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HISTORY OF THE CDMRP
The Office of the Congressionally Directed Medical Research 
Programs (CDMRP) was created in 1992 from a powerful 
grassroots effort led by the breast cancer advocacy community 
that resulted in a Congressional appropriation of funds for breast 
cancer research. This initiated a unique partnership among the 
public, Congress, and the military. The success in managing the 
initial Congressional appropriations in breast cancer research, 
combined with additional advocacy movements and the need 
for focused biomedical research, catapulted the CDMRP into a 
global funding organization for cancer research, military medical 
research, and other disease-specific research. The CDMRP 
has grown to encompass multiple targeted programs and has 
received over $12 billion in appropriations from its inception 
through fiscal year 2017 (FY17). Funds for the CDMRP are 
added to the Department of Defense (DoD) budget in which 
support for individual programs, such as the Neurofibromatosis 
Research Program (NFRP), is allocated via specific guidance 
from Congress.

APPLICATION REVIEW PROCESS
The CDMRP uses a two-tier review process for application evaluation, 
with both steps involving dynamic interaction between scientists 
and clinicians (subject matter experts [SMEs]) and consumers. 
The first tier of evaluation is a scientific peer review of applications 
measured against established criteria for determining scientific 
merit. The second tier is a programmatic review, conducted by the 
Integration Panel, which compares applications and makes funding 
recommendations based on scientific merit, portfolio composition, 
and relevance to program goals.

CONSUMER ADVOCACY PARTICIPATION
A unique aspect of the CDMRP is the active participation of consumer advocates or patient 
representatives throughout the program’s annual cycle. Individuals with neurofibromatosis (NF) 
(encompassing NF type 1 [NF1], NF2, and schwannomatosis) and their family members have 
an equal voice in the research administration process of setting the NFRP’s vision, reviewing 
applications, and making final funding recommendations. From the unique perspective gained 
through personal experience, consumers bring a sense of urgency and focus to each part of the 
program cycle. Consumers evaluate the impact of the research to individuals with NF, as well as the 
needs of their family members and caregivers and the clinicians who treat them.
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Neurofibromatosis 
Research Program
NF is a group of three genetically distinct disorders that cause tumors 
to grow in the nervous system and also produce other abnormalities in 
the skin and bones. The tumors begin in the supporting cells that make 
up the nerve and the myelin sheath, and the type of tumor that develops 
depends on the type of supporting cells involved. There are three types of 
NF: NF1, NF2, and schwannomatosis. An estimated 100,000 Americans 
have an NF disorder, which occurs in both sexes and in all races and 
ethnic groups. 

HISTORY OF THE DoD NFRP 
The NFRP was first funded in FY96, when the efforts of NF advocates led to 
a Congressional appropriation of $8 million (M). Since that time, $317.85M 
has been appropriated to the program, including $15M in FY17.
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“Having a child with NF 
has changed my and 
my family’s entire lives; 
we live with a lot of 
uncertainty. However, 
we decided to be part 
of the solution by creat-
ing the Littlest Tumor 
Foundation, which 
advocates for research 
in NF, but also by serv-
ing on the Peer Review 
Panel for the NFRP. 
Being a part of such a 
well-run program that is 
a crucial part of moving 
us toward a treatment 
for NF has made me 
even more passionate 
about the NFRP and is 
a highlight in my life.”

Tracy Wirtanen, 
Consumer Advocate 

Peer Reviewer

NF1, also known as von Recklinghausen NF or peripheral NF, is the 
most common subtype of NF. It affects 1 in every 3,000–4,000 
people and results from a mutation in the neurofibromin gene. 
Although many affected individuals inherit the disorder, between 30 
and 50% of new cases result from a spontaneous genetic mutation of 
unknown cause. 

NF1

The NFRP has funded:

NF1
239

(68%)

NF2
89

(25%)

NF1 & NF2
11 (3%)

Schwannomatosis, 12 (3%)
NF2 & Schwannomatosis, 2 (1%)

Together, this accounts for 71% of the total 
number of projects funded by the NFRP. 

238
NF1 projects

353
total awards

11
NF1/NF2
projects
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Clinical Manifestations

Musculoskeletal Disorders 
• Focal scoliosis and/or kyphosis of 

the spine – 10-25%
• Sphenoid bone dysplasia – 5-10%
• Congenital hydrocephalus – 1-5%

Nervous System Disorders
• Neurofibromas – 50%
• Seizures – 10%
• Headaches – 20%

Visual Impairments
• Lisch nodules on the iris – 90%
• Retinal hamartomas (“small 

percent”)
• Optic gliomas – 15%

Vascular Disease
• Dysplasia of blood vessels – 1%
• Hypertension (“frequent”)

Skin Conditions
• Café-au-lait spots – 95%
• Dermal neurofibroma – 95%

Learning Deficits/Cognitive 
Disorders 

• Attention deficit – 60%
• Learning disabilities - 50-75%
• Motor deficits
• Spatial deficits 
• Autism spectrum disorders – 30%

