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ForwardLooking Statements

The following slides and any accompanyingoral presentation contain forward-looking statements within the
meaningof the PrivateSecuritied.itigationReformAct of 1995and other federalsecuritieslaws Theuseof words

suchasd Y| & X4 IKdXEd B2 deS B LIS QX g Y4 A QoL ineSd 3 A& LIND &8 il Sey

G F dzi dANIB & § f & RILIR NBbHrdnyOR (v & 2ed ath®r3sinilar expressionsare intended to identify forward-
looking statements For example,all statementswe makeregardingthe potential therapeuticbenefits of proteins
derived from tRNA synthetasegenesand our product candidates,including ATYR923 our ORCAprogram or
ATYR940(Resolariy the ability to successfullyadvanceour pipelineor product candidatesthe timing within which
we expectto initiate, receiveand report data from, and complete our plannedclinicaltrials, our ability to receive
regulatoryapprovalsfor, and commercializepur product candidatesour ability to identify and discoveradditional
product candidatespur projectedcashexpendituresandthe ability of our intellectual property portfolio to provide
protection are forward-lookingstatements All forward-looking statementsare basedon estimatesand assumptions
by our managementthat, although we believe to be reasonable,are inherently uncertain All forward-looking
statementsare subjectto risksand uncertaintiesthat may causeactualresultsto differ materially from those that
we expected Theserisks, uncertaintiesand other factors are more fully describedin our filings with the U.S
Securitiesand Exchang€€ommissionincludingour QuarterlyReporton Form10-Q, our AnnualReporton Form10-K
and in our other filings The forward-looking statementsin this presentation speakonly as of the date of this
presentationand neither we nor any other personassumeresponsibilityfor the accuracyand completenesof any
forward-lookingstatement We undertakeno obligationto publiclyupdate or reviseanyforward-lookingstatement,
whether asaresultof newinformation, future eventsor otherwise,exceptasrequiredby law.

We own variousU.S federaltrademarkapplicationsand unregisteredtrademarks,includingour companynameand
w S a 2 f. AlNthedtrademarksor trade namesreferredto in this presentationare the property of their respective
owners Solelyfor conveniencethe trademarksand trade namesin this presentationare referred to without the
symbols®andn Dut suchreferencesshouldnot be construedasany indicatorthat their respectiveownerswill not
assert,to the fullestextentunderapplicablelaw, their rightsthereto.

.aTyr Pharma 2
NASDAQ: LIFE



Accelerating Value Creation from Novel Immune Pathways
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Research:

Discover innovative therapeutic
candidates based on extracellular
functionality of tRNAsynthetases

Initial focus orResokind’athway
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Upcoming Catalysts:
ATYR1923 Phase 1 dgtaQ 2018

ORCA data/posters
at AACR in April, 2018
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*Estimatedcash, cash equivalents, and investments provided pending completion efryear



Therapeutic Candidate Pipeline

Resokine Pathway DISCOVERY PRECLINICAL PHASE 1 PHAE 2 PHASB
v (E ngm B n) .......................................................................................................................
A Interstitial Lung Disease | | >
ORCAResokineantibodies) '
A Various Cancers | >
(RNA Synthetase Pipeline  DISCOVERY PRECLINICAL PHASE1  PHAE2  PHASB

Multiple Discovery Programs

A Internal Programs at aTyr
A The Scripps Research Institut
A Hong Kong University of :

Science and Technology

ATYR1923 (EngineerétAR$: Engineeredusion protein withhistidytRNAsynthetase
.aTyr Pharma (HARS) splice variant (additional information on slide 9) 4
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Resokine: Extracellular Proteins Derived From HARS Gene

tRNA
Synthetase
Genes:

AARS
CARS
DARS
EPRS
FARS
GARS
HARS
IARS
KARS
LARS
MARS
NARS
QARS
RARS
SARS
TARS
VARS
WARS
YARS

Extracellular Resokine Pathway
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aTyr has built an intellectual property estate, to protect its pipeline, compiasiag
300 potential protein compositions derived froal 20 human tRNAynthetase genes.

