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Introduction

A Todd James, IRC
Senior Director, Investor Relations and Corporate Communications

FSHD Overview

A JeffreyStatland M.D.
Assistant Professor of Neurology at the University of Kansas Medical Center

ACEO83 Overview

A Matthew ShermanM.D.
Chief Medical Officer

FSHD Phase 2 Trial Design

A Ken Attie M.D.
Vice President, Medic&esearch

Question& Answer Session
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Thispresentation containgorward-looking statements about the Company's strategy, future plans and prospects, includin
statements regarding the developmeabmpound ACIE83 prograngenerally, the timeline for clinical development and
regulatory approval of the Company's compounds, the expected timing for the reporting of data from ongoing trials, and
the structure of the Company's planned or pending clinical trials. The words "anticipate,” "appear," "believe," "continue,"
“could,” "estimate," "expect," "forecast,” "goal,” "intend," "may," "plan," "potential," "predict," "project,” "should,"

“target,” "will," "would," and similar expressions are intended to identify forwkmoking statements, although not all
forward-looking statements contain these identifying words

Each forwardooking statement is subject to risks and uncertainties that could cause actual results to differ materially fro
those expressed or implied in such statement. Applicable risks and uncertainties include the rigkecthaicaltesting of

the Company's compounds and data from clinical trials may not be predictive of the results or success of ongoing or lati
clinical trials, that data may not be available when the Company expects it to be, that the Cowippéeyunable to
successfully complete the clinical development of the Company's compounds, that the development of the Company's
compounds will take longer or cost more than planned, that the Compaaybe delayed in initiating or completing any
clinical trials, that the Company's drug discovery activities may not yield drug candidates for which the Company can
commence clinical trials at the rate at which the Company currently anticipates or at all, and that the Company's
compounds will not receive regulatory approval or become commercially successful products.

Otherrisks and uncertainties include those identified under the heading "Risk Factors" included in the Company's Annu
Report on Form & which was filed with th&ecurities and Exchange Commisg®BC) ofebruary 25, 2016, and other
filings that the Company has made and may make withSBén the future. The forwardooking statements contained in

this press release reflect the Company's current views with respect to future events, and the Company does not underte
and specifically disclaims any obligation to update any fori@o#ting statements.
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Overview

A Biography

A Patient Population

A Genetics

A Clinical Presentation

A Current Standaraf Care

A DrugDevelopment Landscape
A Summary




JeffreyStatland MD

A Assistant Professor of Neurologyniv. of Kansas MC

A Fellow in Experimental Therapeutic&niv. of Rochester MC
A Outcomes measures and conduct of clinical trials

A Specialist in neuromuscular diseases
A Primary: FSHD
A Others: NorDystrophicMyotonia, Myotonic Dystrophy, DMD, ALS

A FSHD Research

A Development of outcome measures
A Establishment of natural history
A Cofounder of FSHD Clinical Trial Research Network




FSHD Patient Population

A One of the most common muscular dystrophies
A Worldwide prevalence ~1/130,000

Ve

A ~20,000 in US

A No clear racial or ethnic predispositions
A Large case series from Europe, US, and Asia

A Diagnosis is based on characteristic clinical presentation
and genetidesting

A Not life limiting, but can lead to significant morbidity

Lemmers RJ, et al. Am J Hum Genet 2010;86:364-377

Deenen JCW, et al. Journal of Neuromuscular Diseases 2015;2:73-85.



FSHD Genetics

A FSHD Type 1 (~95%)
A Dueto deletion of repetitive element (D4Z4 region) on chromosome 4g35
A Autosomal dominant inheritanc&(-90% penetrance)
A Up to 30%spontaneous

A FSHD Type 2 (~5%)

A Deletionrindependentmechanism with decreased methylation in D4&gion

r

A Two genetically distinct forms
A Clinically similag converge on common downstreapathway
A Pathologicalmechanism suggests bursts of expression of a gene which is toxic to cells
A Not astructuraldefect ina muscle protein
A Raises the possibility that increasing muscle mass/function can lead to real benefit




