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Forward-Looking Statements

The following slides and any accompanying oral presentation contain 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 proteins derived from tRNA synthetase genes and our product

candidates, including ATYR1923 and any other product candidates, the ability to successfully advance our product

candidates, the timing within which we expect to initiate, receive and report data from, and complete our planned clinical

trials, 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 Annual

Report on Form 10-K, our Quarterly Reports on Form 10-Q, and in our other 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.

We own various U.S. federal trademark applications and unregistered trademarks, including our company name. All other

trademarks or trade names referred to in this presentation are the property of their respective owners. Solely for

convenience, the trademarks and trade names in this presentation are referred to without the symbols ® and ™, but such

references should not be construed as any indicator that their respective owners will not assert, to the fullest extent under

applicable law, their rights thereto.
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aTyr Pharma
Corporate Overview



Corporate Overview - aTyr

Founded: 2005 by Paul Schimmel, Ph.D. and Xiang-Lei Yang, Ph.D, leading tRNA 

synthetase researchers at The Scripps Research Institute (TSRI)

Science:  Discovering and developing novel therapeutics based on our 

understanding of the extracellular functionalities of tRNA synthetase 

genes

Patents: Global intellectual property estate directed to a potential pipeline of 

protein compositions derived from 20 tRNA synthetase genes

Located: San Diego, CA

Subsidiary: Pangu BioPharma (98%), founded in Hong Kong in 2007, affiliated with 

tRNA synthetase research at Hong Kong University of Science & 

Technology (HKUST)
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New Biology: Functionality of Extracellular  tRNA 
Synthetase Proteins 

Intracellular function:

Catalyze protein synthesis by  

transporting amino acid to tRNA

Secretion 

tRNA Synthetases Extracellular Proteins                                                                        

full-length and splice-variants                                             

derived from tRNA synthetase genes

Cytoplasm Circulation / Tissue

Extracellular function:

Immunomodulatory

Newly 

Discovered  

Biology
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ATYR1923

Extracellular HARS splice variant “iMod domain”

fused to Fc domain of human antibody

iMod Domain of HARS: 

• Enriched in the human lung

• Inhibits human T cell activation/cytokine release

Receptor/Mechanism of Action:

• “iMod domain” binds to Neuropilin-2 (NRP-2)

• Regulates immune system

Fc Domain of Human Antibody:

• Used to extend half-life

• Once-monthly dosing regimen 

HARS Splice 

Variant:

“iMod Domain”

(immuno-modulatory 

function)

Human antibody         

Fc Domain  
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Receptor: Importance of NRP-2 as a Binding 
Partner for ATYR1923

• Pleiotropic receptor that can bind to a number of different ligands

• Well-established role in the development of the neural and lymphatic systems 

• Emerging role in the immune system; present on a number of immune cell types

• Expressed on alveolar macrophages, may play role in regulating lung inflammation

Schellenberg et al. Role of Neuropilin-2 in the immune system. Mol. Immunol. 90, 239-244, 2017

Immune cells where NRP-2 is expressed
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Pre-Clinical Translational Estate Supports 
Clinical Development in ILD
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1923 Provides Therapeutic Activity in Bleomycin-induced Lung Fibrosis Model

• Mouse model comparing pirfenidone* vs. dexamethasome vs. ATYR1923

• 1923 was efficacious and ameliorated lung fibrosis

• Presented at ATS, May 2017 

1923 Improves Lung Function in Model

• Rat model comparing nintedanib** vs. ATYR1923

• 1923 was efficacious in additional bleomycin-induced lung fibrosis

• Presented at ATS, May 2018 

1923 Ameliorates Dermal and Pulmonary Fibrosis in Model

• Mouse model comparing nintedanib** vs. ATYR1923

• 1923 has robust activity when treatment initiated early (day 7)

• Presented at Scleroderma Foundation Patient Conference, July 2018 

*2017 annual sales of Esbriet® (pirfenidone) ~869 CHF,  13% increase YoY

**2017 annual sales of Ofev® (nintedanib) ~920 Euros,  52.3% increase YoY



Phase I: Healthy Volunteer Study
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5 mg/kg

3 mg/kg

1 mg/kg

0.3 mg/kg

0.1 mg/kg

0.03 mg/kg

D15 

Safety 

Review

D1  

1hr IV 

infusion

D29  

Final 

Visit

Cohort 1

Cohort 2

Cohort 3

Cohort 4

Cohort 5

Cohort 6

Positive Phase 1 Data Announced in June 2018

• Randomized, double-blind, placebo-controlled, single ascending dose (N=36 HVs)

• ATYR1923 was generally well-tolerated with no significant adverse events 

• PK profile supports the potential for a once-monthly dosing regimen



ATYR1923 Intervention in Pulmonary 
Sarcoidosis
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ATYR1923 Therapeutic 

Hypothesis: 

Downregulate inflammatory insult 

and prevent progression to fibrosis

Hypothesized Immunopathogenesis of Sarcoidosis adapted from Iannuzzi et al, NEJM, 2007



