
conditions resulting from spinal cord injury and

«*Support the progression of research from
laboratory to animal and clinical applications.

More specifically, the NJCSCR works to:

+«¢+Advance the field of spinal cord research in New
Jersey by encouraging established scientists
to apply their expertise to spinal cord research.

s+Foster collaborative, interdisciplinary approaches
to spinal cord research.

*#Nurture future generations of spinal cord
researchers by supporting young scientists and
postdoctoral fellows.

s#Prevent or treat secondary biological conditions
resulting from spinal cord injury.

s#Disseminate the research findings generated by
scientists supported by the NJCSCR.



RESEARCH FUNDING PRIORITIES

The NJCSCR Research Guidelines set forth the Com-
mission’s scientific agenda, research criteria and areas
of particular interest. They offer applicants detailed
guidance and instruction on funding criteria and pol-
icies. The full text appears on the NJCSCR website at:
www.state.nj.us/health/spinalcord.

An array of grant programs is offered including Indi-
vidual Research Grants, Fellowship Grants, Explor-
atory Research Grants, and Spinal Cord Techniques
Traning Travel Grants. Each of these programs is
designed to support and encourage spinal cord re-
search in New Jersey in a unique way. The NJCSCR
is continually evaluating its programs and seeking
ways to improve its performance and results.

funding:

pain, spasticity, and severe hypertension.
to the spinal cord.

function.

NJCSCR Research Guidelines

The New Jersey Commission on Spinal Cord Research will fund research activities that hold promise of
developing effective interventions and cures for paralysis and other consequences of spinal cord injury
and disease. The areas of research listed below highlight the focus of current NJCSCR emphasis and

% Studying strategies to promote neuronal growth and survival, encourage the formation of
synapses, enhance appropriate myelination, restore axonal conduction, replace injured cells, or
otherwise improve function after spinal cord injury.

¢ Evaluating efficacy of drugs and other interventions that prevent or reduce secondary neuronal
injury or providing insight into the mechanisms causing progressive damage.

% Defining anatomical characteristics of spinal cord injury or disease in well-defined animal models
and in the human spinal cord, specifically documenting the cellular systems vulnerable to injury or
disease and the functional losses which occur as a result thereof.

¢ Elucidating biological or physical mechanisms underlying approaches to improve functions
compromised by spinal cord injury, e.g., bladder, bowel, and sexual function, and alleviate chronic

« Developing strategies to prevent or treat secondary complications arising from injury or disease
% Developing innovative restorative rehabilitation strategies to promote recovery of biological

% Translating basic and pre-clinical findings into clinical application.
< Supporting the investigation of promising new approaches.

OTHER ACTIVITIES

The NJCSCR is engaged in activities that promote awareness of and interest in spinal cord injury and opportuni-
ties for research. The NJCSCR supports the New Jersey Department of Health to maintain a “Spinal Cord Injury
Registry” - a centralized repository of a standardized data set collected and submitted by treating hospitals on
each new spinal cord injury case in New Jersey. This registry is mandated by statute and serves as a resource for
research, evaluation, and information on spinal cord injuries.



THE NJCSCR APPLICATION AND REVIEW PROCESS

The NJCSCR grants review process was designed to emulate the National e assll

Institutes of Health standards and procedures to provide an impartial and
rigorous review of research proposals. This effort has been largely success- Administrative Review

ful and has earned respect from grantees and applicants.

\\/
The NJCSCR grant application process is entirely electronic utilizing the
New Jersey System for Administering Grants Electronically (SAGE) Independent Relevance
system, and is accessible through the NJCSCR website. R0

The on-line application process ensures broad access, convenience and
flexibility, and greatly reduces administrative workloads for applicants, the
NJCSCR administrative staff, and the Scientific Merit Review Panel.

The NJCSCR administrative staff reviews all applications for completeness
and accuracy, and assists applicants in correcting errors or omissions.

The overall goals of the NJCSCR are assessed by an expert panel that also
recommends and assigns scientific reviewers for each grant application
from a pool of over 150 highly qualified scientists. Each grant application
is reviewed and scored independently by two or three scientific reviewers
prior to discussion at the Independent Scientific Merit Review Panel meet-
ing; triaged applications are not discussed or scored.

The remaining applications are fully discussed and scored by the entire
scientific panel and given a composite score. The panel also suggests a cut-oft point for funding. The scores,
written comments and funding recommendations are delivered to the NJCSCR for final consideration and vote.

The NJCSCR makes the final decision whether to fund each application by majority vote. The Commissioners
pay close attention to the results of the Independent Scientific Merit Review, but retain discretion to take other
factors into consideration in judging the merit of each application. Any application that was scored, and not
funded, may be resubmitted with appropriate changes in the next grant cycle.

All applicants, regardless of the decision, receive blinded reviewer comments. These are often valuable and may
help a researcher rethink a project or reframe a future application.




CURRENT GRANT PROGRAMS

NJCSCR grant programs are designed to provide scientific opportunities attractive to a wide range of research-
ers. Specifically, the Individual Research Grant is designed to fund senior independent researchers. Fellowship
Grants offer encouragement to graduate students and postdoctoral researchers. The Exploratory Research Grant
enables researchers to apply innovative ideas from other areas of science to spinal cord injury and repair. This
facilitates the need to acquire the preliminary data necessary to successfully apply for larger grants from the
NJCSCR, the National Institutes of Health, and other funding agencies.

Collaborations between basic research scientists and clinicians with spinal cord injury experience are encour-
aged. Young investigators are encouraged to partner with established investigators to further their scientific

growth.

All applicants are encouraged to collaborate with New Jersey-based researchers, as well as with other national or
international scientists.

Complete details on all grant programs are available on the NJCSCR website.

