


March 1, 2017

The Honorable Chris Christie, Governor
Office of the Governor

State House

PO Box 001

Trenton, New Jersey 08625

Dear Governor Christie:

On behalf of the New Jersey Commission on Brain Injury Research, I am pleased to present
the Annual Report for Fiscal Year 2016. Once again, the Commission has had an active and
productive year. We recently completed the tenth competition for research projects directed at
mechanisms of neural regeneration and repair, and are confident that these efforts will make
significant contributions to our knowledge of recovery from traumatic brain injury, the
development of effective interventions, and ultimately to the improvement of the quality of life
for people who have sustained catastrophic brain injuries.

I would like to acknowledge the efforts and enthusiasm of all the Commissioners during the
past year, as well as the New Jersey Department of Health for their valuable support and
contributions.
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EXECUTIVE SUMMARY New Jersey CommissioN on BRAIN INJURY RESEARCH

The New Jersey Commission on Brain Injury
Research was established in 2004 to fund brain
injury research projects in New Jersey.

« Since 2007, the New Jersey Commission on

Brain Injury Research (NJCBIR) has awarded over
$35 million to individual scientists at various aca-
demic and research institutions, and approved 91
separate scientific research projects.

o Since 2007, thirty-six scientific research
projects have been completed.

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

o NJCBIR programs have facilitated scientific
interaction and research collaborations, in New
Jersey as well as out-of-state.

o Success in achieving NJCBIR funding has
resulted in academic and career advancement
for New Jersey researchers.

% NJCBIR offered three grant programs in
Fiscal Year 2016:
o Individual Research Grants
o Pilot Research Grants
o Postdoctoral and Graduate Fellowship Grants

< NJCBIR 2016 Achievements:

o Fifty-three applications requesting $16.4
million were submitted.

o Fourteen awards were made in 2016 totaling
$3,787,026.

o Four Individual Research grants totaling
$2,136,275, seven Pilot Research grants total-
ing $1,248,007, and three Fellowship grants
totaling $402,744 were approved.

INTRODUCTION

This report is written in accordance with P.L. 1968,
c.410, (N.J.S.A. 52:9EE-1, et seq.) which stipulates,
in part, (C.52:9EE-4) an annual report on status of
the fund. The Brain Injury Research Act created the
New Jersey Commission on Brain Injury Research
and the New Jersey Brain Injury Research Fund
to support its activities. It resulted from the col-
laborative efforts of people with brain injuries and
their families, clinicians, scientists, public officials,
and representatives of research, rehabilitation, and
non-profit organizations.
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Facts & Figures

o Approximately 175,000 New Jersey residents
suffer from traumatic injuries that damage
the brain.

o Approximately 12,000* new injuries occur each
year that require inpatient or outpatient
treatment.

o The total cost of Emergency Department
visits, hospitalizations, and deaths related to
traumatic brain injuries, either alone or in
combination with other injuries, exceeds $82
billion annually.

o Motor vehicle traffic injury is the leading cause
of traumatic brain injury related deaths in the
nation.

o Nationally, an estimated 1.7 million people
sustain a traumatic brain injury annually.

Of them:
52,000 die,
% 275,000 are hospitalized and
+ 1.365 million, nearly 80% are treated and

released from the emergency department.

*Based on 2015 estimates from the Centers for Disease Control and the

New Jersey Department of Health Center for Health Statistics.

~\

NEW JERSEY’S COMMITMENT TO BRAIN IN-
JURY RESEARCH

The Brain Injury Research Act anticipates that brain
injury research will lead to effective treatments and
cures for brain injuries and relieve other consequenc-
es of brain injury.

New Jersey is a leader in supporting research aimed at
developing effective interventions and cures for dis-
abilities associated with traumatic brain injury.

The NJCBIR provides research grant programs for
both established scientists and young researchers
committed to the goals of brain injury research. The
Commission also supports the New Jersey Depart-
ment of Health, which maintains a database of trau-
matic brain injuries in New Jersey.

Now in its twelfth year of operation, the NJCBIR has
funded 91 scientific research projects and supported
individual scientists at institutions around the state.
Its impartial and scientifically rigorous application
and review process has helped make the Commission
vital to New Jersey’s best scientists in their pursuit of
brain injury research.

NEW JERSEY COMMISSION ON BRAIN INJURY
RESEARCH

Created as a semi-independent public body, the New
Jersey Commission on Brain Injury Research is “..al-
located in, but not of...” the New Jersey Department
of Health. It is subject to all the administrative rules
and procedures of the Department, but is not part of
the budget.

The NJCBIR establishes and oversees the operations of
the grants process and other activities that are imple-
mented by its administrative staff. Eleven uncompen-
sated commissioners are appointed by the Governor
with the advice and consent of the Senate, and serve a
three-year term.



New Jersey Commission on BRain INJURY RESEARCH ADMINISTRATION

Two commission seats are designated by statute to rep-
resent the state’s major academic research institutions
and stakeholders. Public members provide a diver-
sity of backgrounds and interests united by a shared
commitment to the cause of brain injury research. The
Commission will always have one or more individuals
from each of the following institutions and categories:

The Commissioner of the New Jersey
Department of Health, or designee,
Rutgers, The State University of New Jersey
Eight Public Members - at least one
licensed physician, an individual with a

brain injury, a parent of an individual
with a brain injury, one public member
appointed by the President of the Senate
and one public member appointed by the
Speaker of the Assembly

All public members shall be residents of the state,
or otherwise associated with the state, and shall be
known for their knowledge, competence, experience
or interest in brain injury medical 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.

Public meetings are held at least four times a year.
Members are recused 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 NJCBIR also maintains standing committees that
meet and provide an informal structure to discuss is-
sues on an ad hoc basis prior to presenting them to the
commission.

ADMINISTRATION

The NJCBIR administrative office provides the vital
linkages to implement its programs and ensure the
integrity of its operations. The office staff manages
the day-to-day operations, including program ad-
ministration, interaction with applicants and grant-
ees, contract administration, budgeting and finan-
cial matters, record-keeping and reporting.

The office staff schedule and facilitate all activities,
manages the scientific merit review process, negoti-
ates with outside vendors, and maintains the neces-
sary relationships within state government.

NEW JERSEY BRAIN INJURY
RESEARCH FUND

The work of the NJBIR is supported entirely by a
statutory one-dollar surcharge on all traffic and
motor vehicle fines or penalties. Monies generated
from these fines or penalties are collected by the
State Treasurer for deposit into the New Jersey Brain
Injury Research Fund. All grant programs and oth-
er activities are funded entirely from this dedicated
source. No part of the operating budget is paid for
out of New Jersey’s general tax revenue.

MISSION AND GOALS

The NJCBIR mission is to encourage and promote
innovative brain injury research projects in New Jer-
sey through the funding of approved research proj-
ects at qualifying research institutions in the State of
New Jersey.