(Circulation)

__________________________________

Resokine
! Full length HARS: 509 AA
Functionlmmunomodulation

: N-terminal iMod domain
! iMod domain (SV9): 59 AA
Functionimmunomodulation

_____



Resokine MOA HypothesRegulates T Cell Activation

)

Actson both CD4 an@DS8T cells J

)

Effector functions at levels closer to a restingell }
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Resokine Regulates T Cell Activation

Anti-CD3/CD28 (24 hr.)

Human T Cell {2 Release Stimulation+ Vehicle
Post Activation g |
1500 - 3 ™ | .
~ @ mn—-
| j
|_
% 1000 - ]
NS a
N O
| A 0
- ﬁun o e - 10 ! 1Dn IIJ1 1IJ2 1IJ:3
T cellActivation Marker
ol HNN BN BN BN e a4 B
Anti-CD3/CD28
TGN » H _ : .
4669 AL & Stimulation+ Resokine (100pM)

Resokine (M)

150 =

**** p < 0.0001

Similar for: INF, TNF X
Similar to hitting PEL pathway

CD4+ T cell count

Similar for
CDG69, 41BB,
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T cell Activation Marker

Graphs on RightT cells were stimulated with arfiD3/CD28 antibodies in the presence of vehicle or Resokine.
. alyr Pharma After 24 hours, supernatants were collected and analyzed by ELISA. Statistics by T test.
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ORCA Targeting a Novel Immune Set Point for Cancer Patients

Antibodies to the Resokine Pathway



Anti-Synthetase&syndromeResokineDisruption via AuteAntibodies

Healthy Tissue

o

T Cells Mobilized in Tissue

n LYYdzyS
invasion/activity

\

Resokine acts as regulator of
immune activity

Antibodies to Resokine lower
threshold for T cell activation
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*100% (18 of 18xnti-synthetasesyndrome patients tested positive for antibodies for Resgkioteins
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ORCA Prograngnapshot

Patients:
Potentially all cancer types:
A >450 patient samples in 15 tumor types tested

A ~95% of cancer patients tested positive for Resokine

Target:
Resokine pathway

Therapeutic Concept:
Antibody to block Resokine activity, increases T cell engagement

Rationale:
Human evidence of Resokine antibody changing T cell beha
(anti-synthetasesyndrome patients)

Phenotype replicated in animal functional knemkt models

Biomarker:
Liquid biopsy correlates with tumor volume and efficacy

.aTyr Pharma
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Cancer Patients Have Higher Plasgesokind_evels

Resokine (pM)
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Plasma Resokine Levels

. **, p = 0.006 ,
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2%

Upper Limit of Quantification

30pM Resokine Activity Level

contingency analysis, p < 0.0001

Lower Limit of Quantification

Normal Volunteers Oncology

Plasma; Resokine ELISA; NHV: n=148; Oncology: n=215; Mann-Whitney

©

Note: Presented in a poster at the ASSIOC conference in January 2018
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Anti-ResokinéAntibodies Have Anfflumor Activity

B16F10 Mouse Melanoma Syngeneic Model
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Anti-PD-L1 + Anti-CTLA4
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Note: Presented in a poster at the ASSIOC conference in January 2018
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Resokindnhibits Upregulation of PBEL and CTLA

PD-1 CTLA4
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Vehicle Resokine Vehicle Resokine Vehicle Resokine Vehicle Resokine
Unstimulated Stimulated Unstimulated Stimulated
Human T cells, 24h unstimulated, stimulated ( CD3/ CD28) 24 h + Resokine @ 1 nM
Note: Presented in a poster at the ASSIOC conference in January 2018
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ORCA Prograngupportiveln VivoData and Development Timelines

[ In VivoEfficacy Dataﬂ [ Development Timeline%
ResokineAbs dfective in multiple Resokine antibody selection:
mouse syngeneic tumomodels V Panel of antibodies selected and in
V Outperformed checkpoint inhibitors INDenablingactivities