INDIVIDUAL RESEARCH GRANTS EXPLORATORY RESEARCH GRANTS
% Individual Research Grants support senior % Enable independent investigators to apply their
scientists to explore meritorious novel scientific specific expertise to spinal cord research.
and clinical ideas. s Develop preliminary data needed to justify
% Up to $600,000 for up to three years ($200,000 higher levels of funding.
per year) < Apply innovative ideas from other areas to
% A key goal is to enable established researchers spinal cord research.
to test and develop pilot data needed for future % Encourage inter-institutional and/or inter-state
funding. collaborations.
s Allow up to $200,000 for a two-year
FELLOWSHIP GRANTS non-renewable grant.
% Postdoctoral and Graduate Student Fellowships SPINAL CORD INJURY TECHNIQUES
engage promising young investigators in spinal TRAINING TRAVEL GRANTS
cord research.
s All fellowships include an annual stipend, s Offers applicants the ability to participate in
research allowance and travel budget. training courses on spinal cord injury
¢ Postdoctoral Fellowships run for three years with techniques.
a total award of $150,000; ($50,000 per annum) < Applicants may select from a course of their
¢ Graduate Fellowships run for two years with a own choosing, or choose to attend a course
total award of $60,000 ($30,000 per annum,) located at either Rutgers, The State University
of New Jersey or at the Spinal Cord Injury
Research Training Program held at the Ohio
State University.
% A one-time per applicant non-renewable award
of up to $4,000 is provided.




2001-2016 NJCSCR SUMMARY & PERFORMANCE RECORD

Since 2001, the New Jersey Commission on Spinal
Cord Research has invested $48,296,825.86 in New
Jersey scientists. Scientific interest in the field of spi-
nal cord injury research remains strong due to the
ongoing investment of these funds.

Typically, the NJCSCR receives approximately 30
applications annually, approving 10 or more new
awards, totaling between $2-$3 million.

GRANT APPLICATIONS

To date, the NJCSCR has received 642 applications
from researchers, postdoctoral fellows, and gradu-
ate students from New Jersey research institutions,
which cumulatively total $179.3 million in grant
funding requests.

The NJCSCR has explored a range of grant programs
that provide opportunities for both very senior and
younger researchers, and larger programs for estab-
lishing new spinal cord research facilities and sup-
port for professorships.

Applications for Individual Research grants typical-
ly account for about two-thirds of the total. These
projects are aimed at advancing the field in signifi-
cant ways and result in scientific publications as well
as additional funding.

GRANT FUNDING

Individual Research grants awarded to established
investigators are the mainstay of spinal cord research
in New Jersey. These projects aim at advancing the
field in significant ways and are most productive as
measured by publications and applications for addi-
tional funding.

The Fellowship program is the NJCSCRs most
cost-effective initiative, as measured by the num-
ber of researchers supported per grant dollar. The

NJCSCR is committed to bringing new researchers
and promising students into the field. Its programs
of graduate and postdoctoral Fellowships have been a
success, in both numbers and the quality of applicants.

QUALIFIED RESEARCH INSTITUTIONS

The NJCSCR requires that the organization or insti-
tution of a grant applicant be approved as a qualified
research institution prior to the submission of a grant
application. NJCSCR funds may only go to research-
ers affiliated with qualified research institutions.

Five institutions were named in the Spinal Cord Re-
search Act, and fourteen others have been designat-
ed by the NJCSCR. These organizations provide a
continuing source of interest and applications for
NJCSCR funds.

STATUTORY QUALIFIED RESEARCH
INSTITUTIONS:

o Rutgers, The State University of New Jersey
o Kessler Foundation

o Princeton University

o Coriell Institute for Medical Research

NJCSCR-DESIGNATED QUALIFIED
RESEARCH INSTITUTIONS:

o New Jersey Institute of Technology

o VA New Jersey Health Care System
& Veterans Biomedical Research Institute

o Stevens Institute for Technology

o Drew University

o JFK NJ Neuroscience Institute/JFK Health System

o Progenitor Cell Therapy, LLC

o Seton Hall University/Seton Hall School of Health
& Medical Science

o Wyeth Research/Pfizer

o TRIM-edicine, Inc.

o Rowan University



2016 NJCSCR A YEAR IN REVIEW

o Cooper University Hospital & Cooper University
Medical School & Health System

o Hackensack University Medical Center

o Celvive, Inc.

o Montclair State University

RESULTS AND ACHIEVEMENTS

Although a cure for spinal cord injury remains elusive,
the investment of millions of dollars by the NJCSCR
and other organizations has led to a wealth of new
knowledge and insights that hold promise for effective
therapies and cures.

NJCSCR grantees and their institutions have capital-
ized on the opportunities afforded by the availabili-
ty of Commission funding. Scientific knowledge and
careers have been advanced and institutional revenue
and scientific achievements have been increased.

The NJCSCR has been a major factor in fostering the
interest and continued involvement in spinal cord re-
search within the State of New Jersey.

The NJCSCR continues to pursue its mission, encour-
aging and supporting spinal cord research in New
Jersey. Many of its researchers can point to significant
accomplishments.

+ Numerous scientific articles reporting
on work funded by NJCSCR have appeared in
peer-reviewed scientific publications, and
additional articles are in preparation.

++ Progress made by NJCSCR researchers has
been presented in numerous abstracts,
scientific conferences, symposia, and
meetings.

++ NJCSCR programs have facilitated greater
scientific interaction and research
collaborations, both in New Jersey and
nationally.

++ Success in achieving NJCSCR funding has
resulted in academic and career
advancement for New Jersey researchers,
including doctoral dissertations.

++ Applications to the National Institutes of
Health, the National Science Foundation,
and other organizations have been
submitted, based in part on work funded
by NJCSCR grants.

The NJCSCR is committed to broadening its port-
folio of institutional grantees and increasing the size
and diversity of its funding activities. Through out-
reach activities, the NJCSCR encourages participa-
tion by all research organizations with an interest in
spinal cord research.
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2016 SPINAL CORD RESEARCH GRANTS
PROGRAM

Ten applicants were awarded a total of $2,977,373 in
2016.

Four Individual Research Grants totaling $2,230,920,
three Exploratory Research Grants totaling $590,953,
two Spinal Cord Techniques Training Travel Grants
totaling $5,500, and one Fellowship Grant totaling
$150,000 were funded.

2016 APPLICATIONS

2016 saw the New Jersey Commission on Spinal
Cord Research in its 17th year of operation, and its
21st cycle of grants. Thirty applications were submit-
ted with requests for funds totaling $8.9 million.

2016 Outreach and Development Efforts

The NJCSCR maintains an ongoing interest in ex-
panding spinal cord injury research in New Jersey.
Direct contacts, attendance at events and meetings,
plus its website and publications are some of the re-
sources used to publicize NJCSCR grant opportuni-
ties throughout the state.

PUBLICATION OF GRANT PROGRAMS

Official Notices of Grant Availability advise interest-
ed parties of the grant programs. These were pub-
lished in the New Jersey Register and in the New
Jersey Department of Health’s Directory of Grant
Programs.

