
    

 

Committee Members 

Carsten Bonnemann, MD; Merit Cudkowicz, MD; Robert Griggs, MD; Mark Mehler, MD; 

John Morris, MD; Raymond Roos, MD; Ralph Sacco, MD; Ira Shoulson, MD; Eugene Scharf, 

MD; Natalia Rost, MD; Christy Phelps, Deputy ED AAN; Catherine Rydell, CAE; Sue 

Rodmyre, AAN 

Staff  Jane Ransom, Stephanie Olson, Suzi Sherman, Natalie Baumgartner 

AGENDA ITEM PRESENTED BY 

1. Approve January 26, 2018 Minutes (pg. 2‐4 of pdf)  Dr. Griggs 

2. Crowdfunding Updates (pg. 5‐7 of pdf) 

a. MS campaign update (pg. 8 – 41 of pdf) 

b. LetsGetProof (pg. 42‐43 of pdf) 

 

Stephanie Olson   

Dr. Scharf   

3. American Brain Foundation’s statement on mental illness (pg. 44‐

46 of pdf) 
Dr. Mehler 

4. RAC succession plan (pg. 47‐48 of pdf)   Dr. Griggs & Jane Ransom 

5. X‐Prize Update   Dr. Morris 

6. Annual Meeting Update  Suzi Sherman 

Adjourn   
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Call-in number: 866-740-1260 
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American Brain Foundation 

Research Advisory Committee Meeting 
January 26, 2018 

11:00 a.m. ET/ 10:00 a.m. CT/ 9:00 a.m. MT/ 8:00 a.m. PT 
Conference Call  

 

Meeting Minutes 
 
In attendance: Robert Griggs, MD, Chair; Merit Cudkowicz, MD; Mark Mehler, MD; Raymond 
Roos, MD; Eugene Scharf, MD; Ira Shoulson, MD 
 
Staff: Jane Ransom, Shelly Collins Rucks, Suzi Sherman, Stephanie Olson, Natalie 
Baumgartner 
 
Excused: Carsten Bonnemann, MD; John Morris, MD; Sue Rodmyre, Director ED AAN; 
Natalia Rost, MD; Christy Phelps, Deputy ED AAN; Ralph Sacco, MD 
 
Dr. Griggs welcomed Dr. Mehler to the Research Advisory Committee, and introduced him as 
the Professor and Chair at Albert Einstein College of Medicine. His research includes 
fundamental mechanisms of neurological disease, and he has worked with the AAN Science 
Committee in the past.  
 
Agenda items were reordered.  

 
1. Crowdfunding:  Ms. Olson led the Committee in a brief overview of the Foundation’s 

strategy for marketing the crowdfunding site. This strategy revolves around increasing 

brand awareness, increasing donations on the site to get fully funded projects, and to 

market the site in the context of the Foundation’s overall mission.  

 

The Foundation will create a set of general messaging around the platform and use that 

in three campaigns launched in 2018. These campaigns include: a Traumatic Brain 

Injury Campaign, an MS Campaign, and an Alzheimer’s Campaign. The goal will be to 

create large campaigns that focus on the same disease and put a little extra energy into 

marketing these. The Foundation will also create a toolkit for researchers and partners 

on how to market a single project to get everyone on the same page. Eventually, the 

Foundation will also add their CRTS’s to the site to increase the number of projects 

listed.  

 

Current projects are not being removed from the site because the Foundation has not 

put marketing support behind these projects. They will get an extension until they 

receive a unique marketing strategy and get a push from the Foundation. At the end of 

the marketing push, their project will be removed to make room for a new project.  

 

The Committee agreed that this organized effort to market the crowdfunding site is 

positive. They wanted to understand how the Foundation will be targeting 
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patients/caregivers, companies, and similar foundations in their marketing efforts. The 

Foundation considers patients and caregivers to be a part of the “general public”. The 

Foundation will court other foundations as funders through the MS campaign, and they 

will be utilized as key players to broaden our reach. The Foundation has not strategized 

on how to reach companies, but it is in the pipeline.  

 

The March MS Campaign will center around Dr. Jung’s project. He is from the 

Weizmann Institute, and the funding for his project has already been reached. The donor 

of this project wants to promote crowdfunding, and he suggested using his funds to build 

excitement around the site. The Foundation will partner with the American Committee at 

the Weizmann Institute to promote the project, but the staff needs help reaching out to 

the National Multiple Sclerosis Society. Dr. Roos agreed to introduce the Foundation to 

the National MS Society.  

 

The Foundation could use help with awareness amongst neurologists, especially 

amongst the AAN MS Section. Dr. Roos agreed to post this project in the MS Section 

portal as long as he knew what the Foundation would be asking the neurologists for. Ms. 

Ransom noted that it would not be a fundraising appeal but an awareness appeal for 

researchers to learn about the site.  

 

2. Annual Meeting Opportunities: There have been several opportunities presented to 

the Foundation to promote the Crowdfunding site. On Monday, April 23, the Foundation 

will present on how to apply for the site, marketing strategy for individual projects, and 

the expected roles and responsibilities of the researcher. Dr. Scharf has been willing to 

present from the researcher perspective.  

 

The Foundation will also be presenting at the Experiential Learning Stage on Thursday, 

April 26 with three timeslots. The Foundation will fill these timeslots with three topics:  

crowdfunding from the researcher perspective, the Foundation’s mission, and marketing 

a crowdfunding site. The Foundation needs individuals to present on its behalf. The goal 

is to create interest amongst researchers to submit projects.  

 

The Committee agreed that creating a buzz around the crowdfunding site would be 

much easier with a successful project on the site.  

 

3. Research Funding Status: On page eight of the meeting materials, there is a status of 

where the Foundation at in the 2018 and 2019 awards. Originally, 2018 was supposed to 

have 13 awards, two of these awards were deferred until 2019. The Foundation will be 

notifying all 2018 award recipients soon. For 2019, eight awards contracts have been 

signed, seven are pending.  

 

4. X-Prize: Dr. Morris was to give an update on the progress of the X-Prize, but the 

Foundation has not heard back from the richest man in the world and needs to consider 

what they will do with individuals recruited to the X-Prize Committee.  

 

5. Science Committee Meeting: Dr. Griggs met with the AAN Science Committee to 

update them on the Crowdfunding site. He noticed a disconnect between activities at the 

AAN and the Foundation. Ms. Ransom acknowledged that the AAN is appreciative of the 
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Foundation’s efforts to expand the CRTS program. The Foundation can start raising 

money for AAN activities beyond CRTS’s and reach out to some pharmaceutical 

companies. There is disconnect between what they do and what the Foundation is 

doing, but the leadership of both organizations are trying to correct that.  

 

Dr. Griggs pointed out that many fellows, who are funded by the Foundation do not know 

that the Foundation has supported them. The Foundation is working on letters to make 

sure that the Foundation is acknowledged. The public should know that the Foundation 

is a source of most of the philanthropy that the AAN is supporting and benefiting from.  

Moving forward, Ms. Sherman will be the liaison for this Committee. Ms. Ransom will continue 

to be an active member. 

Adjourn 9:48 a.m. (Central).  
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TO:  American Brain Foundation Research Advisory Committee 
   

FROM: Suzi Sherman, Program Officer, Research & Digital Grants   
 

DATE: March 19, 2018   
 

SUBJECT: Crowdfunding and Research Program Summary to date   
 

 

Dear Research Advisory Committee, 

 

Below is a summary of the progress for the crowdfunding site and research program as of March 19, 
2018.  Once a project is approved for the crowdfunding site an overview of the research project will be 
sent to the RAC. Please direct any questions about this information to Suzi Sherman, 
ssherman@americanbrainfoundation.org or 612‐928‐6315. 

 

Thank you, 

Suzi 

 

 

Crowdfunding Summary 

Projects live on the site: 

1. Unlocking the Secrets of the Immune System – NEW AS OF 3/1/18 

2. Increasing Accuracy of Current Diagnostics in MS – NEW AS OF 3/1/18, see application attached 

3. Genetics of Familial Gliomas  

4. Impact of immigration status on stroke 

5. Virtual reality to improve stroke rehabilitation 

6. A new approach to treating dementia 

7. High‐tech imaging of Alzheimer’s brain 

8. Reducing pain in breast cancer treatment 

9. Detection of brain swelling 

 

Projects recently removed from site:  

1. Improving concussion awareness 

2. Treating childhood brain cancer 

 

 

5



	

Projects in the pipeline: 

 

Approved but waiting to post on crowdfunding site until marketing campaign has been confirmed and 
approved 

1. Do endocannabinoids protect us from the damage of stroke? – NEW AS OF 1/19/18 

2. Teleneurology Assessment Program for Creutzfeldt‐Jakob disease 

 

Approved, but waiting to receive requirements from researcher before posting on the site: 

1. Human clinical trial to evaluate a novel combination of drugs to dramatically increase 

glioblastoma survival rates 

 

LOI is approved, waiting for approval from Expert Review Panel: 

None at this time  

LOI is approved, waiting for researcher to submit full application: 

1. Supporting a headache and visual arts education program for high school students – NEW AS OF 

2/27/18 

2. Neurorehabilitation for functional movement disorders: novel insights into neural, endocrine 

and immunological mechanisms – NEW AS OF 2/15/18 

3. Development and validation of a risk‐factor based clinical app predicting outcomes in patients 

with multiple sclerosis  

4. Understanding how certain individuals are naturally resisting the symptoms of Alzheimer’s 

pathology  

5. Promoting remyelination to treat multiple sclerosis 

6. A big data approach to solve insomnia 

7. Treating dizziness in athletes with concussion 

8. GEMSTONE: Gastrointestinal microbiome and stroke outcomes network 

9. Nociceptin system: a potential therapeutic target of opioid‐seeking behavior and relapse in an 

adolescent rat model 

10. In vivo metabolic regulation in malignant brain tumors using 13C isotopomer technology 

11. Discovery of novel migraine therapeutic targets by single‐cell RNA sequencing 

 

Research Program Summary 

 

Confirmed 2018 awards: 

1. CRTS in ALS                

2. CRTS in Dementia with Lewy Bodies         

3. CRTS in Epilepsy             
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4. CRTS in Muscular Dystrophy           

5. CRTS in Neuromuscular Disease          

6. CRTS in Tourette’s             

7. CRTS in Cognitive Aging and Age Related Memory Loss     

8. CRTS in Cognitive Aging and Age Related Memory Loss 

9. CSDA in Interventional Neurology         

10. CRTS in Stroke  
11. CSDA in Multiple Sclerosis         

 

Confirmed 2019 awards: 

1. CRTS in Cognitive Aging and Age Related Memory Loss 

2. CRTS in Cognitive Aging and Age Related Memory Loss 

3. CRTS in Stroke  

4. CSDA in Myasthenia Gravis 

5. CRTS in Muscular Dystrophy 

6. CRTS in Epilepsy 

7. CRTS in Alzheimer’s 

8. CRTS in Parkinson’s disease 

9. CRTS in Headache 

10. CRTS in ALS 
11. CSDA in ALS 
12. CSDA in Multiple Sclerosis (NMSS) 

13. CSDA in Interventional Neurology (SVIN) 

 

Pending 2019 awards: 

1. CRTS in Tourette’s  

2. CRTS in Neuromuscular Disease 

 

 
  

7



▼

▼

 
Status  Interim Review
Program:  NMSS-AAN Clinician Scientist Development Awards
Funding Opportunity:  NMSS-AAN Clinician Scientist Development Awards - August

2016
Program Officer:  Douglas Landsman
 
Application Details
Request:  FAN-1608-25607
Organization Name:  University of California, San Francisco - 1
Project Title:  Using comprehensive phage display coupled with next-

generation sequencing to define the evolution of
autoantibodies and viral antibodies in the two years after a
first demyelinating event

Comments by Staff (Please add your initials and the date after your note)
Budget edited 12/7/2016 DSL 
Kept 25K/yr, assuming AAN award
 

Reviewers' Comments from Prior Submissions
Prior Reviewers' Comments:

Project Information
Please indicate whether this is a new proposal, a revised, resubmitted proposal or a renewal.
Application Type:  New
 
Please check the ONE area that best represents your proposal.
General Discipline:  Immunology
 
You must select at least FOUR keywords and you may select up to SIX keywords that best describe your8



▼

proposal. For a full list of keywords, please click here.
 
Keywords List:  Antibody, Antigen(s), Clinical Trials, Immune profile(s), Myelin

antigen(s), Prognosis, Progression of disab
If a keyword is not in the list, please
insert it here:

 

 
Please check ALL categories that apply to your proposal.
Materials/Subjects:  Administrative dataset(s), Human subjects, Human tissues,

Tissue bank
 
Has this project been submitted to or
will it be submitted to another agency
for review?

 No

 
Would you consider yourself to be a new investigator?
A new investigator is someone who is five years or less beyond the first faculty appointment and who has
not yet been a PI or a Co-PI on a full grant such as a NIH RO1, a NMSS research grant, or similar grant. If
you have not had a full grant but have had a pilot award, a postdoc fellowship, a career development
award or a similar award, you would still be considered a new investigator.
New Investigator:  Yes
 
Amount Requested :  $269,394.00
Currency:  USD
Requested Start Date:  7/1/2017
Requested End Date:  6/30/2020
 

Institutional Official
For this project, please identify the Principal Investigator and Institutional Signatory. The Principal
Investigator should be you, the user. The individual selected in this field will receive all communications for
this application. The Institutional Signatory is the institutional official responsible for authorizing the final
application for submission. This individual will be required to have a MS Grants account, as the
authorization will need to be completed online. Without an Institutional Signatory, your application will not
be considered by the National Multiple Sclerosis Society. 
If a contact is not listed as an option, an account profile for the individual does not exist and a new account
must be created in order to be listed. 
 