The NJCBIR supports meritorious research projects
that advance the understanding of traumatic brain
injuries, and is committed to accelerating research
to develop effective interventions and treatment for
the disabilities associated with traumatic brain in-

jury.



Simply stated, the commission’s goals are:

+% To advance and accelerate brain injury research,

+ To promote collaboration among brain injury
researchers in New Jersey,

+% To promote the development of brain injury
researchers and their research capabilities for
obtaining federal and other external funding,
and,

+ To encourage innovative research.

Brain injury is often misdiagnosed, misunderstood
and under-funded. Until there is a cure, people who
sustain brain injuries must have timely and equal
access to expert trauma care, specialized rehabilita-
tion, lifelong disease management and individual-
ized support services. This is critical for individuals
to live healthy, independent and satisfying lives. The
State of New Jersey benefits in savings on medical
and support costs as well as research activities for
treatments and cures for brain injuries and their ef-
fects.

OBJECTIVES

The NJCBIR is committed to accelerating research
to develop effective interventions and cures for the
disabilities associated with traumatic brain injury.
Its primary objectives are:

«To advance the field of brain cell repair and
regeneration in the New Jersey research
community by encouraging established
scientists to apply their expertise to the brain
injury.

+To foster collaborative, interdisciplinary
approaches to brain injury research.

+To develop models of neural repair and
regeneration that establishes a basis for
additional scientific investigation.

+To develop models of neural repair and
regeneration after brain injury that can lead to
clinical interventions.

++To stimulate epidemiological analysis of the
New Jersey Traumatic Brain Injury Registry data
to improve injury prevention, develop treatment
guidelines and enhance patient outcomes.

++To promote dissemination of the research find-
ings generated by those scientists supported
by the New Jersey Commission on Brain Injury
Research.

++To develop and evaluate clinical interventions
that lead to improved treatment and function
after traumatic brain injury.

RESEARCH FUNDING PRIORITIES

The NJCBIR guidelines set forth the Commission’s
scientific agenda, research criteria and areas of inter-
est. They offer applicants detailed guidance and in-
struction on funding criteria and policies. The full text
appears on the website at: www.nj.gov/health/njcbir.

An array of grant programs is offered including In-
dividual Research Grants, Fellowships, Pilot Research
Grants and Programmatic Multi-Investigator Re-
search Grants. Each of these programs is designed to
support and encourage brain injury research in New
Jersey.

The NJCBIR funds research activities that hold the
promise of developing effective treatments, interven-
tions and cures for the disabilities associated with trau-
matic brain injury. The areas of research listed below
highlight the focus of current emphasis and funding.

Basic Studies

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

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



+¢Defining anatomical characteristics of brain
injury in well-defined animal models and in
the human brain, specifically documenting the
cellular systems vulnerable to injury and the
functional losses which occur.

s¢Translational research on the mechanism and
interventions that promote recovery
of function after brain injury.

Clinical Studies

s¢Demonstrating the efficacy of innovative reha-
bilitation strategies based on basic research that
offer promise to promote recovery of function
(e.g., physiologic function, cognitive impairment,
activity limitation, social participation, quality of
life) through their clinical application.

s¢Demonstrating mechanisms of action and
rehabilitation intervention based on changes in
brain activity (e.g., functional imaging),
neurocognitive function, or psychosocial factors
(e.g., resilience).

s+Comparative effectiveness research to evaluate
the relative risks and benefits of alternative
rehabilitation interventions intended to
promote recovery of function.

s+Epidemiological studies of the New Jersey
Traumatic Brain Injury Registry data, to
identify contributions of demographic and risk
factors, patient transport, rehabilitation and
physical therapy, and medical/surgical
interventions to population treatment and
outcomes.

THE NJCBIR APPLICATION AND
REVIEW PROCESS

The grants review process was designed to emulate
the National Institutes of Health standards and pro-
cedures to provide an impartial and rigorous review.
This effort has been largely successful and has earned
respect from grantees and applicants.

The grant application process is now entirely elec-
tronic utilizing New Jersey’s Grant Management sys-

tem and is accessible through the website at: http://
nj.gov/health/grants/. The on-line process ensures
broad access, convenience, flexibility, and greatly re-
duces administrative workloads for applicants, the
commission office, and the Scientific Merit Review
Panel.

The grant review process consists of a three-step re-
view. First, all grant applications are reviewed by the
Commission’s administrative staff to ensure compli-
ance with New Jersey statutes and regulations and
to ensure accuracy. Secondly, an independent rele-
vance review is conducted by a three-person panel
appointed by the office of the NJCBIR. The panel
determines the relevance of all applications to the
NJCBIR mission, priorities and Research Guide-
lines, and will assign scientific reviewers for each
proposal that meets the relevancy requirements. In
the event the panel determines that an application
does not meet those requirements, the application
will be triaged, and will not be forwarded for inde-
pendent scientific merit review. Thirdly, members of
the Independent Scientific Merit Review Panel con-
vene to evaluate all grant applications forwarded by
the Independent Relevance Review Panel, applying
the criteria described below. This panel will assign
scores to each application and make funding recom-
mendations to the NJCBIR.

+If it is determined that an ad hoc expertise is
needed, additional scientific referees may be
used.

“+The Independent Scientific Merit Review
Panel will forward its recommendations to the
NJCBIR for final review and action.

Grants triaged by either the Independent Relevance
Review Panel and/or the Independent Scientific
Merit Review Panel will not be forwarded to the
NJCBIR, and will not be funded. Lastly, the author-
ity to authorize or not authorize grants is fully vest-
ed in the NJCBIR according to New Jersey statute
(NJ.S.A. 52:9EE-1).



CURRENT GRANT PROGRAMS

Grant programs are designed to provide opportunities attractive to a wide range of researchers. Awards are
intended to promote collaboration among brain injury researchers in New Jersey and encourage innovative
research. The intent is not to provide long-term support for research. It is expected that this initial support will
lead investigators to acquire necessary levels of preliminary data so they may compete successfully for federal
grant support.

The Individual Research grant is designed to fund senior independent researchers, while the Fellowship grant
offers encouragement to graduate students and post-doctoral researchers. The Multi-Investigator grant supports
collaborative research from at least three investigators from different laboratories, and the Pilot Research grant
enables researchers to pursue a new direction in brain injury research, or encourages new investigators who want
to gather preliminary data for larger research projects. Newly offered this year, the Brain Injury Core Facilities
grant was designed to make research more efficient and provides state-of-the-art equipment and highly skilled
staffing to support researchers with centralized expertise.

Inter-institutional and/or inter-state collaboration is strongly encouraged. Complete details on all grant pro-
grams are available on-line.