In Fiscal Year 2016, one grant cycle was offered; re-

sulting in the availability of upto $6.5 million for spi-
nal cord research projects.

10

2016 Grant Awards

5% M Individual Research Grants

0

H Fellowship Grants
Exploratory Research Grants

M Spinal Cord Techniques Grants

2016 GRANT CYCLE

Grant Application Deadline: December 10, 2015
Award Notification Date: June 29, 2016
Available Grant Programs:

+ Individual Research Grants

+ Exploratory Research Grants

+ Fellowship Grants

+ Spinal Cord Injury Techniques Training
Travel Grants

GRANTS PROGRAM FOR 2017

For Fiscal Year 2017, up to $6.5 million has been allo-
cated for spinal cord injury research projects.

The NJCSCR authorized one grant cycle for Fiscal Year
2017 offering Individual Research Grants, Fellowship
Grants, Exploratory Research Grants and Spinal Cord
Injury Techniques Training Travel Grants.

2017 GRANT CYCLE

Grant Application Deadline: December 12, 2016
Award Notification Date: June 30, 2017
Available Grant Programs:

+« Individual Research Grants

< Exploratory Research Grants

« Fellowship Grants

« Spinal Cord Injury Techniques Training
Travel Grants




New Jersey SpPINAL CoRD INJURY REGISTRY

The Spinal Cord Research Act mandates the establishment and maintenance of a central registry of persons who
sustain spinal cord injuries throughout the State. The NJCSCR has been supporting the work of the Department
of Health to create the mechanism for the collection and analysis of spinal cord injury data.

The registry is a resource for research, evaluation, and information on spinal cord injuries. The Department of
Health Center for Health Statistics publishes an annual report providing data on spinal cord and brain injuries

in New Jersey.

The following tables summarize data collected on spinal cord injury in New Jersey.

ALL SPINAL CORD INJURY INPATIENT HOSPITALIZATIONS
FATAL AND NON-FATAL, NEW JERSEY RESIDENTS, 2003-2014

2003 2004 2005 2006 2007 2008

Groups Trauma Acute Total Trauma Acute Total Trauma Acute Total Trauma Acute Total Trauma Acute Total Trauma Acute Total
Males 148 48 196 173 55 228 201 62 263 187 57 244 203 64 267 204 80 284
Females 59 44 103 50 48 98 62 50 112 81 57 138 71 57 128 67 63 130
Under 15 years 12 0 12 13 2 15 20 0 20 8 1 9 1 2 13 3 0 3
15-24 years 36 1 37 41 3 a4 58 7 65 40 1 41 69 4 73 51 6 57
25-34 years 29 7 36 39 2 41 42 6 48 35 6 41 18 8 26 30 8 38
35-44 years 37 15 52 40 14 54 41 13 54 34 12 46 33 9 42 44 15 59
45-54 years 34 13 47 21 15 36 33 13 46 40 11 51 46 16 62 40 22 62
55-64 years 18 18 36 28 12 40 25 15 40 35 18 53 42 18 60 37 15 52
65-74 years 12 7 19 18 19 37 22 14 36 27 13 40 25 23 48 26 19 45
75-84 years 21 18 39 12 18 30 18 23 41 36 30 66 21 21 42 25 32 57
85 years and older 8 13 21 11 18 29 4 21 25 13 22 35 9 20 29 15 26 41
White non-Hispanic 108 69 177 121 74 195 147 82 229 137 74 211 135 92 227 137 104 241
Black non-Hispanic 52 6 58 48 1 59 56 17 73 7 22 93 58 14 72 53 23 76
Native American 0 1 1 1 1 2 1 0 1 0 0 0 0 0 0 1 0 1
Asian/Pacific Islander 3 2 5 3 1 4 4 3 7 8 4 12 10 3 13 8 2 10
Hispanic 24 7 31 34 10 a4 29 7 36 32 8 40 41 9 50 4 6 10
Other or Unknown 20 7 27 16 6 22 26 3 29 20 6 26 30 3 33 28 8 36
Total 207 92 299 223 103 326 263 112 375 268 114 382 274 121 395 271 143 414

2009 2010 2011 2012 2013 2014

Groups Trauma Acute Total Trauma Acute Total Trauma Acute Total Trauma Acute Total Trauma Acute Total Trauma Acute Total
Males 227 93 320 218 96 314 266 83 349 239 70 309 235 98 333 227 104 331
Females 81 54 135 89 57 146 92 59 151 92 59 151 88 69 157 99 60 159
Under 15 years 6 0 6 5 2 7 10 1 11 9 1 10 10 0 10 7 2 9
15-24 years 58 6 64 37 5 42 58 2 60 39 1 40 30 4 34 41 3 a4
25-34 years 32 9 41 43 8 51 53 8 61 39 4 43 38 5 43 32 5 37
35-44 years 30 10 40 40 9 49 41 16 57 24 10 34 36 10 46 32 13 a5
45-54 years 57 21 78 50 30 80 38 7 45 53 14 67 58 37 95 53 25 78
55-64 years 40 23 63 38 25 63 56 26 82 61 29 90 41 23 64 50 30 80
65-74 years 35 25 60 43 25 68 41 24 65 47 27 74 38 25 63 44 28 72
75-84 years 36 24 60 32 27 59 39 31 70 35 31 66 33 37 70 35 27 62
85 years and older 14 29 43 19 22 41 22 27 49 24 12 36 39 26 65 32 31 63
White non-Hispanic 174 110 284 173 120 293 193 98 291 191 85 276 196 125 321 190 120 310
Black non-Hispanic 58 26 84 62 21 83 79 21 100 70 23 93 64 22 86 66 18 84
Native American 0 0 0 0 0 0 0 1 1 0 0 0 1 0 1 0 0 0
Asian/Pacific Islander 11 3 14 11 5 16 11 9 20 6 5 11 7 7 14 9 6 15
Hispanic 45 4 49 41 4 45 44 10 54 38 7 45 38 9 47 38 10 48
Other or Unknown 20 4 24 20 3 23 31 3 34 26 9 35 17 4 21 23 10 33
Total 308 147~ 455 307 153~ 460 358 142 500 331 129~ 460 323 167 490 326 164 490
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New Jersey SpiNAL CoRD INJURY REGISTRY