Organization:  University of California, San Francisco - 1
Location:  San Francisco, CA
Principal Investigator  Ryan Schubert
Institutional Signatory  Monica Hazlewood
 
Financial Officer
Please provide contact information for the institution's financial officer.
First Name:  Mary Catherine
Last Name:  Gaisbauer 9
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Email:  mc.gaisbauer@ucsf.edu
Phone:  (415) 476-7007
 

Mentor Information
Enter Mentor and Co-Mentor (if applicable) name and contact information.
 
Mentor
First Name:  Stephen
Last Name:  Hauser
Degrees:  MD
Position:  Professor and Chair of Neurology
Organization:  UCSF
Department:  Neurology
School:  
Email:  Stephen.Hauser@ucsf.edu
Phone:  415.476.9211
Co-Mentor
First Name:  
Last Name:  
Degrees:  
Organization:  
Department:  
School:  
Email:  
Phone:  
 

Human Subjects and/or Vertebrate Animals
Instructions
The applicant institution [institution] has the primary responsibility for protecting the rights and welfare of
human subjects and for ensuring the humane care and use of animals in all research activities supported
by the National Multiple Sclerosis Society [Society], and of informing the Society of all relevant assurances
and certifications. If an award is made as a result of this application, it is the responsibility of the grantee or
fellow and the institution to inform the Society within a resonable time of any change int he research
protocol.
By virtue of the signature of an official authorized to sign for the institution on this application, the institution
is declaring that all applicable Federal, State and Local regulations will be followed during the tensure of
any grant awarded as a result of this Application. This form must be completed and submitted with any
application to the Society for the support of research or training. In addition, a copy of the approval letter(s)
signed by tthe Chairperson of the Institutional Review Board (IRB) and/or the Institutional Animal Use and
Care Committee, as appropriate, must accompany any application. No funds will be dispersed for any
award until these materials have been receieved, reviewed and accepted by the Society. 
 
Will human subjects be used?  Yes
Institutions in the United States:
If the IRB review is pending, approval must be obtained and evidence of approval submitted to the Society
prior to funding. If IRB approval has been granted, a copy of the approval letter must be submitted as part
of the PDF file that is uploaded in the Documents section. 10
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IRB Approval :  Pending
If Exempt, Provide Reason:

Approval Date:  
Expiration Date:  
IRB Protocol Number:  
 
The "Assurance of Compliance" Number issued to the applicant institution by the Federal Office of
Protection from Research Risks: xc549863.
 
Assurance of Compliance Number:  00000068
Institutions Outside the United States:
Provide a description of the regulations applicable in your country, and evidence that such regulations will
be followed for this project. You must submit either an assurance/certification number from the appropriate
national agency or a statement signed by an official of your institution certifying that adequate protection of
human subjects will be provided.
 
Foreign Institutions:

IRB APPROVAL FILE

Will vertebrate animals be used? :  No
 

Letters of Support/Collaboration
In this section upload letters of support/collaboration and approval letters for the use of human subjects
and/or animals that are attached as part of your application.

LETTERS SUBMITTED

 
Lay Language Summary

Please provide a summary of the proposed project, suitable for a news release to the LAY public. Click
here for an example of a lay language summary. 
Your summary must include the following elements:
 
Explain in lay person's language what is the problem related to multiple sclerosis that you are
addressing with this project.
Currently, it is difficult to determine whether a patient suffering from a first demyelinating event will or will
not go on to develop relapsing MS. This is important because patients who go on to develop relapsing MS
are much more likely to benefit from ongoing monitoring and treatment. The current way of determining
risk of conversion to relapsing MS after a first demyelinating event is to measure MRI parameters and look
for the presence or absence spinal fluid antibodies called oligoclonal bands. These are qualitative assays,

Added by Ryan Schubert at 6:13 PM on August 16, 2016 

Schubert_NMSS_LOS_…  
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and the current accuracy of these tests is limited. Our project seeks to address the problem of how to
increase the accuracy of diagnosis of relapsing MS after a first demyelinating event.
 
Explain in lay person's language the goal of this project and how it attempts to address this
problem.
The goal of this project is to increase the accuracy of current diagnostics in MS by personalizing spinal
fluid antibody testing. By achieving this goal, our project would help clinicians decide how best to treat and
monitor their patients. A necessary step to achieving our goal and an improvement over other research
efforts to identify high-risk patient subsets will be our comprehensive identification of the host target and
viral trigger antigens in MS. Therefore our project will have the added benefit of answering a basic
question about central nervous system demyelination: what are the immune system targets and triggers of
disease?
 
Explain in lay person's language the steps that you are taking during the course of this project.
The project will be undertaken thanks to a unique collaboration between an ongoing MS clinical trial and a
novel antibody test. The first step is patient recruitment. Prof. Hauser is the principal investigator on a
study called "EPIC II", which is enrolling patients after a first demyelinating event for longitudinal serum,
spinal fluid, MRI, and neurologic evaluations. At the present time, 125 patients have been enrolled and 32
patients have returned for a 6 month follow-up spinal fluid donation. As a member of Prof. Hauser's lab, I
will have access to these patient samples for testing, which brings us to the second step of the project.
Using serum and spinal fluid samples from EPIC II, we will comprehensively identify the evolution of
antibodies against all host and viral antigens using phage display and next-generation sequencing. This
part of the project will be done in collaboration with Prof. DeRisi, whose lab has developed these
technologies. Once we have identified all of the host and viral antigens in patients who have suffered a
first demyelinating event, we will use bioinformatics to discriminate antibody signatures predictive of
whether or not a patient will go on to develop MS.
 
Please explain in lay person's language how and when will the results potentially impact people
with MS and the scientific community?
The results in this proposal could help people who have suffered a first demyelinating event make more
informed decisions about the monitoring and treatment of their condition. We expect that within two years
from the start of this proposal we will have sufficient statistical power to determine whether or not our test
can accurately diagnose MS. At the same time, our results would have immediate impact on the scientific
community because it will for the first time comprehensively identify the host target and viral trigger
antigens in patients who have suffered a demyelinating event. These data will shed light on the etiology
and pathogenesis of MS and provide leads for future investigations.
 
Briefly explain in lay person's language how this project is novel.
The two major components of our project, patient selection and phage display with next-generation
sequencing, are novel. First, we have a unique and exquisitely phenotyped group of MS patients,
untreated and at the earliest time points of disease activity. We are continuing to collect spinal fluid at two
to three time points from these patients, providing the first opportunity to assess the stability of the immune
system over time in MS. Second, we have developed a technology called phage display with next-
generation sequencing that is capable of simultaneously quantifying antibody responses to the largest
number of antigens to date: over 750,000 human and 500,000 viral peptides. This project will be possible
to due a special cross-discipline collaboration between Prof. Hauser and Prof. DeRisis' labs.
 

Other Support
Upload the Other Support document in PDF format for each professional working on the project, NIH-style
acceptable. Press the green "+" button below to upload the Other Support documents. A separate PDF
document should be uploaded for the PI and each individual receiving funds on this application.12
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Include both current and pending funding sources. Show the agency to which the application(s) was/were
submitted (for NIH, include the institute and grant number) indicate the title of each project, its duration,
and the percent effort of the individual.  This listing should include support from all sources including
governmental, non-profit, foundation, private philanthropic, and other sources. Briefly describe the specific
aims of each project and how they relate to this project. List the support in US dollars for the current year
and the total support in US dollars for all years.
 

OTHER SUPPORT

 
Budget

Year 1 Year 2 Year 3 Total
NMSS Salary
ABF Salary
Institutional Allowance
Subtotal $87,572.00 $89,777.00 $92,045.00 $269,394.00
Relocation Costs (Year 1)
Total $87,572.00 $89,777.00 $92,045.00 $269,394.00

 
Mentor's Training Experience

Please list current and previous fellows/trainees for the past five years. To add training experience to the
application, please click on the green "+" button below to open the form.
 
Mentor's Training Experience   

Added by Ryan Schubert at 4:53 PM on August 16, 2016 

Schubert_Other_Suppor… 

Added by Ryan Schubert at 7:15 PM on August 15, 2016 

Hauser_Other_Support.p… 

View|Edit Marc H. Levin, MD, PhD
Post Doctoral
2014-present
Assistant Professor of Ophthalmology, UCSF

View|Edit Michael Wilson, MD
Post Doctoral
2013 - Present
Assistant Professor in Residence, UCSF

View|Edit Jennifer Graves, MD, PhD
Post Doctoral
2012-Present
HS Assistant Clinical Professor, UCSF

View|Edit Pierre-Antoine Gourraud, PhD, MPH 13
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Biographical Sketches

For the Principal Investigator, Mentor and Co-Mentor (if applicable), please upload a biographical sketch.
Click here to download the the NIH Biosketch Form.
Select the green "+" button below to upload the biographical sketches. Biographical sketches must be
uploaded in PDF format. If you need to edit or delete a file, please click on the document title to display
the edit tools.

BIOGRAPHICAL SKETCHES

 
Proposal Narrative

Upload your completed proposal narrative in PDF format below. Please click HERE to download the
proposal narrative form. If you need to edit or delete a file, please click on the document title to display the
edit tools.

PROPOSAL NARRATIVE

 
Reference Letters

To send a request for reference letter, select the "+" button to input contact information. After saving, the
reference appears on the list below. Upon save of the application, references will receive a notification on

Post Doctoral
2013-2015
Professor, University of Nantes (France); Assistant Professor of Neurology, UCSF

View|Edit Christian von Buedingen, MD
Post Doctoral
2009-2012
Associate Professor in Residence, UCSF

View|Edit Bruce Cree, MD, PhD
Post Doctoral
2009-2012
Associate Professor of Clinical Neurology, UCSF

View|Edit Ari Green, MD
Post Doctoral
2007-2011
Associate Professor of Clinical Neurology, UCSF

Added by Ryan Schubert at 5:26 PM on August 16, 2016 

Hauser_Biosketch.pdf  

Added by Ryan Schubert at 1:44 PM on August 12, 2016 

RS_Biosketch_2016.pdf  

Added by Ryan Schubert at 5:23 PM on August 16, 2016 

Schubert AAN-NMSS N…  
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how to upload reference letters.
 
Reference Letters
Lawrence Steinman | steiny@stanford.edu

Schubert NMSS Aug 10, 2016.pdf  
Schubert NMSS Aug 10, 2016.pdf  

Michael Wilson  | Michael.Wilson@ucsf.edu

Ryan_Schubert_rec.pdf  

Jeffrey Gelfand | Jeffrey.Gelfand@ucsf.edu

Gelfand.Letter.Ryan.AAN.pdf  

 
Materials Submitted

After you have obtained the materials to be submitted in this section, convert them to PDF format and
upload the files here. Do not use the appendix to circumvent the page limitations of the narrative.
If you need to edit or delete a file, please click on the document title to display the edit tools.

MATERIALS SUBMITTED

 
Mentor Letter

Upload a PDF of the Letter of Support from your proposed mentor.
 

MENTOR LETTER

 
Internal Administration

Lay Language Summary 
Currently, it is difficult to determine whether a patient suffering from a first demyelinating event will or will
not go on to develop relapsing MS. This is important because patients who go on to develop relapsing MS
are much more likely to benefit from ongoing monitoring and treatment. The current way of determining
risk of conversion to relapsing MS after a first demyelinating event is to measure MRI parameters and look
for the presence or absence spinal fluid antibodies called oligoclonal bands. These are qualitative assays,
and the current accuracy of these tests is limited. Our project seeks to address the problem of how to
increase the accuracy of diagnosis of relapsing MS after a first demyelinating event.

Added by Ryan Schubert at 11:13 AM on August 17, 2016 

Mentor LOS Final.pdf  
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Stephen L. Hauser, MD 

Chair, Department of 

Neurology 

 

Sandler Neurosciences Center 

675 Nelson Rising Lane, Suite 

218 

San Francisco, CA 94158 

 

415-476-9211 

hausers@neurology.ucsf.edu 

August 16, 16 

 

Kristin Roehl, Grants Program Manager 

American Academy of Neurology 

 

Dear Colleagues, 

 

I am writing to commit my enthusiastic support for Dr. Ryan 

Schubert, a current Neurology resident and a clinical fellow in our 

neuroimmunology program as of July 1, 2017, who is applying for 

the John F. Kurtzke, MD, FAAN, Clinicain-Scientist Three Year 

Award I Multiple Sclerosis sponsored by the American Academy of 

Neurology, the American Brain Foundation, and the Consortium of 

Multiple Sclerosis Centers. His proposed project, “Using 

comprehensive phage display coupled with next generation-

sequencing to define the evolution of autoantibodies and viral 

antibodies in the two years after a first demyelinating event,” will 

comprehensively identify the target and trigger antigens in different 

subsets of MS. He aims to leverage comprehensive phage display 

with next-generation sequencing in a unique collaboration. This work 

has the potential to uncover the inciting events that trigger and 

perpetuate disease activity in MS.   

