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Item 7.01 Regulation FD Disclosure.

On December 13, 2016, aTyr Pharma, Inc. (the “Company”) announced clinical trial data in a press release, a copy of which
furnished herewith as Exhibit 99.1.

In addition, on December 13, 2016, the Company conducted a conference call with corporate presentation materials which the
Company placed on its website.  A copy of the presentation materials is furnished herewith as Exhibit 99.2. The Company does not
undertake to update the presentation materials.  

The information under this Item 7.01, including Exhibit 99.1 and 99.2, is being furnished and shall not be deemed “filed” for
the purposes of Section 18 of the Securities and Exchange Act of 1934, as amended, or the Exchange Act, or otherwise subject to the
liabilities of that section, nor shall they be deemed incorporated by reference into any filing under the Securities Act of 1933, as
amended, or the Exchange Act, except as expressly set forth by specific reference in such filing.

Item 8.01 Other Events.

In connection with the announcement of clinical trial data described above, the Company announced clinical results from
exploratory trials assessing the safety and potential activity of Resolaris™, including:

 

 • Top-line results from a completed Phase 1b/2 trial for adult patients with limb-girdle muscular dystrophy 2B
(LGMD2B/dysferlinopathy) or facioscapulohumeral muscular dystrophy (FSHD) (the “004 Trial”);
 

 • Interim data from an ongoing Phase 1b/2 trial with early onset FSHD (the “003 Trial”); and
 

 • Interim data from an ongoing long-term safety extension study (the “005 Trial”) for patients from aTyr’s adult FSHD trial
completed earlier this year (the “002 Trial”).

The results announced today highlight the potential of Resolaris, an immuno-modulator of activated T cells, as a single
treatment for multiple rare myopathies with an immune component (RMIC).

Clinical Activity Assessments:  

As part of clinical assessments in these studies, manual muscle testing (MMT), a validated assessment tool that measures
muscle strength, was performed across 14 selected muscle groups. In addition, a validated patient reported outcome measure designed
specifically for neuromuscular disease, the individualized neuromuscular quality of life (INQoL) questionnaire, was utilized. Note that
an increase in MMT score represents an increase in muscle strength, whereas a decrease in INQoL score represents a decrease in
disease burden. Given that the 003, 004 and 005 Trials are small and open-label in nature and that the clinical assessments expressed in
this release, MMT and INQoL, although clinically validated, are subject to variability over time, including intra-patient and inter-
physician variability, it is important to temper any definitive conclusions made with respect to the clinical activity of Resolaris.

LGMD2B/FSHD (004) Trial:  

This international Phase 1b/2 clinical trial at 6 clinical sites was an open-label, intra-patient, placebo run-in, dose escalation
study designed to assess the safety, tolerability, immunogenicity and exploratory assessments of clinical activity of intra-patient dose
escalations to twice weekly (biw) intravenous infusions of Resolaris in LGMD2B and FSHD adult patients.  Patients were assigned to
two treatment groups each with 12 weeks of treatment:

 • Group A: 4 patients with FSHD received infusions of Resolaris with the highest dosing up to 1.0 mg/kg biw for a period of 4
weeks; and
 

 • Group B: 10 patients with LGMD and 4 patients with FSHD received infusions of Resolaris with the highest dosing up to 3.0
mg/kg biw for a period of 4 weeks. 
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Manual Muscle Testing, MMT, Assessment 004 Trial:

(See Figure 1 and Figure 2)

 
*One patient in the LGMD2B group (Figure 1) was wheelchair bound and did not complete the MMT evaluation.

 

Individualized Quality of Life, INQoL, Assessment 004 Trial:

 • LGMD2B Patients: Overall INQoL score was relatively stable for these 10 patients with overall approximately equal
proportions of patients with decreases in disease burden compared to increases in disease burden
 

 • FSHD Patients: Overall INQoL score was relatively stable for these 8 patients with 5 of 8 patients presenting with a small
decrease in disease burden over the length of the trial
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Biomarker Summary in 004 Trial:
 

Various exploratory biomarkers (including targeted muscle T2 and STIR MRI and various plasma proteins) did not generally
establish sufficiently high or consistent levels or robust signals across a sufficient number of patients to determine test article effects.
Peripheral cell based biomarkers will be assessed at a later date. Targeted muscle T2/STIR MRI will not be prioritized as a biomarker in
the near-term.

Early Onset FSHD (003) Trial:

This ongoing international, multi-center, open-label, intra-patient, placebo run-in, dose escalation Phase 1b/2 study is designed
to evaluate the safety, tolerability, immunogenicity and exploratory assessments of clinical activity of Resolaris at weekly doses of 0.3,
1.0 and 3.0 mg/kg in patients with early onset FSHD for a total of 12 weeks.

An interim data cut was conducted for the first four early-onset FSHD patients that completed treatment with Resolaris (age
range of 16 to 20).

Manual Muscle Testing, MMT, Assessment 003 Trial:

(See Figure 3)

Individualized Quality of Life, INQoL, Assessment 003 Trial:

Patient’s INQoL scores were relatively stable. Two patients had slight decreases in disease burden and one patient showed an
increase. The fourth patient did not have a baseline INQoL assessment.

Adult FSHD Long Term Safety Extension (005) Trial:

This ongoing international, multi-center, open-label extension clinical trial is designed to assess the long-term safety, effects on
biomarkers and systemic exposure of Resolaris in adult FSHD patients from the completed 002 Trial. Patients receive weekly doses of
3.0 mg/kg on an ongoing basis.

 

 • 3 of the 9 patients enrolled from the adult FSHD (002) Trial are still receiving treatment
 

 • Of the 4 patients who received at least 6 months of therapy in the 005 Trial, there were no significant trends in worsening or
improvement in either MMT or INQoL scores
 

 • Peripheral cell based biomarkers and other biomarkers will be assessed at a later date
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Safety and Tolerability Summary

 • As of December 1, 2016, 44 patients have received Resolaris, across all trials, for a total drug exposure of 149 patient months
 

 • Resolaris continues to demonstrate a favorable safety profile and was generally well-tolerated across all doses tested in adult
FSHD, early onset FSHD (younger population ages 16 – 25) and adult LGMD2B for 3 months of dosing, as well as with long-
term exposure in adult FSHD patients

 

 • No Serious Adverse Events (SAEs) were reported by investigators in the 003, 004 and 005 Trials
 

 o Adverse Events (AE) reported were in general mild or moderate in intensity
 

 o No notable differences in AEs between adult FSHD, adult LGMD2B and early onset FSHD patients
 

 • Protocol related discontinuations
 

 o Per protocol, patients:
 ▪ are not medicated before or during infusion for infusion related reactions (IRRs);

 

 ▪ discontinue upon occurrence of an IRR and 4 FSHD patients and 1 LGMD patient discontinued for this
reason; and
 

 ▪ reaching Jo-1 antibody unit levels above the designated protocol cut-off must discontinue treatment and 5
FSHD patients discontinued for this reason.

 

 o 1 LGMD patient discontinued from the 004 Trial for non-drug related reasons
 

 o All IRRs were mild to moderate and transient
 

 o Elevated Jo-1 antibody observations were without associated clinical symptoms
 

 o After changing the infusion protocol to a 90-minute infusion, 9.1% experienced IRRs (previously the rate was 16.7%
with an infusion rate of 30 minutes)
 

 o The overall discontinuation rate in the 003, 004 and 005 Trials under all protocols is 11 out of 35 patients (31%)
 

 o In the 003, 004 and 005 Trials, low level anti-drug antibody (ADA) titer signals were observed in 19 of 35 (54%)
patients dosed (13 FSHD and 6 LGMD); these low level signals did not warrant neutralizing ADA assays and no
clinically significant findings were associated with these ADA assay signals

Resolaris Summary

After reviewing the entire clinical program for Resolaris, which spans 44 patients in four separate interventional trials, aTyr
believes that these results are supportive of the advancement of Resolaris as a single treatment for various rare myopathies with an
immune component. Next steps for the company include completing the evaluation of the 003, 004 and 005 biomarker data,
particularly peripheral cell based data using one or more mechanistic assays currently under development at aTyr for agonists of the
Resokine pathway and T cell activity. Future trials will be designed using one or more of these mechanistic assays, as well as the option
to assess local immune components in skeletal muscle directly with biopsies. In addition, aTyr plans to meet with the FDA in 2017 to
discuss a regulatory path towards a Biologics License Application (BLA).
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2017 Outlook
 

In 2017, aTyr looks forward to:
 

 • Emphasizing one RMIC indication in the Resolaris program to enhance its multiple rare myopathies, single treatment strategy;
 

 • Advancing its iMod.Fc program into the clinic (including completion of GLP safety studies and GMP manufacturing for early
clinical work) for rare lung diseases; and

 

 • Furthering its clinical and R&D pipeline by partnering one or more of its programs, thereby driving value for its stockholders
and ultimately making meaningful medicines available for patients.

In addition, selected slides from corporate presentation with respect to the clinical trial data referenced above are filed herewith
as Exhibit 99.3. The Company does not undertake to update the presentation materials.  
 
Forward-Looking Statements
 

This Current Report on Form 8-K contains forward-looking statements within the meaning of the Private Securities Litigation
Reform Act of 1995 and other federal securities laws.  The use of words such as “may,” “might,” “will,” “should,” “expect,” “plan,”
“anticipate,” “believe,” “estimate,” “project,” “intend,” “future,” “potential,” “opportunity,” or “continue,” and other similar
expressions are intended to identify forward-looking statements.  For example, all statements we make regarding the potential
therapeutic benefits of Physiocrines and our product candidates, including Resolaris™ and iMod. Fc, the ability to successfully advance
our pipeline or product candidates, the timing within which we expect to initiate, receive and report data from, and complete our
planned clinical trials, and our ability to receive regulatory approvals for, and commercialize, our product candidates, our ability to
identify and discover additional product candidates, and the ability of our intellectual property portfolio to provide protection are
forward-looking statements. All forward-looking statements are based on estimates and assumptions by our management that, although
we believe to be reasonable, are inherently uncertain. All forward-looking statements are subject to risks and uncertainties that may
cause actual results to differ materially from those that we expected. These risks, uncertainties and other factors are more fully described
in our filings with the U.S. Securities and Exchange Commission, including our most recent Annual Report on Form 10-K, our most
recent Quarterly Report on Form 10-Q and in our subsequent filings.  The forward-looking statements in this presentation speak only as
of the date of this presentation and neither we nor any other person assume responsibility for the accuracy and completeness of any
forward-looking statement. We undertake no obligation to publicly update or revise any forward-looking statement, whether as a result
of new information, future events or otherwise, except as required by law.

Item 9.01  Exhibits.

(d)  Exhibits
 
Exhibit No.  Description
   
99.1  Press Release of aTyr Pharma, Inc. dated December 13, 2016 (furnished herewith)

99.2  Corporate Presentation Materials of aTyr Pharma, Inc. dated December 13, 2016 (furnished herewith)

99.3
 

Selected Slides from the Corporate Presentation Materials of aTyr Pharma, Inc. dated December 13, 2016,
entitled “Resolaris Clinical Program – Data Update”  (filed herewith)
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SIGNATURE

Pursuant to the requirements of the Securities Exchange Act of 1934, the registrant has duly caused this report to be signed on
its behalf by the undersigned hereunto duly authorized.
 