ALL SPINAL CORD INJURY INPATIENT HOSPITALIZATIONS

FATAL AND NON-FATAL, NEW JERSEY RESIDENTS, 2015

2015

Groups Trauma Acute Total

Males 239 63 302
Females 97 58 155
Under 15 years 7 0 7
15-24 years 31 31
25-34 years 39 41
35-44 years 38 7 45
45-54 years 55 13 68
55-64 years 56 31 87
65-74 years 50 28 78
75-84 years 35 26 61
85 years and older 25 14 39
White non-Hispanic 183 79 262
Black non-Hispanic 75 17 92
Native American 1 0 1
Asian/Pacific Islander 8 8 16
Hispanic 44 12 56
Other or Unknown 25 5 30
| Total 336 121 457

MECHANISM OF SPINAL CORD INJURY, NEW JERSEY RESIDENTS, 2013-1015
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Mechanism
Motor vehicle occupants

Pedestrian (traffic and other)
Pedal cyclists (traffic and other)

Motorcyclists

Unspecified MV position
Other transport vehicles

Falls
Struck by/against

Assault/homicide
Self-inflicted/suicide

lUndetermined intent

Total

All other/unspecified injuries

All other unintentional injuries

Discharged Alive

N
171
28
31
20
10
18
679
43
90
64
3
7
165
1,329

%

12.9
2.1
23
1.5
0.8
14

51.1
3.2
6.8
4.8

* %k
0.5
12.4
100

Discharged Dead

N
1

A W= A NO

61

N =~ O O

11
108

%
9.3

* %k
* %k
* %
* %k

*%

56.5

8.3

* %
* %k

* %

10.2
100

Ratio

Alive:Dead
17.1
7.0
31.0
20.0
3.3
18.0
11.1
10.0
16.0
3.0

3.5
15.0
12.3

Total Discharges

N
181
32
32
21
13
19
740
43
99
68
4
9
176
1,437

%
12.6
2.2
2.2
1.5
0.9
1.3
51.5
3.0
6.9
4.7
* %k
0.6
12.2
100




New Jersey SpPiINAL CoRD INJURY REGISTRY

SPINAL CORD INJURY HOSPITALIZATIONS BY AGE AND GENDER, NON-FATAL, NEW JERSEY RESIDENTS, 2013-2015

Males Females Total
Age Groups N Rate N Rate N Rate
Under 15 15 o 9 > 24 0.5
15-24 years 82 4.6 23 1.4 105 3.0
25-34 years 98 5.6 16 b 114 3.3
35-44 years 104 6.0 26 1.5 130 3.7
45-54 years 190 9.7 44 2.1 234 5.8
55-64 years 147 8.9 71 3.9 218 6.3
65-74 years 120 12.0 82 6.9 202 9.3
75-84 years 77 15.8 95 13.8 172 14.6
85 and older 51 26.6 79 20.2 130 22.3
Total 884 6.5 445 2.7 1,329 4.5

SPINAL CORD INJURY HOSPITALIZATIONS BY AGE AND GENDER, NON-FATAL, NEW JERSEY RESIDENTS, 2015

Males Females Total
Age Groups N Rate N Rate N Rate
Under 15 5 ** 2 > 7 >
15-24 years 22 3.7 7 b 29 2.5
25-34 years 34 5.8 7 b 41 3.5
35-44 years 32 5.6 12 > 44 3.8
45-54 years 52 8.0 14 > 66 5.0
55-64 years 55 9.7 29 4.7 84 71
65-74 years 45 13.1 30 7.3 75 10.0
75-84 years 21 12.8 32 13.9 53 13.5
85 and older 14 b 15 > 29 14.7
Total 280 6.0 148 2.7 428 4.3

Notes For All Tables:

Inpatient hospitalizations for spinal cord injuries for New Jersey residents selected according to bill type in the
NJ Hospital Discharge Data System. Rates are calculated per 100,000 of the population and are either age-spe-
cific or age-adjusted using the 2000 US Standard Population. Rates are not calculated for fewer than 20 observa-
tions, percent’s not calculated for fewer than 5 observations, denoted by **.

Races are as reported. Hispanics can be of any race.

Data Sources: New Jersey Central Nervous System Injury Surveillance Data; National Center for
Health Statistics bridged-race population estimates.

Source All Tables:  New Jersey Central Nervous System Injury Surveillance Data, 2003-2015
Center for Health Statistics and Informatics
Population Health Division
New Jersey Department of Health
December 19, 2016



FINANCIAL STATEMENTS New Jersey Commission on SpiNAL Corb ResearcH 2016

FINANCIAL STATEMENTS

The activities and programs of the NJCSCR are supported by the New Jersey Spinal Cord Research Fund as
established by the Act. A one dollar ($1.00) surcharge is imposed on all fines or penalties levied under the provi-
sions of Title 39 of the Revised Statutes or any other motor vehicle or traffic violation. The revenue surcharge is
collected and forwarded to the New Jersey State Treasurer and deposited annually in an interest-bearing account

designated as the New Jersey Spinal Cord Research Fund.
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FUND BALANCE STATEMENT:

SFY 2016 SFY 2016 SFY 2017
Projected Actual Projected
Opening Fund Balance (July 1): $3,775,475  $4,689,428 $366,097
Revenue
Assessments1 $3,600,000  $3,646,488 $3,600,000
Investments Earnings - Interest? 10.000 30.481 15.000
Total Revenue: $3,610,000  $3,676,969 $3,615,000
Total Funds Available: $7,385,475  $8,366,397 $3,981,097
Disbursements
Spending Plan Reduction $3,500,000
Disbursements to Grantees3 $6.030.000 $4.184.771 $3.600.000
Total Disbursements: $6,030,000 $7,684,771 $3,600,000
Expenses
Administrative & Office Expense $275,000 $293,668 $275,000
Professional Review Panel $35,000 $21,861 $35,000
NJCSCR Registry $0 $0 $0
Total Expenses: $310,000 $315,529 $310,000
Total Disbursements & Expenses: $6,340,000 $8,000,300 $3,910,000
Closing Fund Balance (June 30): $1,045,475 $366,097 $71,097

"Net revenue variance.

2Funds plus interest deposited
annually in January.

3Funds for Multi-Year Grants.
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Below is a summary of the individual research grant applications

CSCR16IRGO005
Kamana Misra, Ph.D.
Celvive, Inc.
$452,149

Project Title: Mechanisms Underlying Bone
Marrow Transplant Driven Activation of
Endogenous Stem Cells for Spinal Cord
Injury Repair

Decipher mechanisms underlying the thera-
peutic effect of autologous, adult bone mar-
row derived stem cells on spinal cord injuries.
Spinal cord injury (SCI) results in drastic life
style alterations for the patients and their fam-
ily members.