(e.g. Abs to P2, PDL1,CTLAY)

in various animamodels Present Data at Scientific Conferences:

V Abstract at ASGSITC in January 2018

ResokineAbseffective alone and in V ORChosters atAACR in Apri018
combination
V Efficacy potential as monotherapy First clinical trial in patients:

andwith checkpoint inhibitors C Initiate in 2019

(basedon tumor model data

.aTyr Pharma 14
NASDA Q: LIFE



ATYR1923 for the Treatment of Interstitial Lung Diseases
Engineered HARS Splé&aiant




ATYR1923: Program Snapshot

ATYR1923: K
Engineered fusion protein with HARS splice variant -1;5 HARS Splice Variant

-4

WSFSENI (2 &LJ AMOBR2OFINGVIEY G a4 GKS| &
(iMod for immuno-modulatory function)

Patients:

Interstitiallung diseases (ILDs) characteribgcn

: GMod5 2 YI Ay
immune component

(immunomodulatory
function)

T

Mechanism:

Regulation of T cell activation via the Resokine pathway </

Human antibody

Rationale: Fc Domain

Functional knockoubf Resokine pathway imumansand )
rodents results in T cell mobilization alwhgdamage —

Immune dysfunction is key to pathophysiology of ILDs

Target Dosing:
Improved pharmacokinetic profile that supports once/twice monthly IV infusion

.aTyr Pharma 16
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Interstitial Lung Diseases Share Persistent Immune Engagement

Inflammatory

Idiopathic Pulmonary
Fibrosis (IPF)

~
RheumatoidArthritis ¢ ILD Estimated ILD
(RAILD) ) US Patient Populations

Chronic Hypersensitivity Pneumonitis (CHP)

)
- J

Other ILDs: ~250K
[ Systemic SclerosisILD J (Includes RALD &

Sarcoidosis:

(SS4LD) SSdLD)

[ Sarcoidosis J

~150K

alyr Pharma at InovaFairfax Hospital, Falls Church, VA 17
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. Slide adapted from Dr. Steven Nathan, Medical Director, Advanced Lung Disease and Transplant Program



ATYR1923 Amelioratésbrosis in Bleomycimduced Lung Injury

Experiment 1 Experiment 2
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NoBLM  BLM BLM BLM BLM BLM No BLM BLM BLM BLM BLM BLM
Vehicle TGMBAL Pirfenidone Vehicle ATYR1923 Vehicle Dex Pirfenidone  Vehicle ATYR1923
PO 3 mg/k¢ 100 mg/kg v 0.4 mg/kg PO 0.25 mg/k 200 mg/kg v 0.4 mg/kg
IPQOL PO BID IV QW PO QD PO BID IV QW
DoD21  D8D21 D8, D15 DOD21 D8D21 D8, D15

PO = oral dosing; IV = intravenous dosing; BLM = BleorgsinDexamethasone

ATYR1923Nlod.F9 administered therapeutically at 0.4 mg/kgeeklydrives efficacy
comparableto or greaterthan Pirfenidoné, anti-TGF antibodies, armtexamethasone

alyr Pharma \o1e: presented in a poster at the American Thoracic Society in May 2017
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. *Pirfenidone Currentapproved therapy for IPF patients (annual sales in 2016 ~ $830M)
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ATYR1923 Clinical Development for Interstitial Lung Diseases

Clinical Overview

Randomizeddouble-blind, placebacontrolledstudies
to investigatethe safety, tolerability, immunogenicity
pharmacokineticandpharmacodynamicsf
intravenous ATYR1928/Aod.FqQ in healthyvolunteers
and patientswith interstitial lungdisease.

Phasel - Healthy Volunteers
A 36 subjects across 6 dose cohorts
A Dosing (single infusion):
A 0.03 mg/kgup to potentially5.0 mg/kg
V First subjects dosed in the fourth quarter of 2017
C Data expected in 2Q 2018

Phase 2 Interstitial Lung Disease patients with an immune component:
A Collaborating with industry leading clinicians to develop patient trial&\forR1923

.aTyr Pharma
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