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SYNODOS: A CALL TO ACTION IN THE FIGHT AGAINST 

SCHWANNOMATOSIS 

BACKGROUND 

Schwannomatosis is the rarest and least studied form of neurofibromatosis, affecting 1 in 

approximately 40,000 individuals, with only 15% of the cases being familial. The disease is 

characterized by the development of multiple benign schwannomas that, unlike 

neurofibromatosis type 2, do not involve the vestibular nerve. Symptoms of schwannomatosis 

commonly appear in the second or third decade of life, and the most common symptom is 

extreme pain. In fact, intractable, debilitating pain, which is not clearly correlated with tumor 

load and is not always relieved by tumor resection, is the clinical hallmark of schwannomatosis. 

Neurologic dysfunction due to schwannomas is usually not observed. 

Genetic analyses of blood and tumor samples from patients indicate that schwannomatosis is 

genetically very heterogeneous. Somatic NF2 mutations are frequently detected in 

schwannomas although the NF2 gene has been ruled out as the cause of schwannomatosis. In 

2007, germline mutations in the SMARCB1/INI1 gene, a tumor suppressor gene located on 

chromosome 22 were reported in schwannomatosis. SMARCB1 is a subunit of the SWI/SNF 

complex, an ATP-dependent chromatin remodeling complex that controls the expression of 

genes regulating cell cycle, growth, differentiation, and inhibition of tumor cell proliferation. 

Mutations within the SMARCB1 gene are primarily splice site mutations and missense 

mutations in exon 1 and the 3’UTR and in-frame deletions affecting residues in the N-terminal 

portion of the protein. An additional schwannomatosis-predisposing gene, LZTR1 (leucine-

zipper-like transcription regulator 1), was identified in 2014 in patients lacking SMARCB1 

mutations. LZTR1 is also located on chromosome 22 in the vicinity of SMARCB1 and NF2, and 

encodes a protein of the BTB-kelch superfamily that localizes to the Golgi network where it is 

thought to stabilize the Golgi complex and potentially controls tumor cell proliferation. 

The exact mechanisms of schwannoma growth and schwannomatosis pain are not fully 

understood at this time. Growing evidence supports the role of Schwann cells in neuropathic 

pain. Following nerve injury, Schwann cells secrete neurotrophic factors such as nerve growth 

factor (NGF) and cytokines such as tumor necrosis factor-α (TNF-α), which have been shown to 

contribute to pain. It is likely that aberrant Schwann cell growth associated with schwannoma 

progression or the mutations in schwannomatosis Schwann cells might lead to the induction of 

pain responses in sensory neurons. Until druggable targets driving schwannoma growth and 

schwannomatosis pain are clearly identified, laboratory and clinical studies should focus on 

testing the efficacy of novel pain mediators and potential anti-proliferative therapies. 
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CLINICAL MANAGEMENT 

Management of patients with schwannomatosis is currently primarily symptom-oriented. 

Surgery is the treatment of choice for symptomatic schwannomas and, in many patients, can 

relieve local pain or symptoms arising from compression of neighboring tissues. However, 

recurrence of pain is common and may not be related to tumor recurrence. The major risk of 

surgery is iatrogenic nerve injury and hence, surgeons with experience in nerve-sparing surgery 

should be involved when considering a schwannoma resection. 

Experience with radiotherapy (RT) for management of schwannomatosis-related schwannomas 

is limited. As with any tumor suppressor syndrome, there is concern that RT treatment could 

increase the risk for malignant transformation of radiated tumors, as has been reported for NF1 

and NF2. There is no available data on the risk of secondary malignant transformation of 

tumors in schwannomatosis patients. At this time, most experts reserve the use of RT for 

patients who require treatment for life-threatening, enlarging schwannomas that cannot be 

treated with surgery or in the very rare cases of malignant schwannomas. There are individual 

reports about the clinical efficacy of bevacizumab in patients with progressive tumors and 

refractory pain; however, this has not yet been formally tested. In fact, to date, there have 

been no clinical trials focused specifically on treating schwannomas or meningiomas that arise 

in the setting of schwannomatosis. 

 

WHAT NEXT?  
The Children’s Tumor Foundation (CTF), based on the positive experience in NF1 and NF2, is 

expanding its Synodos business model to schwannomatosis to accelerate collaborative 

research in this field. CTF staff will function as project managers, and share ideas and 

resources. The Synodos team will be guided by an External Advisory Committee and will be 

supported by CTF Central Office located in New York. 
 