Therapeutic interventions require regenera-
tion of multiple types of neurons to recreate
lost neurons. Research advances using cell
therapies have ushered in an era of new hope
and the field is witnessing a surge in clinical
studies using cellular transplantation for treat-
ing SCI. Progression into main line therapies
is however impeded largely due to ambiguity
about A) variability in cell derivation proto-
cols, B) fate of the transplanted cells, and C)
mechanisms underlying the therapeutic ben-
efit.

Our earlier work has demonstrated that pa-
tients own unexpanded, minimally manipulat-
ed adherent bone marrow cells (ABMCs) can
effectively induce repair at spinal cord injury

site. The scope of the current grant proposal is
to address deficiencies in the field mentioned
above by using transgenic mouse models
and sophisticated in vivo imaging techniques
to understand the interactions between the
transplanted bone marrow stem cells and the
endogenous neural stem cells that lie quies-
cent in the adult spinal cord.

We plan to study these interactions in real
time. Such real time monitoring of in vivo
transplanted cells and resulting mobilization
of endogenous cell populations can help val-
idate the full potential of cell-based therapy.
Additionally, identification of potential im-
pediments can help in designing improved cell
transplantation strategies.

Contact Information:

Kamana Misra, Ph.D.
Celvive, Inc.

120 Albany Street

Tower II, Suite 850

New Brunswick, NJ 08901
732-995-4635
kamana@celvive.com
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Below is a summary of the individual research grant applications

CSCR16IRG007

Jeffrey Zahn, Ph.D.
Rutgers University
Biomedical Engineering
$593,792

Project Title: Multi-Layer Implantable Corti-
cal Microelectrodes to Improve Recording
Potential for Spinal Cord Injury Treatment

We will create neural microprobes minimizing
tissue damage while maximizing the number
of recording electrodes using a multilayer fab-
rication approach for use in rehabilitative ap-
plications in SCI.

The purpose of this proposal is to improve
neural recordings for use in brain comput-
er interfaces (BCI). BCI is a method which
records thoughts in the form of electrical ac-
tivity from the brain and then processes and
decodes these signals which can be used in
different ways such to control a wheelchair or
computer. There has been a rising interest in
using BCI to assist people who suffer from spi-
nal cord injury (SCI) by replacing the lost sen-
sory and motor functions with external neural
prosthetic devices so that patients can regain a
level of independence and improve their qual-
ity of life.

One of the essential components of a function-
al BCI is the ability to record a strong lasting
signal from the brain. One way of recording

nerve signals is by using implanted microelec-
trodes, also called neuroprobes. Unfortunately,
when these probes are implanted in the brain
a process of tissue scarring, called gliosis, de-
grades the probe’s recording potential within a
few months. To address this issue we have cre-
ated ultraminiaturized recording probes from
flexible biocompatible plastic materials. Because
these probes are so small and flexible once they
are implanted in the brain this tissue scarring
response is not seen. However, one challenge
in creating these probes is that only a single re-
cording electrode can be defined on such a small
probe. Multielectrode recordings of distributed
neurons improve recording fidelity due to acti-
vation of an area of the brain during task volition
allowing better decoding of motor intent. So, in
order to have the highest recording potential
while limiting tissue scarring we will design and
fabricate cortical recording neuroprobes which
maximize the number of recording electrodes
on a single miniaturized microprobe so that
multiple neighboring neurons can be recorded
simultaneously. To accomplish this task, we will
use a novel multilayer fabrication process allow-
ing vertical definition of recording sites. Each
layer will consist of recording traces insulated
by a thin polymer layer electrically isolating the
traces from their neighbors. This will maximize
the number of probe recording sites along the
length of the probe while minimizing the overall
probe dimensions. To our knowledge no other
research group has investigated such a multilay-
ered design. Once we have fabricated this device
we will implant the probes in a mouse model to



stimulate and record from nearby neurons to
assess the probe function over a 24-week peri-
od. We will also use the animals as a model of
brain plasticity relevant to SCI by training the
animal in motor tasks and recording motor
volition using our microprobes.

Completing our goals, we will have demon-
strated the ability to maximize recording po-
tential using the novel flexible microprobes
while minimizing the device dimensions.
Neural recording from these probes implant-
ed for long-periods of time holds great prom-
ise for development of rehabilitation strategies
following SCI, and improving the effectiveness
of microelectrodes currently limited by gliosis
around the probe. Importantly, the new elec-
trodes can be immediately integrated with the
advanced approaches under development for
the other three essential elements of a BCI,
which currently utilize EEG- or ECog-gener-
ated signals. Moreover, our approach for in-
sertion can be used for microelectrodes devel-
oped in other laboratories.

Contact Information:
Jeftfrey Zahn, Ph.D.

Rutgers University
Biomedical Engineering
599 Taylor Road, Room 311
Piscataway, NJ 08854
848-445-6587
jdzahn@rci.rutgers.edu
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Below is a summary of the individual research grant applications

CSCR16IRGO010

Nancy Chiaravalloti, Ph.D.
Kessler Foundation
$585,303

Project Title: A Longitudinal Examination of
Aging with a Spinal Cord Injury: Cardiovas-
cular, Cerebrovascular and Cognitive Conse-
quences

The goals of this proposal are to determine if
cardiovascular and cerebrovascular dysfunc-
tion contribute to cognitive deficits in older
and aging individuals with SCI.

The population is getting older; it is reported
that the number of individuals in the United
States older than 65 increased 10 times over
the past 100 years. Likewise, individuals with
spinal cord injury (SCI) are also aging and
more than 80% are older than 50 years. How-
ever, as the general population is getting older,
they are living longer; this is not the case in
people with SCI. In fact, people with cervical
SCI (neck injury) can expect to live 34 years
less than an individual of the same age who is
not injured. The reasons for reduce life expec-
tancy in the SCI population are not clear, but
cardiovascular and cerebrovascular diseases
were the leading causes of death from 1952-
2001.

Similar to the non-injured population, as peo-
ple with SCI get older, they are faced with the

increased likelihood of developing age-asso-
ciated diseases like cardiovascular disease and
stroke (cerebrovascular disease). In fact, people
with SCI are 5-times more likely to have had a
stroke than people without SCI, which may be
due to the secondary complications of the SCI,
such as the inability to control heart rate and
blood pressure.