INDIVIDUAL RESEARCH GRANTS

% Individual Research Grants support senior scientists to explore meritorious novel scientific
and clinical ideas.
% Up to $540,000 for up to three years ($180,000 per year).
¢ The key goal is to enable established researchers to test and develop pilot data needed for future
funding.

FELLOWSHIP GRANTS

% Postdoctoral and Graduate Student Fellowships engage promising young investigators in brain
injury research.

¢ All fellowships include an annual stipend, research allowance and travel budget.

% Post-doctoral Fellowships are three year awards based on years of relevant research experience
since obtaining a doctoral degree and range from $64,550 to $83,376 a year.

% Graduate Fellowships are three year awards with a total award of $33,500 per year.



PILOT RESEARCH GRANTS

Enable independent investigators to pursue a new direction in brain injury research, or new
investigators who want to gather preliminary data for larger research projects.
Up to $180,000 for a two year award ($90,000 per year).

PROGRAMMATIC MULTI-INVESTIGATOR RESEARCH GRANTS

Support collaborative research from at least three investigators from different laboratories.
Preference is given to proposals that demonstrate complementary approaches to addressing a
research question through multi-disciplinary investigations.

Collaborations are encouraged among independent laboratories within the same institution or
among laboratories from different institutions.

Up to $720,000 per year for up to three years with a maximum of $2.1 million.

BRAIN INJURY CORE FACILITIES GRANTS

Brain Injury Core Facilities Grants make research more efficient and productive by providing
services and technologies that cannot be readily reproduced in individual laboratories in an
efficient, cost-effective manner.

Provides state-of-the-art equipment along with highly skilled staffing to support researchers.
Makes use of sophisticated technologies and equipment to provide researchers with access to
centralized expertise and service.

Provides education and training opportunities for aspiring researchers.

Up to $1,500,000 is available to provide researchers with an opportunity to facilitate the
establishment of new Brain Injury Core Facilities.



2007- 2016 NJCBIR SUMMARY AND PERFORMANCE RECORD

Since 2007, the NJCBIR has funded 91 separate sci-
entific research projects to scientists at New Jersey
academic and research institutions. These awards
represent an investment in brain injury research of
over $35 million.

Approximately 35 grant applications are received
annually; approval of ten or more new grant awards
totaling $3-$4 million are made.

Due to its continued investment in brain injury re-
search, the number of New Jersey researchers inter-
ested in the field is growing.

NEW JERSEY QUALIFIED RESEARCH
INSTITUTIONS

Under the Brain Injury Research Act, funds may
only go to researchers affiliated with “New Jersey
Qualified Research Institutions” The following or-
ganizations have been designated by the New Jersey
Commission on Brain Injury Research.

o University of Medicine & Dentistry of NJ

o Rutgers, State University of New Jersey

o Kessler Foundation

o Stevens Institute for Technology

o Princeton University

o Cooper University Hospital/Health System

o Atlantic Health Systems Hospital Corporation

o St. Barnabas Medical Center

o Edge Therapeutics, Inc.

o The Center for Neurological & Neurodevelopment
Health LLC, Clinical Research Center of NJ, &
The Center for Neurological & Neurodevelopment
Health II, Inc. - NeurAbilities

o Centra State Medical Center

o Montclair State University

o Coriell Institute for Medical Research

o New Jersey Institute of Technology

o Hackensack University Medical Center

o International Brain Research Foundation

o Englewood Hospital Research

o JFK Neuroscience Institute, JFK Health System &
Seton Hall University School Health Medical Science

o Rowan University

o Morristown Medical Hospital & Medical Center

o VA NJ Health Care System & Veterans
Biomedical Research Institute

o The College of New Jersey

o Visikol, Inc.

The Commission 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 Commission encourages partici-
pation by all research organizations with an interest in
brain injury research.

( )




2016 A YEAR IN REVIEW New Jersey Commission on Brain INJuRY RESEARCH

The NJCBIR developed policy guidelines to accom-
modate what promises to be an exciting research agen-
da for the New Jersey science community. The Com-
mission is providing the opportunity for New Jersey
to become a leader in traumatic brain injury research,
as our program was the first of its kind in the nation.

As we move forward, it is our belief that the Com-
mission will serve as a role model for other states to
follow in search of medical research, treatments and
interventions. It is our belief that the early recognition
of unmet needs in traumatic brain injury research is
paving the way to develop methods of regeneration
and repair.

Grant programs are designed to provide opportuni-
ties attractive to a wide range of researchers. Awarded
grantees and grantee institutions have capitalized on
the opportunities afforded by the availability of Com-
mission funding through advancement of individual
careers, increased institutional investment, and apply-
ing for additional outside funding.

The Commission has been a major factor in fostering
this interest and continued involvement in brain inju-
ry research within the State of New Jersey.

2016 Overview & Applications

The NJCBIR has been in existence for twelve years and
is in its tenth cycle of grants. In 2016, three types of
grant programs were offered and included: Individual
Research grants, Fellowship grants, and Pilot Research
grants. The NJCBIR allocated up to $4.5 million for
brain injury research projects, but it is not required to
award any, or all that amount.

A total of 53 grant applications were received. Four-
teen grants were awarded totaling $3,787,026. The
grant awards included four Individual Research
grants, three Fellowship grants, and seven Pilot Re-
search grants.

2016 Outreach and Development Efforts

The Commission maintains an ongoing interest in
expanding brain injury research in New Jersey. Di-
rect contacts, attendance at events and meetings,
plus website and publication resources are some
of the ways used to publicize grant opportunities
throughout the state.

Publication of Grant Programs

Official Notices of Grant Availability advise inter-
ested parties of the NJCBIR grant programs. These
notices are published annually on the Commis-
sion’s website and in the New Jersey Department of
Health’s Directory of Grant Programs.

2016 GRANT CYCLE INFORMATION

Grant Application Deadline: October 5, 2015
Award Notification Date: May 30, 2016
Available Grant Programs:

« Individual Research Grants
+% Fellowship Grants
« Pilot Research Grants

GRANTS PROGRAM FOR 2017

For Fiscal Year 2017, the NJCBIR allocated up to
$2.5 million dollars for brain injury research proj-
ects. In 2017, two types of grant programs were
offered. They included Individual Research grants,
and Pilot Research grants. The NJCBIR allocated up
to $2.5 million for brain injury research projects, but
it is not required to award any, or all of that amount.

2017 GRANT CYCLE INFORMATION

Grant Application Deadline: October 5, 2016
Award Notification Date: May 30, 2017
Available Grant Programs:

« Individual Research Grants
« Pilot Research Grants
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NEW JERSEY BRAIN INJURY REGISTRY
The “Brain Injury Research Act” mandated the establishment of a central registry on people who sustain brain
injuries throughout the state. This registry consists of a database that provides information on the incidence and

prevalence of brain injuries and serves as a resource for research, evaluation, and information on traumatic brain
injuries.