 

Dr. Schubert earned his undergraduate degree at the University of 

Southern California (BS in Biology, magna cum laude, 2008) and his 

medical degree (MD, 2013) at Stanford University. While at 

Stanford, Dr. Schubert received the prestigious Howard Hughes 

Medical Institute Fellows Award and he trained with Dr. Lawrence 

Steinman, a pioneer in our field, as a research fellow (2009 – 2013). 

Ryan’s research program focused on MS and led to the AAN 

awarding him the Stanford Medical Student Prize for Excellence 

(2013). This work resulted in a first-authored publication in the 

Journal of Immunology   

 

After completing an internship year here at UCSF, Dr. Schubert 

continued on into our neurology residency program, which he is on 

track to complete in June 2017. During his residency, Dr. Schubert 

has continued to publish in Journal of Immunology, Neurology: 

Neuroimmunology and Neuroinflamation, and Current Opinion in 

Neurology. He is now a participant in our Flexible Residency 

program, which is allowing him to spend the next six months  

-
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performing research under my mentorship. I am absolutely delighted that Ryan will continue with 

our Neuroimmunology Fellowship program next July. Our Neuroimmunology Fellowship Program is 

a 3-year program in which Ryan will be involved in research on patients currently enrolled in our 

EPIC II study, a longitudinal study of MS. He will also be involved in the unique cross-discipline 

collaboration outlined in his proposal with our colleague Dr. Joseph DeRisi. 

 

My laboratory will be an ideal place for Dr. Schubert’s proposed project. We will provide him full 

access to the prospective longitudinal EPIC cohorts of MS patients and to the extensive collections of 

biorepository materials and data developed from these studies over the past 12 years. Ryan will be 

provided with a desk and laboratory bench as well as access to state-of-the-art virology and 

microbiology equipment to support his phage display work. Dr. Schubert will also have access to the 

necessary biostatistical staff needed to support his project and he will have ready access to all nearby 

core facilities, including next generation sequencing. Ryan has created an outstanding training plan 

that he has outlined in his proposal narrative that will fortify his skill sets and put him on a path to 

independence. We will fully support Ryan so he can complete the bioinformatics coursework 

outlined in his training plan. 

 

The setting we can provide for our fellows is superb, with opportunities for highly productive 

interactions and access to core resources. Dr. Schubert’s work will be conducted alongside our 

Neuroimmunology faculty in the Sandler Neurosciences Center. Along with the adjacent Rock Hall, 

The Sandler Neurosciences Center has made UCSF Mission Bay one of the largest neuroscience 

complexes in the world, with laboratories headed by principal investigators from the UCSF 

Department of Neurology and the Institute for Neurodegenerative Diseases (IND). This is a 

freestanding quarter million square foot facility dedicated to translational neuroscience, which houses 

a large clinical research center with exam rooms, imaging bays for molecular, anatomic, and 

functional imaging, clinical neurophysiology research capabilities, and tissue and DNA banking 

facilities. Our clinical MS Center is now located in a nearby building, and all of our offices are in 

close proximity to one another. 

 

We have established a robust program of subspecialty MS training at UCSF. We have numerous 

nationally and internationally known MS clinicians and patient-oriented researchers, many of whom 

have an impressive record of mentorship and collaboration, including myself (immunology and 

clinical research); Emmanuelle Waubant (pediatric MS); Scott Zamvil (neuroimmunology); Jorge 

Oksenberg (genetics); Sergio Baranzini (microbiome and systems neuroscience); Sam Pleasure 

(neurobiology and differentiation); Jonah Chan (oligodendrocyte biology); Katerina Akassoglou 

(axon immunobiology); Stephen Fancy (myelin models); Roland Henry (neuroradiology); Douglas 

Goodin (clinical MS research); Ari Green (neuro-ophthalmology); Bruce Cree (clinical genetics and 

treatment trials); Michael Wilson (humoral immunology); Jeffrey Gelfand (neuroinflammatory 

diseases); Jennifer Graves (neuro-epidemiology); Riley Bove (digital health and clinical research); 

Carolyn Bevan and Elizabeth Crabtree-Hartman (clinical MS services).  We maintain a large 

Comprehensive MS Clinical Center where we see 5,000 patients annually, including 100 new 

patients every month. This is a stimulating, resource-rich and intellectually stimulating environment 

for Dr. Schubert.  

 

Dr. Schubert has ready access to administrative services throughout the central services units at 

UCSF, including grants analysts, HR and IT support.  I will also continue meeting with him regularly 

to review and advise on his progress and to help overcome any unforeseen challenges he may 

encounter. The salary requested for Dr. Schubert in the budget proposal is based upon the 

University’s published PGY salary scales. Relocation expenses are not requested.   
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During my interactions with Ryan over the past 3 years, he has impressed me, and everyone else 

here, with his deep interest in biology of MS.  He is brilliant, creative, frustration-resistant, and has a 

wonderful work ethic, He is also a superb young physician and a delightful junior colleague. I think 

that the sky is the limit for this young man.  To maximize his chances for success, I and my 

colleagues will provide a very rich and supportive environment for him, as well as committed 

mentors to support this next stage in his development as a physician scientist. Ryan has the potential 

to become a significant figure in our field, and I support his application with the highest possible 

enthusiasm. 
 

Sincerely, 

 

 
 

Stephen L. Hauser, M.D. 

Robert A. Fishman Distinguished Professor and Chair 
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August 15, 2016 

 

 

To: National Multiple Sclerosis Society 

Re: Ryan Schubert Letter of Support 

 

 

To Whom It May Concern: 

 

I am the Chair of Biochemistry at UCSF, and I am very enthusiastic to collaborate with Dr. Ryan 

Schubert on his exciting AAN/NMSS proposal, "Using comprehensive phage display coupled with next-

generation sequencing to define the evolution of autoantibodies and viral antibodies in the two years after 

a first demyelinating event." My laboratory has developed the whole-human proteome phage display 

technology described in his proposal, and Ryan has recently visited our lab and been part of developing 

important control experiments. Our technology is in the initial stages of use for the identification of novel 

antigens in idiopathic encephalitis, but the technique is also well suited to address the questions Ryan has 

described in his proposal. As Ryan completes experiments and begins to generate sequencing data, we 

will meet regularly and support his learning and advancement of the bioinformatics tools that we have 

developed. We are very excited to pursue this collaboration with Dr. Hauser and Dr. Schubert. 

 

Sincerely, 

 
Joseph DeRisi, PhD 

Chairman and Professor, Biochemistry & Biophysics 
 

Joseph L. DeRisi, Ph.D.
Howard Hughes Medical Institute Investigator, 
Gordon Tomkins Professor,
Albert Bowers Endowed Chair, and 
Chairman of Biochemistry & Biophysics

Department of Biochemistry & Biophysics
1700 4th St., Room 403C, Campus Box 2542
San Francisco, CA 94158-2330
Phone: (415) 418-3059
joe@derisilab@ucsf.edu, http://derisilab.ucsf.edu
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BIOGRAPHICAL SKETCH 

NAME: Stephen L. Hauser 

eRA COMMONS USER NAME (credential, e.g., agency login): hausers 

POSITION TITLE: Robert A. Fishman Distinguished Professor and Chair, Department of Neurology, UCSF 

EDUCATION/TRAINING (Begin with baccalaureate or other initial professional education, such as nursing, include 
postdoctoral training and residency training if applicable. Add/delete rows as necessary.) 

A. Personal Statement  
My laboratory has a longstanding interest in the genetic basis of MS. I’ve helped organize national and 
international consortia, including the International Multiple Sclerosis Genetics Consortium (IMSGC), to 
accomplish the goal of mapping the common genetic variants underlying susceptibility to MS. I am a Principal 
Investigator of NIH grants that support these efforts. Accomplishments include mapping of causative genes 
within the HLA region in MS and other autoimmune diseases; identification of non-HLA risk genes for MS – 
currently numbering more than 150 – and elucidation of functional consequences of causative variants; 
application of admixture analyses to identify MS risk genes in non-Caucasian populations; and recently use of 
whole genome sequencing and epigenetic studies to understand missing heritability.  

These findings led to the development of clinical trials of the B-cell (anti-CD20) targeted monoclonal antibodies 
rituximab and ocrelizumab in MS carried out under my leadership as Principal Investigator.  

As a clinician, I established clinical centers for the care and treatment of individuals with MS, first at Harvard 
and then at UCSF.  For more than two decades I’ve led the Department of Neurology at UCSF (#1 in NIH 
funding among all academic departments of neurology in the US), and in this role have been able to influence 
the training of a generation of young people in neurology and neuroimmunology. I’ve served as President of 
the American Neurological Association, Editor-in-Chief of Annals of Neurology, and editor of the medical 
textbook Harrison’s Principles of Internal Medicine. I’ve chaired two Institute of Medicine committees charged 
with advising the government in identifying service-related health outcomes in the recent Gulf Wars. In 2010 I 
was one of 12 individuals (and the only neuroscientist) appointed by President Obama to serve on the 
Presidential Commission for the Study of Bioethical Issues charged with advising the President on issues that 
may emerge from advances in biomedicine and related areas of science and technology.  

INSTITUTION AND LOCATION
DEGREE 

Completion  
MM/YYYY 

FIELD OF STUDY 

Massachusetts Institute of Technology, Cambridge, MA 
Harvard Medical School, Boston, MA 
The New York Hospital, Cornell Medical Center, NY, NY 
The New York Hospital, Cornell Medical Center, NY, NY 
Massachusetts General Hospital, Boston, MA 
Harvard University; Visiting Scientist, Institut Pasteur – 
Moseley Fellowship, Paris

S.B. 
M.D. 
Internship 
Residency 
Residency 
Fellowship

06/1971 
06/1975 
06/1976 
06/1977 
06/1980 
06/1986

chemistry 
medicine 
medicine 
medicine 

neurology 

neurology
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B. Positions and Honors 

Positions and Employment 

Other Experience and Professional Memberships 

Honors 

1986-89 Assistant Professor of Neurology, Harvard Medical School

1989-92 Associate Professor of Neurology, Harvard Medical School

1992- Professor and Chair, Department of Neurology, UCSF

2016- Director, Weill Institute for Neuroscience

1997-2002 NINDS Study Section, NSDB

2002-2006 
2004-2015

Membership Committee, Institute of Medicine 
Scientific Advisory Board, Myelin Repair Foundation

2008-2009 Chair, Institute of Medicine Committee on Gulf War and Health Outcomes

2008- 
2009- 
2009-2015 
2010- 
2012-2014 
2014-

Research Programs Advisory Committee, National Multiple Sclerosis Society 
Presidential Commission for the Study of Bioethical Issues 
Chair, Scientific Advisory Board, Buck Institute for Age Research 
President’s Commission on White House Fellowships, San Francisco Regional Panel 
Chair, Institute of Medicine Committee on the Long-Term Effects of Blast Exposures 
Chair, Research Advisory Committee on Gulf War Veterans Illnesses, U.S. Department 
of Veterans Affairs

1971 
1975 
1983-1986 
1986-89 
1987-92 
1988-93

Phi Beta Kappa, Massachusetts Institute of Technology 
Magna Cum Laude, Harvard Medical School 
Moseley Traveling Fellowship, Harvard Medical School  
Upjohn Scholar Award 
Harry Weaver Neuroscience Scholar, National Multiple Sclerosis Society 
Rita Allen Foundation Award

1991-98 Javits Neuroscience Investigator, National Institute of Health

1997 
1998-2000

Fellow, American Academy of Arts and Sciences 
President, Medical Staff, UCSF

1998- Member, Association of American Physicians

1999- 
2000-

Member, Institute of Medicine (now National Academy of Medicine) of the 
National Academy of Sciences 
Robert A. Fishman Distinguished Chair in Neurology, UCSF

2002 
2004-6

Outstanding Teacher Award, UCSF Dept. of Neurology 
Institute of Medicine, Chair of Section 7 (Neurology and Psychiatry)

2005-2007 President, American Neurological Association

2005-2014 Editor-in-Chief, Annals of Neurology

2008 John Dystel Prize for Multiple Sclerosis Research

2013 Charcot Award, Multiple Sclerosis International Federation
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C. Contributions to Science 

1. Identification of the genes that confer susceptibility to multiple sclerosis. 
I established a national MS DNA repository in the US that provides samples from well-characterized individuals 
with MS to investigators worldwide. I was a senior organizer of the International Multiple Sclerosis Genetics 
consortium, founded in 2003. With colleagues I have identified the first non-HLA risk genes for MS in 2007, and 
subsequently, essentially all common variants that influence risk; elucidated functional consequences of 
causative variants; applied admixture analyses to identify MS risk genes in non-Caucasian populations; and 
recently used whole genome sequencing and epigenetic studies to understand missing heritability.  