Furthermore, because of damage to the nervous
system it is often more difficult to prevent and
treat diseases and illness in the SCI population,
which may worsen disease progression and re-
duce life expectancy. In addition to cardiovascu-
lar and cerebrovascular disease, people with SCI
are reported to have impaired thinking (cogni-
tive) abilities at a relatively young age, and as
many as 60% of individuals with SCI have func-
tional deficits in memory, information process-
ing and executive function. In the general popu-
lation there is an association between aging and
the development of cognitive deficits that may
be related to cardiovascular and cerebrovascular
dysfunction. We do not know the effects of ag-
ing with SCI on cardiovascular, cerebrovascular
or cognitive function, but we do know that the
SCI population is getting older.

It is likely that the impact of worsening disease
progression and the inability to adequately ad-
dress these complications, coupled with advanc-
ing cognitive impairments would be expected to
not only reduce life expectancy, but could signifi-
cantly detract from independence, social inter-
action and quality of life. Improving our under-



standing of the cardiovascular, cerebrovascular
and cognitive profiles in older individuals with
SCI compared to older non-injured controls
will help to define differences among these ag-
ing populations and inform clinical treatment
algorithms for those with SCI. Further, getting
a glimpse of how cardiovascular, cerebrovascu-
lar and cognitive function change over time in
relatively young individuals with SCI compared
to age-matched controls, will aid in the devel-
opment of timely intervention strategies to pre-
vent or ameliorate the pronounced functional
deficits reported in the SCI population.

Therefore, the objectives of this project are
to compare cardiovascular, cerebrovascular
and cognitive function among older individ-
uals with SCI (50-75 years) compared to old-
er age-matched non-injured controls and to
determine 3-5-year change in cardiovascular,
cerebrovascular and cognitive function in rela-
tively young individuals with SCI (28-45 years)
compared to age-matched controls. The results
will help guide interventional studies aimed at
improving health, longevity and quality of life
in the aging SCI population.

Contact Information:

Nancy Chiaravalloti, Ph.D.

Kessler Foundation

300 Executive Drive, Suite 70

West Orange, NJ 07052
972-324-8450
nchiaravalloti@kesslerfoundation.org
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Below is a summary of the individual research grant applications

CSCR16IRGO013

Tracy Tran, Ph.D.

Rutgers University

Chemistry & Chemical Biology
$599,716

Project Title: Novel Cell Autonomous and
Non-Cell Autonomous Mechanisms of Sema-
phorin-Neuropilin/Plexin Signaling Regulate
Spinal Commissural Axon Pathfinding in the
Mammalian CNS

This project aims to understand how spinal
cord projection axons use intermediate target
structures and environmental cues to navigate
long-distances to find their functional targets
in the brain.

Spinal cord injuries often lead to severing of
nerve fiber tracts, made up of individual axons
(thin processes extended by neurons) carrying
important sensory and motor information, that
leads to paralysis and other debilitating condi-
tions. During development growing axons are
capable of navigating over long distances and
between a series of intermediate targets to find
their proper functional targets via the instruc-
tional (attractive or repulsive) signals given by
molecular cues present in their environments.
Therefore, it is critical to identify the molecular
mechanisms underlying axon guidance in or-
der to establish a foundation to devise suitable
treatments for promoting the regeneration of
axons damaged by spinal cord injury.

Previous studies have shown that commissural
neurons, which extend axons from one side of
the spinal cord to the other, across the midline,
and then project to the brain, represent com-
ponents of important ascending axon tracts,
which convey external sensory information
(touch, pain and body position) to higher brain
centers. However, the precise paths followed by
different subsets of spinal commissural axons
as they extend to the appropriate target cells in
the brain are not known. Moreover, very little
is known about the molecules that guide the
specific subsets of axons to their appropriate
targets.

Therefore, we propose to trace the trajecto-
ries of multiple classes of ascending spinal
commissural axons in mouse embryos, and
to identify the molecules and understand the
guidance mechanisms that these axons use to
navigate through their intermediate target, the
floor plate, at the midline, and ultimately find
their targets. In order to establish a “roadmap”
for ascending commissural axons to find their
targets, it is essential to first visualize the long-
range trajectories of these spinal axons as they
initially develop in the embryo.

The proposed studies will be carried out in
whole mouse embryos using molecular genet-
ic techniques to permanently label particular
subsets of spinal commissural neurons and
their axonal projections to their target sites. In
addition, we will use mouse genetic techniques
to specific delete genes encoding molecular cue



receptors in the Semaphorin protein family that
were previously shown to play important roles in
guiding commissural axons to cross the midline
and sort their trajectories on the contralateral
side of the spinal cord. Curiously, members of
the Semaphorin protein family and their recep-
tors are also present in the adult nervous system.

Accumulating evidence indicates that the levels
of these molecules are dramatically altered af-
ter spinal cord injury, which could underlie the
inability of the spinal cord to regenerate follow-
ing injury. Therefore, studying the mechanisms
of how these guidance molecules function will
not only give a better understanding of how they
control axon navigation during development,
but also will be critical for designing strategies
to modulate their expression levels and function
in the injured spinal cord. Thus, our proposed
studies on how commissural axons are guided,
by Semaphorins and their receptors, to their
functional targets during normal development
will significantly contribute to our understand-
ing of the molecular mechanisms governing the
formation of specific neuronal connections from
the spinal cord to the brain. Collectively, our an-
ticipated results will also provide the biological
basis to spur new approaches for the design of
therapeutic strategies aimed at regenerating the
injured spinal cord.

Contact Information:

Tracey Tran, Ph.D.
Rutgers University
Biological Sciences
195 University Avenue
Boyden Rm 206
Newark, NJ 07102
973-353-5542
tstran@rutgers.edu
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Below is a summary of the fellowship grant recipient

CSCR16FEL008

Jyothi Shilpa Akella, Ph.D.
Rutgers University
Human Genetics Institute
$150,000

Project Title: Identifying Mechanisms that
Regulate Stress-Induced Neuronal Restruc-
turing using Caenorhabditis Elegans

This proposal aims to identify the mechanisms
that contribute to stress-induced neuronal re-
structuring and recovery using the powerful
model system Caenorhabditis elegans.