 ATYR PHARMA, INC.
   
   
 By: /s/ John D. Mendlein
  John D. Mendlein, Ph.D.
  Chief Executive Officer
   
Date: December 13, 2016   
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  Exhibit 99.1  
 
 
IMMEDIATE RELEASE

 

Contact:  
Mark Johnson  
Sr. Director, Investor Relations               
mjohnson@atyrpharma.com  
+1-858-223-1163                                   

 

aTyr Pharma Reports Promising Signals of Clinical Activity in Multiple Rare Genetically Distinct Myopathies

with Resolaris™ in Exploratory Trials

-  Improved Muscle Strength Observed in 50% to 78% of Patients in Two Rare Genetically Distinct Myopathies  -

-  Resolaris Continues to Demonstrate a Generally Well Tolerated Safety Profile in All Trials -

-  Conference Call and Webcast Featuring Guest Speaker Professor John Vissing, MD, at 8:30 a.m. (EST) Today  -

 
SAN DIEGO – December 13, 2016 – aTyr Pharma, Inc. (Nasdaq: LIFE), a biotherapeutics company engaged in the discovery and development of
Physiocrine-based therapeutics to address severe, rare diseases, today announced clinical results from exploratory trials assessing the safety and
potential activity of Resolaris™, including:
 • Top-line results from a completed Phase 1b/2 trial for adult patients with limb-girdle muscular dystrophy 2B (LGMD2B/dysferlinopathy) or

facioscapulohumeral muscular dystrophy (FSHD) (the “004 Trial”);
 • Interim data from an ongoing Phase 1b/2 trial with early onset FSHD (the “003 Trial”); and
 • Interim data from an ongoing long-term safety extension study (the “005 Trial”) for patients from aTyr’s adult FSHD trial completed earlier

this year (the “002 Trial”).

The results announced today highlight the potential of Resolaris, an immuno-modulator of activated T cells, as a single treatment for multiple rare
myopathies with an immune component (RMIC).

“Congratulations to our team, collaborators and patients that helped us accomplish the fundamental objectives for these clinical trials: (1) to
demonstrate the safety and tolerability of our product candidate, Resolaris, across different RMICs and (2) to explore different readouts of potential
clinical activity and product candidate activity in different RMICs,” said John Mendlein, PhD, CEO of aTyr Pharma. “We are very pleased to see
RMIC patients with two entirely different genetic etiologies showing improvement in muscle strength in 3 months as measured by manual muscle
testing.  Taken together, our clinical data supports the exciting potential of Resolaris as a single treatment for multiple rare myopathies with an
immune component and we believe our clinical results will help inform and direct the future clinical development of Resolaris in RMICs. Finally, we
wish to personally thank all the FSHD and LGMD patients and health care professionals who have participated in our trials.”

“aTyr’s data, which shows potential clinical activity in genetically distinct myopathies characterized by an immune component, warrants additional
clinical investigation,” said Dr. John Vissing, Professor of the Department of Neurology at the University of Copenhagen and an investigator in
aTyr’s 004 Trial. “It is supportive of the hypothesis that administering a naturally occurring muscle homeostasis protein with immuno-modulator
activities, which is normally secreted by skeletal muscle cells, has the potential to help patients across many rare myopathies with divergent
genetic etiologies of disease.”
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Clinical Activity Assessments:  As part of clinical assessments in these studies, manual muscle testing (MMT), a validated assessment tool
that measures muscle strength, was performed across 14 selected muscle groups. In addition, a validated patient reported outcome measure
designed specifically for neuromuscular disease, the individualized neuromuscular quality of life (INQoL) questionnaire, was utilized. Note that an
increase in MMT score represents an increase in muscle strength, whereas a decrease in INQoL score represents a decrease in disease burden.
Given that the 003, 004 and 005 Trials are small and open-label in nature and that the clinical assessments expressed in this release, MMT and
INQoL, although clinically validated, are subject to variability over time, including intra-patient and inter-physician variability, it is important to
temper any definitive conclusions made with respect to the clinical activity of Resolaris.

LGMD2B/FSHD (004) Trial:  This international Phase 1b/2 clinical trial at 6 clinical sites was an open-label, intra-patient, placebo run-in, dose
escalation study designed to assess the safety, tolerability, immunogenicity and exploratory assessments of clinical activity of intra-patient dose
escalations to twice weekly (biw) intravenous infusions of Resolaris in LGMD2B and FSHD adult patients.  Patients were assigned to two
treatment groups each with 12 weeks of treatment:

 • Group A: 4 patients with FSHD received infusions of Resolaris with the highest dosing up to 1.0 mg/kg biw for a period of 4 weeks; and
 • Group B: 10 patients with LGMD and 4 patients with FSHD received infusions of Resolaris with the highest dosing up to 3.0 mg/kg biw

for a period of 4 weeks. 

Manual Muscle Testing, MMT, Assessment 004 Trial:

(See Figure 1 and Figure 2)

 
*One patient in the LGMD2B group (Figure 1) was wheelchair bound and did not complete the MMT evaluation.
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Individualized Quality of Life, INQoL, Assessment 004 Trial:

 • LGMD2B Patients: Overall INQoL score was relatively stable for these 10 patients with overall approximately equal proportions of
patients with decreases in disease burden compared to increases in disease burden

 • FSHD Patients: Overall INQoL score was relatively stable for these 8 patients with 5 of 8 patients presenting with a small decrease in
disease burden over the length of the trial

Biomarker Summary in 004 Trial:

Various exploratory biomarkers (including targeted muscle T2 and STIR MRI and various plasma proteins) did not generally establish sufficiently
high or consistent levels or robust signals across a sufficient number of patients to determine test article effects. Peripheral cell based biomarkers
will be assessed at a later date. Targeted muscle T2/STIR MRI will not be prioritized as a biomarker in the near-term.

Early Onset FSHD (003) Trial: This ongoing international, multi-center, open-label, intra-patient, placebo run-in, dose escalation Phase 1b/2 study
is designed to evaluate the safety, tolerability, immunogenicity and exploratory assessments of clinical activity of Resolaris at weekly doses of
0.3, 1.0 and 3.0 mg/kg in patients with early onset FSHD for a total of 12 weeks.

An interim data cut was conducted for the first four early-onset FSHD patients that completed treatment with Resolaris (age range of 16 to 20).
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Manual Muscle Testing, MMT, Assessment 003 Trial:

(See Figure 3)

Individualized Quality of Life, INQoL, Assessment 003 Trial: Patient’s INQoL scores were relatively stable. Two patients had slight decreases
in disease burden and one patient showed an increase. The fourth patient did not have a baseline INQoL assessment.

Adult FSHD Long Term Safety Extension (005) Trial: This ongoing international, multi-center, open-label extension clinical trial is designed to
assess the long-term safety, effects on biomarkers and systemic exposure of Resolaris in adult FSHD patients from the completed 002
Trial. Patients receive weekly doses of 3.0 mg/kg on an ongoing basis.

 • 3 of the 9 patients enrolled from the adult FSHD (002) Trial are still receiving treatment
 • Of the 4 patients who received at least 6 months of therapy in the 005 Trial, there were no significant trends in worsening or improvement

in either MMT or INQoL scores
 • Peripheral cell based biomarkers and other biomarkers will be assessed at a later date

Safety and Tolerability Summary

 • As of December 1, 2016, 44 patients have received Resolaris, across all trials, for a total drug exposure of 149 patient months
 • Resolaris continues to demonstrate a favorable safety profile and was generally well-tolerated across all doses tested in adult FSHD,

early onset FSHD (younger population ages 16 – 25) and adult LGMD2B for 3 months of dosing, as well as with long-term exposure in
adult FSHD patients

 • No Serious Adverse Events (SAEs) were reported by investigators in the 003, 004 and 005 Trials
 o Adverse Events (AE) reported were in general mild or moderate in intensity
 o No notable differences in AEs between adult FSHD, adult LGMD2B and early onset FSHD patients
 • Protocol related discontinuations
 o Per protocol, patients:
 ▪ are not medicated before or during infusion for infusion related reactions (IRRs);
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 ▪ discontinue upon occurrence of an IRR and 4 FSHD patients and 1 LGMD patient discontinued for this reason; and
 ▪ reaching Jo-1 antibody unit levels above the designated protocol cut-off must discontinue treatment and 5 FSHD

patients discontinued for this reason.
 o 1 LGMD patient discontinued from the 004 Trial for non-drug related reasons
 o All IRRs were mild to moderate and transient
 o Elevated Jo-1 antibody observations were without associated clinical symptoms
 o After changing the infusion protocol to a 90-minute infusion, 9.1% experienced IRRs (previously the rate was 16.7% with an

infusion rate of 30 minutes)
 o The overall discontinuation rate in the 003, 004 and 005 Trials under all protocols is 11 out of 35 patients (31%)
 o In the 003, 004 and 005 Trials, low level anti-drug antibody (ADA) titer signals were observed in 19 of 35 (54%) patients dosed

(13 FSHD and 6 LGMD); these low level signals did not warrant neutralizing ADA assays and no clinically significant findings
were associated with these ADA assay signals

Resolaris Summary

After reviewing the entire clinical program for Resolaris, which spans 44 patients in four separate interventional trials, aTyr believes that these
results are supportive of the advancement of Resolaris as a single treatment for various rare myopathies with an immune component. Next steps
for the company include completing the evaluation of the 003, 004 and 005 biomarker data, particularly peripheral cell based data using one or
more mechanistic assays currently under development at aTyr for agonists of the Resokine pathway and T cell activity. Future trials will be
designed using one or more of these mechanistic assays, as well as the option to assess local immune components in skeletal muscle directly
with biopsies. In addition, aTyr plans to meet with the FDA in 2017 to discuss a regulatory path towards a Biologics License Application (BLA).

2017 Outlook

In 2017, aTyr looks forward to:

 • Emphasizing one RMIC indication in the Resolaris program to enhance its multiple rare myopathies, single treatment strategy;
 • Advancing its iMod.Fc program into the clinic (including completion of GLP safety studies and GMP manufacturing for early clinical work)

for rare lung diseases; and
 • Furthering its clinical and R&D pipeline by partnering one or more of its programs, thereby driving value for its stockholders and

ultimately making meaningful medicines available for patients.
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Conference Call and Webcast Information

Today at 8:30 a.m. EST, aTyr Pharma will host a conference call and webcast with an accompanying slide presentation to discuss the results of
the Phase 1b/2 program of Resolaris™. The live webcast and slide presentation will be available on the “Investors” section of the company
website at www.atyrpharma.com.  Joining aTyr Pharma management will be Professor John Vissing, M.D., Professor of Neurology at the
University of Copenhagen, Denmark. To access the call, please dial (877) 870-4263 (domestic) or (412) 317-0790 (international) and ask to join the
aTyr Pharma call.  A replay of the webcast will be archived on the company's website following the call. 

About Resolaris™

aTyr Pharma is developing Resolaris as a potential first-in-class intravenous protein therapeutic for the treatment of rare myopathies with an
immune component. Resolaris is derived from a naturally occurring protein released in vitro by human skeletal muscle cells. aTyr believes
Resolaris has the potential to provide therapeutic benefit to patients with rare myopathies with an immune component characterized by excessive
immune cell involvement.