As indicated by a patient-inclusive expert panel at the March 2016 Schwannomatosis 

Conference held in New York, the main issue of patients is pain. The scientific community 

reacted to this by highlighting that the lack of adequate biological knowledge and of well-

characterized preclinical tools, such as cell lines and animal models, are the main roadblocks 

toward the development of effective treatments for schwannomatosis. 
 

The first Synodos for Schwannomatosis, thus, invites the research community to focus on: 

- understanding the molecular basis of schwannomatosis pain using ‘omics’ studies with the 

aim of identifying novel therapeutic targets 

or 

- developing innovative cell- and animal models that faithfully recapitulate the human 

schwannoma biology, and making them freely accessible to the scientific community 
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SYNODOS - AN OUTLINE 

Synodos is a new application-based consortium, which encourages highly collaborative, 

interdisciplinary, multi-institutional, translational research involving basic, applied, and clinical 

sciences. The end goal of the consortium is to identify drug discovery opportunities. 

 

The Synodos for Schwannomatosis is a multi-tiered project. Phase I of the consortium funding 

will last two years with a total budget of $1.0 million, broken down by deliverables, and could 

be aimed at either 

 

 discovering novel therapeutic targets for pain from an extensive ‘omics’ characterization 
of a sufficiently large set of uniformly annotated schwannomas, which will also lead to 
increased understanding of the biology of schwannomatosis 

or 

 development and validation of novel schwannomatosis tools, such as cell lines and 
patient-derived xenograft or transgenic animal models, that faithfully reproduce the 
schwannomatosis genotype and phenotype. 

 

The use of the International Schwannomatosis Database (ISD) for patient sample identification 

and the creation of a network of international collaborations for the Synodos are highly 

encouraged. 

 

If phase I generates results that can be exploited for therapeutic purposes, CTF will commit to a 

follow-up phase II that will include comprehensive drug discovery and development ultimately 

leading to first-in-class clinical trials for schwannomatosis pain. 

 

Synodos requires vertical collaboration – a collaboration in which at least one basic biologist, 
translational scientist, and clinical researcher work together, sequentially or with some 
concomitance, to advance the field of study on the path of translational research. The Synodos 
for Schwannomatosis will be the first fully-integrated schwannomatosis research model 
dedicated to moving forward the knowledge of basic research to translational and clinical 
research. This vertical approach will allow for added flexibility in finding viable approaches to 
therapies, build industry interest, and accelerate the development of viable treatment 
methods. Synodos is the next, and perhaps the most important, step in finding treatment for 
schwannomatosis.   
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GENERAL DESCRIPTION OF SYNODOS 

 

Focus and Milestones 

Only one Synodos proposal will be selected for funding. The consortium efforts will be 
milestone/deliverables-based and the achievements will be evaluated on an annual basis. If the 
consortium loses its translational focus or the likelihood of having an impact on 
schwannomatosis, it will be discontinued. 

 

Collaborative Design of the Proposal 

The selected consortium will be led by project co-leaders along with a Project Operations 

Coordinator from CTF. Project co-leaders will consist of at least one researcher from basic 

biological sciences, and one from the applied or clinical sciences. It should be evidenced in the 

proposal that the collaborative efforts accelerate translational progress in schwannomatosis. It 

is not necessary that the co-leaders commit equal effort to the project.  

 

Role of the Co-leaders 

The co-leaders are responsible for the scientific direction of the consortium. The roles and 

responsibilities of the co-leaders are: 

 Coordination of efforts of the consortium scientists 

 Oversight of data management and reporting in collaboration with the Project 

Operations Coordinator (quality control) 

 

Flexibility to Change Research Direction/Team Approach  

The co-leaders have the flexibility to propose changes in the research direction to the Central 
Office for approval, such as terminating research projects that demonstrate little or no 
translational progress and replacing them with new projects that have greater translational 
potential.  
 