Mission: Generate Value for Shareholders and 
Patients
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 aTyr owns IP estate directed to a potential pipeline of proteins derived 

from 20 tRNA synthetase genes

 ATYR1923 in-vitro and in-vivo studies support clinical development in ILD

 Identification of NRP-2 receptor for ATYR1923 elucidates greater 

understanding of MOA

 HARS-based therapeutics safety profile includes 92 subjects

 Goal is to demonstrate safety and preliminary clinical activity in ATYR1923 

pulmonary sarcoidosis trial

 Potential to expand into other ILD indications



Sarcoidosis

Daniel A. Culver, DO

Cleveland Clinic



Sarcoidosis is:

• Granulomatous

• Caused by an 

unknown trigger

• Multisystem
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Organ involvement in a

US sarcoidosis clinic

n = 1582.

.
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Pathogenesis and Natural History of 

Sarcoidosis:

Current Paradigm and Key Issues

Granulomas

Susceptible    

host

Potential 

antigenic 

trigger

Resolution/

Repair
Fibrosis

Inflammation/

Alveolitis
Other 

organs
Lung
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Key clinical features of 

sarcoidosis syndrome

• Sine qua non is the granuloma

• Multisystem by definition

• Cases are concentrated in space and time

• Spontaneous remission is common

• Persistent disease does not always 

progress

• Racial and ethnic heterogeneity
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Kajdasz DK. Am J Epidemiol 1999

Geographic variance: hospitalization for 

sarcoidosis
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Association with rural exposures

Kajdasz DK. Ann Epidemiol 2001
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Photocopier use and risk of 

sarcoidosis

Rybicki BA. Sarcoidosis Vasc Diffuse Lung Dis 2004
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Etiologic and modifier exposures and 

genes

EXPOSURE A GENOTYPE X

DISEASE

GENOTYPE T
EXPOSURE G

EXPOSURE A GENOTYPE X

DISEASE

GENOTYPE T
EXPOSURE G
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Pathobiology 101

21Baughman RP, Culver DA, Judson MA. AM J Respir Crit Care Med 2011



STAT1 plays a central role in sarcoidosis

Crouser ED. AJRCCM 2009

Network score was 61
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Crouser ED, Culver DA. Am J Respir Crit Care Med 2009



Are there more than Th1 cells involved in 

sarcoidosis?

O’Shea JJ. Science 2010
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Broos CE. Curr Opin Pulm Med 2016

Th17.1 cells are the primary source 

of interferon gamma
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Sarcoidosis in the US 

2010-2013 Optum Database

Baughman RP. Ann Am Thorac Soc 2016
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Female predilection
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Baughman RP. Ann Am Thorac Soc 2016



Most patients are >55 at the 

time of diagnosis now

Baughman RP. Ann Am Thorac Soc 2016
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Sarcoidosis less common in the West

Baughman RP. Ann Am Thorac Soc 2016
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Rising sarcoidosis mortality in the US

Swigris JJ. AJRCCM 2011
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Sarcoidosis is a systemic disease

• About half of US sarcoidosis involves more than one 

organ

• 23% of involved organs were not evident at the time of diagnosis

Baughman RP. AJRCCM 2001

No. of organs at presentation to 

ACCESS centers
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Baughman RP. AJRCCM 2001



Characteristics Associated with Worse 

Prognosis

Age > 40 at onset

African American 

Requirement for steroids

Extrapulmonary involvement
Cardiac

Neurologic (except isolated CN palsy)

Lupus pernio

Splenomegaly

Hypercalcemia

Osseous disease

Pulmonary Involvement
Stage 3-4 chest radiograph

Pulmonary hypertension

Significant lung function impairment

Moderate to severe dyspnea on presentation

BAL neutrophilia at presentation

Prognosis versus clinical features
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Prognostic markers

• Increasing number of organs versus outcome†

• Presence of neurosarcoidosis increases risk of 

concomitant ophthalmologic and cardiac sarcoidosis

Neville E. QJM 1983; Lower EE. Arch Intern Med 1997; Sones M. Am J Med 1960; 

Israel HL. Ann NY Acad Sci 1986; Takada K. J Clin Epidemiol 1993†

Outcome at 2-5 

yrs

1 organ (n=44) 2-3 organs 

(n=198)

4+ organs 

(n=53)

No important 

issue
64% 46% 13%

Significant organ

function 

impairment

30% 43% 64%

Required 

assistance
7% 6% 23%
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Frequency of treatment requirement 
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The decision to treat

Wijsenbeek MS. Clin Chest Med 2015
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Colchicum

Arsenic

Acid iron

Potassium iodide

Lead/mercury ointment

Main immunosuppressive options

Corticosteroids

antimalarials

cyclophosphamide

azathioprine

leflunomidemethotrexate

mycophenolatechlorambucil

adalimumab

infliximab

golimumab

thalidomide

1869

pentoxifylline

2018

rituximab
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Medications in FSR registry population
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Cumulative risk of steroid complications

Other covariates

Age/yr          1.021      (1.001-1.041)