About iMod.Fc

aTyr Pharma established a discovery program to leverage its knowledge of the Resokine pathway to vary exposure and activity of the iMod
domain through protein engineering. aTyr’s Fc fusion experiments helped delineate how to enhance the exposure of the iMod domain of Resokine
while maintaining activity and provide insights into this domain harboring immuno-modulatory activity. aTyr plans to test the potential of this
molecule in lung disease by developing it as a potential therapeutic for patients with rare pulmonary diseases with an immune component (RPICs).

About LGMD2B / Dysferlinopathy

Limb girdle muscular dystrophy (LGMD) refers to a group of rare genetic myopathies, of which there are more than 20 different subtypes, none with
approved therapies. LGMD affects an estimated 16,000 patients in the U.S., approximately 3,000 of who have LGMD2B. LGMD2B is a recessive
genetic disease caused by a toxic loss of function in the dysferlin gene. Patients experience progressive debilitating muscle weakness and
atrophy as well as immune cell invasion in the skeletal muscle.

About FSHD

Facioscapulohumeral muscular dystrophy (FSHD) is a rare genetic myopathy affecting an estimated 19,000 people in the United States for which
there are no approved treatments. It is caused by a toxic gain of function in the DUX4 gene. The primary clinical phenotype of FSHD is debilitating
skeletal muscle deterioration and weakness. The symptoms of FSHD often appear early in the face, shoulder blades, upper arms, lower legs and
trunk, and can affect certain muscles while adjacent muscles remain healthy. In addition to muscle weakness, FSHD patients often experience
debilitating fatigue and chronic pain. The disease is typically diagnosed by the presence of a characteristic pattern of muscle weakness and other
clinical symptoms, as well as through genetic testing.

6



About Early Onset FSHD

While FSHD can manifest at any age, the onset of symptoms in many patients occurs before the age of 18.  We refer to this patient population as
early onset FSHD.  aTyr has selected those patients with onset of symptoms before the age of ten for its current clinical trial.  Within the early
onset population are individuals with symptom onset at less than five years of age, with progression in disease prior to age ten. These individuals
have generally the most severe muscle symptoms and extra-muscular manifestations such as auditory deficits and retinal complications that may
result in vision loss.  This sub-group of early onset patients are often referred to as having “infantile onset” FSHD. Estimates of prevalence vary;
however, aTyr believes the “infantile onset” FSHD population is approximately 1,000 in the U.S.  

About aTyr Pharma

aTyr Pharma is engaged in the discovery and clinical development of innovative medicines for patients suffering from severe, rare diseases using
its knowledge of Physiocrine biology, a newly discovered set of physiological modulators. The Company's lead candidate, Resolaris™, is a
potential first-in-class intravenous protein therapeutic for the treatment of rare myopathies with an immune component. aTyr has built an
intellectual property estate, to protect its pipeline, comprising over 80 issued or allowed patents and over 230 pending patent applications that are
owned or exclusively licensed by aTyr, including over 300 potential Physiocrine-based protein compositions. aTyr's key programs are currently
focused on severe, rare diseases characterized by immune dysregulation for which there are currently limited or no treatment options. For more
information, please visit http://www.atyrpharma.com.

Forward-Looking Statements

This press release contains forward-looking statements within the meaning of the Private Litigation Reform Act.  Forward-looking statements are
usually identified by the use of words such as “anticipates,” “believes,” “estimates,” “expects,” “intends,” “may,” “plans,” “projects,” “seeks,”
“should,” “will,” and variations of such words or similar expressions. We intend these forward-looking statements to be covered by such safe harbor
provisions for forward-looking statements and are making this statement for purposes of complying with those safe harbor provisions. These
forward-looking statements, including statements regarding the potential of Resolaris™ or iMod.Fc, the ability of the Company to undertake certain
development activities (such as clinical trial enrollment and the conduct of clinical trials) and accomplish certain development goals, the timing of
initiation of additional clinical trials and of reporting results from our clinical trials and reflect our current views about our plans, intentions,
expectations, strategies and prospects, which are based on the information currently available to us and on assumptions we have made. Although
we believe that our plans, intentions, expectations, strategies and prospects as reflected in or suggested by those forward-looking statements are
reasonable, we can give no assurance that the plans, intentions, expectations or strategies will be attained or achieved. Furthermore, actual
results may differ materially from those described in the forward-looking statements and will be affected by a variety of risks and factors that are
beyond our control including, without limitation, risks associated with the discovery, development and regulation of our Physiocrine-based product
candidates, as well as those set forth in our most recent Annual Report on Form 10-K for the year ended December 31, 2015 and in our
subsequent SEC filings including our most recent Quarterly Report for the quarter ended September 30, 2016. Except as required by law, we
assume no obligation to update publicly any forward-looking statements, whether as a result of new information, future events or otherwise.
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F o rw ard -L o o k in g  S tatem en ts T h e fo llo w in g  slid es an d  an y  acco m p an y in g  o ral p resen tatio n  co n tain  fo rw ard -lo o k in g  statem en ts w ith in  th e m ean in g  o f th e P riv ate S ecu rities L itig atio n  R efo rm  A ct o f 1 9 9 5  an d  o th er fed eral secu rities law s.  T h e u se o f w o rd s su ch  as “m ay ,” “m ig h t,” “w ill,” “sh o u ld ,” “ex p ect,” “p lan ,” “an ticip ate,” “b eliev e,” “estim ate,” “p ro ject,” “in ten d ,” “fu tu re,” “p o ten tial,” “o p p o rtu n ity ,” o r “co n tin u e,” an d  o th er sim ilar ex p ressio n s are in ten d ed  to  id en tify  fo rw ard -lo o k in g  statem en ts.  F o r ex am p le, all statem en ts w e m ak e reg ard in g  th e p o ten tial th erap eu tic b en efits o f P h y sio crin es an d  o u r p ro d u ct can d id ates, in clu d in g  R eso laris™ an d  iMo d . F c, th e ab ility  to  su ccessfu lly  ad v an ce o u r p ip elin e o r p ro d u ct can d id ates, th e tim in g  w ith in  w h ich  w e ex p ect to  in itiate, receiv e an d  rep o rt d ata fro m , an d  co m p lete o u r p lan n ed  clin ical trials, an d  o u r ab ility  to  receiv e reg u lato ry  ap p ro v als fo r, an d  co m m ercialize, o u r p ro d u ct can d id ates, o u r ab ility  to  id en tify  an d  d isco v er ad d itio n al p ro d u ct can d id ates, o u r p ro jected  cash  ex p en d itu res, an d  th e ab ility  o f o u r in tellectu al p ro p erty  p o rtfo lio  to  p ro v id e p ro tectio n  are fo rw ard -lo o k in g  statem en ts. A ll fo rw ard -lo o k in g  statem en ts are b ased  o n  estim ates an d  assu m p tio n s b y  o u r m an ag em en t th at, alth o u g h  w e b eliev e to  b e reaso n ab le, are in h eren tly  u n certain . A ll fo rw ard -lo o k in g  statem en ts are su b ject to  risk s an d  u n certain ties th at m ay  cau se actu al resu lts to  d iffer m aterially  fro m  th o se th at w e ex p ected . T h ese risk s, u n certain ties an d  o th er facto rs are m o re fu lly  d escrib ed  in  o u r filin g s w ith  th e U .S . S ecu rities an d  E x ch an g e C o m m issio n , in clu d in g  o u r m o st recen t Q u arterly  R ep o rt o n  F o rm  1 0 -Q , A n n u al R ep o rt o n  F o rm  1 0 -K  an d  in  o u r o th er filin g s. T h e fo rw ard -lo o k in g  statem en ts in  th is p resen tatio n  sp eak  o n ly  as o f th e d ate o f th is p resen tatio n  an d  n eith er w e n o r an y  o th er p erso n  assu m e resp o n sib ility  fo r th e accu racy  an d  co m p leten ess o f an y  fo rw ard -lo o k in g  statem en t. We u n d ertak e n o  o b lig atio n  to  p u b licly  u p d ate o r rev ise an y  fo rw ard -lo o k in g  statem en t, w h eth er as a resu lt o f n ew  in fo rm atio n , fu tu re ev en ts o r o th erw ise, ex cep t as req u ired  b y  law . We o w n  v ario u s U .S . fed eral trad em ark  ap p licatio n s an d  u n reg istered  trad em ark s, in clu d in g  o u r co m p an y  n am e an d  R eso laris™.  A ll o th er trad em ark s o r trad e n am es referred  to  in  th is p resen tatio n  are th e p ro p erty  o f th eir resp ectiv e o w n ers. S o lely  fo r co n v en ien ce, th e trad em ark s an d  trad e n am es in  th is p resen tatio n  are referred  to  w ith o u t th e sy m b o ls ®  an d  ™, b u t su ch  referen ces sh o u ld  n o t b e co n stru ed  as an y  in d icato r th at th eir resp ectiv e o w n ers w ill n o t assert, to  th e fu llest ex ten t u n d erap p licab le law , th eir rig h ts th ereto .



O u r A g en d a: 8 :3 0 am  –  9 :3 0 am  (E S T ) R eso laris: D eriv ed  fro m  th e R eso k in e P ath w ay  Jo h n  Men d lein , P h D  C h ief E x ecu tiv e O fficer at aT y r P h arm a P o ten tial T h erap eu tic A p p ro ach es to  R are My o p ath ies w ith  an  Im m u n e C o m p o n en t Jo h n  V issin g , MD  P ro fesso r o f N eu ro lo g y  at th e U n iv ersity  o f C o p en h ag en , D en m ark  R eso laris C lin ical D ata R ev iew  fro m  3  T rials S an jay  S h u k la, MD , MS  C h ief Med ical O fficer at aT y r P h arm a R eso laris D iscu ssio n  an d  2 0 1 7  O u tlo o k  Jo h n  Men d lein , P h D  Q u estio n  an d  A n sw er S essio n



R eso laris: D eriv ed  F ro m  th e R eso k in e P ath w ay  Jo h n  Men d lein , P h D , C E O  D ecem b er 1 3 , 2 0 1 6



R are My o p ath ies w ith  an  Im m u n e C o m p o n en t C h ro n ic d am ag e, h o m eo stasis d isru p ted  R MIC s G en etic Mu tatio n  A b erran t ex p ressio n  o f m u ltip le p ro tein s in  m u scle A b erran t d y sferlin  p ro tein s A b erran t d y stro p h in  p ro tein s F acio scap u lo h u m eral Mu scu lar D y stro p h y  (F S H D ) L im b  G ird le Mu scu lar D y stro p h y  2 B  (L G MD 2 B ) D u ch en n e Mu scu lar D y stro p h y  (D MD ) A b erran t P ro tein  E x p ressio n  &  P ro file L o calized  T  C ell In v asio n  &  P ro liferatio n  P o ten tial to  lin k  g en o ty p e to  sp ecific T  cell p h en o ty p e F S H D  L G MD 2 B  D MD  D isru p tio n  o f H o m eo stasis (u n tap p ed  th erap eu tic in terv en tio n  p o in t) F risu llo  et al., J. C lin . Im m u n o l., 2 0 1 1  G allard o  et al. N eu ro lo g y , 2 0 0 1  F lan ig an  et al. H u m an  G en e T h erap y , 2 0 1 3