The Registry, collects brain injury data from New Jersey hospitals, and provides data analysis for health profes-
sionals.

New Jersey Traumatic Brain Injury Surveillance System

Hospitalizations for TBI by gender, New Jersey, 2000-2015

10



New JeErsey Commission oN BRAIN INJURY RESEARCH

Hospitalizations for TBl by Age Group, New Jersey, 2000-2015

Discharge Disposition of the Major Causes of Traumatic Brain Injuries, 2015

11
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FINANCIAL STATEMENTS

The activities and programs of the NJCBIR are supported by the New Jersey Brain Injury Research Fund as es-
tablished by the Brain Injury Research Act.

Revenue obtained from the statutory one-dollar surcharge is collected and forwarded to the State Treasurer for
deposit into the New Jersey Brain Injury Research Fund. Interest earned on the money collected, through the
Division of Investments, New Jersey State Department of Treasury, is credited to the Fund.

The NJCBIR is committed to granting a substantial majority of the Fund each year to support as much meritori-
ous research as possible, while retaining the ability to meet expenses.

12

State Fiscal Year 2016 Fund Balance Statement:

SFY 2016 SFY 2016 SFY 2017
Projected Actual Projected

Opening Fund Balance: (July 1) 31,447,348 $1,447,836 $467,613
Revenues

Assessments'’ $3,600,000 $3,716,857 $3,600,000

Investments Earnings - Interest? $12,000 $35,746 $12,000
Total Revenue: $3,612,000 $3,752,603 $3,612,000
Total Funds Available: 35,059,348 $5,200,439 34,079,613
Disbursements and Expenses

Spending Plan Reduction $1,540,000

Disbursements to Grantees® 34,500,000 $3,128,961 $3,100,000
Total Disbursements: $4,500,000 $4,668,961 $3,100,000
Expenses

Administrative & Office Expense $110,000 $36,615 $110,000

Professional Review Panel $50,000 $27,250 $50,000

NJCBIR Registry $0 $0 $0
Total Expenses: $160,000 $63,865 $160,000
Total Disbursements and 34,660,000 $4,732,826 $3,260,000
Expenses:
Closing Fund Balance: (June 30) $399,348 $467,613 $819,613
'Net revenue variance.
2Funds plus interest deposited annually in
January.
3Funds for Multi-Year Grants.




2016 ReseARcH GRANT AWARDS - InpivibuaL REsearRcH GRANTS

Below is a project summary of the individual research grant recipients:

CBIR16IRGO017

Vijayalakshmi Santhakumar, M.D., Ph.D.
Rutgers University Biomedical & Health
Sciences

$534,800

Project Title: Does Enhanced Dentate
Neurogenesis Promote Early and Long Term
Circuit Dysfunction and Brain Injury?

This multidisciplinary study will determine
whether early abnormal increase in hippo-
campal neurogenesis after brain injury con-
tribute to long-term neurocognitive decline
and risk for epilepsy. Traumatic brain injury
(TBI) is a major risk factor for several chronic
disorders such as temporal lobe epilepsy and
memory and cognitive dysfunction. The inci-
dence of TBI from falls, traffic accidents, as-
sault, combat injuries, and sports is constantly
on the increase. Recent reports estimate over
1.7 million TBI cases in the US each year re-
sulting in an annual economic burden beyond
$60 billion.

Neurogenesis in the adult hippocampus re-
places degenerating neurons with new neu-
rons which are essential for maintaining prop-
er memory and cognitive functions. As we age
there is a decline in hippocampal neurogen-
esis which results in age associated memory
and cognitive deficits. Brain injury rapidly
increases generation of new neurons which
has been proposed to help recovery of mem-

ory function. However, it has been shown that
new neurons born after seizures tend to be ab-
normal and contribute to excessive excitability
and epilepsy.

The proposed study will determine what hap-
pens to the pool of neural stem cell precursors
and newly born neurons from the point of in-
jury at time points over the course of several
months after injury to determine if injury-in-
duced increase generation of new born neu-
rons leads to long term accelerated cognitive
decline observed after brain injury. Addition-
ally, the study will determine if new neurons
born after injury contribute to early deficits in
memory and long term increased risk for sei-
zures. Thus, the proposed study will provide
novel insights into the role of neural stem cells
in neuropathology and neurological recovery
after traumatic brain.

Contact Information:

Vijayalakshmi Santhakumar, M.D., Ph.D.
Rutgers University Biomedical & Health
Sciences

185 S Orange Avenue

Newark, NJ 07101
santhavi@njms.rutgers.edu
973-972-2421




2016 ReseARcH GRANT AWARDS - InpivibuaL ResearcH GRANTS
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Below is a project summary of the individual research grant recipients:

CBIR16IRG032

David Margolis, Ph.D.
Rutgers University

Cell Biology & Neuroscience

$540,000

Project Title: Role of Cortical Network
Plasticity in Recovery from Traumatic
Brain Injury

This project uses novel in vivo imaging meth-
ods in mice to investigate brain plasticity un-
derlying recovery from traumatic brain injury,
and to screen candidate drugs to improve re-
covery.

Traumatic brain injury is a significant public
health problem that has devastating cognitive
and behavioral consequences in those affect-
ed. There is a critical need to discover treat-
ments that improve recovery of brain function
after injury. We still know too little about how
brain activity changes in response to the ini-
tial injury and how these changes cause last-
ing detrimental effects on mental function
and behavior. Research has shown that large
brain networks are affected by injury, even
in cases of focal head trauma. This is because
brain areas are highly interconnected. Indeed,
connections between brain areas are key for
proper brain function. Therefore, it is critically
important to understand how brain networks
change their function over time after injury,
and how this goes hand in hand with behav-
ioral recovery. Some individual’s recovery is

faster than others. If we can show how brain
networks account for behavioral and cognitive
recovery, it might be possible in the future to
change the function of those networks through
drugs or rehabilitation to improve behavior and
cognitive performance.

Our work uses a mouse model and cutting-edge
neuroscience methods to test how brain net-
works respond to and recover from traumatic
brain injury. Our team uses imaging to visu-
alize brain activity of specific types of neurons
across the entire cerebral cortex, and quantita-
tive methods to measure how connections be-
tween brain areas change over time. Using our
novel approach, the experiments aim to identify
the mechanisms and timing of the brain’s recov-
ery from injury and to relate brain changes in
the same subjects to cognitive and behavioral
recovery. We believe our system will enable rap-
id screening of drugs that have potential thera-
peutic value for treating traumatic brain injury,
with clinical implications within New Jersey and
beyond.