Malignancies 
• Malignant peripheral nerve 

sheath tumors – 3%
• Pheochromocytoma – 1%
• Chronic myeloid leukemia 

(“rare”) brain tumors – 3-5%

Some of the most prevalent complications of NF1.
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Combined mTORC1 and MEK Inhibition Leads to 
Regression of NF1-Mutant Cancers 
Karen Cichowski, Ph.D., Brigham and Women’s Hospital, 
Boston, Massachusetts 
NF1 is an autosomal dominant genetic disorder that is primarily 
characterized by tumorigenic manifestation in the nervous system. 
Although most of the tumors associated with NF1, known as 
neurofibromas, are benign (non-cancerous), some develop into 
malignant tumors known as malignant peripheral nerve sheath 
tumors (MPNSTs). MPNSTs are the most clinically aggressive 
tumors associated with NF1 and the leading cause of mortality for 

patients suffering from the disease. Hence, the identification of potential therapeutic targets 
is imperative for effective treatment against these tumors. NF1 is caused by a mutation in 
the NF1 gene that normally codes for a tumor suppressor protein known as neurofibromin. 
Defects in neurofibromin result in unregulated cell proliferation and differentiation. Dr. Karen 
Cichowski, of Brigham and Women’s Hospital, was awarded a 2012 Investigator-Initiated 
Research Award by the NFRP for the development of effective targeted therapies for MPNSTs. 

Currently, there are a large number of available therapeutics that target specific components 
of the signaling pathways known to be associated with NF1 tumorigenesis. Dr. Cichowski and 
her research team proposed to utilize a mouse model of MPNSTs to dissect these signaling 
pathways in an effort to identify the most promising therapeutic targets. In addition, she 
aimed to explore the efficacy of combination-targeted therapies and potential real-time 
biomarkers of that efficacy. 

The efforts of Dr. Cichowski and her team led to several key discoveries. Dr. Cichowski 
previously demonstrated, with support from a 2002 NFRP New Investigor Award, that the 
PI3K-mammalian target of rapamycin complex 1 (mTORC1) signaling pathway is abnormal in 
NF1-deficient MPNSTs. In the current studies, Dr. Cichowski and her colleagues identified that 
the mTORC1 specifically plays a key role in NF1-deficient MPNST and therefore is a potential 
target for therapy. They also demonstrated that only sustained treatment of combined mTORC1 
and inhibition of the MEK protein promoted tumor regression. All of the mice treated with 
MEK inhibitor PD-0325901 and Rapamycin (a fungicide that inhibits mTORC1) responded to 
treatment. More than half of the tumors exhibited a 50% regression, with several shrinking 
75% or more. In addition, Dr. Cichowski and her team discovered the potential use of GLUT1 
to develop an imaging biomarker. GLUT1 is a membrane-bound glucose carrier that is involved 
in 18F-fluorodeoxyglucose (F18-FDG) uptake and was found to be overexpressed in many cancer 
types. During combined mTORC1-MEK inhibition, but not in response to single agents, GLUT1 
levels dramatically decreased. Since positive emission tomography (PET) scans can be used 
to quantify F18-FDG uptake, FDG-PET imaging represents a potential method of quantifying 
combined mTORC1-MEK inhibition, providing a means to determine effective doses of both 
drugs and minimize toxicity during treatment. The information obtained from these studies 
– the identification of optimal therapeutic targets and a noninvasive means for measuring 
mTORC1-MEK inhibition – can be translated into clinical trials for MPNST patients.

Research Highlights
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Deletion of Anaplastic Lymphoma Kinase Improves 
Cognitive Impairments in a Mouse Model of 
Neurofibromatosis Type 1
Jacob Raber, Ph.D., Oregon Health & Science University

NF1 is caused by mutations in the gene that encodes the protein, 
neurofibromin.  NF1 has many associated symptoms, the most 
commonly observed being cognitive impairment.  There has also 
been some evidence of sleep disturbance in NF1 patients, but this 
is not well studied.  Other research groups have linked anaplastic 
lymphoma kinase (Alk) to NF1 in fly models with regard to both 

sleep and cognitive function.  Studies led by Dr. Jacob Raber of Oregon Health & Science 
University and his colleagues, with funding from an NFRP FY12 Exploration - Hypothesis 
Development Award, are investigating the roles of Alk in these pathways in mice.  

Dr. Raber hypothesized that a mouse model of NF1 (NF1 mice) lacking the Alk gene would 
perform better in tests of cognitive functions, such as spatial learning and memory, and have 
improved circadian activity levels compared to NF1 mice with the Alk gene.  NF1 mice lacking 
either one or both copies of their Alk gene performed better in tests of spatial learning and 
memory than NF1 mice with both copies of the Alk gene.  Furthermore, data from preliminary 
studies suggest that lack of Alk in NF1 mice improves circadian activity levels, as NF1 mice 
with both copies of the Alk gene are less active than NF1 mice without one or both copies of the 
Alk gene.  These results point to Alk as a potential therapeutic target in NF1.  

Dr. Raber and his colleagues were recently awarded an FY16 Investigator-Initiated Research 
Award to continue this research.  They will be evaluating potential benefits and adverse 
effects of a pharmacological Alk inhibitor in NF1 mice.  These studies could lay the foundation 
for pursuing Alk inhibition as a treatment for behavioral and cognitive impairments in NF1 
patients.