A n ti-D y stro p h in  T  C ell R esp o n ses in  D u ch en n e Mu scu lar D y stro p h y : P rev alen ce an d  G lu co co rtico id  T reatm en t E ffect R eferen ce F lan ig an  et al, H u m an  G en e T h erap y , 2 0 1 3



C o n n ectin g  G en o ty p e to  Im m u n e C ell P h en o ty p e in  D u ch en n e Mu scu lar D y stro p h y  P atien ts G en etic Mu tatio n  L o catio n s o f Im m u n e R esp o n se: E x o n s 1  –  9  E x o n s 1 7  –  2 6  E x o n s 4 2  –  5 0  E x o n s 5 0  –  5 9  E x o n s 5 9  –  6 9  E x o n s 7 0  - 7 9  D MD  P atien ts: S p lice ex o n  1 2  D el ex  4 5  D el ex  4 6  –  5 0  D el ex  4 9  –  5 4  N o n sen se ex  5 9  N o n sen se ex  6 9  E tio lo g y  o f A b erran t P ro tein  L o calized  T  C ell in v asio n  &  p ro liferatio n  T  C ell P h en o ty p e: C D 4  an d /o r C D 8  D isru p tio n  o f H o m eo stasis (u n tap p ed  th erap eu tic in terv en tio n  p o in t) F risu llo  et al., J. C lin . Im m u n o l., 2 0 1 1  G allard o  et al. N eu ro lo g y , 2 0 0 1  F lan ig an  et al. H u m an  G en e T h erap y , 2 0 1 3



R eso k in e P ath w ay  P arad ig m  D irected  at activ ated , lo cal T  cells in  R MIC  p atien t m u scle 1 st P h y sio crin e B ased  P ro d u ct C an d id ate A n  ex tracellu lar h o m eo static p ath w ay  th at sets T  cell resp o n ses as an  ag o n ist A risin g  fro m  h istid in e am in o acy l tR N A  sy n th etase (H A R S ) g en e P ath w ay  in su fficien cy  lead s to  in ap p ro p riate im m u n e resp o n ses R eso laris, an  ag o n ist, is in ten d ed  to  p ro m o te h o m eo stasis in  m u scle C h an g es activ ated  T  cell resp o n ses at lev els < 1 0 0 p M



IG F -1  In creases R eso k in e R elease F ro m  My o b lasts D ifferen tiatin g  to  My o tu b es L in k in g  th e R eso k in e p ath w ay  to  m u scle b io lo g y  A n tib o d ies su fficien t to  b lo ck  1 0 0 p M R eso k in e b lo ck  > 5 0 %  o f d ifferen tiatio n  &  g ro w th  (slo w er) IG F -1  P o sitiv e Im p act H u m an  C ells H u m an  m y o b lasts w ere iso lated  fro m  a h ealth y  v o lu n teer p ro p erly  co n sen ted  an d  n o t in  a clin ical trial IG F -1  T reatm en t m g /m l E x tracellu lar R eso k in e p M



D eflazaco rt In h ib its Mu scle G ro w th  an d  R eso k in e R elease S tero id  u se to  treat R MIC  p atien ts My o tu b e (m y o sin )/N u clei (H o ech st), Im ag es at 1 0 0 ×  m ag n ificatio n ; D ifferen tiatio n  D ay  0 -5  2 1 -D esacety l-D eflazaco rt (n M) U n treated  V eh icle MeO H  1  1 0  0 .1  1 0 0  D eflazaco rt N eg ativ e Im p act H u m an  cells * p < 0 .0 5 , * * p < 0 .0 1 , * * * p < 0 .0 0 1



G en etic Mo d ifiers R eso laris: N atu rally  d esig n ed  h o m eo static p ro tein  S in g le ag en t, m u ltip le d iseases P o ten tially  h elp fu l w ith  o th er MO A s A b erran t p ro tein  ex p ressio n  fro m  ab erran t g en etics P h en o ty p e d y sfu n ctio n : Mu scle d eg en eratio n /reg en eratio n  Im m u n e d y sreg u latio n  F ib ro sis Mu scle F ran ch ise S trateg y : L o o k in g  In to  T h e F u tu re R eso laris: P o ten tial to  P ro m o te Mu scle H o m eo stasis D iseased  m u scle H ealth y  m u scle L ev erag in g  N atu re’s D esig n  G ro w th  A u g m en ters P rim ed  T  cells T arg etin g  m u scle In creased  m ass, L arg er T  cell targ et



Jo h n  V issin g , MD  P ro fessio n al: P ro fesso r o f N eu ro lo g y  at th e U n iv ersity  o f C o p en h ag en , D en m ark  D irecto r o f th e N eu ro m u scu lar C lin ic &  R esearch  U n it at N atio n al H o sp ital, R ig sh o sp italet D isease F o cu s: F acio scap u lo h u m eral m u scu lar d y stro p h y , K en n ed y  d isease, B eck er m u scu lar d y stro p h y , d ifferen t fo rm s o f lim b  g ird le m u scu lar d y stro p h y , m y o to n ic d y stro p h y , m ito ch o n d rial m y o p ath ies an d  g ly co g en o ses R esearch : A u th o red  m o re th an  2 5 0  scien tific articles in  in tern atio n al jo u rn als in  th e area o f m u scle d isease E d u catio n : MD  d eg ree fro m  th e Med ical S ch o o l at th e U n iv ersity  o f C o p en h ag en  R esearch  fello w sh ip  train in g  at U n iv ersity  o f C o p en h ag en  an d  U T , S o u th w estern  Med ical C en ter, D allas, U S



P o ten tial T h erap eu tic A p p ro ach es to  R are My o p ath ies With  an  Im m u n e C o m p o n en t Jo h n  V issin g , MD , P ro fesso r o f N eu ro lo g y  at U n iv ersity  o f C o p en h ag en , D en m ark  P rin cip al In v estig ato r fo r aT y r P h arm a’s 0 0 4  T rial D ecem b er 1 3 , 2 0 1 6



F acio scap u lo h u m eral Mu scu lar D y stro p h y  (F S H D ) an d  L im b -G ird le Mu scu lar D y stro p h y  2 B  (L G MD 2 B ) F S H D  L G MD 2 B  G en etics Im m u n e P ath o lo g y  C lin ical S tan d ard  o f C are D isease P ro g ressio n  T o x ic g ain  o f fu n ctio n  (D U X 4  reg io n ) Im m u n e in filtratio n  b y  activ ated  T  cells1  (p rim arily  C D 8 + ) L o ss o f fu n ctio n  m u tatio n s (D y sferlin  g en e) Im m u n e in filtrates co n sistin g  o f C D 4 + , C D 8 +  an d  m acro p h ag es2  D eb ilitatin g , p ro g ressiv e sk eletal m u scle w eak n ess P ain , fatig u e, d ifficu lty  m o v in g  lim b s, m ay  h av e resp irato ry  d istress N o  th erap eu tic treatm en ts, o n ly  su p p o rtiv e care p ro v id ed  H etero g en eo u s b y  m u scle H o m o g en eo u s b y  m u scle g ro u p  1 F risu llo  et al. J C lin  Im m u n o l (2 0 1 1 ) 3 1 :1 5 5 – 1 6 6  2 G allard o  et al. N eu ro lo g y  2 0 0 1 ;5 7 :2 1 3 6 – 2 1 3 8 ; Y in  et al. In t J C lin  E x p  P ath o l 2 0 1 5 ;8 (3 ):3 0 6 9 -3 0 7 5



L G MD 2 B  D isease P ro g ressio n  C ase H isto ry  D ifficu lty  risin g  fro m  a ch air, raisin g  h an d s ab o v e h ead  U ses a can e an d  leg  b races Walk s n o rm ally , activ e ch ild h o o d  A b n o rm al g ait K n ees lo ck ed  D ifficu lty  clim b in g  stairs an d  ru n n in g  A g e < 1 5  1 6  –  1 8  1 9  –  2 7  2 8  - 3 4  h ttp s://w w w .y o u tu b e.co m /w atch ?v = JL q H is1 y P U I h ttp ://m w tn 2 0 1 3 b lissw elch .b lo g sp o t.co m / U n ab le to  tu rn  o v er in  a b ed  o r raise h an d s ab o v e h ead  U ses serv ice d o g  fo r d aily  activ ities S lig h t im p ro v em en t w h en  stero id s sto p p ed  U n ab le to  rise fro m  a ch air R eq u ires assistan ce in  d aily  liv in g  L G MD 2 B  D iag n o sis Misd iag n o sed  w / p o ly m y o sitis P art tim e w h eelch air-b o u n d  F irst sy m p to m s F u ll d ep en d en cy  d u e to  sev ere p h y sical d isab ility  F u ll tim e w h eelch air-b o u n d



T  C ell In v o lv em en t in  th e P ath o p h y sio lo g y  o f R MIC s (F o r ex am p le: F S H D , L G MD 2 B , D MD ) G allard o  et al. In flam m atio n  in  d y sferlin  m y o p ath y : Im m u n o h isto ch em ical ch aracterizatio n  o f 1 3  p atien ts. N eu ro l. 2 0 0 1 ;5 7 :2 1 3 6 – 2 1 3 8  Y in  et al. C D 4 +  cells, m acro p h ag es, MH C -I an d  C 5 b -9  in v o lv e th e p ath o g en esis o f d y sferlin o p ath y .In t J C lin  E x p  P ath o l 2 0 1 5 ;8 (3 ):3 0 6 9 -3 0 7 5  F risu llo  et al. C D 8 +  T  C ells in  F acio scap u lo h u m eral Mu scu lar D y stro p h y  P atien ts w ith  In flam m ato ry  F eatu res at Mu scle MR I. J C lin  Im m u n o l (2 0 1 1 ) 3 1 :1 5 5 – 1 6 6  E n d o m y sial in filtrates, in  w h ich  C D 8 +  cells p red o m in ated  (F ig . 2 b – d ), an d  p eriv ascu lar in filtrates, m ain ly  co n stitu ted  b y  C D 4 +  cells (F ig . 2 f) in  all sam p les L G MD 2 B  F S H D  L G MD 2 B  &  D MD



T reatm en t o f D y sferlin o p ath y  w ith  D eflazaco rt: A  D o u b le-B lin d , P laceb o -C o n tro lled  C lin ical T rial R eferen ce Walter et al, O rp h an et Jo u rn al o f R are D iseases, 2 0 1 3



L G MD  P atien ts Man u al Mu scle S tren g th *  D eclin e at D o u b le th e R ate o n  D eflazaco rt v s P laceb o  * Man u al m u scle stren g th  assessed  b ilaterally  b y  th e m o d ified  Med ical R esearch  C o u n cil S cales (MR C ) C ID D  (C lin ical In v estig atio n  o f D u ch en n e D y stro p h y ) sco re, g rad ed  fro m  0  (w o rst) to  1 0  (b est) T reatm en t w ith  D eflazaco rt w as fo r 6  m o n th s in  each  arm  S in g le site, p laceb o  co n tro lled , cro ss o v er d esig n  (n = 2 5 ) R u n  in  P h ase I Wash o u t P h ase 2  D eflazaco rt D eflazaco rt Walter et al, O rp h an et Jo u rn al o f R are D iseases, 2 0 1 3  P laceb o  P laceb o