Sharing Information and Data 

All data sharing has to be open and transparent. The Project Operations Coordinator will 

support the consortium by setting up a central data storage system at Sage Bionetworks to 

allow all collaborating sites to have a central point of access in order to maximize data 

exchange and avoid redundancy. All data generated will be made available to the complete 

consortium through the same data portal. 
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SERVICES OFFERED BY CTF CENTRAL OFFICE 

The following resources will be provided by CTF and, therefore, are not needed in the letter of 

intent (LOI):  

 

 Support from the Project Operations Coordinator 

 Responsible for management of the Central Office including oversight and 

coordination of shared MTA and contract agreements across all participating sites 

 Responsible for ensuring active communication with all consortia site investigators 

and outside partners to facilitate all sites working through a single “point of access” 

to minimize redundancy 

 Responsible for maintaining central data storage and preparation for 

sharing/publication when appropriate 

 Responsible for preparation of data using industry-standard reporting templates for 

reporting to consortia members 

 Serve as equivalent to an industry research and development project leader 

 

 Support from industry expert 

 For negotiating material transfer agreements and for preparing regulatory reports  

 

 Support for consortia meetings and operational resources 

 

 Coordination and support from an External Advisory Committee 

 

 Opportunity for additional resources for select promising projects/lines of research 
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APPLICATION PROCESS  

 

Letter of Intent 

The first stage of the application process is submission of a letter of intent (LOI), which must 
contain – 

 Project Outline (3-page limit) 
o Summarize key aims of the study 
o Include figures if necessary 
o References are not necessary 

 Significance of Study (1 page) 

 Composition of Consortium (1 page) 
 
LOI’s will be due by 5:00 p.m. EST on Friday, June 10, 2016 and must be emailed to 
slarosa@ctf.org AND vdhote@ctf.org. 
 
LOI’s that meet the specifications of the Synodos for Schwannomatosis will be invited to submit 
a full application.  
 

Full Application 

All invited full applications will be due by 5:00 p.m EST on Wednesday, August 31, 2016 and 
must be emailed to slarosa@ctf.org AND vdhote@ctf.org. 
 
The full application must contain – 

 Introduction to the Application (1 page) 

 Goals and Specific Aims (2-page limit) 
Summarize the expected outcomes including the impact that the results of the 
proposed study will have on schwannomatosis treatment. 

 Research Strategy (50 page limit) 
Organize the overall Research Strategy section in the specified order and using the 
instructions provided below – 
Start each section with the appropriate section heading 

- Consortium objectives, overall approach and state of the art 
- Relevance of the objectives to schwannomatosis 
- Potential impact 

 Overall innovation 
 Contribution to currently used standards and improved scientific 

knowledge 
- Consortium composition 

 Partnership description and interdependency 
 Subcontracting 

- Detailed implementation plan 
 General description and overall milestones 

mailto:slarosa@ctf.org
mailto:vdhote@ctf.org
mailto:slarosa@ctf.org
mailto:vdhote@ctf.org
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 PERT diagram for the work plan 
 Gantt chart with detailed tasks and budget associated with each task 
 Deliverable list broken down by Quarter 
 Description of work packages 
 Risk assessment of deliverables and dissemination plan 

- Consortium resources: budget breakdown by collaborating center and by tasks 
listed in the Gantt chart 
 

 NIH Biosketch 
Please submit a four-page NIH Biographical Sketch for each investigator, including a list 
of relevant publications. A biosketch template is available for download at 
http://grants.nih.gov/grants/funding/phs398/biosketchsample.pdf 
 

 Certification of Compliance with Human Subjects and Animal Care Assurance 
Appropriate certifications are required by CTF for consideration of submitted proposals 
for review. In cases where ethical/regulatory approval is required to perform the work, 
such approvals must be provided at the time of application submission. Failure to secure 
such approvals before application submission will result in the automatic rejection of 
the proposal. 
 

 Budget page(s) 
Please include budget justification and an annual budget for the proposal prepared 
using NIH budget forms such as PHS 398. Budget must be itemized according to the 
tasks and timelines proposed in the Gantt chart. CTF will cover direct costs and 10% 
indirect costs. The following information is required for all members of the team and 
any collaborators who will receive salary support from the grant: current support, 
pending support and institutional support (start-up funds etc.). All funding sources 
including intramural and extramural sources must be included – institutional awards, 
grants from for-profit and not-for-profit agencies, government bodies etc. Please 
indicate if there is overlap between any funded/pending grant and the current proposed 
research. 
 

 A list of references of research cited 
 

 Institutional Letters of Support 
 

We look forward to a very exciting and successful collaboration with you! 

 

http://grants.nih.gov/grants/funding/phs398/biosketchsample.pdf