• Hafler DA, Compston A, Sawcer S, Lander ES, Daly MJ, De Jager PL, de Bakker PIW, Gabriel SB, Mirel DB, 

Ivinson AJ, Pericak-Vance MA, Gregory SG, Rioux JD, McCauley JL, Haines JL, Barcellos LF, Oksenberg JR, 

Hauser SL. Risk alleles for multiple sclerosis identified by a genomewide study. New Eng J Med. 357:851-62, 

2007 
• The International Multiple Sclerosis Genetics Consortium (IMSGC) and the Wellcome Trust Case Control 

Consortium 2 (WTCCC2).  Genetic risk and a primary role for cell-mediated immune mechanisms in multiple 

sclerosis. Nature. 476:214-9, 2011. PMC3182531 
• International Multiple Sclerosis Genetics Consortium. Network-Based Multiple Sclerosis Pathway Analysis with 

GWAS Data from 15,000 Cases and 30,000 Controls. Am J Hum Genet. 92(6):854-65, 2013. PMC3958952 

• International Multiple Sclerosis Genetics Consortium. Analysis of immune-related loci identifies 48 new 

susceptibility variants for multiple sclerosis. Nat Gen 45:1353-60, 2013. PMC3832895 

2. Mapping of the loci within the MHC in multiple sclerosis and other autoimmune diseases. 
My laboratory has carried out or participated in detailed mapping studies of the MHC, the genetic region most 
strongly linked to susceptibility to MS. Using comparative genomics between African-American and Caucasian 
MS populations, my group was able to identify HLA-DRB1 as the primary MS signal in the MHC, and also fine 
map other secondary loci in this region, including a protective gene in the class I region.  

• Oksenberg JR, Barcellos LF, Cree BA, Baranzini SE, Bugawan TL, Khan O, Lincoln RR, Swerdlin A, Mignot E, Lin 

L, Goodin D, Erlich HA, Schmidt S, Thomson G, Reich DE, Pericak-Vance MA, Haines JL, Hauser SL.  Mapping 

multiple sclerosis susceptibility to the HLA-DR1 locus in African Americans. Am J Hum Genet. 74: 160-167, 2004. 

PMC1181903 
• Rioux JD, Goyette P, Vyse TJ, Hammarstrom L, Fernando MMA, Green T, De Jager PL, Foisy S, Wang J, de 

Bakker PIW, Leslie S, McVean G, Padyukov L, Alfredsson L, Annese V, Hafler DA, Pan-Hammarstrom Q, 

Pirskanen R, Sawcer SJ, Compston DAS, Cree BAC, Mirel DB, Daly MJ, Behrens TW, Klareskog L, Gregersen 

PK, Oksenberg JR, Hauser SL.  Mapping of multiple susceptibility variants within the MHC region for seven 

immune-mediated diseases.  Proc Natl Acad Sci USA. 3;106:18680-5, 2009. PMC2773992 

3. Creation of an animal model that recapitulates the pathology of human multiple sclerosis. 
My laboratory developed an animal model that faithfully recapitulates the core pathologic features of MS, and 
demonstrated that autoantibodies directed against myelin oligodendrocyte glycoprotein (MOG), a quantitatively 
minor myelin protein, are a major factor in producing MS-like lesions. The characteristic lesions of vesicular 
demyelination could be adoptively transferred by encephalitogenic T-cells only when accompanied by co-
transfer of autoantibodies, revealing a mechanism of antibody-facilitated, T-cell dependent demyelination. 

• Massacesi L, Genain C, Lee-Parritz D, Canfield D, Letvin NL, Hauser SL.  Active and passively induced 

experimental autoimmune encephalomyelitis in common marmosets: a new model for multiple sclerosis. Ann 

Neurol. 37:519-530, 1995 
• Genain CP, Nguyen M-H, Letvin NL, Pearl R, Davis RL, Adelman M, Lees JB, Linington C,  Hauser SL. Antibody 

facilitation of multiple sclerosis-like lesions in a non human primate. J Clin Invest. 96:2966-2974, 1995 
• Genain CP, Hauser SL.  Allergic encephalomyelitis in common marmosets: pathogenesis of a multiple sclerosis-

like lesion.  Methods: A companion to Methods in Enzymology. 10:420-434, 1996 
• Genain CP, Abel K, Belmar N, Villinger F, Rosenberg DP, Linington C, Raine CS, Hauser SL.  Late complications 

of immune deviation therapy in a non-human primate. Science. 274:2054-2057, 1996 

4. Identification of humoral immune mechanisms underlying autoimmune demyelination. 
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Using the animal model described above, I demonstrated that autoantibodies directed against myelin 
oligodendrocyte glycoprotein (MOG), a quantitatively minor myelin protein, are a major factor in producing MS-
like lesions. These data challenged previous assumptions on the pathogenesis of MS, and indicated clearly 
that autoimmune T cells, previously thought to be the sole trigger of MS, synergize with pathogenic 
autoantibodies. I then identified myelin reactive autoantibodies in direct contact with disintegrating myelin 
membranes within lesions in situ, both in the animal model and also in humans with MS. 

• Genain C, Cannella B, Hauser SL, Raine CS.  Identification of autoantibodies associated with myelin damage in 

multiple sclerosis.  Nat Med. 5:170-175, 1999 
• Raine CS, Cannella B, Hauser SL, Genain CP.  Demyelination in primate autoimmune encephalomyelitis and acute 

lesions:  A case for antigen specific antibody mediation.  Ann Neurol.  46: 144-160, 1999 

5. Development of B-cell therapies for multiple sclerosis. 
Based on my work implicating humoral pathogenesis in MS, I designed and led the clinical trials with the 
CD20+ B cell depleting drugs Rituximab (Genentech and Roche) and Ocrelizumab (Roche).  In phase 2 
studies, both agents demonstrated robust efficacy in relapsing-remitting multiple sclerosis. I have also led the 
global phase III trials for Ocrelizumab that will conclude this year. My colleagues and I also published an 
exciting new approach for rapid parallel sequencing of hundreds of thousands of B cell receptors from spinal 
fluid and blood of individual MS patients, revealing specific clones (“oligoclonal B-cells”) that are selectively 
amplified in the nervous system and that could in the future be selectively targeted to create precise therapy 
against culprit B-cell populations. 

• Hauser SL, Waubant E, Arnold DL, Vollmer T, Antel J, Fox RJ, Bar-Or A, Panzaro M, Sarkar N, Agarwal S, 

Langer-Gould A, Smith CH; HERMES Trial Group.  B-cell depletion with rituximab in relapsing-remitting multiple 

sclerosis.  N Eng J Med.  358:676-88, 2008. 
• Kappos L, Li D, Calabresi PA, O’Connor P, Bar-or A, Barkhof F, Yin M, Leppert D, Glanzman R, Tinbergen J, 

Hauser SL.  Ocrelizumab in relapsing-remitting multiple sclerosis: results of a Phase II randomized placebo-

controlled multicentre trial.  Lancet. 378:1779-87, 2011. 
• von Büdingen HC, Kuo TC, Sirota M, van Belle CJ, Apeltsin L, Glanville J, Cree BA, Gourraud PA, Schwartzburg 

A, Huerta G, Telman D, Sundar PD, Casey T, Cox DR, Hauser SL. B cell exchange across the blood-brain barrier 

in multiple sclerosis. J Clin Invest. 122:4533-43, 2012. PMC3533544 
• Hauser SL. The Charcot Lecture. Beating MS: A story of B cells, with twists and turns.  Mult Scler. 2014. 

PMC4580247 

Link to public database of peer reviewed publications: 

Full bibliography on NCBI 
Free reports by the Presidential Commission for the Study of Bioethical Issues 
  

D. Research Support  

Disease relevance of CD20 expression on T cells in multiple sclerosis patients 
R01NS092835-01 
This project seeks to determine in how far CD20-expressing T cells are involved in the 
autoimmune attack against myelin of the central nervous system in MS, to understand 
whether targeted depletion of this lymphocyte subset may represent a viable novel 
therapeutic option for MS with a potentially superior safety profile.  
Role in the project: Co-Principal Investigator with H-C von Buedingen

8/15/15 – 6/30/20

Gene Linkage Study of Multiple Sclerosis Sibling Pairs 
R01NS026799-25 
We will harness the power of neuroimaging information to bridge genetics with clinical 
expression of the disease (i.e. the phenotype), representing therefore an important step to 
promote evidence-based personalized medicine in a complex neurological disease. Role: 
Principal Investigator.

5/1/15-4/30/2019
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A Haplotype Map for Multiple Sclerosis 
1R01NS049477 
The goal of this study is to employ a comprehensive approach to identify the entire 
array of common causal variations across the genome that influence MS risk. 
Role in the project: Principal Investigator

 7/1/04 – 5/31/17 

The MS Bioscreen: Translational Digital Medicine for Multiple Sclerosis 
The Conrad H. Hilton Foundation 
We are developing prognostic algorithms for our first-generation data navigation tool 
for MS called the Bioscreen, designed to bridge the power of high-quality data with the 
efficiency of cloud-based data-management, and the user-friendliness of a tablet-
based application.  
Role in the project: Co-Principal Investigator with PA Gourraud

12/1/13-11/30/16

Educating Physician-Neuroscientists: The R25 at UCSF 
NIH/NINDS 
Role in the project: Program Director

7/1/15-06/30/20

Establishment of a Core DNA Repository for Multiple Sclerosis 
National Multiple Sclerosis Society NMSS RG 2899-D111 
We will maintain and expand a core DNA repository of MS patients and family 
members, as well as a centralized relational database system for the storage and 
pairing of clinical, demographic, and laboratory-generated data. 
Role in the project: Co-PI with Jorge Oksenberg

7/1/12 - 6/30/17
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Principal Investigator: Ryan Schubert, MD 

PLEASE USE 11 POINT OR LARGER FONT FOR THIS SECTION.  Margins are 0.5 inch for all four sides.   
CONTINUATION PAGES WILL BE AUTOMATICALLY GENERATED WHEN YOU REACH THE BOTTOM OF EACH PAGE 

[Refer to the Instructions for Submission for details on how to complete this section] 

Pending Applications 

No pending applications. 

Career Plans 

 My goal is to become an independent neuroscience researcher who develops precision diagnostics 
for MS and identifies environmental triggers for multiple sclerosis. I plan to focus my research on: (Aim 1) us-
ing molecular and statistical methods to discriminate patient subsets after a first demyelinating attack and 
(Aim 2) leveraging the same skill set to identify pathogen triggers of MS. My training with Prof. Lawrence 
Steinman, a world-renowned immunologist, provided me with rigorous training in the basic science of MS as 
well as an in-depth introduction to animal models of disease and techniques for studying the human immune 
system. My residency in Neurology at UCSF has led to my development as a clinician. I anticipate that my upcom-
ing fellowship at UCSF in MS and Neuroimmunology will give me further expertise in the diagnosis and management 
of demyelinating disease. By completing this program, I expect it will give me further insights required to make 
progress on my long-term career goals by gaining expertise in the current management of MS and Neuroinflamma-
tory disorders. This training will also help me identify the challenges facing clinicians and therefore develop projects 
designed to improve the care of patients. However, further progress toward my career goals requires that I de-
velop additional expertise in three content areas: (1) bioinformatics and statistical analysis of genomic data to 
guide my analysis of the data sets generated in Aims 1 and 2, (2) advanced training in molecular microbiology 
and virology techniques so that I can build on promising leads that I generate and (3) advanced clinical research 
analysis and management of study sites to learn how large multi-center, prospective clinical research pro-
grams in MS are designed and developed. In the following section, I present a detailed career development 
plan so I can acquire the additional training and mentored research experience that I need to compete suc-
cessfully for further funding, thereby achieving independence as a translational neuroscientist. 

 !  1
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Principal Investigator: Ryan Schubert, MD 

Training Plan 
 My primary mentor, Prof. Stephen Hauser, has conducted groundbreaking clinical research in multiple 
sclerosis. He is also an internationally recognized neuroimmunologist and geneticist and will mentor me at 
every step on career development and clinical research methodology. Prof. Joseph DeRisi (collaborator), is an 
internationally recognized expert in next-generation sequencing, bioinformatics and pathogen discovery. He 
will support the whole-proteome and virome phage display projects and provide guidance for best practices. 
However, my mentors and I have identified important training goals that I will address through new coursework 
and experiences outlined below. 
 A. Bioinformatics and statistical analysis of genomic data: I will complete a Certificate in Bioinfor-
matics program at UC Santa Cruz (UCSC) Silicon Valley Extension. There are four courses I have identified 
that I will take over the first two years. Fortunately, the lectures are offered online so I will not need to travel. I 
will get further training in computer programming and bioinformatics through two additional courses at UCSF 
and two intensive two week courses at Cold Spring Harbor Laboratory designed to produce publication-ready 
data. I expect that these courses will take up 20% of my time in years one and two. 
 B. Molecular microbiology techniques: During year one of my fellowship, I plan on attending an in-
tensive course at Cold Spring Harbor on antibody engineering, phage display, and immune repertoire analysis. 
I will also gain training through my collaboration with post-doctoral fellows in Prof. Hauser and Prof. DeRisis' 
laboratories. Additional training on cutting-edge technology is also available at any time through the Center for 
Advanced Technology at UCSF. I have already begun learning phage display during a 6 month intensive re-
search period. 
 C. Advanced training in biostatistics study design: Throughout my fellowship I will participate in the 
UCSF K Scholars Program through the Clinical and Translational Science Institute, including weekly works-in-
progress (WIP) and methodology seminars with unlimited expert guidance in epidemiology, biostatistics, grant 
writing, and career development. I will also meet weekly with Prof. Stephen Hauser and monthly with Prof. Joe 
DeRisi to discuss the data I generate. I will participate weekly in lab meetings and speak during seminars and con-
ferences (AAN and ECTRIMS) to gain feedback from other scientists. Twice monthly, I will meet with the Multiple 
Sclerosis Division to discuss ongoing clinical trials. 