L im itatio n s o f S tero id s as P o ten tial T reatm en t in  R MIC s Mu scle cell h o m eo stasis d isru p ted  b y  stero id s T h e effects o f g lu co co rtico id s o n  p o stn atal sk eletal m u scle reg en eratio n 1  1 H an ao k a, B . Y . et al. (2 0 1 2 ) Im p licatio n s o f g lu co co rtico id  th erap y  in  id io p ath ic in flam m ato ry  m y o p ath ies N at. R ev . R h eu m ato l. d o i:1 0 .1 0 3 8 /n rrh eu m .2 0 1 2 .8 5  G lu co co rtico id s =  G C



D ifferen t A p p ro ach es to  T reatin g  R are My o p ath ies G en etic b ased  m o d ifiers: g en e th erap y  &  ed itin g ; o lig o  ap p ro ach es D eliv ery  o f th e ag en t Im m u n e resp o n se to  n ew  p ro tein  R eq u ires n ew  m o lecu les fo r m an y  ap p ro ach es Mu scle m o d ifiers: v ario u s p ath w ay s to  p ro m o te m u scle g ro w th  S u ch  as m y o statin  b lo ck ad e ag en ts &  o th er p ath w ay s P o ten tially  in creases im m u n e resp o n se fro m  m o re d iseased  tissu e P o ten tially  accelerate reg en eratio n /d eg en eratio n  cy cles T reat im m u n o -p ath o p h y sio lo g y  o f rare g en etically  d istin ct m y o p ath ies S tero id s act as im m u n o -su p p ressan ts L im ited  b y  sid e-effects May  h av e n eg ativ e effects o n  m u scle U sed  in  D MD , o ften  w ith  d ru g  h o lid ay s R eso laris as n atu ral h o m eo stasis facto r &  im m u n o -m o d u lato r S afety  an d  to lerab ility  lo o k s p ro m isin g  P o ten tial activ ity  in  m u ltip le m y o p ath ies w ith  an  im m u n e co m p o n en t R ecen t P h ase 1 b /2  is p ro m isin g  Wo u ld  lik e to  see as n ex t step : L arg er trial w ith  p laceb o -co n tro l E n d p o in ts to  au g m en t MMT : Q MT , T im ed  F u n ctio n  T ests, etc.



R eso laris C lin ical P ro g ram  –  D ata U p d ate S an jay  S h u k la, MD , MS , C MO  D ecem b er 1 3 , 2 0 1 6



R eso laris C lin ical P ro g ram  S u m m ary  T rial In d icatio n (s) P atien ts H ig h est D o se D esig n  D ata T im in g  0 0 2  A d u lt F S H D  3  d o se co h o rts (n = 2 0  T o tal) 3 m g /k g  w eek ly  P laceb o  co n tro lled , D o u b le b lin d ed ; In terp atien t D o se E scalatio n  A n n o u n ced  1 Q  2 0 1 6  0 0 3  E arly  o n set F S H D  S tag e 1  (n = 8 ) 3 m g /k g  w eek ly  O p en -lab el, In trap atien t D o se E scalatio n  In terim -R esu lts A n n o u n ced  T o d ay  0 0 4  A d u lt L G MD 2 B , A d u lt F S H D  L G MD 2 B  (n = 1 0 ) F S H D  (n = 8 ) 3 m g /k g  b iw eek ly  O p en -lab el, In trap atien t D o se E scalatio n  T o p -lin e R esu lts A n n o u n ced  T o d ay  0 0 5  A d u lt F S H D  R o llo v er fro m  0 0 2  3 m g /k g  w eek ly  L o n g -term  S afety  E x ten sio n  U p d ated  T o d ay  0 0 6  L G MD 2 B , F S H D , E arly  o n set F S H D  R o llo v er fro m  0 0 3  &  0 0 4  3 m g /k g  w eek ly  L o n g -term  S afety  E x ten sio n  T B D



1 m g /k g  (b iw ) 1 m g /k g  0 .3 m g /k g  P laceb o  A d u lt L G MD 2 B  an d  F S H D  (0 0 4 ) T rial S tu d y  D esig n  O b jectiv e &  R atio n ale O b jectiv e: E v alu ate th e safety /to lerab ility  o f to tal w eek ly  ex p o su re o f 6 .0 m g /k g  in  L G MD 2 B  an d  F S H D  A ssess d ru g  activ ity  m o re p ro x im al to  d o sin g  R atio n ale: T o  ev alu ate d ifferen t d o sin g  reg im en s (0 0 6 ) L o n g -term  ex ten sio n  stu d y  Week s 2  3  0  1  6  7  4  5  8  1 1  1 2  9  1 0  1 3  3 m g /k g  1 m g /k g  0 .3 m g /k g  P laceb o  (0 0 6 ) L o n g -term  ex ten sio n  stu d y  Week s 2  3  0  1  6  7  4  5  8  1 1  1 2  9  1 0  1 3  3 m g /k g  (b iw ) G ro u p  A  G ro u p  B  O p en -lab el, in tra-p atien t d o se escalatio n  Mu ltip le sites in  U S  &  E u ro p e N  =  1 8  p atien ts; en ro llm en t co m p lete G ro u p  A : 4  F S H D  p atien ts G ro u p  B : 4  F S H D  p atien ts / 1 0  L G MD 2 B  p atien ts 1 8 -7 5  y ears o f ag e T arg eted  MR I p o sitiv e o r circu lato ry  m ark ers*  (* in  L G MD 2 B  p atien ts o n ly ) D o se E scalatio n



D em o g rap h ics an d  B aselin e C h aracteristics C h aracteristic G ro u p  A  F S H D  G ro u p  B  F S H D  G ro u p  B  L B MD 2 B  E n ro lled  4  4  1 0  A g e (Mean  y ears) 4 5 .0  3 4 .0  3 7 .2  Med ian  (R an g e) 4 5 .0  (3 9 , 5 1 ) 3 3 .5  (3 3 , 3 6 ) 3 3 .5  (2 2 , 6 2 ) Male (n u m b er, % ) 3 , 7 5 %  4 , 1 0 0 %  3 , 3 0 %  Wh ite (n u m b er, % ) 4 , 1 0 0 %  4 , 1 0 0 %  9 , 9 0 %  B MI (k g /m 2 ), m ean  (S D ) 2 3 .3 8  (1 .1 ) 2 4 .8 3  (2 .0 ) 2 7 .6 7  (4 .4 )



G lo b al Man u al Mu scle T estin g  Mu scle fu n ctio n /stren g th  w as fo rm ally  assessed  b y  in v estig ato rs u sin g  Man u al Mu scle T estin g  (MMT ) 1 4  m u scles ev alu ated  at d ifferen t tim e p o in ts in  stu d ies Mu scles sco red  in d iv id u ally  C o m p o site sco re calcu lated  P ro g ressio n : lo w er sco res N eg ativ e ch an g e fro m  b aselin e Im p ro v em en t: h ig h er sco res P o sitiv e ch an g e fro m  b aselin e L ig h t g rey  =  u n tested  m u sclesD ark  g rey  =  tested  m u scles N eck  flex o rs Mid d le d elto id  B icep s b rach ii Wrist flex o rs Q u ad ricep s fem o ris Ilio p so as A n k le d o rsiflex o rs O n  B ack  (n o t p ictu red ): N eck  E x ten so rs; T rap eziu s; G lu teu s m ed ialis; H am strin g s; A n k le p lan tar flex o rs; G lu teu s m ax im u s



MMT  S co res F S H D  an d  L G MD 2 B  (0 0 4  T rial) In d iv id u al P atien t C h an g es fro m  B aselin e (% ) * 1 -w eek  fo llo w -u p  is earlier th an  w eek  1 4  fo r 2  early  d isco n tin u atio n s † O n e p atien t d id  n o t co m p lete th e MMT  assessm en ts d u e to  b ein g  w h eel ch air b o u n d  D o sin g  u p  to  3  m g /K g  B IW D o sin g  u p  to  1  m g /K g  B IW F S H D /L G MD  C lin ical A ctiv ity  Week  1 4  MMT *  L G MD 2 B  (n = 9 † ) Week  1 4  MMT *  F S H D  (n = 8 )



G lo b al P atien t R ep o rted  O u tco m es: IN Q o L  In d iv id u alized  n eu ro m u scu lar q u ality  o f life assessm en t *  V in cen t K A  et al: C o n stru ctio n  an d  V alid atio n  o f a Q u ality  o f L ife Q u estio n n aire fo r N eu ro m u scu lar D isease (IN Q o L ). N eu ro lo g y  2 0 0 7 , 6 8 :1 0 5 1 -1 0 5 7 . F D A : “G en erally , fin d in g s m easu red  b y  a w ell-d efin ed  an d  reliab le P R O  in stru m en t in  ap p ro p riately  d esig n ed  in v estig atio n s can  b e u sed  to  su p p o rt a claim  in  m ed ical p ro d u ct lab elin g  if th e claim  is co n sisten t w ith  th e in stru m en t’s d o cu m en ted  m easu rem en t cap ab ility .”* *  * *  F D A  G u id an ce fo r in d u stry . P atien t-R ep o rted  O u tco m e Measu res: U se in  Med ical P ro d u ct D ev elo p m en t to  S u p p o rt L ab elin g  C laim s; 2 0 0 9 . V alid ated  N eu ro m u scu lar A ssessm en t T o o l*  G lo b al sy stem atic assessm en t u sed  in  clin ical stu d ies an d  trials (to  test fo r in creased  d isease b u rd en ) Im p ro v em en t =  D ecreased  S co res (D ecreased  D isease B u rd en ) O v erall IN Q o L  sco re calcu lated  fro m  tran slatin g  in d iv id u al life d o m ain  sco res in to  a 1 0 0  p o in t scale S elf-A d m in istered  Q u estio n n aire Q u estio n n aire fo cu ses o n  4  d im en sio n s: S y m p to m s, L ife D o m ain s, T reatm en t E ffects, an d  Q u ality  o f L ife L ife D o m ain s co m p rised  o f 5  su b sectio n s: A ctiv ities, In d ep en d en ce, S o cial, E m o tio n s, an d  B o d y  Im ag e



O v erall IN Q o L  S co re (0 0 4  T rial) In d iv id u al C h an g e fro m  B aselin e F S H D /L G MD  C lin ical A ctiv ity  D o sin g  u p  to  3  m g /K g  B IW D o sin g  u p  to  1  m g /K g  B IW Week  1 4  IN Q o L  L G MD 2 B  (n = 1 0 ) Week  1 4  IN Q o L  F S H D  (n = 8 )



S u m m ary  0 0 4  T rial C lin ical A ctiv ity  A ssessm en ts F S H D  (u p  to  1 .0  m g /k g  b iw ) F S H D  (u p  to  3 .0  m g /k g  b iw ) L G MD 2 B  (u p  to  3 .0  m g /k g  b iw ) F S H D  (u p  to  1 .0  m g /k g  b iw ) F S H D  (u p  to  3 .0  m g /k g  b iw ) L G MD 2 B  (u p  to  3 .0  m g /k g  b iw ) MMT  IN Q o L



B io m ark er E v alu atio n  0 0 4  T rial 0 0 4  T rial in clu d ed  v ario u s ex p lo rato ry  b io m ark ers E x p lo rato ry  b io m ark ers d id  n o t g en erally  estab lish  su fficien tly  h ig h  o r co n sisten t lev els o r ro b u st sig n als acro ss a su fficien t n u m b er o f p atien ts to  d eterm in e test article effects In clu d in g  targ eted  m u scle T 2  an d  S T IR  MR I; an d  v ario u s p lasm a p ro tein s T arg eted  m u scle T 2 /S T IR  MR I w ill n o t b e p rio ritized  as a b io m ark er in  th e n ear-term  P erip h eral cell b ased  b io m ark ers w ill b e assessed  at a later d ate