Every year 12,500 Americans experience a Spi-
nal Cord Injury (SCI). One of the immediate
effects of SCI is lowering of extracellular pH
(acidosis), an event that triggers processes af-
fecting neuronal survival, pain and recovery.
Acid Sensing Ion Channels (ASICs) are cation
selective channels that get activated at low pH
and play a role in acidosis-induced remodel-
ing of dendritic spines- structures involved in
learning, memory and pain. In rodent models
of injury, inhibiting ASIC activity is neuropro-
tective and lowers pain. However, the role of
ASICs in acidosis-induced neuronal remodel-
ing in vivo and the contribution of neuronal
remodeling to recovery of function remains
a mystery. Since it is difficult in humans to
study the connection between SCI, stress, ac-
idosis, neuronal restructuring, and recovery of
function, alternative experimental systems are

necessary. The simple animal model C. elegans
is excellent for studying the effects of stress and
acidosis on neuron morphology, function and
activity.

Our lab identified six neurons of C. elegans that
undergo reversible stress-induced neuronal re-
structuring. In non-stressful conditions, these
IL2 neurons display a simple bipolar archi-
tecture with a single dendrite and single axon.
When stressed, the dendrites and axons of the
IL2 neurons extend branches. Upon removal of
stress, neuronal branches are retracted and re-
gain the simple bipolar neuronal features. These
remodeling events are similar to the stress-in-
duced changes in neuron structure observed in
rodent models of SCI and upon acidosis injury.
To identify genes that may play important roles
in stress-induced neuronal remodeling and re-
covery, we defined the cell-specific transcrip-
tome (parts list) of the IL2 neurons. We found
two ASIC encoding genes asic-2 and egas-1 ex-
clusively expressed in the IL2 neurons, but their
functions remain unknown. We will determine
the function of these ASICs in IL2 neuron re-
structuring (Aim 1). We will create mutations
that will enhance or reduce the ASIC channel
activity and then measure their ability to induce
dendritic remodeling in living animals. This
will establish C. elegans as an in vivo model to
study the effects of acidosis-induced neuronal
remodeling. Changes in dendrite morphology
associated with alterations in neuronal activity
contribute to pain. We will determine whether
IL2 neuronal activity changes during stress-in-



duced neuronal remodeling (Aim 2). Our work
will reveal conserved molecules and mecha-
nisms that modulate neuronal restructuring
and activity and contribute to pain after SCI.

Extracellular vesicles (EVs) are submicron
sized particles released by many cells in the
nervous system and function in intercellular
communication. EVs are found in body flu-
ids including cerebrospinal fluid. The content
and nature of the EVs is changes in health and
neurodegeneration, and the factors that regu-
late the properties of EVs in disease or stress
remain unknown. The C. elegans IL2 neurons
in addition to dynamic remodeling ability, also
release EVs. Since stress affects EV dynamics
in vitro and since IL2 neurons also respond to
stress by remodeling, we will use the IL2 neu-
rons to examine the effects of stress on EVs and
a role for EVs in stress-induced neuronal re-
structuring (Aim 3). Our studies will provide
insight to mechanisms controlling stress-in-
duced neuronal restructuring and EV dynam-
ics. This knowledge will help design therapies
that may promote formation of beneficial EVs
that encourage recovery and neuroregenera-
tion while blocking the formation of pathologi-
cal EVs that promote neurodegeneration.

Our studies in a simple animal model for
stress-induced neuronal restructuring and re-
covery may pave to way to therapies that pro-
mote neuron survival, recovery of function and
pain reduction after SCI.

Contact Information:

Jyothi Shilpa Akella, Ph.D.
Rutgers University
Human Genetics Institute
145 Bevier Road
Piscataway, NJ 08854
848-445-9671
Akella@dls.rutgers.edu
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Below is a summary of the exploratory research grant recipients

CSCR16ERGO019

KiBum Lee, Ph.D.

Rutgers, Chemistry & Chemical
Biology

$200,000

Project Title: Promoting Axonal Regenera-
tion in the CNS Using NanoScript
(Nanoparticle-Based Transcription Factor)—
Based Repression of PTEN

A novel treatment method using nanoparticle
based synthetic transcription factor, Nano-
Script, to genetically induce axon regeneration
to effectively promote functional recovery in
spinal cord injury.

Spinal cord injury (SCI) is one of the most
common causes of disability in young adults,
affecting approximately 12,000 people in the
United States every year. SCI results in a num-
ber of cellular and molecular changes in and
around the injury site, leading to a host of de-
bilitating symptoms that result in increasing
loss-of-function. Given the complex damage
caused by SCI and the intrinsically limited re-
generative potential of the mammalian CNS,
there is a strong clinical need for effective
strategies to: 1) alleviate the inhibitory envi-
ronment, 2) regenerate the destroyed neural
cells, and 3) re-establish the damaged neu-
ronal circuitry in the injury site. To this end,
gene therapy has shown great promise in treat-
ing SCI. Recent studies indicate that the phos-

phatase and tensin homolog (PTEN) gene reg-
ulates mTOR pathways, which stimulate axon
growth and regeneration. Remarkably, it allows
corticospinal tract regeneration in mice, despite
the presence of growth inhibitory factors in the
spinal cord and injury site. However, previous
approaches required viral vectors to deliver siR-
NA to silence or Cre to knock out PTEN. Such
viral approaches have significant safety obsta-
cles to overcome, including the potential onco-
genic effects of PTEN deletion. Addressing the
aforementioned challenges in gene therapy, our
group (KBLEE group) has previously developed
a nanoparticle-based synthetic transcription
factor platform that emulates the fundamen-
tal functions of transcription factors, thereby
allowing for regulating transcriptional activi-
ty (e.g. activation or repression) and targeted
gene expression (e.g. PTEN) in both an effective
and selective manner. In addition to transiently
regulating genes in both non-viral and efficient
manner, we designed the NanoScript platform
to be interchangeable, and hence applicable for
almost any cellular application, especially stem
cell differentiation and cellular reprogramming
applications. Moreover, NanoScript, can be syn-
ergistically combined with epigenetic modula-
tors (e.g. SAHA and CTB) and has been demon-
strated to both effectively activate or deactivate
specific endogenous genes in stem cells, which
could lead to myogenesis, chrondrogenesis, and
neurogenesis. However, to facilitate the trans-
lation of our nanoparticle-based STF platform
to the effective treatment of SCI, several critical
parameters must be further investigated and im-



proved, including: 1) the specificity of Nano-
Script-PTEN modulating the PTEN/mTOR
pathways without off-target effects, 2) the
functionality of our nanoparticle-based STF
platform - by replacing the gold nanoparticle
with a multifunctional nanoparticle we can
bestow our platform with significantly more
functionality, and 3) we need to determine its
in vivo biocompatibility and efficacy.

