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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
Physiocrines and our product candidates, including Resolaris™, our iMod.Fc program and our ORCA program, 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, our projected cash expenditures, 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 Quarterly Report on Form 10-Q, our Annual Report on
Form 10-K 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.
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We own various U.S. federal trademark applications and unregistered trademarks, including our company name
and Resolaris™. 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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LIFE Investment Highlights

1. Discovered New Pathway in Immunology: Resokine
e |P estate includes over 220 issued patents or allowed patents that are owned or
exclusively licensed

2. First Two Clinical Applications of Resokine Pathway Focus on Muscle & Lung
e Resolaris for the treatment of Rare Myopathies with an immune component
* iMod.Fc for the treatment of Interstitial Lung Diseases with an immune component

3. Antagonist Program to Resokine Pathway to Treat Cancer
e Potential new universal backbone in immuno-oncology

4. Strengthened Balance Sheet:
* Announced Private Placement on 8/28/17 with $45.8M in gross proceeds
e Financing led by Viking Global Investors, EcoR1, and Redmile Group

. alyr Pharma
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LIFE Candidate Pipeline

All programs currently wholly-owned

Rare Muscular Dystrophies

+ Resofaisprogram (ATYR 1940) D

Upregulation of pathway

Interstitial Lung Diseases § § : - . cools
: : : : iImmune system
 iMod.Fc Program (ATYR 1923) _ iMod.Fc to enter
: : clinicin 2017
....................................................... e
RESOKINE ANTAGONIST PLATFORM PRECLINICAL PHASE 1 PHASE 2 PHASE 3

Various Cancers

INb candidate to be'

Downregulation of pathway
: heats up
immune system

Resokine Pathway Hypothesis:
A homeostatic pathway that controls the set point of key cells in the immune system.
(Reso for resolution; Kine for activity)

°aTyr Pharma 4
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TAPPING THE POWER OF THE RESOKINE PATHWAY
NOVEL PATHWAY IN IMMUNOLOGY EVOLVED OVER 400 MILLION YEARS
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Resokine Pathway
Novel, Primal, Extracellular Signaling Regions in Circulation

Intracellular (Primordial Function)

e

Histidyl-tRNA Synthetase
509 AA
Function: Protein synthesis

iMod Aminoacylation Domain Anticodon-
Domain - Binding
o Domain

FAAD-

~

Non-canonical secretion similar to IL-1 or FGF

Nature
2010

Resokine
secretion

Nature
2013

Extracellular (Naturally Occurring In Circulation)

/

Resokine
Full length HARS: 509 AA
Function: Immunomodulation

\

iMod
iMod domain (SV9): 59 AA
Function: Immunomodulation

. alyr Pharma
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Low Free Resokine Levels in Anti-Synthetase Patients Consistent with
Modulatory Hypothesis
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1 T T
Normal healthy volunteers Anti-synthetase patients
(n=117) (n=52)
0/117 with undetectable 36/52 with undetectable
free Resokine levels free Resokine levels

Unpublished data from aTyr and collaborator
alyr Pharma Statistics: Mann-Whitney test 7
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Evidence For A New Immunological Pathway in Humans
Disrupting Resokine Pathway Promotes T Cell Invasion and Disease

Healthy Tissue Lung and Muscle Disease

S 3
> S = -

Resokine modulates immune Antibodies to Resokine antagonize
K system to promote homeostasis modulation promoting disease

/

alyr Pharma

NASDAQ: LIFE




MOA Hypothesis: T Cells Release Granzyme B
That Promotes Cell Death & Local Tissue Damage

T cell
(Less Activated)
B ¢ Human T Cell Granzyme B
Resokine Release Post Activation
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Resokine Agonists Change T Cell Phenotype

Unique MOA to orchestrate immune homeostasis in activated T cells

4 2
Acts predominantly on CD4 & CD8 (activated only)

& J
4 N
Effector functions at levels closer to a resting T cell
& )

alyr Pharma
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RESOLARIS PROGRAM

HARNESSING THE RESOKINE PATHWAY
TO TREAT MULTIPLE RARE MUSCLE DISEASES



Rare Myopathies Have an Immune Component
Chronic damage, homeostasis disrupted

Genetic Mutation Aberrant Protein Expression Localized T Cell Invasion/Engagement

. Untapped
Inappropriate
FSHD Pp . P therapeutic
proteins in muscle . .
Intervention
\ )
4 )
Mutated
LGMD2B dysferlin proteins in
muscle
\ J