Relevance to MS 
 I have been mentored by Prof. Lawrence Steinman, a pioneering MS immunologist whose work led to 
the development of natalizumab, one of the most potent therapies available to MS patients. Now, I am being 
mentored by Prof. Stephen Hauser, a leader in MS clinical trial design and discoverer that B cell depletion is a 
potent and safe therapy for MS. I have previously been funded by Stanford and HHMI and have published in 
MS research. Now, I am proposing two important innovations that will enable an unprecedented study of MS. 
First, while most prior studies have drawn from heterogeneous patient subsets (i.e. grouping progressive and 
relapsing MS treated with different therapies into a single “MS” cohort), we are recruiting a well-defined patient-
population who is undergoing exquisite phenotyping—those who are untreated and at the earliest stage of the 
disease. This patient cohort will be followed longitudinally. Over the past 18 months, 125 patients have thus far 
been enrolled in the study, and 32 of these study subjects have already returned for a 6 month follow-up repeat 
lumbar puncture and additional clinical and radiologic evaluations. 

 The second innovation of this proposal is the leveraging of comprehensive phage display with next-
generation sequencing to identify autoantibodies and viral antibodies in MS patients. This will give the best op-
portunity to date to discover target antigens and possible viral triggers in MS. By developing a powerful bioin-
formatics pipeline that discriminates patient subsets based on antibody repertoires, we have the potential to 
immediately impact the diagnosis and management of MS patients.  

 !  2
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Principal Investigator: Ryan Schubert, MD 

Research Plan 
 Clinically isolated syndrome (CIS) is either monophasic or the first demyelinating event of relapsing re-
mitting multiple sclerosis (RRMS) [1]. Predicting whether a CIS patient will go on to develop RRMS is currently 
difficult. While RRMS disease modifying therapy can delay conversion of CIS to clinically definite MS (CDMS, 
synonymous with RRMS), clinicians face major challenges as they decide whether to use one or any of the 12 
FDA approved treatments for RRMS in the CIS patient population [2]. The two central hypotheses of this 
project are 1) CSF autoantibody signatures can discriminate monophasic CIS from CDMS and 2) viral infec-
tions trigger the first demyelinating event in a subset of patients with a first demyelinating event. The goal of 
this first-of-its-kind proposal is to leverage comprehensive phage display with next-generation se-
quencing (NGS) to test these two hypotheses. This effort will be made possible only by combining 
state-of-the-art molecular biology with a unique, large, longitudinal patient cohort currently being as-
sembled by the UCSF MS Research Division. 

Antibody repertoires change throughout a person’s lifetime in response to environmental and path-
ogenic exposures. The existing literature supports the hypothesis that comprehensively defining the evolution 
of host and viral antibody targets in monophasic CIS and CDMS will enhance our ability to better discriminate 
between these conditions. In the process, we will also gain a better understanding of their immunopathogene-
sis. Specific pieces of evidence include: 1) CIS patients who generate antigen-specific oligoclonal im-
munoglobulin bands in the CSF have twice the risk of progression to CDMS [3]. 2) Therapeutic B cell depletion 
with CD20-targeting monoclonal antibodies reduces relapse rate, unequivocally implicating B cells and there-
fore almost certainly antibodies, which also act as B cell receptors, in MS disease progression [4]. 3) Success-
ful disease modifying therapies change B cells by pushing them away from memory phenotypes, suggesting 
learned antibody repertoires may be pathogenic [5, 6]. 4) The discovery of other neuroinflammatory diseases 
associated with autoantibodies and viruses provides proof-of-principle that our approach is likely to lead to a 
significant number of leads for further investigation [7, 8]. 5) Prior studies with smaller cohorts have shown that 
there is likely a distinct antibody sequence signature in monophasic CIS, but we will expand the cohort size 
significantly and test for antibody targets, providing deeper insights into immune pathogenesis [9, 10]. 6) Prior 
studies using Western blot against brain tissue samples showed that there is likely a distinct antibody reactivity 
signature in monophasic CIS, but we significantly improve upon the statistical performance of their approach, 
define antibody repertoires at multiple time points, substantially expand the number of peptides screened, and 
avoid the use of precious formalin-fixed paraffin-embedded brain tissue [11]. Our approach is also unbiased 
because we will define antibody targets using libraries containing all human and viral peptides rather than re-
stricting our search to those with avidity for proteins present in a single brain tissue specimen. This proposal 
has two completely independent aims, both of which leverage a unique patient cohort with phage display and 
NGS. 

Aim 1: To prospectively define the CSF autoantibody profiles of monophasic CIS and early CDMS us-
ing whole-proteome phage display 

This aim will identify all peptide autoantigens in CIS and early CDMS to address the hypothesis that patterns of 
autoantibody reactivity can discriminate disease state and type. 

A. Prospective, longitudinal patient cohort and controls 

 This proposal is being carried out in a laboratory embedded in the UCSF MS Research Group, which 
has a separately funded effort called the “EPIC” study (longitudinal observational natural-history study of MS 
run by PI Stephen L. Hauser, MD, http://msepicstudy.com) that recruits untreated CIS and CDMS patients at 
their first attack for longitudinal clinical evaluation, MRI, blood draw, and CSF collection. Over the past 18 
months, 125 patients have thus far been enrolled in the study, and 32 of these study subjects have already re-
turned for a 6 month follow-up repeat lumbar puncture and additional clinical and radiologic evaluations. Longi-
tudinal assessment allows us to collect spinal fluid for testing during active demyelination and during remission. 
This is unprecedented, generating paired patient data and thereby allowing patients to serve as their own con-
trol. Identifying a large number of CIS patients that convert to CDMS is feasible during the timeframe of this 
study because conversion usually occurs within two years [12]. 

 For further validation and for other inflammatory neurologic disease controls, we will also utilize UCSF 
MS biobank samples. CSF and serum from over 30 CIS, 100 CDMS, and 30 other inflammatory diseases 
(OIND) that meet these criteria are available for this project under an existing IRB-approved protocol. A portion 
of the other inflammatory disease samples we have banked will serve as biological controls since they contain 
autoantibodies against well defined peptide antigens (e.g. myasthenia gravis). Independent variables in our 
patient database include age, gender, EDSS, relapse rate, presence/absence of oligoclonal bands, im-
munoglobulin G concentration, immunoglobulin G index (CSF/serum IgG corrected for albumin), and MRI. 

B. Whole-proteome phage display coupled with immunoprecipitation and next-generation sequencing 
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 CSF samples will be randomized prior to interrogation with an already built phage display library com-
prised of 750,000 peptides tiled across the human proteome. Others have created a smaller phage display li-
brary of human peptides and a separate library expressing many viral peptides [13, 14]. Their attempt to study 
MS with their whole-proteome library was hampered by heterogeneous patient selection (i.e. placing primary 
progressive, secondary progressive, relapsing, and monophasic forms of disease into a single “MS” cohort), a 
smaller library size, and shorter peptide lengths [14, 15]. Members of Prof. DeRisi's lab started by computa-
tionally dividing the entire human proteome, including all known structural and splice variants, into oligonu-
cleotide sequences encoding 49 amino acid peptides with 24-residue overlap. The completed phage library 
was generated using classic molecular cloning such that individual phage particles contain 5-15 copies of a 
single human peptide expressed on the surface capsid protein (Figure 1). As far as we know, this is the largest 
and most comprehensive whole-proteome phage display library ever built. 

 Briefly, CSF from our study subjects will be incubated with protein A/G beads to capture immunoglobu-
lin. Next, we will use these antibodies to immunoprecipitate phage expressing their cognate antigens. DNA will 
be extracted from enriched and amplified phage for NGS library preparation. An already validated control anti-
body directed against a peptide fragment from the tubulin protein will be spiked-in to each experiment at a 
known concentration in order to perform quality control. Preliminary data shows that quantitative PCR using a 
tubulin-specific hydrolysis probe can rapidly verify whether enrichment has occurred at a sufficient level of 
quality to proceed with NGS (Figure 2).  

C. Bioinformatics pipeline 

 Once the NGS data is obtained, we will perform quality control and align the reads to the reference hu-
man genome 38 using the Bowtie2 algorithm [16]. We will filter and quantify aligned reads into a list of “peptide 
counts” for each patient sample and compare the frequency of each enriched peptide between patient cohorts 
to generate a list candidate autoantigens with the lowest false discovery rates. Using candidate autoantigens 
that best discriminate patient subsets, we will test at least six multivariate approaches for their ability to fit a 
final classifier model. These include classification and regression tree; logistic regression; support vector ma-
chine; quadratic discriminant analysis, and linear discriminant analysis. The goal will be to develop a classifier 
with a high negative predictive value for conversion to CDMS. 

Aim 2: To identify viral triggers of demyelination by longitudinally defining all viral exposures in CIS 
and early CDMS using virome phage display 

A. Patient recruitment 

 Aim 2 is independent from Aim 1, but a major advantage is that we will leverage patient recruitment by 
using serum and CSF from the same patients. When a virus is suspected of being a trigger for a given clinical 
condition, infectious disease specialists often require both acute and convalescent viral serologies because 
typically the quantity of antibody against the virus increases several orders of magnitude as early as four 
weeks after an infection. Since we are recruiting patients for two separate serum and CSF donations, we will 
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Figure 1 - Overview of the whole human proteome phage display system.
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have a very good opportunity to capture acute and 
convalescent serologies for any virus that may have 
triggered demyelination. 

B. Whole-virome phage display 

 The concept is the same as the whole-proteome 
phage display system except using viral peptides. 
The virome has been generated computationally us-
ing all viral peptides in the RefSeq/UniProt database 
with humans as a host. There are 24,000 viral pro-
teins in total that are represented by ~500,000 forty-
nine amino acid, overlapping peptides. A similar vi-
rome has been created by others, but it only covers 
90,000 viral peptides and has not been applied to 
the study of multiple sclerosis [14]. 

Clinical Significance 

 There is a need to discriminate monophasic CIS 
from CDMS because the treatments and prognosis 
are very different. Currently, Barkhof criteria show a 
sensitivity of 65%, specificity of 70%, accuracy of 
69%, positive predictive value (PPV) of 40% and 
negative predictive value (NPV) of 87% for distin-
guishing monophasic CIS from CDMS [17]. We hy-
pothesize that adding a comprehensive peptide au-
toantibody test to the Barkhof criteria will improve 
statistical performance as was the case in systemic 
lupus erythematosus (SLE) [18]. Furthermore, the 
environmental triggers of demyelination remain un-

known and, our unbiased approach has the chance to implicate viral triggers at the very earliest stages of dis-
ease. 

Feasibility, limitations, and future directions 

 Thanks to a well established clinical pipeline (EPIC-study) that is already recruiting study participants, 
and thanks to the efforts of Prof. DeRisi’s laboratory in developing the phage display system, we are well posi-
tioned to achieve our goals. Within six months, Aim 1 will be completed on a discovery cohort using available 
samples. Ongoing longitudinal patient recruitment will enable prospective validation. The virome has been 
generated in silico for Aim 2, and using knowledge gained by working with members of the DeRisi lab now and 
by completing formal training during my fellowship I will help generate the virome. 

 There are several limitations to address. The phage display platform expresses peptides that lack post-
translational modifications which may be necessary for the binding of certain antibodies. In addition, each 
phage will express a 49 amino acid peptide and not a whole protein so some conformational epitopes may not 
be expressed.   

 We will generate a large number of leads for future functional studies. Furthermore, our approach will 
be paired with ongoing efforts in the Hauser lab to identify the targets of monoclonal antibodies generated from 
patient-derived CSF B cells. If a disease-triggering antigen is discovered, it could lead to the development of 
antigen-specific therapy. 

Deliverables 

 This proposal will yield the following deliverables: 1) An unprecedented list of candidate autoantigens in 
a unique MS cohort at two separate time points; 2) an autoantibody diagnostic test with the potential to impro-
ve the treatment of patients after their first demyelinating event; and 3) the simultaneous identification of anti-
body titers against all known human viruses at the first demyelinating event and during remission. This propo-
sal addresses a critical need in the field of precision medicine for neurological disease, not addressed by cur-
rent methodologies. The strength of this proposal rests on our innovative and multidisciplinary team-based ap-
proach, which blends the best of clinical medicine, neurology, genomics, and proteomics.  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Figure 2 - Preliminary data. DNA was extracted from 
the whole-human proteome phage library before and 
after immunoprecipitation with an antibody directed 
against phage expressing a tubulin fragment. DNA was 
then subjected to quantitative PCR using a hydrolysis 
probe directed against the corresponding tubulin DNA 
sequence. This figure shows significant enrichment of 
tubulin-expressing phage after immunoprecipitation. 
Other data have confirmed the specificity of the tubulin 
hydrolysis probe and the presence of tubulin-express-
ing phage in our original library.
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OTHER SUPPORT 
 
 

NAME OF PROFESSIONAL:  HAUSER, STEPHEN 
Is this project active or pending? Active 
Project Number:  R01NS049477 
Name of Principal Investigator: Hauser  
Funding Source:  NIH/NINDS 
Title of Project (or Subproject): A Haplotype Map for 
Multiple Sclerosis 

Dates of Approved/Proposed Project: 
07/01/2004-05/31/2017   
Annual Direct Costs: 
$789,928 

Percent Effort: 
0.96 Calendar 

What are the specific aims of this project? 
The objective is to identify and characterize the complete repertoire of genes that predispose to multiple 
sclerosis and modulate its presentation. To this aim, we have established a multi-disciplinary research team 
that aggregates clinical and basic science efforts across six different institutions. 
 