Our unique NanoScript system is designed to
induce axon regeneration to effectively pro-
mote functional recovery. In this proposal, we
combine our expertise in nanomedicine (Lee
lab) and spinal cord injury repair (Young lab)
to develop a new nanomaterial-based treat-
ment strategy to SCI. Given the complexities
caused by the injury, we believe our novel Na-
noScript platform can serve as a multifunc-
tional tool for developing future therapies for
CNS-related diseases and injuries.

Contact Information:

KiBum Lee, Ph.D.

Rutgers University

Chemistry & Chemical Biology
610 Taylor Road

Piscataway, NJ 08854
848-445-2081
kblee@rutgers.edu

26



2016 ReseARcH GRANT AWARDS - ExpLoRATORY RESeARCH GRANT RECIPIENTS

27

Below is a summary of the exploratory research grant recipients

CSCR16ERGO018
Kathy Chiou, Ph.D.
Kessler Foundation
$190,953

Project Title: Investigation of Structural
White Matter Substrates Underlying Cogni-
tive Impairment After SCI

This study utilizes diffusion tensor imaging/
neuropsychological testing to examine and
document the relationship between cerebral
white matter integrity and cognitive perfor-
mance in adults with SCI. Advances in neuro-
imaging techniques have allowed scientists to
expand their knowledge of the neural mecha-
nisms underlying traumatic spinal cord inju-
ry (SCI). Diftusion tensor imaging (DTI), is
a non-invasive neuroimaging technique that
yields information about the movement of wa-
ter molecules in the intercellular architecture
of the central nervous system. Measurements
of the magnitude and direction of water diffu-
sion (or movement) allows for inferences to be
made about the integrity of white matter tissue
in the central nervous system. Through DTI,
researchers have discovered that traumatic SCI
not only affects the white matter tracts of the
spinal cord, but also negatively impacts white
matter tissue in the brain. Specifically, persons
with SCI have been found to have reduced
white matter integrity in the cerebral cortex
compared to healthy peers. Importantly, dis-
ruption of cerebral white matter integrity has

been shown to be associated with poor cogni-
tive function in other populations. While im-
pairments in cognitive functioning have, in fact,
been well-documented after SCI, the influence
of cerebral white matter integrity on such cogni-
tive deficits remains unknown.

This study utilizes DTI and neuropsychological
evaluation to document the association between
cerebral white matter integrity and cognitive
functioning in adults with SCI. Measures of
the magnitude (mean diffusivity) and direction
(fractional anisotropy) of water diffusion in the
brain will serve as measures of cerebral white
matter integrity. These measures will be correlat-
ed with scores from neuropsychological testing
to document the relationship between cerebral
white matter integrity and cognitive function-
ing.

This project will expand the field of SCI research
by simultaneously investigating two important,
but understudied areas in spinal cord research:
cerebral integrity and cognitive functioning.
Importantly, the documentation of the relation-
ship between cerebral white matter integrity
and cognitive functioning in SCI will provide a
clearer understanding of the neural mechanisms
underlying cognitive functioning after injury.
Through this knowledge, predictive biomark-
ers of cognitive functioning can be identified.
These biomarkers may have significant clinical
applicability as they may facilitate easier and
faster detection of cognitive deficits after SCI.
Improving the detection of these deficits would



assist individuals with SCI in gaining access to
services that could ultimately improve their
functional outcome.

Contact Information:

Kathy Chiou, Ph.D.

Kessler Foundation

300 Executive Drive, Suite 70
West Orange, NJ 07052
973-324-8386
kchiou@kesslerfoundation.org
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Below is a summary of the exploratory research grant recipients

CSCR16ERG014

Treena Livingston Arinzeh, Ph.D.
New Jersey Institute of Technology
$200,000

Project Title: Schwann Cell GAG Mimetic
Combination Strategy for Spinal Cord Repair

This study will evaluate the use of glycosami-
noglycan (GAG) mimetics in combination
with Schwann Cells for spinal cord repair

In the United States alone, there are approxi-
mately 300,000 persons with damaged spinal
cords with 12,000 new cases added annually.
Spinal cord injury (SCI) is a devastating con-
dition for which there is no effective treatment
at the present time.

Neural tissue engineering strategies using scaf-
folds that more closely mimic the native extra-
cellular matrix (ECM) during neural develop-
ment may be a promising strategy to promote
axonal growth. During neural development,
glycosaminoglycans (GAGs) have been known
to play an important role in axonal guidance
and growth. Depending upon the degree and
pattern of sulfation, GAGs can provide a per-
missive environment for cellular and axonal
growth. We have developed GAG mimet-
ics derived from cellulose that have chemi-
cal structures similar to native GAGs but can
be tailored to have different chemistries. The
GAG mimetic, sodium cellulose sulfate (Na-

CelS), can be synthesized to vary in the degree
and pattern of sulfation, which makes it attrac-
tive over native GAGs because it can be tailored.
In preliminary studies, neurite extension was
greatest on scaffolds containing NaCelS in com-
parison to naturally-occurring GAGs and con-
trols. In the proposed studies, we will combine
NaCelS containing scaffolds with Schwann cells
(SCs) to promote axonal growth.

Contact Information:

Treena Livingston Arinzeh, Ph.D.
New Jersey Institute of Technology
University Heights

Newark, NJ 07102

973-596-5269

arinzeh@njit.edu




SpriNAL CoRrbp TecHNIQUES TRAINING TRAVEL RESEARCH GRANTS

Spinal Cord Techniques Training Travel Research Grants
CSCR16TTTO02 - $4,000

Contact Information:

Daniel, T, Grimes

Princeton University

Department of Molecular Biology
Cell Biology

433 Moftett Laboratory
Washington Road

Princeton, NJ 08544
609-258-5782

dtgrimes@princeton.edu

CSCR16TTTS3 - $1,500

Contact Information:

Przemyslaw Swiatkowski

Rutgers University

Department of Life Sciences

Cellular & Molecular Pharmacology

604 Allison Road

Nelson Biology Laboratories Room D413
Piscataway, NJ 08854

848-445-8046

pswiatko@rci.rutgers.edu




