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Presentation on Cure SMA Research Activities
Jill Jarecki PhD, Cure SMA Research Director - 15 min

Talks and Question & Answer Panels

New Drug Application Process Talk by Annie Kennedy — 20 min
New Drug Approval Panel Discussion - 35 min
SMA Drugs in Development Q&A Panel - 45 min
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$60 Million in Total Research Funding

« Basic research to understand disease biology

« Drug discovery to make practical new therapies

« Clinical research for tools to effectively test new therapies
« Care research to improve patient care and quality of life

- Researcher meeting to share and promote progress

The Cure SMA funding model is based on independent and expert
review by our SAB, TAC, and MAC.
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Looking Forward: Cure SMA Strategic Research Plan

» Research landscape survey with SMA experts
« Medicine & Science of BOD prioritization for Cure SMA funding
« Three major priorities identified

e Continued funding for basic research
— Where, what, when and how is SMN needed
— ldentification of novel new targets for combo therapies

o Greater funding for clinical and regulatory research
— Regulatory approaches to patient-focused drug development
» Clinical meaningfulness and risk benefit framework
» Voice of Patient Meeting with FDA
— Standardizing and training for clinical trial protocols across sites
— Education / engagement of physicians, caregivers and patients

e Greater funding for patient care initiatives
— Patient care database - Dr. Schroth m
— Centers of excellence - Dr. Schroth
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8 New Basic Research Projects for $890,000
6 ongoing projects

4 New Drug Discovery Projects for $700,000
$600,000 of funding to explore novel targets

1 ongoing to Dr. Brian Kaspar for CSF delivered gene
therapy

3 New Clinical & Regulatory Research for $100,000
Newly formed industry consortia

2 New Clinical Care Projects for $100,000
2 ongoing projects

SMA Researcher Meeting for $250,000 %?413



Cure SMA Funding — Leveraging Seed Money

HOW THE PIPELINE HAS GROWN b e el d ’ S LJS N:H: 2 I\
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-Antisense (2003-07, $550K): U Mass licensed to lonis

-Gene Therapy (2010-16, $850K): $4 million NINDS grant + $100M IPO
-Cytokinetics (2013-2014,$100K): partnership with Astellas in SMA

-CALIBR (2012-2106, $850K): $2M NINDS grant %




ORGANIZATION-DRUG NAME OR APPROACH

2016 SMA DRUG PIPELINE

This year, we are funding research with more breadth, depth, and diversity than ever before. This chart shows the drugs and therapies
that are currently in the pipeline for SMA, including a few that are just steps away from potential FDA approval.
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and Drug Development

Funding New Trial Outcomes / Endpoints
— Dr. Lowes for infants
— Dr. Heatwole for adults

Providing Patient Perspective to FDA

— Family focus groups with results sent to FDA
« To assess meaningful benefit and impact on daily living
« Paper in BMC Neurology in 2015, second submitted
— Patients surveys
« Clinical trial participation / expectations with paper in preparation
— Voices of SMA booklet sent to FDA
— Patient meetings with FDA

— Comments to FDA on guidance, i.e., Rare Disease: Common Issues in Drug
Development Guidance for Industry

Figure 3. Meaningful change
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Next Step: Formal Industry Partnerships in
Consortium Initiative

« 7 company consortium to collaborate on

patient focused drug development projects:
— Voice of the Patient Workshop with FDA
— Further Define Clinical Meaningfulness
— Risk / Benefit Framework for SMA
— SMA Centers of Excellence for Clinical Trials
— Education / Engagement: Physicians, Caregivers, & Patients
« Making sure the companies:
— Share data
— Share ideas

« Kickoff meeting on June 15
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Announcing $2.5 Million in New FY17 Research Funding
Aligned with New Strategic Research Plan

Research FundinBercentages

m Basic Research

Clinical & Regulatory
m Drug Discovery
) m Patient Care
Major Goals:
1) Identify NewDrug Targets
-Identify combination therapy approaches
-Treatment options for all types and stages of SMA
2) Facilitate Clinical & Regulatory Approaches
-Patient focused drug development
-Clinical trial site infrastructure
-Physician, patient, caregiver education
3) Patient Care Initiatives
-Care database m
-Centers of excellence

SMA
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After Registration Trials: What Comes
Next?

Clinical Trial Phases

5 10,000 investigational drugs

DRUG
DISCOVERY

Routes to Hasten Drug Approval

@ FASTER METHODS

PRE-CLINICAL

OPTION 3 BREAKTHROUGH THERAPY

10 investigational drugs

OPTION 1 ACCELERATED APPROVAL
SMA clinical trials: UPTO 1 YEAR The FDA can accelerate the development
cmrn"t’:;?:‘:rl‘/pll?i'ez:tg‘ea“h‘/ The FDA has regulations that allow for and review of drugs - based on findings
faster approval of drugs that treat serious from early clinical trials - which may show
conditions or that fill an unmet medical a substantial improvement over other
need. The approval is based on an endpoint, available treatments.

or measurement, that predicts how well
- . the drug may work.
SMA clinical trials:

Approximately 20-40 patients LA OPTION 4 PRIORITY REVIEW

OPTION 2 FAST-TRACK A Priority Review means the FDA will try to
take action on a new drug application within
Fast-track is a process designed to shorten 6 months, instead of 10 months which is
L the time to develop and review drugs the standard review. This may be an option
2;4pl:&limlactaell;r1ngé_séou — UP TO 3 YEARS that treat seric!us condition§ and that fill for drugs that treat a serious condition and,
an unmet medical need. This process if approved, would provide a significant
increases communication between the FDA improvement in safety and effectiveness
and the drug company to resolve questions. over current treatments.

1 approved drug

Post-approval




New Drug Application Process
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Drug Trial Phase Success Rates

90.35%

59.52%

Transition Probability

Phase |-l Phase lI-lll Phase IlI-NDA/BLA Sub NDA/BLA Sub-
NDA/BLA App

*Therapeutic new molecular entities and new therapeutically significant biologic
entities first tested in humans, 1995-2007

Phase | - NDA/BLA
App
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