While maintaining
muscle biology

Potential to link genotype to specific T cell phenotype

All debilitating diseases with little or no therapeutic treatments

Frisullo et al., J. Clin. Immunol., 2011. Gallardo et al. Neurology, 2001. Flanigan et al. Human Gene Therapy, 2013.
alyr Pharma  fsHD = Facioscapulohumeral Muscular Dystrophy. LGMD2B = Limb Girdle Muscular Dystrophy 2B. DMD = Duchenne Muscular Dystrophy.
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Resolaris Program Snapshot

Patients:

Rare Muscular Dystrophies
with an immune component

Therapeutic Concept:
Resokine normally secreted by skeletal muscle

Upregulate naturally occurring homeostatic
pathway involving immune cells

Target:
Activated T-cells via the Resokine pathway

Rationale:

Functional knockout in humans and
rodents results in increased muscle damage

Human active dosing:
3.0 mg/kg weekly or bi-weekly

OaTyr Pharma
NASDAQ: LIFE
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Resolaris Phase 1b/2 Clinical Program: Summary of Results

[ Clinical Activity Signals ] [ Human Safety Profile ]

e Conducted three 3-month clinical trials 44 patients received Resolaris for total

in patients™® drug exposure of 204 patient months
e 002: 20 adult FSHD patients

* 003: 8 early-onset FSHD patients * Generally well-tolerated; low-level anti-
* 004: 10 adult LGMD2B patients drug antibody signals did not result in
and 8 adult FSHD patients clinical symptoms; some transient infusion
related reactions observed

 Muscle function signals:

LGMD2B/early-onset FSHD > FSHD No observed signs of general

. _ immunosuppression
e Overall patients did not feel worse as

measured by quality of life : :
questionnai?leq Y e 12 patients received at least 6 months of

Resolaris with no significant trends of
worsening in either muscle function or
quality of life assessments

*002 results presented at World Muscle Society in Oct. 2016; 003 results to be presented at World Muscle Society in Oct. 2017;
. alyr Pharma 004 results presented at American Academy of Neurology in April 2017. 14
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Resolaris Clinical Data from Three Phase 1/2a Clinical Trials
Signals of clinical activity (improved muscle function) in patients

Overall Mean MMT Change Week 14 by Dose Group
FSHD & LGMDZ2B Patients From 002, 003, 004 Trials
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i S 4 50% to 78% of patients in Resolaris [
C .
o S 6 - dose groups had increased MMT scores |
4 2 - J
o -8
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004 002 004 002 (0]0] 004
Adult FSHD Adult FSHD Adult FSHD Adult FSHD E.O.FSHD Adult LGMD
1.0 mg/kg Placebo 3.0 mg/kg 3.0 mg/kg 3.0 mg/kg 3.0 mg/kg
Open-label Placebo Open-label Placebo- Open-label Open-label
control controlled

alyr Pharma g,0. = Early Onset
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o MMT = Manual Muscle Testing a validated assessment of muscle function/strength in 14 muscle groups



IMoOD.FC PROGRAM
LUNG PHYSIOCRINE ENGINEERED
TO TREAT MULTIPLE PULMONARY DISEASES




Resokine Promotes Lung Homeostasis

Perturbation Epithelial damage
’ :n:cur\t/. Pharmacologic restoration
S nrection S a .
e Genetic IL-1B, TNF, IFNy of tissue homeostasis and
e Exacerbation resolution of immune engagement
Neutroph|I
iMod Macrophage ' l-\ Resokine Therapy to
= . Mast Cell “Cool D ”
Natural Resokine levels ji . a8 %ag Jﬁ & , ool own
‘ "‘ Immune System

Granzyme B

@

T CeII E‘.E?a }

Resokine \/
IL-13, TGFB, TNF, IL-1B
Circulation \\> Fibrocytes

EMT
Fibroblasts
Natural restoration
of tissue homeostasis and Interstitial Lung Disease Severe tissue
resolution of immune engagement remodeling

Excess deposition of
extracellular matrix (ECM)

. alyr Pharma 17
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Interstitial Lung Diseases Shared Immune Engagement
Significant and persistent immune engagement provoking fibrosis

Constant Immune Engagement: Acute & Chronic

Connective
Tissue Diseases
(CTDs)

+ Serologies

Idiopathic
Pulmonary
Fibrosis (IPF)

\

Interstitial Lung Diseases (ILDs) span
the spectrum in terms of level of
fibrosis; but all share persistent
immune engagement

)

e Sarcoidosis

e Chronic Hypersensitivity Pneumonia
* Non-Specific Interstitial Pneumonia

Slide adapted from Dr. Steven Nathan, Medical Director, Advanced Lung Disease & Transplant Program

. alyr Pharma at inova Fairfax Hospital, Falls Church, VA
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Pathophysiological Role of T Cells in ILD