SU
PP

O
R

T
FA

C
IL

IT
AT

E
C

O
LL

A
B

O
R

AT
E

R
EC

R
U

IT



SU
PP

O
R

T
FA

C
IL

IT
AT

E
C

O
LL

A
B

O
R

AT
E

8

Neurocognitive Assessment of Young Children with NF1
Kathryn North, M.D., Children’s Hospital at Westmead, 
Sydney, Australia

NF1 is a genetic disorder affecting 1 in 3,000 individuals that 
is characterized by certain physical manifestations, including 
changes in skin pigmentation (café-au-lait spots) and growth of 
neurofibromas, which are benign tumors usually located on or 
just under the skin. Cognitive deficits are one of the most common 
childhood complications of NF1, which present as a significant 
challenge to clinicians. These deficits manifest in a variety of ways 

and include academic failure due to intellectual impairment or specific learning disabilities, 
attention deficit hyperactivity disorder, and psychosocial maladjustment. These deficits 
can have a lifelong impact on the individual and contribute to inability to complete higher 
education, limitation of career choice, low self-concept, and social difficulties. Very little is 
known about the cognitive development of younger children with NF1. Early identification 
of children with NF1 at risk of academic failure is important so that interventions can be 
implemented early. The longer children with reading disabilities are not identified, the more 
difficult the task of remediation. 

In 2003, Professor Kathryn North of the Children’s Hospital at Westmead, Sydney, Australia, 
received an NFRP Fiscal Year Investigator-Initiated Research Award to identify and 
characterize early predictors of cognitive dysfunction in NF1 and, subsequently, to develop a 
screening tool for health professionals to assist in the early identification of cognitive deficits. 
In addition to Dr. North, the study team consisted of Drs. Shelly Hyman, Arthur Shores, 
Jennifer Janusz, Tena Rosser, Penny Glass, Roger Packer, and Belinda Barton. If successful, 
the results of this study would provide the basis for future development of guidelines for 
assessment of NF1-specific cognitive deficits and a rational approach to the development of 
remediation programs for children with NF1. 
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To accomplish the goals of the study, Dr. North and her team followed children with NF1 from 
infancy to seven years of age and evaluated their neurodevelopment and cognitive functioning 
over this period. Children of the same age, without NF1, were also recruited to the study to 
serve as a control group. By taking a longitudinal, developmental perspective, the investigators 
are hoping to identify early predictors of future cognitive deficits, thus allowing the early 
detection of at-risk factors, appropriate and timely assessment, and early intervention. 

Although the NFRP FY03 funding for this award ended in May 2008, the investigators have 
continued to collect data so that all children will be followed until they are seven years of age. 
They have recently published some of their NFRP-funded results, including a longitudinal study 
of the cognitive development and behavior of young children with NF1, in the April 2015 edition 
of the Journal of Pediatrics. In this study, children with NF1 were assessed at 21, 30, and 40 
months of age, and their performance was compared to an age- and gender-matched group of 
-children without NF. Analyses were conducted to determine whether functioning at earlier time 
points was predictive of later functioning. Dr. North and her colleagues showed that mental 
development scores at 30 months of age had a greater influence in predicting later intelligence 
at 40 months of age than the mental development score at 21 months of age. The team also 
demonstrated that a productive vocabulary at 30 months was a significant early predictor of 
subsequent language performance in children with NF1. It was found that, over time, children 
with NF1 consistently displayed significantly lower cognitive functioning than healthy controls.
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NF2, also known as bilateral acoustic NF, is a rare disorder affecting about 1 in 25,000 people 
that is caused by mutations in the Merlin gene. Approximately 50% of affected people inherit the 
disorder, while in others, it is caused by a spontaneous genetic mutation of unknown cause.

Schwannomatosis is a much rarer disorder affecting about 1 in 40,000 people. Inherited forms 
of the disorder account for only 15% of all cases. Researchers have identified a mutation of the 
SMARCB1/INI1 gene that is associated with the familial form of the disease, but don’t fully 
understand what causes the intense pain that characterizes the disorder. 

NF2 & Schwannomatosis

NF1
238

(68%)

NF2
89

(25%)

NF1 & NF2
11 (3%)

Schwannomatosis, 12 (3%)
NF2 & Schwannomatosis, 2 (1%)

The NFRP has funded:

Together, this accounts for 32%  
of the total number of projects funded by the NFRP. 

89
NF2 projects

353
total projects

11
NF1/NF2 
projects

12
Schwannomatosis 

projects 

2
NF2/ 

Schwannomatosis 
projects 
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Clinical Manifestations

Non-malignant Tumors
Vestibular schwannomas – 98%
Spinal cord tumors – 66%

NF2 Schwannomatosis

Malignant Brain Tumors

Headaches

Visual Defects
Blindness – 1%
Decreased acuity – 33%
Cataracts – 81%

Hearing Loss
9-35%

Non-malignant Tumors 
Schwannomas (non-vestibular) – 8-89% 

(depending on location)

Chronic Pain
68%

Headaches
20%

Neurological Symptoms
Numbness – 10%

Tingling
Weakness in fingers/toes

“As the Executive Director of the national NF Network, I have seen the 
Neurofibromatosis Research Program become a beacon of hope for 
NF families desperate for treatments for NF. It’s been an honor to act 
as a consumer reviewer on the Programmatic Panel, giving voice to the 
concerns and priorities of the NF community and knowing that voice 
is heard.”