Contact Information:
David Margolis, Ph.D.
Rutgers University

Cell Biology & Neuroscience
604 Allison Road
Piscataway, NJ 08854
david.margolis@rutgers.edu
848-445-9533




2016 ReseArRcH GRANT AWARDS - InpivibuaL ResearcH GRANTS

Below is a project summary of the individual research grant recipients:

CBIR16IRGO025

Michael FE. La Fountaine, EdD, ATC
Seton Hall University

$526,549

Project Title: Evaluating the Role of
Baroreceptor Sensitivity in the Post-Concus-
sive Symptomatic Milieu

The project measures changes to baroreceptor
sensitivity following a concussion; informa-
tion useful in identifying those with reduced
ability to accommodate situations where blood
pressure increases.

As public awareness of concussion grows and
evidence demonstrates that repeated head
impacts contribute to long-term risk of neu-
rological damage, a shift in focus to assist our
understanding of what a concussion does to
clinically accessible processes in the body is
necessary. By gaining this insight, we may be
able to better appreciate the breadth of the
clinical consequences that an injury and its
symptomatic limitations impose. Although
numerous assessment scales are available for
the immediate evaluation and diagnosis of in-
jury, the fact remains that much is still to be
learned about how concussions affect body
systems and reduce functional capacity for a
brief time, especially among those with opti-
mal functional performance (i.e., athletes). In
evaluating how a concussion affects the brain’s
ability to coordinate responses, it may be im-
portant to include assessments that involve
physical challenges where responses are made

in proportion to the magnitude of a challenge.
Deficits that may exist as a result of an injury,
and its severity, would be expected to resolve
on repeat evaluation as the injury “heals”
Therefore, an approach to evaluate the brain’s
ability to coordinate these responses is a log-
ical progression to facilitate this understand-
ing.

The current proposal tests this approach by
exploring changes to the arterial baroreflex
during rest and physical stress on repeated
evaluations over the first week following a
concussion injury. The arterial baroreflex is a
mechanism in the cardiovascular system under
nervous system control that monitors blood
pressure changes (both increases and decreas-
es) with compensations to heart rate on a beat-
to-beat basis. This reflex helps protect against
large fluctuations in blood pressure which may
contribute to syncope (i.e., fainting due to low
blood flow to the brain) or pressure-related
damage to end-organs (i.e., the brain) and in
the context of the current proposal, exercise
intolerance when the injury pervades.

Contact Information:

Michael E La Fountaine, EdD, ATC
Seton Hall University

McQuaid Hall

400 South Orange Avenue

South Orange, NJ 07079

lafounmi@shu.edu
973-275-2918
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Below is a project summary of the individual research grant recipients:

CBIR16IRG041
A.M. Barrett, Ph.D.
Kessler Foundation
$534,926

Project Title: Improving Medication
Self-Administration and Health after
Brain Injury

We model an innovative care pathway, by
combining medication self-administration as-
sessment we developed under Commission pi-
lot funding, with an evidence-based reminder
protocol.

After a traumatic brain injury, self-administer-
ing medication is a daily activity that provides
a foundation for recovery, health and func-
tion. Taking medications incorrectly (medica-
tion self-administration or MSA errors) affects
competence and dignity, but also strongly pre-
dicts the skilled help a person with brain inju-
ry will need after hospital discharge.

In this project, our interdisciplinary research
group will extend our research on methods
to identify and predict MSA errors over three
years of intervention. We will add video call re-
minders, which others demonstrated improves
medication adherence in a different clinical
population. Participants with TBI will receive
these video call reminders at the actual time
when medication doses are scheduled to be
taken. We will compare this approach to usual
and standard care (no reminders) and auto-

mated texts, which were recently shown to en-
hance cardiac medication compliance. Impact of
the three interventions will be compared based
on participant’s percentage of MSA errors iden-
tified on computerized pill bottle monitoring.
These “Fitbits for medication accuracy” allow
us to follow how participants take each medi-
cation dose throughout the six months they are
enrolled in the study. We will also follow on a
monthly basis whether participants are re-hos-
pitalized, how caregivers assess their functional
status, and how they self-rated quality of life.

Most people who are undergoing neuroreha-
bilitation are completely unaware when they
cannot perform MSA. We hope the assessment
and intervention care pathway outlined in this
study would help support a complete process
that is patient-oriented, but yet does not require
patient initiation or self-advocacy. We further
hope this project will launch a model for further
evaluation and demonstration, which would be-
come part of standard neurorehabilitation care
and accelerate brain injury recovery.

Contact Information:

A.M. Barrett, Ph.D.

Kessler Foundation

1199 Pleasant Valley Way

West Orange, NJ 07052
abarrett@kesslerfoundation.org

973-324-3563
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Below is a project summary of the fellowship research grant recipients:

CBIR16FEL013

Przemyslaw Swiatkowski

Rutgers University

Cell Biology & Molecular Biology
$100,500

Project Title: The Role of Cypin in Recovery
of Electrophysiological and Cognitive
Functions Following Traumatic Brain Injury

Elucidating therapeutic targets for manipu-
lation of the molecular mechanisms guiding
protein recycling vital for formation of long-
term memories in the brain after traumatic
brain injury.

Traumatic brain injury (TBI) is caused by head
trauma and displacement of the brain within
the skull. Neurons, which are the principal
cells of the brain, are damaged due to physical
impact against the skull and/or any foreign ob-
ject. Often neurons die, leading to motor and
cognitive deficits. Although the effect of TBI
on learning and memory has been extensively
characterized, there is no effective treatment
to improve cognitive functions affected by
TBI. It is critical, therefore, to identify a way
of protecting neurons responsible for learning
and formation of memories after TBL.

Cytosolic PSD-95 interactor (cypin) is a pro-
tein that has been extensively studied and de-
scribed by our laboratory. Our animal studies
show that decreasing amounts of cypin pres-
ent in neurons improves learning and memo-
ry following TBI in mice. I predict that cypin

plays an important role in learning and mem-
ory, and downregulating its expression, via
genetic manipulation, will improve cognitive
functions after TBI. This study will provide
new insights into the molecular mechanisms
of how TBI affects learning and memory and
explore possible therapies.

Contact Information:

Przemyslaw Swiatkowski

Rutgers University

Cell Biology & Molecular Biology
604 Allison Road

Piscataway, NJ 08854
pswiatko@rci.rutgers.edu

908-275-7414
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Below is a project summary of the fellowship research grant recipients:

CBIR16FEL009

Anna Giarratana

Rutgers University Biomedical & Health
Sciences

Robert Wood Johnson Medical School
$100,500

Project Title: Effect of Genetic
Polymorphisms on Recovery and Treatment
after Traumatic Brain Injury

This project will assess how genetic differenc-
es effect recovery after traumatic brain injury
(TBI) and explore possible treatment methods.
Traumatic brain injury is a serious and poten-
tially life threatening clinical problem. An esti-
mated 12,000 to 15,000 TBIs occur in New Jer-
sey alone, 1,000 of which are fatal. In addition,
TBI can cause severe lifelong disability. Cur-
rently, 175,000 New Jersey residents live with
disability due to TBI, a number that grows
every year. TBI begins with an initial primary
injury caused by events such as falls, vehicle
accidents, or sports collisions. The primary in-
jury sets off a cascade of events that initiates a
secondary injury which may be responsible for
the long-term neurological disabilities associ-
ated with TBI. While safety precautions that
limit the occurrence of TBI are certainly very
important, once a primary insult has occurred,
the goal of researchers should be to investigate
the best method of preventing the secondary
insult from occurring and thereby prevent the

development of long-term disabilities that stem
from TBI.