3 m g /k g  1 m g /k g  0 .3 m g /k g  P laceb o  E arly  O n set F S H D  (0 0 3 ) T rial O b jectiv e: E v alu ate th e safety /to lerab ility  in  a p o ten tially  d ifferen t in d icatio n  E arly  O n set F S H D  A ssess d ru g  activ ity  in  n ew  p atien t p o p u latio n  an d  w ith  ad d itio n al en d p o in ts R atio n ale: In v estig ate an  o ften  m o re sev ere fo rm  o f d isease, in v o lv es ad d itio n al o rg an  sy stem s S tatu s: R ep o rted  in terim  d ata an aly sis fro m  th e 4  p atien ts to d ay  w h o  co m p leted  treatm en t fro m  S tag e 1  (0 0 6 ) L o n g -term  ex ten sio n  stu d y  Week s 2  3  0  1  6  7  4  5  8  1 1  1 2  9  1 0  1 3  O b jectiv e &  R atio n ale S tu d y  D esig n  O p en -lab el, in tra-p atien t d o se escalatio n  Mu ltip le sites in  U S  &  E u ro p e N  =  1 6  p atien ts S tag e 1 : 8  p atien ts 1 6 -2 5  y ears o f ag e S tag e 2 : 8  p atien ts 1 2 -1 5  y ears o f ag e G en etically  co n firm ed  d iag n o sis o f F S H D  an d  o n set o f sy m p to m s p rio r to  ag e 1 0  D o se E scalatio n



O v erall MMT  S co re (0 0 3  T rial) In d iv id u al C h an g e fro m  B aselin e (% ), P er P ro to co l P o p . E arly  O n set F S H D  Week  1 4  MMT  E arly  O n set F S H D  (n = 4 )



O v erall IN Q o L  S co re (0 0 3  T rial) In d iv id u al C h an g e fro m  B aselin e, P er P ro to co l P o p . E arly  O n set F S H D  †  O n e p atien t d id  n o t co m p lete IN Q o L  at b aselin e Week  1 4  IN Q o L  E arly  O n set F S H D  (n = 3 † )



A d u lt F S H D  L o n g -T erm  S afety  E x ten sio n  (0 0 5 ) T rial E v alu ate S afety  an d  T o lerab ility : B u ild  safety  d o ssier fo r R eso laris E v alu ate P o ten tial A ctiv ity  A ssessm en ts: Man u al Mu scle T est (MMT ) In d iv id u alized  N eu ro m u scu lar Q u ality  o f L ife (IN Q o L ) B io m ark er A ssessm en ts P atien ts receiv e w eek ly  d o ses o f 3 .0  m g /k g  P atien ts fro m  C o h o rt 3  (3 .0  m g /k g  fo r 3  m o n th s) an d  C o h o rt 2  (1 .0  m g /k g  fo r 1  m o n th ) w ere elig ib le to  ro ll-o v er to  o u r lo n g -term  safety  ex ten sio n  clin ical trial P atien ts fro m  C o h o rt 2  h ad  g reater th an  1 2  m o n th s in  b etw een  d o sin g  (fro m  en d  o f 0 0 2  to  in itiatio n  o f 0 0 5 ) P atien ts fro m  C o h o rt 3  w ere ab le to  ro ll o v er d irectly  in to  th e 0 0 5  trial O p en -lab el safety  trial In itially  9  p atien ts en ro lled  3  sites in  3  co u n tries S tu d y  D esig n  S tu d y  O b jectiv es C lin ical F in d in g s 3  o f th e 9  p atien ts en ro lled  fro m  th e ad u lt F S H D  (0 0 2 ) T rial are still receiv in g  treatm en t O f th e 4  p atien ts w h o  receiv ed  at least 6  m o n th s o f th erap y , th ere w ere n o  sig n ifican t tren d s in  w o rsen in g  o r im p ro v em en t in  eith er MMT  o r IN Q o L  sco res



A s o f D ecem b er 1 , 2 0 1 6 , 4 4  p atien ts h av e receiv ed  R eso laris, acro ss all trials (in clu d in g  0 0 2 , 0 0 3 , 0 0 4 , an d  0 0 5 ), fo r a to tal d ru g  ex p o su re o f 1 4 9  p atien t m o n th s R eso laris d em o n strated  a fav o rab le safety  p ro file an d  w as g en erally  w ell-to lerated  acro ss all d o ses tested  in : A d u lt F S H D , E arly  o n set F S H D  (ag e ran g e 1 6  to  2 0 ), an d  A d u lt L G MD 2 B  L o n g -term  ex p o su re in  ad u lt F S H D  p atien ts (4  p atien ts o n  d ru g  ≥ 6  m o n th s) N o  S erio u s A d v erse E v en ts (S A E ) o r d eath s w ere rep o rted  A ll A d v erse E v en ts (A E ) w ere in  g en eral m ild  o r m o d erate in  in ten sity  N o  n o tab le d ifferen ces in  A E s b etw een  ad u lt F S H D , ad u lt L G MD 2 B  an d  early  o n set F S H D  p atien ts T h ere w ere n o  d o se lim itin g  ch an g es in  lab  p aram eters, v ital sig n s o r p u lm o n ary  tests S afety  &  T o lerab ility  O v erv iew : 0 0 3 , 0 0 4  &  0 0 5



P ro to co l related  d isco n tin u atio n s: D isco n tin u ed  w ith  a sin g le IR R * (4  F S H D /1  L G MD ): all IR R s m ild  to  m o d erate, tran sien t If Jo -1  A b  u n it lev els reach  cu t-o ff (5  F S H D ): w ith o u t asso ciated  clin ical sy m p to m s O n e L G MD  p atien t d isco n tin u ed  fro m  th e 0 0 4  T rial fo r n o n -d ru g  related  reaso n s A fter ch an g in g  th e in fu sio n  p ro to co l to  a 9 0 -m in u te in fu sio n , 3  o f 3 1  p atien ts 9 .1 %  ex p erien ced  IR R s (p rev io u sly  th e rate w as 1 6 .7 %  w ith  an  in fu sio n  rate o f 3 0  m in u tes) D isco n tin u atio n  rate in  th e 0 0 3 /0 0 4 /0 0 5  T rials u n d er all p ro to co ls is 1 1  o u t o f 3 5  p atien ts (3 1 % ) L o w  lev el an ti-d ru g  an tib o d y  (A D A ) assay  sig n als 1 9 /3 5  (5 4 % ; 1 3  F S H D  an d  6  L G MD ) w ith o u t asso ciated  clin ical sy m p to m s P o ten tial S afety  &  T o lerab ility  R elated  P ro to co l C h an g es G o in g  F o rw ard : P o ten tial fo r p re-m ed icatin g  p atien ts P o ten tial to  co n tin u e d o sin g  d ep en d in g  o n  th e n atu re o f th e IR R  R aisin g  th resh o ld  fo r Jo -1  L ev els ab o v e 1 .5  U /m L  (cu rren t cu t o ff) P ro to co l D isco n tin u atio n s &  R elated  C h an g es G o in g  F o rw ard  * In fu sio n  R elated  R eactio n



O v erall MMT : F S H D , L G MD 2 B  &  P laceb o  C h an g e fro m  b aselin e at w eek  1 4  F S H D /L G MD  A ctiv ity  0 0 4  F S H D  1 m g /k g  0 0 4  F S H D  3  m g /k g  0 0 4  L G MD *  3  m g /k g  0 0 2  F S H D  3  m g /k g  0 0 2  P laceb o  3  m g /k g  * O n e p atien t in  0 0 4  T rial d id  n o t h av e an  MMT  m easu rem en t d u e to  b ein g  w h eelch air b o u n d  0 0 3  E .O . F S H D  3  m g /k g  1 5 /2 3  p atien ts im p ro v ed  w ith  R eso laris o f ≥  3 m g /k g  fo r at least 6  w eek s 2 /4  p atien ts im p ro v ed  w ith  R eso laris o f less th an  3 m g /k g  0 /2  p atien ts im p ro v ed  o n  p laceb o



O v erall IN Q o L : F S H D , L G MD 2 B  &  P laceb o  C h an g e fro m  b aselin e at w eek  1 4  F S H D /L G MD  A ctiv ity  0 0 4  F S H D  1 m g /k g  0 0 4  F S H D  3  m g /k g  0 0 4  L G MD  3  m g /k g  0 0 2  F S H D  3  m g /k g  0 0 2  P laceb o  3  m g /k g  0 0 3  E .O . F S H D  3  m g /k g  1 4 /2 3  p atien ts im p ro v ed  o r w ere stab le w ith  R eso laris o f ≥  3 m g /k g  fo r at least 6  w eek s 3 /4  p atien ts im p ro v ed  w ith  R eso laris o f less th an  3 m g /k g  0 /2  p atien ts im p ro v ed  o n  p laceb o



R eso laris D iscu ssio n  an d  N ex t S tep s Jo h n  Men d lein , P h D , C h ief E x ecu tiv e O fficer at aT y r P h arm a D ecem b er 1 3 , 2 0 1 6



2 0 1 7  R atio n ale an d  P lan  E m p h asis o n  S in g le R MIC  In d icatio n  in  2 0 1 7 , d ep en d en t o n : L ev erag e safety  an d  activ ity  d ata rev iew ed  to d ay  N atu ral h isto ry  &  d isease p ro g ressio n ; fav o r h o m o g en eo u s p h en o ty p e A b ility  to  ex am in e MO A  w ith  m ech an istic assay  in  p atien ts P erip h eral cell an d  o r b io p sy  sam p les Id eally , ab ility  to  co n n ect g en o ty p e to  im m u n e cell A d v an cem en t o f iMo d .F c in to  H u m an s: P ro g ram  fo r rare lu n g  d iseases w ith  an  im m u n e co m p o n en t (i.e. in terstitial lu n g  d iseases) A d v an cem en t o f P reclin ical P ip elin e: P o ten tial fo r n o v el ap p licatio n s o f P h y sio crin es C o st o f C ap ital C o n sid eratio n s fo r P ip elin e A d v an cem en t: $ 8 0 .9 M in  cash , cash  eq u iv alen ts, an d  in v estm en ts as o f 9 /3 0 /1 6 ; ru n w ay  in to  3 Q  2 0 1 8  P artn erin g  o n e o r m o re o f o u r p ro g ram s to  en h an ce th e ad v an cem en t o f th e p ip elin e



N ex t S tep s: P o ten tial C lin ical D ev elo p m en t S trateg y *  A d u lt F S H D  2 0 1 6  2 0 1 7  2 0 1 8  A d u lt L G MD  E arly  O n set F S H D  iMo d .F c P ro g ram  L eg en d : R eso laris iMo d .F c R esearch  P h y sio crin e R & D  In itiate F irst-in -H u m an  C lin ical T rial Mech an istic A ssay  P laceb o -co n tro lled , S O C  R MIC  T rial * C lin ical ad v an cem en t w ill b e lin k ed  w ith  th e d ev elo p m en t o f a m ech an istic assay  an d  p ru d en t co st o f cap ital co n sid eratio n s



Q u estio n s?