Kim Bischoff, Programmatic Panel Consumer Reviewer

Some of the most prevalent complications of 
NF2 & Schwannomatosis.
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Functional Characterization of a Novel NF2/Merlin 
Protein Complex in Growth Control
Duojia Pan, Ph.D., Johns Hopkins University 

NF is a genetic disease that disturbs cell growth in the nervous 
system, leading to tumor growth on nerve tissues, including the 
brain, spinal cord, and nerves, that can be benign or malignant. 
Depending on the location of these tumors, symptoms can range 
from hearing loss and learning impairment to severe disability, loss 
of vision, and severe pain. These clinical manifestations of NF vary 
among the three distinct types of NF, which include NF1, NF2, and 

schwannamatosis, and new therapeutics for each type of NF are greatly needed. 
Although much is known about the genetic pathways regulated by the neurofibromin 1 gene, 
which is the genetic cause of NF1, much less is known about NF2. NF2 is caused by mutations 
in the Merlin gene, although the function and genetic signaling resulting from these mutations 
are largely unknown, hindering the development of 
effective therapeutics for NF2.

With support from a CDMRP FY09 NFRP 
Investigator-Initiated Research Award, Dr. Duojia 
Pan and his research team at Johns Hopkins 
University sought to use Drosophila to identify 
downstream genetic pathways controlled by Merlin. 
Drosophila, commonly known as the fruit fly, has 
many evolutionarily conserved genes, including 
Merlin, that are strikingly similar to those in 
humans. Through this work, Pan and his team 
revealed multiple layers of evidence linking Merlin to 
the Hippo genetic signaling pathway, an important 
signaling pathway in cancer development. The 
Hippo pathway involves a signaling cascade of genes 
including Hippo, Warts, and YAP. First, they discovered that YAP, which is elevated in many 
human cancers, genetically interacts with Merlin, and the two genes function antagonistically 
to regulate mammalian tissue growth. Second, they showed that a protein complex, which 
consists of Kibra, Merlin, and Expanded, regulates Hippo signaling by targeting the Warts 
protein, and these proteins cooperate with each other to suppress tumor formation.

Dr. Pan currently has an FY13 NFRP Investigator-Initiated Research Award to continue 
these studies. Research supported by this award will use the molecular data identified in his 
Drosophila studies to develop targeted therapies against NF2. Dr. Pan plans on testing an 
inhibitor of YAP that was identified in his laboratory, as well as identifying additional targets 
and potential inhibitors against those targets. These are the first studies to test drugs that 
specifically target the Merlin gene pathway, and they may lead to much-needed therapeutics 
for the treatment of NF2.

Research Highlights
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Merlin is a Matchmaker, not a Magician. 
The protein “arranges” other protein interactions 
to control growth and prevent cancer. Without 
Merlin around, Warts (green) is located mostly 
in the watery interior of the cell (left). When 
Merlin is there, Warts is localized to the outer 
envelope of the cell where Merlin resides (right).  
Credit: Duojia Pan, courtesy of Cell Press



Finding New Targets for Treatment of NF2-Deficient 
Meningiomas
Vijaya Ramesh, Ph.D., Massachusetts General Hospital

NF2 causes growth of different types of tumors in the nervous 

system, including meningiomas. The current treatments for NF2-

related meningiomas are surgical resection (unless the tumor 

is inoperable) and radiation. There is a need for effective and 

noninvasive therapy options in the NF2 community. Further, the 

majority of non-NF2-associated meningiomas are shown to involve 

loss of the NF2 tumor suppressor gene (which encodes the protein 

merlin), indicating a common pathway that could be targeted for treatment. Previous data from 

Dr. Ramesh’s laboratory had indicated that merlin functioned to shut off signaling through a 

group of other proteins, the mTORC1 in meningiomas. Without merlin, mTORC1 was always 

turned on, and its signaling could drive tumor growth; however, treatment with rapamycin, 

a drug that targets mTORC1, was able to inhibit meningioma growth. These findings laid the 

groundwork for the rationale behind clinical trials with the mTORC1 inhibitor, everolimus 

(RAD001).

With an FY10 award from the NFRP, Dr. Ramesh and her colleagues performed a high-

throughput kinome screen in an effort to understand the mechanism behind the activation 

of mTORC1 due to loss of merlin. They used meningioma cells deficient in the NF2 gene and 

silenced various kinases using RNAi technology to determine which were playing a role in 

mTORC1 signaling. Interestingly, they found that serum/glucocorticoid-regulated kinase 1 

(SGK1), a target of mTORC2 (a protein complex related to mTORC1), and p21 protein-activated 

kinase 1 (PAK1) were mediating the activation of mTORC1 in these cells. The Ramesh 

laboratory, through research funded by the NFRP award, had previously reported that 

suppression of NF2 expression in human arachnoidal cells (the cell of origin for meningiomas) 

led to increased activation of SGK1. In the kinome study, they demonstrated that signaling 

through mTORC2/SGK1 and PAK1 independently led to activation of mTORC1.