One promising way to better manage treatment
of TBI would be to stratify patients into risk
categories based on their own genetic makeup,
and even tailor treatment to patients who have
varying genotypes. Clinicians have long noticed
that certain patients recover better than others
after TBI, and determining what makes some
patients more susceptible than others is a vital
step in identifying high risk patients who are
more likely to have a severe reaction and lifelong
disability due to a TBI.

Genetic polymorphisms, or differences in DNA
between people, are an important facet of what
gives people genetic diversity. Two specific
polymorphisms that have been suggested to
confer higher risk for poor recovery following
TBI according to preliminary clinical stud-
ies on humans are Apolipoprotein E4 (ApoE4)
and Brain-derived neurotrophic factor (BDNF)
Val66Val. However, the initial studies have not
been in complete agreement because it is hard
to be consistent in trials that use human subjects
due to the heterogeneous nature of the injuries
they have suffered and their complex genetic
background. That is why it is vital for us to do
experimental mouse studies where we can limit
the confounding genetic factors and create a ho-
mogeneous and replicable injury.



Our study will investigate the effect of the
ApoE4 and Val66Val polymorphisms in genet-
ically engineered mice on recovery following a
repeated, mild TBI, which mimics the pattern
that is shown in human sports injuries. We
will look at cellular and behavioral outcomes
following the TBI in order to determine if the
ApoE4 and Val66Val polymorphic mice show
worse recovery than the ApoE3 and Val66Met
polymorphic mice. If we find that these specit-
ic polymorphisms do confer greater risk, it will
be very useful to know in populations such as
student athletes. A simple blood test will be able
to determine if someone is at a higher risk for
suffering damage after injury, allowing parents
and athletes to make informed decisions about
their participation in sports, and reinforcing the
importance of immediate treatment following
concussions. We will also examine biomarkers
in serum and cerebrospinal fluid as well as use
magnetic resonance imaging to identify indica-
tors of injury and repair that correlate with the
cellular and behavioral changes we observe. The
biomarkers we identify will allow physicians and
patients to monitor the injury and recovery pro-
cess in a quantifiable way to improve diagnosis
and decisions about return to play.

Finally, we will look at possible treatments for
TBI, to investigate if we can improve recovery
in patients with these high-risk genetics. Spe-
cifically, we will investigate the use of human
mesenchymal stem cells (hMSCs) which can be
derived from adult bone marrow and have been

shown to improve outcome in spinal cord in-
jury. In summary, this study will explore the
ways to best manage and treat patients who
have TBI in an effort to reduce the burden that
New Jersey and its citizens currently suffer due
to TBI.

Contact Information:

Anna Giarratana

Rutgers University Biomedical & Health
Sciences

Robert Wood Johnson Medical School
675 Hoes Lane West

Research Building 357A

Piscataway, NJ 08854
anna.giarratana@rutgers.edu
732-235-5392
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Below is a project summary of the fellowship research grant recipients:

CBIR16FEL010
Jessica Verpeut, Ph.D.
Princeton University
Neuroscience Institute
$201,744

Project Title: Effects of Cerebellar
Perturbation on Neocortical Adaptation to
Post-Traumatic Brain Injury

This project will analyze neural circuitry of the
cerebellum and forebrain to determine alter-
ations in dendritic growth and morphology
with possible interventions following traumat-
ic brain injury.

Chronic effects of traumatic brain injury (TBI)
result from disruptions in neural circuitry.
The forebrain is the primary region of injury
during blunt force trauma and has long-dis-
tance connections with distal brain regions.
Interactions between brain regions are typi-
cally studied by focusing on acute effects, such
as diaschisis of blood flow and neural activity.
This project seeks to probe these long-distance
interactions in vivo using a focal-injury model
of TBI, two-photon microscopy, and pharma-
cogenetic perturbation of neural activity. The
result will be to understand long-term effects
of TBI on both the directly injured region, as
well as interactions with distal regions that
may be involved indirectly.

The work will be organized into: (1) Quantifying
the remodeling of the forebrain post-injury to
the contralateral hemisphere of the forebrain or
to the cerebellum by observing changes in neu-
ral circuitry in vivo, (2) Perturbing inhibitory
signals from the cerebellum and analyzing con-
tralateral forebrain neural circuitry after TBI.
These studies will test the hypothesis that inhib-
itory signals from the cerebellum may modu-
late critical periods of development and neural
plasticity. These windows may be reopened by
turning off inhibitory signals from the cerebel-
lum or contralateral forebrain. These studies will
provide an understanding into the long term ef-
fects of TBI on neural circuitry and identify sites
distal from the site of injury as potential targets
for TBI intervention and rehabilitation.

Contact Information:

Jessica Verpeut, Ph.D.
Princeton University
Neuroscience Institute
Lot 20, Washington Road
Princeton, NJ 08544
jverpeut@princeton.edu

609-258-9412
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Below is a project summary of the pilot research grant recipients:

CBIR16PIL018

Bryan Pfister, Ph.D.

New Jersey Institute of Technology
$180,000

Project Title: In Vitro Platform for Medium
Throughput Study of Injury to Human
Glutamatergic Cortical Projection Neurons

Develop a multiwell in vitro platform to study
mechanisms of traumatic brain injury in live
human neurons and establish a technology to
perform large-scale experimentation and drug
screening.

Out of two million traumatic brain injuries
(TBIs) a year only 500,000 are hospitalized; the
remainder are those who do not seek medical
attention or their unreported cases are managed
with observation, rest and avoidance of repeat-
ed trauma. Identification of drugs to decrease
the consequences of TBI or promote recovery
is greatly needed. Currently, we are limited to
investigating human TBI clinically in survivors,
or pathologically using tissues available after a
subject has died. Due to these constraints, the
development of treatments presents formida-
ble challenges and non-human models are re-
quired to explore mechanisms for treatment.
Despite undeniable strengths, animal models
are not practical for screening of biochemical
libraries for their effects on trauma. The eval-
uation of new treatments could greatly benefit
from an experimental system to study brain in-
jury in live human neurons. The availability of

such a platform on a high-throughput scale
would allow the screening of compounds for
their effects directly in human neurons.