 

NAME OF PROFESSIONAL:  HAUSER, STEPHEN 
Is this project active or pending? Active 
Project Number: RG 2899-D11 
Name of Principal Investigator:  Oksenberg/Hauser   
Funding Source: National Multiple Sclerosis Society 
Title of Project (or Subproject): Establishment of a 
Core DNA Repository for Multiple Sclerosis 

Dates of Approved/Proposed Project: 
07/01/2012-06/30/2017 
Annual Direct Costs: 
$285,701 

Percent Effort: 
0.60 Calendar 

What are the specific aims of this project? 
The objectives of this grant are to maintain and expand a core DNA repository of multiple sclerosis patients 
and family members. To maintain and expand a centralized relational database system for the storage and 
pairing of clinical, demographic, repository and laboratory generated data. 
 
 

NAME OF PROFESSIONAL:  HAUSER, STEPHEN 
Is this project active or pending? Active 
Project Number: W81XWH-14-1-0493 
Name of Principal Investigator: Henry  
Funding Source: Department of Defense 
Title of Project (or Subproject): Neuronal 
Determinants of Motor Disability in MS 

Dates of Approved/Proposed Project: 
09/30/2014-09/29/2016 
Annual Direct Costs: 
$200,000 

Percent Effort: 
0.60 Calendar 

What are the specific aims of this project? 
We propose a longitudinal design to the study in order to acquire data supporting both a model of the 
relationships between MS disease processes, motor tissue structure and function, and clinical motor 
dysfunction as well as a model of the dynamical evolution of these constituents. Even if the longitudinal model 
does not yet identify predictors of motor function decline with statistical significance over 1 year, such data will 
establish a basis for hypotheses regarding predictors of motor decline and the power needed to verify those 
hypotheses; the second time point data will also lend repeated measures support to the cross-sectional model. 
 
 

NAME OF PROFESSIONAL:  HAUSER, STEPHEN 
Is this project active or pending? Active 
Project Number: R25NS070680 
Name of Principal Investigator: Hauser   
Funding Source: NIH/NINDS 
Title of Project (or Subproject): Educating Physician-
Neuroscientists: The R25 at UCSF 

Dates of Approved/Proposed Project: 
09/01/2015-06/30/2020 
Annual Direct Costs: 
$441,338 

Percent Effort: 
Effort as 
needed 

What are the specific aims of this project? 
To provide support for a 6 month period of dedicated research training during residency, followed by a 1 year 
continuation of research support for fellowship training.  
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NAME OF PROFESSIONAL:  HAUSER, STEPHEN 
Is this project active or pending? Active 
Project Number: Hauser/Gourraud Co-PIs 
Name of Principal Investigator:  Hauser/Gourraud  
Funding Source: The Conrad H. Hilton Foundation 
Title of Project (or Subproject): The MS Bioscreen. 
Translational Digital Medicine for multiple sclerosis 

Dates of Approved/Proposed Project: 
12/01/2013-11/30/2016 
Annual Direct Costs: 
$265,500 

Percent Effort: 
0.60 Calendar 

What are the specific aims of this project? 
We have developed a first-generation data navigation tool for MS called the Bioscreen, designed to bridge the 
power of high-quality data with the efficiency of cloud-based data-management, and the user-friendliness of a 
tablet-based application. This grant will further the development of the prognostic algorithms and extend the 
use of this instrument to non-research patients by capturing in real-time key elements of their disease course. 
 
 

NAME OF PROFESSIONAL:  HAUSER, STEPHEN 
Is this project active or pending? Active 
Project Number: R01NS026799 
Name of Principal Investigator: Hauser   
Funding Source: NIH/NINDS 
Title of Project (or Subproject): Gene Linkage Study of 
Multiple Sclerosis Sibling Pairs 

Dates of Approved/Proposed Project: 
09/30/2015-07/31/2019 
Annual Direct Costs: 
$268,125 

Percent Effort: 
0.96 Calendar 

What are the specific aims of this project? 
Our proposal harnesses the power of neuroimaging information to bridge genetics with clinical expression of the 
disease (i.e. the phenotype), representing therefore an important step to promote evidence-based personalized 
medicine in a complex neurological disease. 
 
 

NAME OF PROFESSIONAL:  HAUSER, STEPHEN 
Is this project active or pending? Active 
Project Number: R01NS092835-01 
Name of Principal Investigator:  Hauser/Von 
Buedingen 
Funding Source: NIH 
Title of Project (or Subproject): Disease relevance of 
CD20 expression on T cells in multiple sclerosis 
patients 

Dates of Approved/Proposed Project: 
08/15/2015-06/30/2020 
Annual Direct Costs: 
$231,246 

Percent Effort: 
2.4 Calendar 

What are the specific aims of this project? 
This project seeks to determine in how far CD20-expressing T cells are involved in the autoimmune attack 
against myelin of the central nervous system in MS, to understand whether targeted depletion of this 
lymphocyte subset may represent a viable novel therapeutic option for MS with a potentially superior safety 
profile.  
 
 
 

NAME OF PROFESSIONAL:  HAUSER, STEPHEN 
Is this project active or pending? Pending 
Project Number: P0516970 
Name of Principal Investigator: Bove  
Funding Source: Patient-Centered Outcomes 
Research Institute 
Title of Project (or Subproject): From the Institute to 
Web: Expanding the MS Bioscreen to deliver real-
world precision medicine 

Dates of Approved/Proposed Project: 
01/01/17-12/31/18 
Annual Direct Costs: 
$420,000 

Percent Effort: 
0.24 Calendar 

What are the specific aims of this project? 
The major goal of this grant is to develop a web-based version of the Multiple Sclerosis BioScreen, the MS 
BioScreen Open, so that any patient, caregiver or provider anywhere can provide information about an 
individual’s disease course, view this course in the context of a contemporary, aggressively treated cohort, 
view prediction about their future disease course including the likely impact of disease modifying therapies, and 
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finally access educational modules designed to empower the patient to participate more meaning fully in their 
own care. 
 
 
 

NAME OF PROFESSIONAL:  HAUSER, STEPHEN 
Is this project active or pending? Pending 
Project Number: P0517729 
Name of Principal Investigator: Bove/Hauser   
Funding Source: Conrad N. Hilton Foundation  
Title of Project (or Subproject): From the Institute Into 
MS Clinic: Expanding the MS Bioscreen to deliver 
real-world precision medicine 

Dates of Approved/Proposed Project: 
12/1/2016-11/30/2019 
Annual Direct Costs: 
$270,000 

Percent Effort: 
0.60 Calendar 

What are the specific aims of this project? 
We have developed the Multiple Sclerosis BioScreen, a unique, proof-of-concept, precision medicine disease 
management tool. We are now seeking to democratize access to this tool by creating a “do-it-yourself” Open 
MS BioScreen version, available to any patient, caregiver or clinician with a Web browser. This would allow any 
user anywhere (within or beyond highly specialized academic care settings) the opportunity to enter data on 
their condition, obtain a richly contextualized digestible and actionable predictive output, free of commercial 
interest, and participate in a shared decision making process. 
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A. Personal Statement 

My research focus is on coupling protein display technology with next generation sequencing to discover the 
origins and immunologic mechanisms of human autoimmune central nervous system (CNS) diseases like 
multiple sclerosis (MS), neuromyelitis optica, and autoimmune encephalitis. I would like to use these 
discoveries to develop signatures of antibody disease activity that might aid in the development of personalized 
treatment plans for MS patients. I have the background necessary to continue my work in neuroimmunology, 
having successfully published during my Howard Hughes Medical Institute (HHMI) medical fellowship at 
Stanford under the mentorship of Dr. Lawrence Steinman, M.D. During my time in the Steinman lab, I worked 
with my colleague Dr. Robert Axtell on a project showing interferon-beta pushes some B lymphocytes towards 
an immune regulatory phenotype in MS and the animal model, experimental autoimmune encephalomyelitis. I 
developed foundational technical experience in translational and basic research techniques including patient 
recruitment, flow cytometry, western blot, polymerase chain reaction, enzyme-linked immunosorbent assays, 
primary cell culture, immune proliferation/stimulation assays, animal models including genetic knockouts, light 
microscopy, and basic histopathology. My effort resulted in a first-author peer reviewed manuscript (Journal of 
Immunology), the filing of a patent, and a poster presentation at the American Academy of Neurology (AAN) 
conference.  The AAN awarded me the Medical Student Prize for Excellence in Neurology. 

Given my interest in using high-throughput sequencing technology, I am working with Dr. Hauser (clinical 
mentorship and patient recruitment) and Dr. DeRisi (phage display and next generation sequencing) to develop 
as a scientist. I am currently in the beginning of a 6 month research elective while completing PGY-4 
Neurology and have been accepted into the UCSF Multiple Sclerosis / Neuroimmunology Clinician Scientist 
Fellowship (Basic and Translational Research, 2-3 years), which will begin in the Summer of 2017. During my 
fellowship, I plan to complete the NMSS Fellowship and leverage the discoveries I generate to apply for a 
mentored K08 award. 

a. Schubert RD, Hu Y, Abraham P, Winderl J, Dunn J, Steinman L, Axtell, RC. IFN-β Treatment 
Requires B cells for Efficacy in Neuroautoimmunity. The Journal of Immunology. March; 194(5):2110-6, 
2015.  

B. Positions and Honors 

Positions and Employment: 
2005  Research Clerk, Department of Biochemistry, Mayo Clinic, Scottsdale, Arizona 
2006  Summer Undergraduate Research Fellow, Department of Biochemistry, Mayo Clinic, Scottsdale, 
  Arizona 
2007-2008 Research Assistant, Department of Biological Sciences, University of     
  Southern California, Los Angeles, California 
2008-2013 MD Student, Stanford University School of Medicine, Stanford, California 
2010-2011 HHMI Medical Fellow, Stanford University School of Medicine, Stanford, California 
2013-Present UCSF Neurology Residency 

Other Experience and Professional Memberships 
2006-2008 Teaching Assistant in General Chemistry, Organic Chemistry, and Molecular Biology, University  
  of Southern California, Los Angeles, California 
2010  NCAA Student Athlete Tutor, human biology course, Stanford University, Stanford, California 
2011-2012 Editor-in-Chief, The H&P, Stanford University School of Medicine, Stanford, California 
2013-present Member, American Academy of Neurology 

Honors 
2005  Alpha Lambda Delta honor society, University of Southern California, Los Angeles, California 
2004-2008 Deans List, University of Southern California, Los Angeles, California 
2008  Magna cum laude, University of Southern California, Los Angeles, California 
2011, 2012 Stanford Society of Physician Scholars award recipient, Stanford University, Stanford, California 
2013  American Academy of Neurology Medical Student Prize for Excellence, Stanford University,  
  Stanford, California 

C. Contribution to Science 

1. In mulitple sclerosis (MS), the most widely prescribed treatment remains recombinant interferon beta 
(IFNβ). Despite this, some patients respond poorly to IFNβ and its immunosuppressive mechanisms are 
not well understood. In our work, we discovered that IFNβ treatment pushed peripheral B lymphocytes into 
a transitional, regulatory phenotype defined by expression of CD19, CD24, CD38 and IL-10.  In a widely 
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used mouse model of neuroinflammation, experimental autoimmune encephalomyelitis (EAE), IFNβ 
appeared to exert benefit through B lymphocytes dependent mechanism, suggesting B lymphocytes were 
exhibiting an immune regulatory role. The findings provide important insight for basic research efforts into 
how IFNβ tamps down neuroinflammation.  More practically, the findings suggest that increased transitional 
B lymphocyte activity may be a therapeutic biomarker of a favorable immune profile in MS patients. 

a. Schubert RD, Hu Y, Abraham P, Winderl J, Dunn J, Steinman L, Axtell, RC. IFN-β Treatment 
Requires B cells for Efficacy in Neuroautoimmunity. The Journal of Immunology. March; 194(5):2110-6, 
2015. 

2. The risk factors and costs for peripheral nerve injury and subdural hematoma had previously been derived 
from limited cohorts in single academic centers. We studied massive cohorts of patients in the Nationwide 
Inpatient Sample (NIS), the largest all-payer database for nonfederal community hospitals, for trends in 
demographics and costs of these common neurologic problems. The publications document a rapid 
increase in the incidence of traumatic subdural hematoma and an increase in cost of care for both of these 
conditions over the preceding decade. The data on subdural hematoma suggest the increased use of 
anticoagulants in an aging population may be to blame for a rise in incidence, and provide a background 
for future clinical research. My role in the work was to extract data from the NIS, perform logistic regression 
analysis, and write the manuscripts. 

a. Schubert RD, Kalanithi P (co-first authors), Lad SP, Harris OA, Boakye M. Hospital costs, incidence, 
and in hospital mortality rates of traumatic subdural hematoma in the United States. Journal of 
Neurosurgery. 115(5): 1013-8, 2011.  

b. Lad SP, Schubert RD, Nathan JK (co-second), Kalanithi PS, Patil CG, Henderson JM, Boakye M. 
Trends in Median, Ulnar, Radial, and Brachioplexus Injuries in the United States. Neurosurgery. May; 
66(5):953-60, 2010. 