To further examine the role of these kinases in meningioma growth, they performed 

experiments with inhibitors of these kinases on meningioma cells. The PAK inhibitor, 

FRAX597, required very high concentrations to prevent cell growth. Rapamycin, the mTORC1 

inhibitor, was not very effective at preventing cell growth, whereas treatment with AZD2014, a 

compound that inhibits both mTORC1 and mTORC2, was quite effective. These results provide 

evidence that dual mTORC1/mTORC2 inhibitors, such as AZD2014, may be useful therapeutic 

options for treating meningiomas and have helped to inform future clinical trials. 
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NF Clinical Trials Consortium

History
The Neurofibromatosis Clinical Trials Consortium (NFCTC) (http://www.uab.edu/
nfconsortium) was established by the DoD NFRP to develop and perform clinical trials for 
the treatment of NF complications in children and adults. The consortium is composed 
of 13 clinical sites, 5 collaborating sites, and an Operations Center at the University 
of Alabama at Birmingham under the direction of Dr. Bruce Korf. The purpose of the 
Operations Center is to provide administrative, data management, and statistical support 
to the NFCTC. Each of the clinical and collaborating sites has expertise in the treatment 
and management of NF and an established patient population available for clinical trials.

2004 2005 2006 2011 2016

Funding $3M $9M $9M $9M

• Meeting of 
Programmatic Panel, 
NIH directors, and 
SMEs to address 
clinical trial issues 
in NF

• Consensus 
recommendation 
that consortium was 
needed to move NF 
trials forward

• Initial Request for 
Proposals released 
for applicants

• Selection of 
operations center

• Selection of 19 
clinical sites

• Proposal and protocol 
development

• 4 NF1 trials proposed
• Opened 3 trials
• One ancillary study
• 1st study opened 

2007

• Expanded to 20 sites
• Collaboration with 

industry and other 
consortia

• Close ties to CTF/
Neurofibromatosis 
Therapeutic 
Acceleration Program 
preclinical consortium

• Expanded operations/
statistical center

• Initiated 7 studies
• Leveraged funding 

(FDA, CTF, Pharma)

• 4 trials Required
• 9 sites
• Continued 

collaboration with 
industry and other 
consortia

• Strong involvement 
with CTF/NTAP 
preclinical consortium

• Continued leveraging 
of funding

Planning 
Meeting

Development 
Grant

Consortium 
Initiative

First 
Re-compete

Second
Re-compete
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“The NF Clinical Trials Consortium remains a beacon of hope for people with all 
forms of neurofibromatosis.  We have assembled a group of world class clinicians and 
scientists who have been collaborating on developing and testing therapies for NF for 
over a decade.  As we enter our third cycle of funding from the DoD, we are looking at 
clinical trials for NF1, NF2, and schwannomatosis, informed by years of experience in 
conducting such trials and in working together.  As more is learned about the underly-
ing mechanisms of the complications of NF, we are seeing new potential therapeutic 
approaches, and the Consortium stands ready to put the most promising of these to 
test in the clinic.”

Bruce Korf, M.D., Ph.D. Clinical Trials Consortium Principal Investigator

For more details:

http://cdmrp.army.mil/nfrp/consortium/nfrpctc

http://www.uab.edu/nfconsortium/
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Structure

ClinicalTrials.gov 
Identifier Clinical Trials

NCT00634270 STOPN: Sirolimus for the Treatment of NF1-Related Plexiform Neurofibromas

NCT01767792 Bevacizumab for NF2-Related Progressive Vestibular Schwannomas

NCT02096471 PD-0325901 for NF1-Related Plexiform Neurofibromas

NCT02718131 INFUSE Bone Graft for Treatment of NF1-Related Tibial Pseudarthrosis 

NCT01158651 RAD001: RAD001 for Children with NF1 and Chemotherapy-Refractory Radiographic 
Progressive Low-Grade Gliomas

NCT00853580 STARS: Lovastatin for the Treatment of Learning Disabilities in Children with NF1

NCT02101736 Cabozantinib (XL184) for NF1-Related Plexiform Neurofibromas

NCT01661283
RAD001 in Combination with Bevacizumab for Patients with Sporadic and NF1-Related 
Refractory MPNST (Collaboration with the Sarcoma Alliance for Research through 
Collaboration (SARC))

NCT02008877 Phase I/II Trial of Ganetespib in Combination with Sirolimus for Patients with Refractory 
MPNST (Collaboration with SARC)

NCT02285439 Phase I/II Study of MEK162 for Children with Low-Grade Gliomas and Other Ras/Raf/MAP 
Pathway Activated Tumors (Collaboration with non-consortium sites for the NF1-specific cohort)
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		NF	Clinical	Trials	Consor.um:	Structure	&	Sites	

•  Biology	
•  Pharmacology	
•  Radiology	

Discipline	
Commi:ees	

Steering	Commi6ee	

External	Advisory	
Board	(EAB)	to	the	

NFRP	

External	Review	
Commi:ee	(ERC)	to	

the	NFCTC	
•  Plexiform	and	Other	Neurofibromas	
•  Skeletal	Disorders	
•  Visual	Pathway	and	Intracranial	Gliomas	
•  Malignant	Peripheral	Nerve	Sheath	Tumors	
•  NeurocogniNve	
•  Neurofibromatosis	2	
•  Schwannomatosis	

Adult		

Pediatrics	

OPERATIONS	
CENTER	
	University	of	
Alabama	

Data	
Core	

Clinical	
Core	

Disease	
Commi:ees	

US	Army	Neurofibromatosis	Research	Program	

13	
Clinical	
Sites	

6	
Affiliate	
Sites	
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Dr. Tena Rosser
Children’s Hospital  

Los Angeles

Dr. Alcino Silva
University of California 

Los Angeles

Dr. David Viskochil
University of Utah

Ann & Robert H. Lurie  
Children’s Hospital of Chicago

Dr. Robert Listernick Dr. Stewart Goldman

Dr. David Gutmann
Washington University

Dr. Steve Richards
Texas Scottish Rite Hospital

Children’s Hospital at Westmead,  
University of Sydney

Dr. Belinda Barton    Dr. David Little

Murdoch Children’s Research Institute
Dr. Jonathan Payne  Dr. Kathryn North
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Dr. James Tonsgard
University of Chicago