Neuronal culture models have had signifi-
cant impact by identifying important bio-
logical processes involved in TBI pathology.
Currently these models are limited by exper-
imentation of single samples, one-by-one,
keeping productivity slow. The discovery of
new treatments for many diseases, however,
is accelerated with the use of high through-
put tissue culture techniques. In this fashion,
cell culture is more cost effective and rapid
than animal models, providing an efficient
method for screening for biomarkers and
potential therapies. This proposal is to devel-
op a neuronal culture platform to study the
effects of potential treatments in differentiat-
ed human neurons and establish a technol-
ogy to perform large-scale experimentation
such as drug discovery. The unique charac-
teristics of this model are its replication of
injury and cell population that are directly
relevant to human TBI that can be studied in
a rapid fashion.

Contact Information:

Bryan Pfister, Ph.D.

New Jersey Institute of Technology
University Heights

Newark, NJ 07102
pfister@njit.edu

973-596-3401
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Below is a project summary of the pilot research grant recipients:

CBIR16PIL015

David Shreiber, Ph.D.
Rutgers University
Biomedical Engineering
$180,000

Project Title: Multi-Functional Biomaterials
for Simultaneous Protection from Free
Radicals and Targeting of Therapeutics after
TBI

We will develop a biomaterial that protects
neurons from damage from free radicals and
polymerizes via these free radicals to localize
delivery of neurotrophic factors.

TBI starts with physical trauma to the head,
which is followed by a persistent multi-faceted
secondary injury cascade that can continue to
damage neurons long after the initial trauma.
We believe that components of the secondary
injury cascade can also be used to control the
presentation of trophic factors that promote
neuronal survival by reacting with a respon-
sive carrier ma. Since the injury site has the
largest concentration of these components,
this would act to localize the delivery of thera-
peutic molecules at the injury site. In addition,
the reaction of the responsive material with the
different components may prevent the compo-
nents from reacting with and damaging cells.
Thus, if successful, our approach will improve
neuronal survival in two ways: (1) protecting
neurons from components at the injury site
and (2) localizing and sustaining the presenta-

tion of trophic factors at the injury site. Both of
these aspects of the biomaterial can potentially
improve outcome following TBI. Together, we
believe that this novel, multi-potent approach
will significantly enhance neuronal survival fol-
lowing TBI. This Pilot Proposal describes a se-
ries of aims and objectives that are designed to
generated proof of principle for the stimuli-re-
sponsive biomaterial. If successful, we will then
move to establish efficacy in vivo and determine
the best means of delivery.

Contact Information:
David Shreiber, Ph.D.
Rutgers University
Biomedical Engineering
599 Taylor Road
Piscataway, NJ 08854
david.shreiber@rutgers.edu
848-445-6589
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Below is a project summary of the pilot research grant recipients:

CBIR16PIL026

Joshua Berlin, Ph.D.

Rutgers Biomedical & Health Sciences
New Jersey Medical School

$180,000

Project Title: Cellular Events Precipitating
Seizure-Like Neuronal Activity After
Traumatic Stretch Injury to a Cortical
Network Relevance for Therapeutics

This project seeks to investigate acute corti-
cal neuron hyperexcitability following stretch
injury as an experimental model for seizure
activity following traumatic brain injury.
Post-traumatic seizures is a serious morbidi-
ty for many people who experience traumatic
brain injury. Current therapies are inadequate
so new approaches are needed. To determine
what novel therapeutic approaches might be
successful, we would be greatly aided if we
understood the processes that initiate the de-
velopment of post-traumatic seizures. Unfor-
tunately, current experimental systems miss
many of the early events that set the injured
brain onto the course to seizure activity.

Using a collaborative, interdisciplinary ap-
proach the principal investigators of this pro-
posal have developed a novel in vitro model
for seizure activity. We have developed data
suggesting that this model system shares im-
portant properties with established traumatic
brain injury models in which neuronal hyper-
excitability is a common precursor to seizure

development. Thus, we propose in this ex-
ploratory project to collect data that describe
the changes in neuronal function occurring
immediately following stretch injury. Towards
this goal, we are asking specific questions
about the behavior of the neurons in our mod-
el system to determine if and how they show
hyperexcitable behavior, consistent with sei-
zure activity.

The data derived from proposed experiments
will allow us to define the basis for the early
changes in neuronal function following injury,
so that we can develop specific hypotheses to
test in future experiments. In developing these
data, we will necessarily employ experimental
manipulations and pharmacological agents
that target specific types of channels and re-
ceptors, thereby opening a window on poten-
tial approaches to minimize hyperexcitability
after stretch injury and pointing the way to-
wards future research to investigate therapeu-
tic interventions to prevent seizures following
traumatic brain injury.

Contact Information:

Joshua Berlin, Ph.D.

Rutgers Biomedical & Health Sciences
New Jersey Medical School

185 South Orange Avenue

Newark, NJ 07101
berlinjr@njms.rutgers.edu
973-972-1618
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Below is a project summary of the pilot research grant recipients:

CBIR16PIL025
Helen Genova, Ph.D.
Kessler Foundation
$173,762

Project Title: Examining Neural Changes
Following an Emotional Processing
Intervention

This study will examine functional and struc-
tural changes following an intervention for
emotional processing deficits in TBI using
functional magnetic resonance imaging and
diffusion tensor imaging.

Individuals with Traumatic Brain Injury (TBI)
experience a number of physical and cognitive
symptoms. Recent evidence suggests that in
addition to these issues, a significant number
of individuals with TBI have difficulty in emo-
tional processing and social cognition. Specif-
ically, some individuals with TBI have difficul-
ty correctly identifying emotions from facial
expressions. Deficits in emotional processing
can have a significantly negative impact on
social interactions, mood, and quality of life.
Therefore, treatment of emotional processing
deficits is critical to improving the lives of in-
dividuals with TBI.

The current study examines a treatment for
emotional processing deficits in TBI. Specifi-
cally, this study examines the neural changes
which occur as a result of an emotional pro-
cessing intervention. Using functional mag-

netic resonance imaging (fMRI) and diffusion
tensor imaging (DTI), the proposed study will
examine both brain structure and function be-
fore and after the intervention. It is hypothe-
sized that brain activity will increase following
the intervention, especially in those brain re-
gions involved in social cognition. Further, we
expect that the integrity of white matter tracts
connecting brain regions associated with social
cognition will be improved following the inter-
vention. The current proposal is an extension of
a funded project which examines the efficacy of
the emotional processing intervention on objec-
tive behavior.

Contact Information:

Helen Genova, Ph.D.

Kessler Foundation

300 Executive Drive, Suite 70
West Orange, NJ 07052
hgenova@kesslerfoundation.org
973-324-8390
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Below is a project summary of the pilot research grant recipients:

CBIR16PIL021

Mohammed Abdul Muneer Peringady;,
Ph.D.