A P P E N D IX : R eferen ce P ap ers



A n ti-D y stro p h in  T  C ell R esp o n ses in  D u ch en n e Mu scu lar D y stro p h y : P rev alen ce an d  G lu co co rtico id  T reatm en t E ffect R eferen ce F lan ig an  et al, H u m an  G en e T h erap y , 2 0 1 3



C o n n ectin g  G en o ty p e to  Im m u n e C ell P h en o ty p e in  D u ch en n e Mu scu lar D y stro p h y  P atien ts G en etic Mu tatio n  L o catio n s o f Im m u n e R esp o n se: E x o n s 1  –  9  E x o n s 1 7  –  2 6  E x o n s 4 2  –  5 0  E x o n s 5 0  –  5 9  E x o n s 5 9  –  6 9  E x o n s 7 0  - 7 9  D MD  P atien ts: S p lice ex o n  1 2  D el ex  4 5  D el ex  4 6  –  5 0  D el ex  4 9  –  5 4  N o n sen se ex  5 9  N o n sen se ex  6 9  E tio lo g y  o f A b erran t P ro tein  L o calized  T  C ell in v asio n  &  p ro liferatio n  T  C ell P h en o ty p e: C D 4  an d /o r C D 8  D isru p tio n  o f H o m eo stasis (u n tap p ed  th erap eu tic in terv en tio n  p o in t) F risu llo  et al., J. C lin . Im m u n o l., 2 0 1 1  G allard o  et al. N eu ro lo g y , 2 0 0 1  F lan ig an  et al. H u m an  G en e T h erap y , 2 0 1 3



S tero id s S u p p ress D y stro p h in  S p ecific P erip h eral T  C ell R esp o n se in  D u ch en n e Mu scu lar D y stro p h y  F lan ig an  et al, H u m an  G en e T h erap y , 2 0 1 3  P ercen tag e o f P atien ts w ith  P o sitiv e Im m u n e R esp o n se



T reatm en t o f D y sferlin o p ath y  w ith  D eflazaco rt: A  D o u b le-B lin d , P laceb o -C o n tro lled  C lin ical T rial R eferen ce Walter et al, O rp h an et Jo u rn al o f R are D iseases, 2 0 1 3



Man u al Mu scle T estin g  b y  C ID D  C lin ical In v estig atio n  o f D u ch en n e D y stro p h y  (C ID D ) P rim ary  o u tco m e m easu res w ere m an u al m u scle stren g th  assessed  b ilaterally  b y  th e m o d ified  Med ical R esearch  C o u n cil S cales (MR C ) C ID D  (C lin ical In v estig atio n  o f D u ch en n e D y stro p h y ) sco re, g rad ed  fro m  0  (w o rst) to  1 0  (b est) h ttp ://w w w .research ro m .co m /m asterlist/v iew /4  T estin g  w as p erfo rm ed  b y  tw o  ex p erien ced  n eu ro lo g ists after su fficien t train in g  w ith  clin ical trial p ro ced u res In ter-rater an d  in tra-rater v ariab ility  w as assessed  p rio r to  th e clin ical trial, an d  reassessed  1 2 -m o n th ly  d u rin g  th e trial p erio d  o n  th e en ro lled  d y sferlin o p ath y  p atien ts R eferen ce Walter et al, O rp h an et Jo u rn al o f R are D iseases, 2 0 1 3



L G MD  P atien ts Man u al Mu scle S tren g th *  D eclin e at D o u b le th e R ate o n  D eflazaco rt v s P laceb o  * Man u al m u scle stren g th  assessed  b ilaterally  b y  th e m o d ified  Med ical R esearch  C o u n cil S cales (MR C ) C ID D  (C lin ical In v estig atio n  o f D u ch en n e D y stro p h y ) sco re, g rad ed  fro m  0  (w o rst) to  1 0  (b est) T reatm en t w ith  D eflazaco rt w as fo r 6  m o n th s in  each  arm  S in g le site, p laceb o  co n tro lled , cro ss o v er d esig n  (n = 2 5 ) R u n  in  P h ase I Wash o u t P h ase 2  D eflazaco rt D eflazaco rt Walter et al, O rp h an et Jo u rn al o f R are D iseases, 2 0 1 3  P laceb o  P laceb o



R eso laris C lin ical P ro g ram  –  D ata U p d ate D ecem b er 1 3 , 2 0 1 6  E x h ib it 9 9 .3



R eso laris C lin ical P ro g ram  S u m m ary  T rial In d icatio n (s) P atien ts H ig h est D o se D esig n  D ata T im in g  0 0 2  A d u lt F S H D  3  d o se co h o rts (n = 2 0  T o tal) 3 m g /k g  w eek ly  P laceb o  co n tro lled , D o u b le b lin d ed ; In terp atien t D o se E scalatio n  A n n o u n ced  1 Q  2 0 1 6  0 0 3  E arly  o n set F S H D  S tag e 1  (n = 8 ) 3 m g /k g  w eek ly  O p en -lab el, In trap atien t D o se E scalatio n  In terim -R esu lts A n n o u n ced  T o d ay  0 0 4  A d u lt L G MD 2 B , A d u lt F S H D  L G MD 2 B  (n = 1 0 ) F S H D  (n = 8 ) 3 m g /k g  b iw eek ly  O p en -lab el, In trap atien t D o se E scalatio n  T o p -lin e R esu lts A n n o u n ced  T o d ay  0 0 5  A d u lt F S H D  R o llo v er fro m  0 0 2  3 m g /k g  w eek ly  L o n g -term  S afety  E x ten sio n  U p d ated  T o d ay  0 0 6  L G MD 2 B , F S H D , E arly  o n set F S H D  R o llo v er fro m  0 0 3  &  0 0 4  3 m g /k g  w eek ly  L o n g -term  S afety  E x ten sio n  T B D



1 m g /k g  (b iw ) 1 m g /k g  0 .3 m g /k g  P laceb o  A d u lt L G MD 2 B  an d  F S H D  (0 0 4 ) T rial S tu d y  D esig n  O b jectiv e &  R atio n ale O b jectiv e: E v alu ate th e safety /to lerab ility  o f to tal w eek ly  ex p o su re o f 6 .0 m g /k g  in  L G MD 2 B  an d  F S H D  A ssess d ru g  activ ity  m o re p ro x im al to  d o sin g  R atio n ale: T o  ev alu ate d ifferen t d o sin g  reg im en s (0 0 6 ) L o n g -term  ex ten sio n  stu d y  Week s 2  3  0  1  6  7  4  5  8  1 1  1 2  9  1 0  1 3  3 m g /k g  1 m g /k g  0 .3 m g /k g  P laceb o  (0 0 6 ) L o n g -term  ex ten sio n  stu d y  Week s 2  3  0  1  6  7  4  5  8  1 1  1 2  9  1 0  1 3  3 m g /k g  (b iw ) G ro u p  A  G ro u p  B  O p en -lab el, in tra-p atien t d o se escalatio n  Mu ltip le sites in  U S  &  E u ro p e N  =  1 8  p atien ts; en ro llm en t co m p lete G ro u p  A : 4  F S H D  p atien ts G ro u p  B : 4  F S H D  p atien ts / 1 0  L G MD 2 B  p atien ts 1 8 -7 5  y ears o f ag e T arg eted  MR I p o sitiv e o r circu lato ry  m ark ers*  (* in  L G MD 2 B  p atien ts o n ly ) D o se E scalatio n



D em o g rap h ics an d  B aselin e C h aracteristics C h aracteristic G ro u p  A  F S H D  G ro u p  B  F S H D  G ro u p  B  L B MD 2 B  E n ro lled  4  4  1 0  A g e (Mean  y ears) 4 5 .0  3 4 .0  3 7 .2  Med ian  (R an g e) 4 5 .0  (3 9 , 5 1 ) 3 3 .5  (3 3 , 3 6 ) 3 3 .5  (2 2 , 6 2 ) Male (n u m b er, % ) 3 , 7 5 %  4 , 1 0 0 %  3 , 3 0 %  Wh ite (n u m b er, % ) 4 , 1 0 0 %  4 , 1 0 0 %  9 , 9 0 %  B MI (k g /m 2 ), m ean  (S D ) 2 3 .3 8  (1 .1 ) 2 4 .8 3  (2 .0 ) 2 7 .6 7  (4 .4 )



G lo b al Man u al Mu scle T estin g  Mu scle fu n ctio n /stren g th  w as fo rm ally  assessed  b y  in v estig ato rs u sin g  Man u al Mu scle T estin g  (MMT ) 1 4  m u scles ev alu ated  at d ifferen t tim e p o in ts in  stu d ies Mu scles sco red  in d iv id u ally  C o m p o site sco re calcu lated  P ro g ressio n : lo w er sco res N eg ativ e ch an g e fro m  b aselin e Im p ro v em en t: h ig h er sco res P o sitiv e ch an g e fro m  b aselin e L ig h t g rey  =  u n tested  m u sclesD ark  g rey  =  tested  m u scles N eck  flex o rs Mid d le d elto id  B icep s b rach ii Wrist flex o rs Q u ad ricep s fem o ris Ilio p so as A n k le d o rsiflex o rs O n  B ack  (n o t p ictu red ): N eck  E x ten so rs; T rap eziu s; G lu teu s m ed ialis; H am strin g s; A n k le p lan tar flex o rs; G lu teu s m ax im u s



MMT  S co res F S H D  an d  L G MD 2 B  (0 0 4  T rial) In d iv id u al P atien t C h an g es fro m  B aselin e (% ) * 1 -w eek  fo llo w -u p  is earlier th an  w eek  1 4  fo r 2  early  d isco n tin u atio n s † O n e p atien t d id  n o t co m p lete th e MMT  assessm en ts d u e to  b ein g  w h eel ch air b o u n d  D o sin g  u p  to  3  m g /K g  B IW D o sin g  u p  to  1  m g /K g  B IW F S H D /L G MD  C lin ical A ctiv ity  Week  1 4  MMT *  L G MD 2 B  (n = 9 † ) Week  1 4  MMT *  F S H D  (n = 8 )



G lo b al P atien t R ep o rted  O u tco m es: IN Q o L  In d iv id u alized  n eu ro m u scu lar q u ality  o f life assessm en t *  V in cen t K A  et al: C o n stru ctio n  an d  V alid atio n  o f a Q u ality  o f L ife Q u estio n n aire fo r N eu ro m u scu lar D isease (IN Q o L ). N eu ro lo g y  2 0 0 7 , 6 8 :1 0 5 1 -1 0 5 7 . F D A : “G en erally , fin d in g s m easu red  b y  a w ell-d efin ed  an d  reliab le P R O  in stru m en t in  ap p ro p riately  d esig n ed  in v estig atio n s can  b e u sed  to  su p p o rt a claim  in  m ed ical p ro d u ct lab elin g  if th e claim  is co n sisten t w ith  th e in stru m en t’s d o cu m en ted  m easu rem en t cap ab ility .”* *  * *  F D A  G u id an ce fo r in d u stry . P atien t-R ep o rted  O u tco m e Measu res: U se in  Med ical P ro d u ct D ev elo p m en t to  S u p p o rt L ab elin g  C laim s; 2 0 0 9 . V alid ated  N eu ro m u scu lar A ssessm en t T o o l*  G lo b al sy stem atic assessm en t u sed  in  clin ical stu d ies an d  trials (to  test fo r in creased  d isease b u rd en ) Im p ro v em en t =  D ecreased  S co res (D ecreased  D isease B u rd en ) O v erall IN Q o L  sco re calcu lated  fro m  tran slatin g  in d iv id u al life d o m ain  sco res in to  a 1 0 0  p o in t scale S elf-A d m in istered  Q u estio n n aire Q u estio n n aire fo cu ses o n  4  d im en sio n s: S y m p to m s, L ife D o m ain s, T reatm en t E ffects, an d  Q u ality  o f L ife L ife D o m ain s co m p rised  o f 5  su b sectio n s: A ctiv ities, In d ep en d en ce, S o cial, E m o tio n s, an d  B o d y  Im ag e