Indiana University
Dr. Wade Clapp Dr. Chie-Schin Shih

Dr. Bruce Korf
University of Alabama  

at Birmingham

Dr. David Wolf
Children’s Healthcare 

of Atlanta

Dr. Jaishri Blakely
Johns Hopkins 

Hospital

Dr. Brigitte Widemann
National Cancer Institute

Children’s National Medical Center
Dr. Roger Packer Dr. Maria Acosta

University of Pennsylvania
Dr. Katherine Nathanson      Dr. Michael Fisher

Boston/Harvard Center for NF and Allied Disorders
Dr. Nicole Ullrich Dr. Scott Plotkin Dr. Mark Kieran

New York University Medical Center
Dr. Jeffrey Allen Dr. Matthias Kaijannis

Dr. Carlos Prada Dr. Elizabeth Shorry Dr. Brian Weiss
Cincinnati Children’s Hospital 



Interesting Facts
• The NFRP has supported 62 new investigators since 1999, with $36M in awards.

• We thus far have a 71% retention rate in the field of NF research.

• The new investigators have gone on to publish 88 manuscripts.

• They have received 65 awards, as well as $15M in further awards. 

• Two investigators previously funded by New Investigator Awards (NIAs) were named 
Howard Hughes Medical Institute Faculty Scholars in 2016: Fernando Camargo, Ph.D., 
and Marius Wernig, M.D., Ph.D.

Accomplishments
Research Resources
The NFRP now offers a service on our website featuring a list of available NF research 
resources. Our goal is to facilitate and speed NF research by publicizing new resources 
and aiding collaborations. The list displays available resources, as well as repository or 
Principal Investigator (PI) contact information. Please contact the repository or PI directly for 
information and requests.SU
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Resources Available

Antibodies 4 Databases and 
Data Sets 4 Mouse Models 17

Cell and Molecular 
Bio Tools 16 Drosophila Models 39 Yeast Strains 2

Cell Lines 5 Methods 6

Exploration – Hypothesis 
Development Award

25 PIs funded 
for $2,909,662

• 36 publications
• 27 follow-on awards of 

$13,259,658

Initial NFRP investment = $2,909,662 
(25 awards)

Total amount of follow-on
funding = $13,259,658

Total return 
on investment = 4.5X



67%
Retention
Rate

149
Publications

65
Awards 
Received 22

Research 
Resources$15M

Funding 
Obtained
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New Investigator Award
“The DoD NIA award gave me a jump start into the field 
on neurofibromatosis research. Not only did it increase 
my interest in the field, but it allowed me to create a 
track record of neurofibromatosis research, broaden my 
understanding of the issues, and create contacts in the 
field that have resulted in downstream independent and 
collaborative research projects.”

Michael Fisher, M.D.

“It is an extremely important group of diseases with 
no effective current therapies. Despite some excellent 
researchers attempting to tackle neurofibromatosis, it 
appears to be underrepresented in research programs in 
the biomedical research communities, both in academia 
and in industry.”

James A. Walker, Ph.D.

“I will continue NF2 research, and I am looking to also 
move into NF1 research for both professional and personal 
reasons. I helped discover the Hippo Pathway, which we now 
know to be downstream of Merlin (NF2). My lab also works 
on Ras signaling (relevant to NF1). It is a natural continuation 
to remain in NF2 research and to move into NF1 research. 
On a personal level, my uncle and cousins have NF1, so it is 
important to me to push research in the field forward.”

Cathie M. Pfleger, Ph.D.

54 New Investigator Awards 
made between FY99-13

$30M invested resulted in:

FY99–FY16
65

Awards Made

$37M
Funds Invested
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Dr. Joseph L. Kissil, The Scripps Research Institute 

In 1999, the newly minted Dr. Joseph L. Kissil traveled to the 
Massachusetts Institute of Technology to join the laboratory of 
Dr. Tyler Jacks, who had already been working in the NF field for 
several years. In fact, Dr. Jacks received one of the very first NFRP 
Investigator-Initiated Research Awards to study NF1 and NF2 gene 
function in murine models, and his laboratory has produced many 
researchers who are now active in NF research. While in the Jacks 
Lab, Dr. Kissil decided to focus his efforts on researching NF2 and 
the protein encoded by the NF2 gene, Merlin. His research efforts 
lead to published journal articles describing the role of the p21-

activated kinase, PAK2, in Merlin phosphorylation and localization and the inhibitory role of 
Merlin on a related kinase, PAK1. He also was awarded a Young Investigator Award from the NF 
Foundation during his postdoctoral tenure.