Elevated
T Cell Activity
in ILDs
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Prasse et al. Clin Exp Immunol 2000
. aTyr Pharma Daniil et al. Resp Research 2005
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Balestro et al. PLOS ONE. 2016
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iMod.Fc Program Snapshot

Patients:

Interstitial Lung Disease (ILD) with
an immune component

Therapeutic Concept:

Upregulate naturally occurring homeostatic
pathway involving immune cells

Target:
Activated T-cells via the Resokine pathway

Rationale:

Functional knockout in humans and
rodents results in lung damage

Target Administration:
Monthly dosing (IV infusion)

. alyr Pharma
NASDAQ: LIFE
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Supportive Pre-Clinical Efficacy Data

Pre-Clinical Efficacy Data Pre-Clinical Efficacy Data
Mouse Bleomycin ModelTT Respiratory Mouse Model
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Improvement in Ashcroft Score (%)t
. m
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[ B T T T T T T
TGF B Ab Pirfenidone iMod.Fc SalinelV  Veh PO Nintedanib Veh IV iMod.Fc  iMod.Fc
3mg/kg 100 mg/kg 0.4 mg/kg D9-D 22 (50) D2,9,22 (3) (1)
IP QOD PO BID IV mg/kg D9-D22 D9, 16 D2,9, 16
DO-D 21 D8-D 21 D8, D15
Superior activity in established IPF iMod.Fc outperformed Nintedanib (SOC for IPF) in the
fibrotic model at much lower dose respiratory mouse model at lower and less frequent dosing
T The Ashcroft scale to evaluate bleomycin-induced lung fibrosis ***p <0.001; ****P < 0.0001; ns = not significant
is analysis of stained histological samples by visual assessment Respiratory Minute Volume = amount of air inhaled/exhaled/min

ttBleomycin mouse model abstract presented as a poster at the American Thoracic Society in May 2017
.aTyr Pharma 21
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Supportive Pre-Clinical Safety and PK Data

Pre-Clinical Safety Data PK
Non-human primate (NHP) tox Predicted human (scaled from NHP)
1 Month GLP tox study (also tested Rats) _E;:*;’"‘“““Mf
* No test article-related findings 16406 -

Weekly IV dose at 0, 10, 30 and 60 mg/kg
NOAEL: 60mg/kg (highest tested)

No signs of immunosuppression observed
(e.g. no depression of lymphocyte counts)

1nM (64ng/mL)

Predicted Plasma Concentration (ng/mlL)

3 month GLP tox study (preliminary)
Weekly IV dose at 0, 10, 30 and 60 mg/kg R L L R N N R

0 100 200 300 400 500 600 70O

No major clinical observations TIME (Hours)

T,/, =4.5-7 days
(figure shows 4.5)

Safety window at planned
human doses (0.3-3mg/kg):
19-193x

. alyr Pharma
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First-in-Human Clinical Trials

Program Overview

(Final trial designs subject to approval)

Randomized, double-blind, placebo-controlled studies
to investigate the safety, tolerability, immunogenicity,
pharmacokinetics and pharmacodynamics of
intravenous ATYR1923 (iMod.Fc) in healthy volunteers
and patients with interstitial lung disease.

Phase 1 - Healthy Volunteers:
e Approximately 36 subjects
e Single study drug infusion
e Starting at 0.03 mg/kg, increasing at half-log, up to potentially 5.0 mg/kg
QO Initiation — first subject expected to be dosed in the fourth quarter of 2017
L Data expected in first half of 2018

Phase 2 - Interstitial Lung Disease patients with an immune component:
e Collaborating with industry leading clinicians to develop patient trials for iMod.Fc
O First patients expected to be dosed in 2018

. alyr Pharma 23
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Market Opportunity: Potential Sol

ution for ILD Patients in Need

4 )

Sarcoidosis

e Systemic inflammatory disorder characterized by non-
caseating granulomas (CD4+ T cell driven)

e Advanced pulmonary disease is leading cause of death

e ~30% of patients have chronic inflammation, unresponsive
to steroid treatment

~
_

Idiopathic Pulmonary Fibrosis (IPF)

e Irreversible, progressive disease with acute episodes

e Median survival: 3-5 years

e Current SOC: Nintedanib / Pirfenidone slow functional loss
but significant side effects remain (53B+ combined peak
sales trajectory)

-
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SEEEEEETIIXL;
BTN e

Sarcoidosis
~150k patients

LXLY;

t
eee

TRRR®

Other ILDs -
~120k patients

|\H|||\H[ |

Represents 1% of US ILD population

-

\_

~

Other ILDs: >100 disorders
* Many secondary to other disease (e.g. Scleroderma-ILD; PM/DM-ILD)
* Various disease patterns; all with underlying inflammatory insult