D. Completed Research Support & Scholastic Activity 

No ongoing or completed research support in the past three years. Previously, I received research support 
from Mayo Clinic, HHMI and the Stanford School of Medicine. 

YEAR COURSE TITLE GRADE YEAR COURSE TITLE GRADE

UNIVERSITY OF SOUTHERN 
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+
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Applications of Molecular Biology 
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A 2008
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Mechanisms of Bacterial 
Survival, Adaptation, & Evolution

A 2009 Immunology in Health and 
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+

2007
Introduction to Statistics for 
Biologists A 2009 The Nervous System +
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Discovery and Development A 2009

Immunology Research 
Seminar +
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UNIVERSITY OF 
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2009 Immunology Journal Club + 2013 PGY-1 Internal Medicine

2009 Human Health and Disease 1 + 2014 PGY-2 Neurology

2009 Human Health and Disease 2 + 2015 PGY-3 Neurology

2009 Human Health and Disease 3 +

2009 Medical Scholars Research +

2010 Translational Immunology +

2010 Immunology Research Seminar +

2010 Immunology Journal Club +

2010 Human Health and Disease 4 +

2010 Medical Scholars Research +

2012
Advanced Clinical Elective in 
Neurology
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Advanced Clinical Elective in 
Neurology

+

All courses at Stanford School of 
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August 10, 2016 

RE: Ryan Schubert, NMSS Fellowship 
 

Dear Colleagues, 

 

Ryan Schubert worked in my laboratory for four years while doing his MD at Stanford.  He won 
a prestigious Howard Hughes Fellowship supporting him in his research.  He completed an 

outstanding research project in the area of multiple sclerosis and related demyelinating 

conditions.   He was able to juggle research and clinical rotations masterfully after returning to 
clinical rotations. His work during medical school on B-cell activation factor and type 1 interferon 

was published with Ryan as first author in the Journal of Immunology in 2015, IFN-ß treatment 

requires B cells for efficacy in neuroautoimmunity (J Immunol. 2015 Mar 1; 194(5):2110-6).   
 

In this paper, where he studied clinical and pre-clinical samples, Ryan showed that transitional 

B cells [CD19(+)CD24(++)CD38(++)] from both healthy controls and IFN-β-treated MS patients 

are potent producers of IL-10, and that the capability of IFN-β to induce IL-10 is amplified when 
B cells are stimulated. Similar changes were seen in mice with experimental autoimmune 

encephalomyelitis. IFN-β treatment increases transitional and regulatory B cell populations, as 

well as IL-10 secretion, critical for attenuation of autoimmunity.  He demonstrated that IFN-β 
therapy requires immune-regulatory B cells. 

 

Ryan is highly independent.  He is able to formulate research questions, and then design and 
execute experiments to prove or disprove his hypothesis. Alongside his independence he knows 

when to ask for help.  My discussions with him about research, including the foundations for his 

experiments and the construction of the actual protocols were a delight.  He shares data, and is 

capable of incisive and thoughtful analyses.  His reports and organization of data are 
outstanding.  He is adept at oral presentation. 

 

I think that Ryan Schubert has the potential to be a star in research on multiple sclerosis.  I 
would rate him one of the very best in my 36 years on the faculty here at Stanford. He is a gem. 

During Neurology residency at UCSF he has continued to publish and has performed brilliantly 

in the clinic, according to my very good sources. 

 
I give Ryan my highest recommendation.  He is on a stellar trajectory. 

 

Sincerely, 
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University of California 

San Francisco

Department of Neurology 

School of Medicine 

Sandler Neurosciences Building 

675 Nelson Rising Lane 

San Francisco, CA 94158 

Campus Mail Box: 3208 

415-476-9211

http://neurology.ucsf.edu 

August 16, 2016 

RE: Dr. Ryan Schubert 

To Whom It May Concern: 

I am writing to enthusiastically endorse Dr. Ryan Schubert for a National MS 
Society fellowship. I have mentored Ryan over the past 2 years as he prepares to start 
his Neuroimmunology fellowship in the summer of 2017. We first worked together 
when Ryan offered to help me write a review article in Current Opinions in 
Neurology on cutting edge techniques for antibody and pathogen discovery in 
patients with idiopathic neuroinflammatory conditions. Ryan demonstrated an ability 
to summarize a diffuse literature into a cogent summary that is useful for practicing 
neurologists. As a result, the manuscript was selected as an “Editor’s Choice” article. 

More recently, Ryan started a 6 month rotation in the DeRisi and Hauser laboratories 
to learn about our recently developed phage display library that represents the entire 
human proteome. He has shown great enthusiasm and diligence as he has contributed 
to optimizing the phage display protocols, including developing a TaqMan qPCR 
assay that will be used for quality control. He is also eagerly learning the 
bioinformatics skills in the Unix, R and python environments that will be necessary 
for him to independently analyze the large datasets he will be generating with his 
experiments. Lastly, he has shown great creativity and a deep fund of knowledge 
about multiple sclerosis as he thinks through the various patient cohorts on whom the 
proteome and virome assays could be most illuminating. 

Ryan has demonstrated a very strong focus on neuroimmunology and multiple 
sclerosis since his work with Dr. Steinman during medical school at Stanford. He has 
a great ability to think deeply about underlying immunologic questions and how they 
might relate to human diseases like multiple sclerosis. It is evident from a single 
conversation with Ryan that he has a single-minded focus on advancing the field of 
MS, both with regard to improving patient outcomes but also to advance our 
understanding about the immunopathogenesis of the disease. His enthusiasm, skill 
set and intelligence put him in an outstanding position to take advantage of the 
phenomenal molecular biology resources and expertise in the DeRisi and Hauser 
laboratories as well as the wonderful patient cohorts and biobanks that have been 
amassed by the MS division at UCSF. I have no doubt that Ryan will have great 
success in his fellowship, and the National MS Society fellowship will provide 
critical support for him as he develops into an independent physician-scientist. 

Warm regards, 

  Michael Wilson, MD 
Assistant Professor in Residence 
Department of Neurology 
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Department of Neurology 

UCSF MS Center 

675 Nelson Rising Lane, Ste 221B, Box 3206 

San Francisco, CA 94158 

(415) 353-2069   (Tel) 

(415) 353-2633   (Fax) 

August	15,	2016	

	

Dear	Selection	Committee,	

	

I	write	enthusiastically	to	support	Dr.	Ryan	Schubert’s	application	for	a	Clinician	Scientist	

award.	Ryan	is	an	outstanding	clinician-scientist	and	a	truly	innovative	thinker.	Ryan	has	

been	an	outstanding	resident	in	neurology	at	UCSF	–	one	of	the	best	I	have	worked	with	–	

with	an	excellent	attention	to	and	thoughtful	integration	of	detail.	He	also	has	an	evident	

passion	for	the	basic	science	that	underpins	clinical	care.	I	have	had	the	privilege	of	

supervising	Ryan	in	several	contexts,	including	the	MS	/	neuroimmunology	clinic,	on	the	

inpatient	service	at	our	county	hospital	and	in	manuscript	writing	(including	a	paper	on	

IgG4	related	disease	that	was	published	in	2016	in	Neurology:	Neuroimmunology	and	

Neuroinflammation).		

	

Ryan	continues	to	demonstrate	a	firm	commitment	to	immunology	and	MS	research.	

During	protected	research	time	in	residency	he	has	been	embedded	within	the	UCSF	MS	

Center	research	group.	He	is	able	to	formulate	research	questions	independently	and	has	

an	excellent	sense	of	key	translational	questions	in	MS	research.	He	gave	an	outstanding	

oral	presentation	on	the	risks	and	benefits	of	breastfeeding	in	MS	to	the	MS	Faculty	and	

Trainees	that	generated	excellent	discussion	and	supported	development	of	local	

guidelines.	Ryan	also	continues	to	publish	even	during	the	busy	UCSF	neurology	residency,	

with	two	additional	manuscripts	pending	(including	another	paper	with	me).	

	

Ryan	is	clearly	a	rising	start	in	in	the	field	of	MS	and	MS	research.	He	will	be	matriculating	

as	a	fellow	in	the	UCSF	MS	Center	clinician	scientist	MS	fellowship	program	in	July	2017.	

His	research	project	is	cutting-edge,	leveraging	new	technologies	with	basic	immunology	to	

identify	antibody	signatures	in	CIS/new	onset	MS.	Ryan	has	the	passion,	drive	and	skills	to	

succeed	as	a	clinician	scientist,	and	I	highly	recommend	him	for	this	award.		

	

	

Yours	Sincerely,	 	 	 	 	 	

	

	

Dr.	Jeffrey	M.	Gelfand,	MD,	MAS	

Director,	UCSF	MS	Center	Clinical	Fellowship	Program	 	 	 	
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2/3/2018 
To: 
Jane Ransom 
Executive Director  
American Brain Foundation 

Robert Griggs, MD 
Chair, Research Advisory Committee 
American Brain Foundation

_____________________________________________________________________________________ 
 

LetsGetProof.com 
 
This document provides a briefing on a recent development in the field of neurology research that is relevant to the 
activities of the American Brain Foundation.  
 
Background 
In January 2018, during the International Stroke Conference, American Academy of Neurology President Dr. Sacco was 
approached by key opinion leaders in cerebrovascular neurology, senior investigators Dr. Jeff Saver and Dr. Mayank 
Goyal. These investigators provided a presentation outlining the development of a novel web based platform for crowd-
sourcing scientific review of research proposals, called LetsGetProof.com. Following this proposal Dr. Sacco contacted 
ABF research advisory committee member Dr. Scharf to review the proposal and engage Drs. Goyal and Saver to discuss 
the project in more detail and determine whether the possibility of a mutually beneficial collaboration between these two 
entities might exist. After a phone conference with founders Drs. Saver and Goyal, Dr. Scharf reviewed notes and drafted 
this memo summarizing the proposed platform and suggested recommendations  
 
Summary 
LetsGetProof.com is an innovative nonprofit collaboration between two key opinion leaders in vascular neurology to 
create a web based platform for crowd sourcing scientific review of research proposals and foster the development of new 
research collaborations. The site intends to provide a live platform for academic researchers to post potential research 
protocols in a publically viewable common work space. These documents are then subjected to rigorous crowd-sourced 
scientific review period where open comments and edits are viewable to all. All comments are public and reviewers have 
no claim to authorship or intellectual property unless otherwise determined by the owner of the proposal. Peer review is 
meant to be offered as a free service by both senior investigators in the relevant space as well as cross-disciplinary 
expertise. All submissions and comments are permanently archived on the site. Registration and academic affiliation are 
required for posting research proposals, and the site is inclusive of non-physician investigators. The process of review is 
meant to both improve the proposal but also to facilitate collaboration and relationship development. Top rated reviewers, 
comments, and research proposals are registered by user analytics and trending proposals and comments are profiled 
similar to Reddit and Twitter. Once a proposal has completed a period of review, the author may choose to accept any of 
the comments without charge or ceding claim of authorship. The site is designed to operate any number of proposals 
simultaneously. The scientific subject matter of proposals initially may relate to neurology and specifically stroke 
neurology given the founders expertise, but it is there vision that as the user base expands, there will be no inherent 
restrictions based on scientific discipline (i.e. involve all fields). They have also considered adding a crowdfunding 
capability to this site as well. Also potential funders from any background may be found via networking that arises from 
the peer review.  
 
The site is currently designed but not yet launched or live for viewing because the developers are looking for a scientific 
partner. As such, there is no currently scheduled go-live date. Initially, they had approached the American Stroke 
Association/AHA, however the concept did align with AHA strategic initiatives. The founders of LetsGetProof.com have 
filed for patent protection. If a patent is granted, the founders do not anticipate licensing the technology. The founders of 
LetsGetProof.com have considered advertising as a revenue source. 
 
The developers see the following advantages: 

‐ dramatic speeding up of peer review process 
‐ involvement of many more brilliant people arguing, criticizing: likely to yield a higher quality proposal 
‐ no fixed denominator of funds (unlike a typical funding agency) 
‐ if the community at large more than one proposal both or more can be funded 
‐ the web based solution could provide a mechanism for industry partners to work with each other 
‐ no geographical barriers: i.e. a person from China can comment on a proposal from Seattle) 
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‐ frees up traditional funding agencies like NIH to fund research that is more long term, felt to be very important 
but does not have popular support, research on rare conditions, research of massive scale (that may be beyond the 
capacity of the contributing individuals or industry. 

‐ problems that have no obvious champion and have no business case could also be solved this way 
‐ e.g. a person from a sub-Saharan country could bring up a question that is unique to that part of the world. At the 

same time everyone from across the world is free to provide solutions and research designs 
‐ the mechanism of funding would essentially remain the same (except for industry as they would be no obvious 

business case) 
‐ the academic experts with experience could help in the conduct of the trial, statistical planning and analysis and 

quality control. 
 