In 2004, Dr. Kissil left to start his own laboratory at the Wistar Institute at the University of 
Pennsylvania, where he continued to focus on Merlin and PAK function, believing members 
of the PAK family to be potential targets for NF2-related therapies. Dr. Kissil was awarded 
an NFRP NIA in 2005 to pursue this line of research, postulating that merlin functions 
as a tumor suppressor through inhibition of the PAKs. The NIA mechanism is intended to 
bring new ideas and talent to NF research by helping investigators either at the early stages 
of their careers or introducing established researchers to the field of NF research. With the 
support of this award, he was able to publish data indicating that PAK1 and PAK2 expression 
are important to tumor development, and that PAK inhibition could indeed be a beneficial 
therapeutic approach for NF2 patients. Dr. Kissil obtained additional funding from the CTF, 
the National Cancer Institute, and the National Institute of Neurological Disorders and has 
since moved to the Scripps Research Institute. Dr. Kissil has continued studying Merlin 
function and potential therapies to treat NF2. Dr. Kissil credits the NFRP NIA, his first large 
Federal grant, with positioning him to become the leader in NF research that he is today. In 
2014, his career circled back around, when he joined the Programmatic Panel for the NFRP. He 
now reviews proposals for NIAs, fostering the next generation of NF researchers.

Fostering Talent in  
NF Research
The NFRP utilizes the New Investigator Award to introduce the next generation of investigators 
and their ideas to the NF research community. Since the first NFRP NIA in 1999, there have 
been 323 NIA applications received and of those, 65 have been recommended for funding. 
The goal of this award mechanism is to support the continued development of promising new 
independent investigators or established investigators transitioning from other career fields 
that can bring new techniques or expertise into the field of NF research.
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Dr. Hector Peinado Selgas of Centro Nacional de Investigaciones 
Oncologicas has been interested in the field of NF research since 2012. In 
this project, Dr. Peinado Selgas proposes to examine the novel concept that 
circulating exosomes from NF1 patients could play a role in NF1-driven tumor 
progression and can be used as a biomarker to predict disease outcomes. He will 
also investigate whether blocking specific exosome cargo could potentially be 
a novel therapy to inhibit tumor progression. This project will provide the first 

insights into the role of tumor-secreted exosomes in plexiform neurofibroma progression and 
malignant peripheral nerve-sheath tumor transformation and could lead to a new therapy to 
target tumors in NF1 patients.

Dr. Harini Sundararaghavan of Wayne State University is a biomedical 
engineer who has previously focused on nervous system repair following 
injury. After collaborating with veteran NF1 researcher Dr. Raymond Mattingly, 
Dr. Sundararaghavan became interested in leveraging her work in materials 
development to optimize organotypic models of cancer to develop a system that 
includes several cell types to test clinically relevant pharmacological therapies 
for NF1. Her project proposes to provide the first in vitro organotypic models of 

NF1 plexiform neurofibromas. These co-culture systems will more accurately model the disease 
to allow preclinical drug screening at a much higher throughput than is available in animal 
models. 

Dr. Lei Xu of Massachusetts General Hospital has only recently started 
working in the NF2 field, and she has already made advances in the 
understanding of vestibular schwannomas (VS). Those advances include 
developing better animal models to study VS. Using these models, Dr. Xu was 
able to show that vasculature in schwannomas is abnormal, and that anti-
VEGF treatment in these models leads to a short-term normalization of tumor 
vasculature. She also has data indicating that immune checkpoint molecules are 

present in schwannomas. With her NIA, she proposes to test whether combined use of anti-
VEGF treatment and immune checkpoint inhibitors will provide a more effective therapy for VS 
in NF2 patients. 

Dr. Marc Wolman of the University of Wisconsin at Madison started working 
in the NF1 field in 2011 via a “side project,” but has since found that NF research 
perfectly fulfills his research interests. With this award, using a zebrafish NF1 
mutant that exhibits phenotypes of NF1, he proposes to build upon the recent 
studies indicating that cAMP signaling plays a role in NF1 cognitive impairment, 
specifically with regard to attention-based learning. Dr. Wolman also plans 
to screen libraries of compounds with known molecular targets to identify 

molecular substrates that can be targeted to reduce the attention-based learning disability 
in NF1, with the hope that, since the compound libraries contain many FDA-approved drugs, 
potential treatments could be moved quickly to clinical trials. 

Dr. John Albeck of the University of California at Davis has been primarily 
focused on NF1 and RASopathies and developing unique high-resolution tools 
to study the Ras signaling pathway for the past 2 years. Recent studies have 
shown that the kinetic parameters (i.e., intensity, duration, etc.) of ERK and 
Akt signaling are important to the downstream effects of these pathways. Dr. 
Albeck plans to use his NIA to study different classes of NF1 mutations and the 
resulting changes in kinetic parameters of downstream Ras signaling, as well 

as the effects of inhibitors on these kinetic parameters. He hopes to use the data generated 
from this project for therapeutic benefit by identifying the best inhibition strategies to attenuate 
downstream effects of different NF1 mutations, leading to a personalized medicine approach to 
treating NF1. 

In FY15, five NIAs were awarded. The NFRP is pleased to support these investigators 
and is looking forward to seeing their accomplishments for the NF community. 