FSHD Typ& Genetics

11-100 3.3 kb D4Z4 macrosatellite repeats

[ )
Normal =--- Chromosome 4q DODDDDDDDDDD B | telomere

1-10 3.3 kb D4Z4 macrosatellite repeats

| |
FSHD =--- Chromosome 4q > FSHD DD B telomere

A DUX4 gene is encoded in a unit calliz4

A DUX4 appears to be toxichenexpressed imuscle

A In FSHD, DUX4 is abnormally expressed, resulting in disease activatio
A Severity of the disease is related to the number of D4Z4 repeats




FSHD Clinical Presentation

A Wide spectrum from asymptomatic to wheelchair bound
A Typical onset is in"2or 39 decade
A ~20% will require a wheelchair
A ~20% on work disability due to the disease

A Clinical variabilitys the rule not the exception
A From generation to generation in a single family
A Between different families with the same number of D4Z4 units
A Often asymmetric presentation

A Other less common disease manifestations
A Respiratory Involvement
A Cardiadnvolvement
A RareExtramuscular Manifestations
A InfantileOnset Disease




Pattern of Muscle Involvement in FSHD

r

A Descending pattern
A First affecting the face, shoulder, and arms

Orbicularis oculi

(deltoid and forearm sparing initially) Obicuiars orlé f_\
A Followed by abdominal ot s '

Lower
trapezius

A Distal lower extremity (e.g., foot drop) ~ bectorals malor - g
A Thigh and pelvic girdle Abdominal [

muscles s
Pelvic girdle &4

Triceps

r,

A No or minimalkontractures

A Side to side asymmetry Py

A May have one biceps affected while the gaald
other is fairly preserved

A A treatment which can target specific
muscles would be appealing

MEDICAL Lek A, et al. Trends Mol Med. 2015;21(5):295-306
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Common Disease Manifestations
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Correlation Between Muscle Volume and Strengt
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Fig. 4. The correlation between arm strength and arm lean tissue mass in Fig. 5. The correlation between thigh strength and thigh lean tissue mass
FSHD and controls. Both groups showed strong correlations between the in FSHD and controls. Both groups showed strong correlations between
upper arm lean tissue mass and the upper arm strength, FSHD (r =0.791, the thigh lean tissue mass and the thigh strength, FSHD (r=0.876,
p =0.001) and control (r = 0.862, p < 0.001). 2 <0.001) and control (r = 0.906, p < 0.001).

14 FSHD, 14 healthy controls 10-64 (matched)
Strength by Peak isometric strength (fixed system)

MEDICAL

CENTER Skalsky A, et al. Neuromuscular Disorders. 2008;18(11):873-880.
The University of Kansas




Patientreported Domains of Functional Impairmer
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A Ranked based on overall impact

Problems with shoulders or arms
Limitations with mobility or walking

A Prevalence - o

. _ _ Inability to do activities

A Patientreported severity Back, chest, or abdomen weakness
Changed body image due to disease
Fatigue
Pain

Decreased performance in social situations
Problems with hands or fingers

Decreased satisfaction in social situations
Emotional issues

Problems eating

Difficulty thinking

Communication difficulties

A
A
A
A
A
A
A
A
A
A
A
A
A
A




Current Standard of Care

A Multi-disciplinaryapproach
A Physical OccupationalTherapy (PT/OT)

Pain ‘

Respiratory function

Cardiac function

Hearing

Vision

Surgical (Scapular fixation)

Psychology (Cognitive behavioral therapy)

v v v D D>y D D

A No FDA approved drugs flseatment

MEDICAL
CENTER

The University of Kansas



Previous Drug Development in FSHD

A Albuterol (beta agonist)
A Two academic phase 2 studies
A Increases in lean muscle mass
A Increased hand grip strength
A Netherlands study saw strength improvements in several muscles

A MYQG029 (antimyostatinantibody)
A\ Phase 1/2 with FSHD patients across 3 ascending doses plus placebo arm
No increase in strength, but not powered for subgroup analysis E8HD)

FSHBubjects from the higher dose cohort haghasitivetrend inmeasures irmuscle
mass (MRI) and musci&rength

> > >

A Prednisone, diltiazem
A Too small for definitive conclusions regarding strength

Tawil R, et al. Neurology. 2015;85(4):357-64.
MEDICAL Van der Kooi, et al. Neurology 2004; 63: 702-708.