Pre-existing 

disease          2.27         (1.33-3.89)

Hazard ratio: 2.37   (1.34-4.17)

Duration of steroids (mos)

1.023 (1.013-1.033)

Cumulative dose (grams)

1.038 (1.019-1.056)
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Khan NA. Respir Med 2017



Quality of life and use of steroids are opposite

Cox CE. Chest 2004
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Unmet needs

• Better understanding of the pathogenesis

– Extant models just coming online will be helpful

• Prognostic stratification and targeted management

– GRADS study, Gen-Phen study, and others will provide new 

insights

• Better therapies, with quicker onset of action and less 

toxicity
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ATYR1923
Proposed Phase 1b/2a Study for 
Patients with Pulmonary Sarcoidosis



ATYR1923 Proposed Phase 1b/2a Study in 
Pulmonary Sarcoidosis*

Study Objectives

• Evaluate safety, tolerability, PK, and immunogenicity of multiple ascending doses 

of ATYR1923

• Evaluate signals of drug activity through steroid dose reduction and FDG-PET/CT 

changes

Design • Randomized, double-blind, placebo-controlled, multiple ascending dose

Patient Population

• Histologically confirmed pulmonary sarcoidosis

• Requiring  ≥10 mg prednisone (steroid) treatment; capable of steroid taper

• Symptomatic/active disease at baseline by 18F-FDG-PET/CT, Pulmonary Function 

Tests

Study Drug 

Dosing/Cohorts

• 3 sequential cohorts, 12 subjects each

• 2:1 randomization

• Possible ATYR1923 doses: 1.0, 3.0, and 5.0 mg/kg

Treatment Duration

24-week Treatment Period

• Steroid taper phase down to 5 mg by week 8

• 16-week maintenance phase

Sites • 8-10 leading pulmonary sarcoidosis centers in US
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* Subject to regulatory review



ATYR1923 Proposed Phase 1b/2a Study in 
Pulmonary Sarcoidosis*

Endpoints

• To evaluate the safety and tolerability of multiple ascending intravenous doses

• To assess the potential steroid-sparing effect

• To assess the potential immunogenicity

• To characterize the pharmacokinetics (PK)

• To explore the preliminary efficacy by evaluating changes over time in:

• Disease activity (pulmonary parenchymal inflammation), assessed by 18F-
fluorodeoxyglucose positron-emission tomography combined with computed 
tomography (18F-FDG-PET/CT)

• Lung function, assessed by percent predicted forced vital capacity (FVC)

• Serum biomarkers, including angiotensin converting enzyme (ACE), neopterin and 
soluble IL-2 receptor (sIL-2R)

• Health-related quality of life scales, including the Sarcoidosis Assessment Tool 
(SAT), St. George’s Respiratory Questionnaire (SGRQ), Leicester Cough Scale, 
Fatigue Assessment Scale (FAS), and the self-administered computerized 
Baseline/Transitional Dyspnea Indices (SAC BDI-TDI)
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* Subject to regulatory review



ATYR1923 Proposed Phase 1b/2a Study in 
Pulmonary Sarcoidosis*
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Steroid taper period by week 8

Study drug: ATYR1923 or Placebo every 4 weeks, starting Week 0 (3 doses)

Steroid taper period: Starting dose reduced 2.5-5 mg every week until reaching 5 mg

Screening

Cohort 3

5.0 mg/kg ATYR1923 or 

Placebo 

n=12 (2:1 randomization)

Cohort 2

3.0 mg/kg ATYR1923 or 

Placebo 

n=12 (2:1 randomization)

Cohort 1

1.0 mg/kg ATYR1923 or 

Placebo 

n=12 (2:1 randomization)

30-day safety follow-up

16-week maintenance period

Study drug: ATYR1923 or Placebo every 4 weeks (4 doses)

Steroid maintenance: 5 mg
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Proposed ATYR1923 Phase 1b/2a Study Schema*

0                  4                      8                      12                     16                     20                   24

24-week Study Period

Follow-up

Week

Each Cohort: Dose Escalation Review 

after 6 patients have received ≥3 doses 

of study drug (1923/placebo)

Screening

ATYR1923

Placebo
5 mg OCS

Steroid taper 

Primary endpoint

5.0 mg/kg

3.0 mg/kg
Cohort 1

Cohort 2

Cohort 3

1.0 mg/kg
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Accelerating Value Creation from Novel Biology

Platform of New Biology: 

Discover innovative therapeutic 
candidates based on proprietary 

knowledge of extracellular functions of 
tRNA synthetase genes

Lead Product Candidate: ATYR1923

Engineered protein, based on the 
HARS gene, for the treatment of 

pulmonary sarcoidosis

Phase 1b/2a Milestones:

 Initiate Clinical Trial – 4Q 2018* 

 Interim Results  – 4Q 2019**

 Final Results  – TBD

Financials:

Cash, cash equivalents and 
investments at                                              

$64.3M as of 6/30/2018

46
*   Subject to regulatory review

**  Dependent on patient enrollment
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