New Jersey Institute of Technology
$177,469

Project Title: A Therapeutic Approach to
Alleviate Angiotensin II Induced
Neurovascular Complications in
Traumatic Brain Injury

This proposal is to undertake a therapeutic in-
tervention to mitigate angiotensin II induced
oxidative stress, hypertension, BBB impair-
ment, neuroinflammation & neurodegenera-
tion in blast induced TBI.

Traumatic brain injury (TBI) is characterized
by physical brain injury that temporarily or
permanently causes the disability by affecting
cognitively, physically and emotionally. TBI
causes approximately 1.7 million deaths and
hospitalizations in the United States and about
20,000 people state wide annually.

Individuals exposed to explosive blast are at
increased risk for TBI. Military casualties have
enhanced the incidence and morbidity asso-
ciated with TBI, particularly due to blast ex-
posure. Blast TBI (bTBI) results in many neu-
robiological disorders, most of them lead to
permanent disability. The recent clinical and
experimental reports show that blast waves
cause short and long term neuropathologies.
While the biochemical mechanisms are still

elusive, we have been trying to find out the
mechanism of bTBI caused by primary blast
waves. In several other biochemical mech-
anisms Angiotensin II (Ang II) has been re-
ported as a mediator of oxidative stress gen-
eration via activation/induction free radical
generating enzymes NADPH oxidase (NOX)
and inducible nitric oxide synthase (iNOS).

In this proposal, we bring a novel hypothe-
sis that Ang II could induce oxidative stress,
which contributes the BBB disruption, neu-
roinflammation and neurodegeneration me-
diated via TBF-betal and MMPs signaling
pathways in bTBI. This will be the first study
to attempt a therapeutic approach by blocking
the binding of Ang II to its receptor, Ang T1
receptor using Angiotensin receptor blocker,
Losartan to prevent or reduce the neurovas-
cular complications due to bTBI. The study
will create an impact for treating BBB damage,
which leads to BBB leakage, neuroinflamma-
tion and hemorrhagic stroke.

Contact Information:

Mohammed Abdul Muneer Peringady, Ph.D.
New Jersey Institute of Technology

111 Lock Street

Newark, NJ 07103

muneer@njit.edu

973-596-6599
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Below is a project summary of the pilot research grant recipients:

CBIR16PIL035

Davide Comoletti, Ph.D.

Rutgers University Biomedical & Health
Sciences

$180,000

Project Title: Neuronal Cell Surface
Molecules that Stimulate Myelination

Preliminary data show that CASPR2 stimu-
lates oligodendrocyte-neuron interactions. We
will study the molecular details of how oligo-
dendrocytes myelinate neurons in develop-
ment and after brain injury. Traumatic brain
injury is different from other types of bodily
injury because it can affect all aspects of our
lives including our physical and mental abili-
ties, and personality. Brain injuries heal more
slowly than other injuries and often incom-
pletely. Mechanisms of recovery remain un-
certain and the consequences of similar inju-
ries may be very different. The brain of healthy
humans undergoes constant turn-over of the
white matter (rich in myelin) such that myelin
can be added to new neuronal projections and
restored after mild traumatic lesions. In TBI,
damaged axons need to be remyelinated to
protect neurons and facilitate recovery of neu-
ronal function.

Oligodendrocytes are the cells in the brain that
recognize the axons of the neurons and wrap
around them producing the myelin sheets. At
the molecular level, only a handful of mole-
cules have been found to stimulate oligoden-
drocytes to myelinate neurons in the central

nervous system. The question of which mole-
cules allow the oligodendrocytes to recognize,
adhere and envelop the appropriate neurons is
central to understanding how myelination oc-
curs and how to enhance it (or protect) it af-
ter traumatic episodes. Our data suggest that
a protein called CASPR2 is important in these
initial steps of oligodendrocyte-neuron recog-
nition and it is sufficient to trigger myelination
through their association with a specific partner
on the oligodendrocyte surface.

In this project we plan to use various assays
to understand the mechanistic details of how
CASPR2 triggers myelination. Knowing more
about CASPR2-mediated myelination has the
potential to translate rapidly into better tools to
improve remyelination after TBI as CASPR2 may
become a target for therapeutic interventions to
help a subset of patients to cope with the disease.
In the future, a clear understanding of the mo-
lecular mechanisms of oligodendrocyte-neuron
recognition will be important to find strategies
to maximize and stimulate remyelination.

Contact Information:

Davide Comoletti, Ph.D.

Rutgers University Biomedical & Health
Sciences

Robert Wood Johnson Medical School
Child Health Institute of NJ

89 French Street

New Brunswick, NJ 08901
comoleda@rwjms.rutgers.edu

732-235-9466
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Below is a project summary of the pilot research grant recipients:

CBIR16PIL021
Kathy Chiou, Ph.D.
Kessler Foundation
$176,776

Project Title: Mindful Mending: Evaluating
the Effects of Mindfulness Meditation on
Metacognition in Moderate to Severe
Traumatic Brain Injury

This study evaluates the efficacy of a mindful-
ness meditation program in improving meta-
cognitive functioning after moderate to severe
TBI and identifies the neural mechanisms un-
derlying this practice.

Metacognition refers to in-the-moment aware-
ness of performance while completing a cogni-
tive task and is a cognitive domain that hasbeen
shown to influence community re-integration
and quality of life after TBI. Problematical-
ly, adults with TBI experience metacognitive
deficits after injury, but treatment options to
improve metacognition are currently limited.
Recently, research has emerged showing that
healthy adults improve their metacognitive
functioning after engaging in mindful medita-
tion. While these study findings are promising,
it remains unknown whether the efficacy of
mindfulness meditation in treating metacog-
nition also generalizes to adults with moderate
to severe TBI.

This study is a randomized clinical trial de-
signed to determine whether the practice of

mindfulness meditation improves metacogni-
tive functioning after moderate to severe TBI.
Additionally, functional magnetic resonance
imaging (fMRI) will be used to document the
effect of mindfulness practices on neural ac-
tivation after injury. Documented patterns of
activation will serve as biomarkers that will
be critical to advancing our understanding of
neuroplastic responses to treatment after TBI.

The evaluation of meditation mindfulness as
an effective approach to improving metacog-
nition after TBI provides the first step towards
the development of rehabilitative interventions
for a cognitive domain that is being increas-
ingly recognized for its important influence
on functional capacities after injury. Improv-
ing metacognitive functioning in individuals
with TBI will ultimately increase their ability
to function independently and improve their
overall quality of life.

Contact Information:

Kathy Chiou, Ph.D.

Kessler Foundation

300 Executive Drive, Suite 70
West Orange, NJ 07052
kchiou@kesslerfoundation.org
973-324-8386
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