Consumer Perspectives

Stuart Gilkison: Advocating to Solve the NF Puzzle
Stuart Gilkison was diagnosed with NF1 at a young age. Throughout his 
school years, he had some struggles with learning disabilities, and he 
had numerous routine checkups and testing with his neurologists on a 
yearly basis, but he considered his case to be mild. During his teenage 
years, the neurofibromas began appearing more frequently on his arms 
and mid-section, which he still considered to be a mild manifestation of 
his NF1. However, in his mid-30s, his vision began to be affected from 
a right frontal meningioma that had to be surgically removed shortly 
after diagnosis. He has since had a second surgery to remove his post-
surgical hardware due to infection. He also has seen his neurofibromas 

increase in number, including many in his small intestine, causing chronic intestinal pain. Despite 
his chronic pain, Stuart is actively involved with two NF advocacy organizations: the Littlest Tumor 
Foundation out of Appleton, Wisconsin, and the Meningioma Mommas out of Littleton, Colorado. He 
also has a family foundation that has helped support the Littlest Tumor Foundation. 

He feels very “fortunate to have found local and smaller organizations that would help kids in a way” 
that wasn’t available to him when he was growing up. 

Stuart learned about the NFRP through his advocacy work with the Littlest Tumor Foundation, and 
with their help, he joined the NFRP as a consumer reviewer. He feels his experience as a consumer 
reviewer has been wonderful, and that his “voice was just as important as any other person in the 
room.”  During application review, he was able to “draw from personal, as well as past professional, 
experiences to add input on the proposals at hand.”  While reviewing proposals, he found that they 
stirred up a lot of emotions, but those emotions were what allowed him “to be fully invested in the 
process of grading the applications.”  Prior to working with the NFRP, Stuart didn’t have much faith 
in the scientific community and their attempts at lessening the clinical impact of NF. But after his 
experience, he described it as “refreshing to be able to sit with professionals that have dedicated 
their lives to trying to solve the NF puzzle” that he deals with on a daily basis. Stuart is very excited 
by the direction NF research is heading, especially since the proposals are not only geared toward 
the medical aspects of NF, but also the overall quality of life of those affected by NF. 

In addition to his advocacy work, Stuart utilizes his Master’s Degree in Rehabilitative Counseling to 
run a healthcare consulting firm in Madison, Wisconsin, which includes providing expert witness 
testimony in court related to disability and employment. Outside of work, Stuart enjoys taking 
improvisation classes and spending time with this wife of 21 years, Jessica, and their daughter, Piper. 
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Linda Manth: An NF Advocate’s Journey Comes Full Circle
Linda Manth’s journey with NF began when her daughter Leah was 
diagnosed with NF2 at age 7. Leah had three very involved surgeries (one 
brain and two cervical spinal) in a short time frame, and Linda wanted 
to reach out and find all the resources and support available for her 
daughter. It has been difficult for Linda to watch Leah endure surgeries, 
chemotherapy, pain, and the emotional anguish that comes with having 
NF. Although wishing her daughter did not have NF, she can now describe 
a number of positive experiences she has encountered along her journey. 

Upon Leah’s initial diagnosis in 2007, Linda and her husband came 
across Neurofibromatosis Northeast, an advocacy organization providing 
resources for NF patients and their families. They found NF Northeast 

to be very supportive and to have all of the information they were looking for. Since finding NF 
Northeast, Linda was inspired to become an active advocate and supporter of the NF community 
in any way she could. She has served on the board at Advocure, a NF2-specific organization that 
provides up-to-date information about NF2, and enthusiastically participates in events, fundraisers, 
and symposia sponsored by NF Northeast, NF National, and the CTF.

Linda has since served as a consumer advocate for the NFRP and reflects that her service has 
been incredibly rewarding. At first it was a bit daunting, she mentioned, but with the help of the 
supportive staff at the NFRP, things became manageable and she felt she was “kept well informed” 
while participating in the scientific review. Once meetings began, she felt that the panel of expert 
scientists and physicians were very supportive of her participation throughout and truly listened to 
her input as an advocate. She believes that researchers are committed to reducing the impact of NF 
in affected individuals, but knows further research must continue to gain a full understanding of 
what is behind this devastating genetic disorder. Linda notes that, through her participation as an 
advocate for the NFRP and her travels to Congress with her family to seek continued NFRP support, 
her journey has come full circle. In response to her experience with NFRP, she observes that, “it was 
truly satisfying to be a part of the process,” and “once the meetings were completed, I felt as if I had 
been part of something special and was making a difference.” 

Linda still continues to learn and keep up with current events in between working as a Family Nurse 
Practitioner in an urgent care setting and being a mother of three teenagers. In her moments of free 
time, Linda enjoys spending time at home with her family and being outdoors. 

“We learned about the NFRP and what the program has accomplished as part of 
our advocacy work on Capitol Hill. When given the opportunity to review the scien-
tific proposals that are submitted to the NFRP and help determine how the annual 
research budget of the NFRP would be spent, I was thrilled at the opportunity to 
participate. The review process ensures that everyone’s opinion counts, and the sci-
entists are all very helpful and appreciative of the consumer reviewers. Considering 
most of the scientists, including those writing the grant proposals, have no direct 
connection to NF, it is truly phenomenal the dedication the scientists have toward 
finding a way to positively impact patients with NF. They all showed remarkable 
empathy whenever I shared how NF has impacted my child.”

Herb Sarnoff, Consumer Advocate Peer Reviewer
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For more information, visit
http://cdmrp.army.mil
or contact us at:
usarmy.detrick.medcom-cdmrp.mbx.cdmrp-public-affairs@mail.mil
(301) 619-7071

08-2017

Promoting research directed toward the understanding,  
diagnosis, and treatment of NF1, NF2, and schwannomatosis  
to enhance the quality of life for persons with those diseases.