CENTE—R Wagner, K. R., J. L. Fleckenstein, et al. (2008). "A phase Il/llItrial of MYO-029 in adult
(The.linkvarsity/of Kansss subjects with muscular dystrophy." Ann Neurol 63(5): 561-571.




FSHD Therapeutics: where things stand

A Immunomodulatory therapeutic in development

A Resolarigrom aTyrPharma Phase 2, dose escalatistudy
A atRNAsynthetasewith immunomodulatory properties
A FSHD patients with MRbnormality ofthe lowerextremities

A Targeted approaches to FSHD noossible
A Multiple groups working on approaches designed to knock down DUX4 expression
A Small molecule screens for epigenatiodulators
A Targeted treatments: next-3 years

A Multiple animal models and cdihes
A Possibility for high throughput drug screening
A For preclinical drugevelopment




Summary

A Common muscular dystrophy with high unmet needs
A High overall social impact of disease
A Motivated patientcommunity

A FSHD is a good disease target for a localized muscle treatment
A Musclesnot completely dystrophic
A Slowly progressive backgrounddeea positive drug effect
A Good handle on variability with strength, function, and measures of teass

A Organized research networks are available
A Sites with common training and protocols
A Goal to accelerate drug development

A Committed to working with industry to help answer questions which can help clinical
trials move forward
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Chief Medical Officer
ACE083 Overview
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A ACEO83is a locally acting protein therapeutic that binds GDF8
(myostatin) and other negative regulators of skeletal muscle growth
in the TGHF superfamily

A ACED83 was designed to increase muscle mass and strength
selectively in the muscle into which the drug is administered

Negative Regulators
(eg,Myostatin/GDFS8, ACE083

activing) w Ligand Trap

Inhibited muclé growth Enhanced muscle growth
via SMADZ2/3 Signaling No SMADZ2/3 Signaling

20



ACEO83 Increased Muscle Mass Locally in Wild Type Mice
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A Inwild type (WT) mice dosed 2x/week for 1 month into the left
gastrocnemius muscle, AOB3 increased muscle mass locally in the
target muscle in a dose dependent fashion
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AC E) 83 ACE-083 pg/ injection
o Injected Gastroc Uninjected
Injected

**p<0.05 vs vehicle and vs uninjected leg

21 World MuscleSociety presentatior2014



ACEO83 Increases Muscle Fiber Cressctional Area and
Tetanic Force of Tibialis Anterior Muscle in Disease Models

Increased Muscle Size

UninjectedTibialis Anterior

Injected Tibialis Anterior
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DMD Mouse Model
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Increased Muscle Strength

ALS Mouse Model
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ACEO83 Produced Substantial Dodg2ependent Increases in Muscle
Volume in a Phasé Study
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Correlation Between Muscle Volume

Percent Change in Volume of Injected (Right) Muscle Increases and ACE-083 Dose

RF Muscle e m Placebo (n=10) *
15 4 = 50 mg x 1 (n=6) RF Muscle
Mean 14.5% > === 100 mg x 1 (n=8) 25
. 200 mg x 1 (n=6)
. 100 mg x 2 (n=5)

W 200 mg x 2 (n=6) 7

=
I
%

Mean (+SEM) Percent Change from Baseline in Muscle Volume
P
Percent Change in Right Muscle Volume Three Weeks Post Last Dose
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& Cohort 4: 100mg x 2
® (Cohort 5: 200mg x 2

0.0 05 10 15 20 25 30

P
10 TA Muscle B Placebo (n=6)

s 100 mg x 2 (n=6)
Mean 8.9% 2> = 150 mg X 2 (n=6)

TA Muscle

®  Cohort & (n=g)
®  Cohort 7 (n=8)

. ] I
I I :

2 : : L1 as 10 15 20 25 30
3 Weeks Post Last Dose & Weeks Post Last Dose ACE-083 mg/g muscle

Dunnett’s Test vs placebo: * p< 0.05; **p < 0.001 MOTE: 1 subject in Cohort 7 only received one dose of ACE-083, on Study Day 1

RF = Rectusemoris
23 TA = Tibialis Anterior



ACEO83: Unprecedented Muscle Growth in Humans
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Inhibition of Myostatin Inhibition of Multiple Negative Regulators
(Myostatin +)
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