O v erall IN Q o L  S co re (0 0 4  T rial) In d iv id u al C h an g e fro m  B aselin e F S H D /L G MD  C lin ical A ctiv ity  D o sin g  u p  to  3  m g /K g  B IW D o sin g  u p  to  1  m g /K g  B IW Week  1 4  IN Q o L  L G MD 2 B  (n = 1 0 ) Week  1 4  IN Q o L  F S H D  (n = 8 )



S u m m ary  0 0 4  T rial C lin ical A ctiv ity  A ssessm en ts F S H D  (u p  to  1 .0  m g /k g  b iw ) F S H D  (u p  to  3 .0  m g /k g  b iw ) L G MD 2 B  (u p  to  3 .0  m g /k g  b iw ) F S H D  (u p  to  1 .0  m g /k g  b iw ) F S H D  (u p  to  3 .0  m g /k g  b iw ) L G MD 2 B  (u p  to  3 .0  m g /k g  b iw ) MMT  IN Q o L



B io m ark er E v alu atio n  0 0 4  T rial 0 0 4  T rial in clu d ed  v ario u s ex p lo rato ry  b io m ark ers E x p lo rato ry  b io m ark ers d id  n o t g en erally  estab lish  su fficien tly  h ig h  o r co n sisten t lev els o r ro b u st sig n als acro ss a su fficien t n u m b er o f p atien ts to  d eterm in e test article effects In clu d in g  targ eted  m u scle T 2  an d  S T IR  MR I; an d  v ario u s p lasm a p ro tein s T arg eted  m u scle T 2 /S T IR  MR I w ill n o t b e p rio ritized  as a b io m ark er in  th e n ear-term  P erip h eral cell b ased  b io m ark ers w ill b e assessed  at a later d ate



3 m g /k g  1 m g /k g  0 .3 m g /k g  P laceb o  E arly  O n set F S H D  (0 0 3 ) T rial O b jectiv e: E v alu ate th e safety /to lerab ility  in  a p o ten tially  d ifferen t in d icatio n  E arly  O n set F S H D  A ssess d ru g  activ ity  in  n ew  p atien t p o p u latio n  an d  w ith  ad d itio n al en d p o in ts R atio n ale: In v estig ate an  o ften  m o re sev ere fo rm  o f d isease, in v o lv es ad d itio n al o rg an  sy stem s S tatu s: R ep o rted  in terim  d ata an aly sis fro m  th e 4  p atien ts to d ay  w h o  co m p leted  treatm en t fro m  S tag e 1  (0 0 6 ) L o n g -term  ex ten sio n  stu d y  Week s 2  3  0  1  6  7  4  5  8  1 1  1 2  9  1 0  1 3  O b jectiv e &  R atio n ale S tu d y  D esig n  O p en -lab el, in tra-p atien t d o se escalatio n  Mu ltip le sites in  U S  &  E u ro p e N  =  1 6  p atien ts S tag e 1 : 8  p atien ts 1 6 -2 5  y ears o f ag e S tag e 2 : 8  p atien ts 1 2 -1 5  y ears o f ag e G en etically  co n firm ed  d iag n o sis o f F S H D  an d  o n set o f sy m p to m s p rio r to  ag e 1 0  D o se E scalatio n



O v erall MMT  S co re (0 0 3  T rial) In d iv id u al C h an g e fro m  B aselin e (% ), P er P ro to co l P o p . E arly  O n set F S H D  Week  1 4  MMT  E arly  O n set F S H D  (n = 4 )



O v erall IN Q o L  S co re (0 0 3  T rial) In d iv id u al C h an g e fro m  B aselin e, P er P ro to co l P o p . E arly  O n set F S H D  †  O n e p atien t d id  n o t co m p lete IN Q o L  at b aselin e Week  1 4  IN Q o L  E arly  O n set F S H D  (n = 3 † )



A d u lt F S H D  L o n g -T erm  S afety  E x ten sio n  (0 0 5 ) T rial E v alu ate S afety  an d  T o lerab ility : B u ild  safety  d o ssier fo r R eso laris E v alu ate P o ten tial A ctiv ity  A ssessm en ts: Man u al Mu scle T est (MMT ) In d iv id u alized  N eu ro m u scu lar Q u ality  o f L ife (IN Q o L ) B io m ark er A ssessm en ts P atien ts receiv e w eek ly  d o ses o f 3 .0  m g /k g  P atien ts fro m  C o h o rt 3  (3 .0  m g /k g  fo r 3  m o n th s) an d  C o h o rt 2  (1 .0  m g /k g  fo r 1  m o n th ) w ere elig ib le to  ro ll-o v er to  o u r lo n g -term  safety  ex ten sio n  clin ical trial P atien ts fro m  C o h o rt 2  h ad  g reater th an  1 2  m o n th s in  b etw een  d o sin g  (fro m  en d  o f 0 0 2  to  in itiatio n  o f 0 0 5 ) P atien ts fro m  C o h o rt 3  w ere ab le to  ro ll o v er d irectly  in to  th e 0 0 5  trial O p en -lab el safety  trial In itially  9  p atien ts en ro lled  3  sites in  3  co u n tries S tu d y  D esig n  S tu d y  O b jectiv es C lin ical F in d in g s 3  o f th e 9  p atien ts en ro lled  fro m  th e ad u lt F S H D  (0 0 2 ) T rial are still receiv in g  treatm en t O f th e 4  p atien ts w h o  receiv ed  at least 6  m o n th s o f th erap y , th ere w ere n o  sig n ifican t tren d s in  w o rsen in g  o r im p ro v em en t in  eith er MMT  o r IN Q o L  sco res



A s o f D ecem b er 1 , 2 0 1 6 , 4 4  p atien ts h av e receiv ed  R eso laris, acro ss all trials (in clu d in g  0 0 2 , 0 0 3 , 0 0 4 , an d  0 0 5 ), fo r a to tal d ru g  ex p o su re o f 1 4 9  p atien t m o n th s R eso laris d em o n strated  a fav o rab le safety  p ro file an d  w as g en erally  w ell-to lerated  acro ss all d o ses tested  in : A d u lt F S H D , E arly  o n set F S H D  (ag e ran g e 1 6  to  2 0 ), an d  A d u lt L G MD 2 B  L o n g -term  ex p o su re in  ad u lt F S H D  p atien ts (4  p atien ts o n  d ru g  ≥ 6  m o n th s) N o  S erio u s A d v erse E v en ts (S A E ) o r d eath s w ere rep o rted  A ll A d v erse E v en ts (A E ) w ere in  g en eral m ild  o r m o d erate in  in ten sity  N o  n o tab le d ifferen ces in  A E s b etw een  ad u lt F S H D , ad u lt L G MD 2 B  an d  early  o n set F S H D  p atien ts T h ere w ere n o  d o se lim itin g  ch an g es in  lab  p aram eters, v ital sig n s o r p u lm o n ary  tests S afety  &  T o lerab ility  O v erv iew : 0 0 3 , 0 0 4  &  0 0 5



P ro to co l related  d isco n tin u atio n s: D isco n tin u ed  w ith  a sin g le IR R * (4  F S H D /1  L G MD ): all IR R s m ild  to  m o d erate, tran sien t If Jo -1  A b  u n it lev els reach  cu t-o ff (5  F S H D ): w ith o u t asso ciated  clin ical sy m p to m s O n e L G MD  p atien t d isco n tin u ed  fro m  th e 0 0 4  T rial fo r n o n -d ru g  related  reaso n s A fter ch an g in g  th e in fu sio n  p ro to co l to  a 9 0 -m in u te in fu sio n , 3  o f 3 1  p atien ts 9 .1 %  ex p erien ced  IR R s (p rev io u sly  th e rate w as 1 6 .7 %  w ith  an  in fu sio n  rate o f 3 0  m in u tes) D isco n tin u atio n  rate in  th e 0 0 3 /0 0 4 /0 0 5  T rials u n d er all p ro to co ls is 1 1  o u t o f 3 5  p atien ts (3 1 % ) L o w  lev el an ti-d ru g  an tib o d y  (A D A ) assay  sig n als 1 9 /3 5  (5 4 % ; 1 3  F S H D  an d  6  L G MD ) w ith o u t asso ciated  clin ical sy m p to m s P o ten tial S afety  &  T o lerab ility  R elated  P ro to co l C h an g es G o in g  F o rw ard : P o ten tial fo r p re-m ed icatin g  p atien ts P o ten tial to  co n tin u e d o sin g  d ep en d in g  o n  th e n atu re o f th e IR R  R aisin g  th resh o ld  fo r Jo -1  L ev els ab o v e 1 .5  U /m L  (cu rren t cu t o ff) P ro to co l D isco n tin u atio n s &  R elated  C h an g es G o in g  F o rw ard  * In fu sio n  R elated  R eactio n



O v erall MMT : F S H D , L G MD 2 B  &  P laceb o  C h an g e fro m  b aselin e at w eek  1 4  F S H D /L G MD  A ctiv ity  0 0 4  F S H D  1 m g /k g  0 0 4  F S H D  3  m g /k g  0 0 4  L G MD *  3  m g /k g  0 0 2  F S H D  3  m g /k g  0 0 2  P laceb o  3  m g /k g  * O n e p atien t in  0 0 4  T rial d id  n o t h av e an  MMT  m easu rem en t d u e to  b ein g  w h eelch air b o u n d  0 0 3  E .O . F S H D  3  m g /k g  1 5 /2 3  p atien ts im p ro v ed  w ith  R eso laris o f ≥  3 m g /k g  fo r at least 6  w eek s 2 /4  p atien ts im p ro v ed  w ith  R eso laris o f less th an  3 m g /k g  0 /2  p atien ts im p ro v ed  o n  p laceb o



O v erall IN Q o L : F S H D , L G MD 2 B  &  P laceb o  C h an g e fro m  b aselin e at w eek  1 4  F S H D /L G MD  A ctiv ity  0 0 4  F S H D  1 m g /k g  0 0 4  F S H D  3  m g /k g  0 0 4  L G MD  3  m g /k g  0 0 2  F S H D  3  m g /k g  0 0 2  P laceb o  3  m g /k g  0 0 3  E .O . F S H D  3  m g /k g  1 4 /2 3  p atien ts im p ro v ed  o r w ere stab le w ith  R eso laris o f ≥  3 m g /k g  fo r at least 6  w eek s 3 /4  p atien ts im p ro v ed  w ith  R eso laris o f less th an  3 m g /k g  0 /2  p atien ts im p ro v ed  o n  p laceb o
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