Current status 
Website is 90% complete. Developers feel that a pilot phase should be related to Stroke given their respective 
backgrounds. They are looking for a National or Internationally recognized partner (such as the AAN or ABF) that sees 
the opportunity in this and wants to use this platform. It is intended to be a not for profit organization. The developers are 
open to collaboration, cobranding, cross promotion. They are not currently partnered. 
 
Recommendation 
An innovative idea from established senior investigators dedicated to improving the scientific review landscape that may 
provide a valuable service to the neuroscience research community, therefore I would recommend inviting the creators to 
formally present the idea to the research advisory committee either by telephone or in person at the 2018 Annual Meeting. 
I see the proposal centered on scientific review and collaboration and not as a direct competitor as an alternative science 
crowdfunding platform. A unique opportunity for the ABF to reach the scientific community if executed under the right 
circumstances and should be discussed further. 
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Consensus Statement on the Advisability of Funding Research on Mental Illness by the 
AAN and the ABF with Particular Emphasis on  

Clinical Research Training Awards and Crowdfunding Projects 
 

Research on neurological disorders is currently funded by 18 separate NIH Institutes including 
the NINDS and the NIMH. While there has been explosive growth in basic and translational 
science and clinical research initiatives in the brain sciences, DSM-5 encapsulates the dilemma 
of focusing on mental disorders as primary areas of research inquiry, rather than as 
complementary areas of focus in instances exhibiting a partial continuum of clinical signs and 
symptoms to those of neurological disorders, particularly given their frequent phenotypic 
complexity, heterogeneity, intricate inciting events and incomplete nosology. The 2018 NIMH 
Strategic Plan and an extensive review of the relevant biomedical literature highlights the 
benefits of keeping the focus of funding separate for neurological and psychiatric disorders 
while deriving shared benefits from explosive growth in each discipline as they relate to the 
scientific underpinnings of normal and deregulated brain functions and of commonalities of 
cross-over syndromes such as autism spectrum disorders.  
 
It is important to place these issues within the relevant context. Components of the NIH BRAIN 
Initiative are helping to interrogate the enormous and poorly defined diversity of regional neural 
cell types, cell fate specification hierarchies, profiles of associated synaptic connections and 
neural circuitries, electrophysiological properties, behavioral outputs, functional modularity, 
mechanisms orchestrating specification and maintenance of neural precursor and terminally 
differentiated cellular identities, and advanced technologies and analytical tools to better 
interrogate the micro-circuitry and associated neural network properties. Whole brain multimodal 
imaging parameters will determine the involvement of brain networks, such as default mode and 
saliency networks in health and specific neuropsychiatric disease states and associated state-
dependent transitions. At the nanotechnology level, the ability to visualize individual cellular 
transcriptional events and translational processing as well as intra- and inter-cellular transport of 
biomolecules within the brain and throughout non-neural tissues and organs including the germ 
line has already allowed an unprecedented examination of biophysical parameters (including 
transcriptional pausing, circadian rhythmicity and intercellular transport routes and principles) 
underlying dynamic genomic processes as well as informational pathways involving whole 
organism and even intergenerational signaling and relevant biological processes. One 
potentially tangible goal will be to link single molecule to whole organism functional imaging in 
health and disease.  
 
These initiatives encompass the fields of evolutionary biology; developmental, molecular, 
cellular, systems and computational neuroscience; genetics, epigenetics, epitranscriptomics 
(biochemical modifications of RNA with protean functions including mediating developmental 
timing and cell fate mechanisms); translational control and proteostasis; autophagy and cellular 
biomolecular turnover; immunobiology and inflammatory states; the microbiome and associated 
ecosystems; energy regulation and metabolism; aging and longevity; organelle interactomes; 
stem cell biology and tissue regeneration; cell division, planar polarity, viability and cell death; 
cellular vulnerability; cellular competition and extrusion of irrevocably damaged cells through 
signaling mechanisms; cell intrinsic and environmental stressors; and critical periods of plasticity 
amongst many others. 
 
Scientific investigations into neurological disorders and mental illnesses have also furnished 
major new insights into the observation that each neuron (and macro- and microglia and other 
constituents of the cellular microenvironment) may harbor hundreds of somatic mutations with 
dynamic trajectories based on DNA repair processes, context-specific enzyme effectors, 
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transcriptional and replication stressor states, and excessive degrees of aneuploidy. Brain 
somatic mosaicism may therefore arise, in part, from developmental stage-specific mutations 
that alter subsets of neural transcriptomes and proteomes that, in turn, affect cardinal cellular 
and systems processes including homeostasis, plasticity, connectivity, reprogramming efficiency 
and many other seminal cellular properties. In this regard, there is increasing recognition of a 
variety of structural variations including copy number variations, inversions, translocations, 
chromotripsis (thousands of clustered chromosomal rearrangements occurring as a single event 
in localized and confined genomic regions in a limited subset of chromosomes) with micronuclei 
and immunostimulatory DNA linking genomic instability to innate immunity, as well as the 
dynamic insertions of mobile genetic elements.  
 
Moreover, the study of different classes of brain disorders have pioneered the study of how 
certain master transcription factors and epigenetic effectors associated with the risk architecture 
of specific neuropsychiatric diseases can improve cognitive profiles in model organisms. In a 
broader sense, these scientific initiatives have accelerated our understanding of cis- and trans- 
acting regulatory organization of the human genome in health and brain disorders. They have 
also defined the modular profiles of nuclear matrix microdomains, nuclear/cytoplasmic 
compartmentalization, mechanosensing and biophysical state transitions as well as 
chromosome-wide regulation of boundary elements that define topological-associated domains 
and higher-order chromatin interactions that define complementary compartmental structures. 
These evolving conceptual frameworks and their deregulated cytoskeletal-nucleoskeletal 
linkages help to define cell fate determination, transitional states and epigenetic corollaries. 
  
Such separate but conjoint research initiatives have also taken advantage of evolutionary 
biology to identify ‘human accelerated genes’ that impart evolutionary innovations in form and 
function to higher-order neocortical regions that frequently represent the unique brain substrate 
for mediating sophisticated cognitive and behavioral functions as well as enhanced vulnerability 
to neurological disorders such as neurodegenerative diseases as well as mental illnesses. 
These human-specific mechanisms can increasingly be interrogated through combinatorial 
techniques employing precision medicine applications such as patient-specific iPSC-mediated 
constituent functional differentiation in concert with self-organization within human organoids. 
These studies will foster innovative biomarker initiatives, next generation therapeutic 
applications, an enhanced and integrative nosology, more definitive assessment of biological 
mechanisms, cross-disciplinary application of deep-brain stimulation and related 
neuromodulatory procedures and investigations of disease co-morbidities and inverse co-
morbidities as well as their mechanisms of actions, societal contexts, and corresponding service 
models. 
 
However, there are specific areas where neurology and psychiatry meet and should be 
supportable. Most major classes of pediatric and adult neurological disorders have varying 
degrees of intricate behavioral and more classical psychiatric manifestations that frequently 
provide insights into disease pathogenesis and therapeutic applications. Two final instructive 
articles represent ideal examples of potential novel conceptual insights involving this 
neuropsychiatric interface. The first journal article postulates a unified ‘theory of mind’ that 
places metabolism and energy regulation (allostasis) as well as the sensory consequences of 
that regulation (interroception) at its core and postulates that depression may represent a 
disorder of allostasis that is due to an insensitivity to sensory context. Since the nervous system 
appears to represent the epicenter of longevity mechanisms with its modular organization 
mediating different components of sensory processing including nutrient sensing and energy 
regulation and remote somatic signaling promoting mitochondrial biogenesis and additional 
quality control mechanisms including hormesis. Interestingly, there is increasing evidence that 
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both neuropsychiatric and neurodegenerative disorders are associated with developmental 
pathogenesis, and longevity mechanisms also appear to be developmentally programmed, with 
maternal and prenatal stressors deregulating hormonal and epigenetic mechanisms that 
maintain the integrity of longevity responses and mitigate the impact and consequences of 
earlier stressor states on late-onset nervous system dysfunction and disease. The second 
article highlights the fact that a subset of children with autism spectrum disorders (ASD) exhibit 
improved behaviors and enhanced communications during febrile episodes. The authors 
hypothesize that febrigenesis and the behavioral state changes associated with fever depend 
upon selective normalization of key components of a functionally impaired locus coeruleus-
noradrenergic (LC-NA) system. They posit that autistic behaviors result from developmental 
dysregulation of LC-NA specification and neural network deployment and modulation linked to 
the core behavioral features of autism. Fever transiently restores the modulatory functions of the 
LC-NA system and ameliorates autistic behaviors. Fever-induced reversibility of autism 
suggests preserved functional integrity of widespread neural networks orchestrated by the LC-
NA system, and specifically the subsystems involved in mediating changes of behavioral set 
(state-dependent switching mediated by the default mode network). Alterations of complex 
gene-environmental interactions and associated epigenetic mechanisms during seminal 
developmental critical periods are viewed as instrumental in LC-NA dysregulation as 
emphasized by the timing and severity of prenatal maternal stressors on autism prevalence. 
This hypothesis has major implications for a rational approach to further interrogating the 
interdisciplinary etiology of ASD and for designing novel biological detection systems and 
therapeutic agents that target the LC-NA system’s diverse network of pre- and postsynaptic 
receptors, intracellular signaling pathways and dynamic epigenetic remodeling processes 
involved in their regulation and functional plasticity. Most major classes of adult and pediatric 
neurological disorders have varying degrees of intricate behavioral and more classical 
psychiatric manifestations that frequently provide insight into disease pathogenesis and 
therapeutic applications. 
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Research Advisory Committee Terms 
 
 
  Research Advisory Committee Members Member Terms 
    End 1st Term End 2nd Term End 3rd Term Extension

1.  Robert Griggs, Chair  12/31/2017 12/31/2019 12/31/20211

2.  Carsten Bonnemann  12/31/2017 12/31/2019 12/31/2021
3.  Merit Cudkowicz  12/31/2017 12/31/2019 12/31/2021  
4.  Mark Mehler  12/31/2019 12/31/2021 12/31/2023
5.  John Morris  12/31/2017 12/31/2019 12/31/2021  

6.  Raymond Roos  12/31/2017 12/31/2019  12/31/2021  

7.  Ralph Sacco  12/31/2017 12/31/2019 12/31/2021  
8.  Eugene Scharf  12/31/20182

12/31/2019
12/31/2021 12/31/2023   

9.  Ira Shoulson  12/31/2017 12/31/2019 12/31/2021  

  2018 Recruitment Needs 

  Recruit member in 2018 to begin 1‐year term in 2019 12/31/2019 12/31/2021 12/31/2023
  Recruit member in 2018 to begin 1‐year term in 2019  12/31/2019  12/31/2021  12/31/2023   
  2019 Recruitment Needs 

  Recruit member in 2019 to begin 2‐year term in 2020 12/31/2021 12/31/2023 12/31/2025
  Recruit member in 2019 to begin 2‐year term in 2020  12/31/2021  12/31/2023  12/31/2025   
  Recruit member in 2019 to begin 2‐year term in 2020 12/31/2021 12/31/2023 12/31/2025
  2020 Recruitment Needs   
  Recruit member in 2020 to begin 1‐year term in 2021  12/31/2021  12/31/2023  12/31/2025   
  Recruit member in 2020 to begin 1‐year term in 2021 12/31/2021 12/31/2023 12/31/2025
  Recruit member in 2020 to begin 1‐year term in 2021 12/31/2021 12/31/2023 12/31/2025
  2021 Recruitment Needs         
  Recruit member in 2021 to begin 2‐year term in 2022 12/31/2023 12/31/2025 12/31/2027
  Recruit member in 2021 to begin 2‐year term in 2022 12/31/2023 12/31/2025 12/31/2027

                                                            
1 Red = proposed plan 

2 Extend Dr. Scharf’s term to end in 2019 
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  Recruit member in 2021 to begin 2‐year term in 2022  12/31/2023  12/31/2025  12/31/2027   

  2022 Recruitment Needs   
  Recruit member in 2022 to begin 1‐year term in 2023 12/31/2023 12/31/2025 12/31/2027
  Recruit member in 2022 to begin 1‐year term in 2023  12/31/2023  12/31/2025  12/31/2027     
  Recruit member in 2022 to begin 1‐year term in 2023 12/31/2023 12/31/2025 12/31/2027
  Guests   
  Natalia Rost, AAN Science Committee Chair        
  Christy Phelps, Deputy Executive Director, AANI  
  Sue Rodmyre, Senior Director, Education & Research, AANI  

  Catherine Rydell, CAE, CEO, AAN         
  Ex Officio Non‐Voting   
  Jane Ransom,  Executive Director, ABF      

  Suzi Sherman, Program Officer, Research & Digital Grants, ABF  
 
 

Assumptions: 

a) Can serve up to 3 two‐year terms 

b) 7 members roll off at end of 2021 

c) 9‐11 members on the committee at any time   

Membership Composition Attributes: AAN Science Committee, American Brain Foundation Board, and current RAC members will be responsible 

for recommending new members that fit the criteria below. Board approval is needed for all new members.  

a) Should represent different disease specialty areas 

b) More females 

c) Underrepresented minorities 

d) Age diversity 
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