Large unmet medical need
* Many have grave prognosis
* SOC has limited evidence of safety and efficacy

alyr Pharma
NASDAQ: LIFE

Sources: Sarcoidosis - Baughman et al., Ann Am Thorac Soc. 2016; IPF - Nalysnyk et al., Eur Resp J 2012;
CHP - Sforza et al. Clin Mol Allergy. 2017; RA-ILD - Doyle et al. Chest. 2014;
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ORCA PROGRAM
ACTIVATING T CELLS “TURNING UP THE HEAT”
To DISRUPT TUMOR HOMEOSTASIS



ORCA Program:
Activating T Cells “Turning Up the Heat” To Disrupt Tumor Homeostasis

Cooling Down the Heating Up the
Immune System Immune System

) )

4 Resolaris N[ iMod.Fc A 4 ORCA N
TR N
- " '
“Native Agonist” “Engineered Agonist” “Antagonist”
\ \ S
)
May promote . . )
. . May promote tissue Potential to Disrupt
tissue homeostasis .. .
. homeostasis in lung tumor homeostasis
in muscle & lung

alyr Pharma
: NASDAQ: LIFE



Higher Resokine Levels in Tumors:
Colder Immune System at the Tumor

Tolerance
Suppression

Resokine %
Proteins

@ Tumor “highjacks” the primal
homeostatic pathway

@ Increases the local tumor
requirement for immune cell
activation/ engagement

Increased Pathway levels in
circulation from diffusion

@ Increased likelihood of
immuno-shielding metastatic
tumor cells

Immunity
Inflammation

Immune Cell Population

Adapted from graphic from Chen et al 2017
. alyr Pharma
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Setting Lower Resokine Levels in Cancer Patients in Tumors:
Hotter Immune System at the Tumor

Tolerance Immunity
Suppression

Inflammation

Potential to therapeutically

(@)
disrupt cancer homeostasis
S Y,

@ Target

Resokine Pathway
S Y,

[CD With an antibody

Immune Cell Population

alyr Pharma

NASDAQ: LIFE

. Adapted from graphic from Chen et al 2017



ORCA Program Snapshot

Patients:
>500 patient samples in over 10 tumor types tested
~95% of patients tested positive for Resokine

Therapeutic Concept:
Resokine knockout increases T cell engagement

Target:

Key blocking epitope of many Resokine epitopes;
Resokine antibodies shown to knock-out pathway

Rationale:

Human evidence of antibody changing T cell behavior
(anti-synthetase syndrome patients)

Biomarker:
Liquid biopsy correlates with tumor volume and efficacy

. alyr Pharma
NASDAQ: LIFE
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Supportive Pre-clinical Efficacy Data

[ Pre-clinical Efficacy Data ] [ Development Timelines ]
Tested Resokine Abs in multiple mouse Resokine antibody selection:
syngeneic tumor models O On track to declare an IND candidate
v Outperformed checkpoint inhibitors in fourth quarter of 2017

(e.g. Abs to PD-1, PD-L1, CTLA-4) in

various animal models Scientific presentations:

O Beginning in 2018
Tested Resokine Abs in combination

v’ Efficacy potential as monotherapy and First clinical trial in patients:
with checkpoint inhibitors O Initiate in 2019
(based on tumor model data)

. alyr Pharma 30
NASDAQ: LIFE



LIFE Leaders
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'ﬁ.‘\ AnaptysBio

Genentech

) GILEAD

€% MERCK

Aurora

Biosciences Corporation

["Y{VOLCANO

VERTEX

Cooley

John Mendlein, Ph.D.
Chief Executive Officer

Sanuj Ravindran, M.D.
Chief Business Officer

Sanjay Shukla, M.D.
Chief Medical Officer

David King, Ph.D.
SVP, Research

. Grove Matsuoka
! ‘ SVP, Product Programs and
Planning

Andrea Cubitt, Ph.D.
VP, Product Protection

Ashraf Amanullah, Ph.D.
VP, Manufacturing

Holly D. Chrzanowski
VP, Enterprlse Talent

Nancy Krueger
VP, Legal Affairs
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LIFE Corporate Goals and Financial Update

Corporate Goals:

1. Advance Pipeline with Two Molecules in the Clinic
0 iMod.Fc scheduled to commence Phase 1 in 2017

2. Declare 37 IND Candidate
 ORCA program on track to declare an IND candidate in 2017

3. Partner One or More Wholly-Owned Programs
L Active discussions ongoing (Resolaris/iMod.Fc/ORCA)

Financial Update:
e S$57.2M cash and investments as of 6/30/17
e Announced Private Placement on 8/28/17 with $45.8M in gross proceeds

 Deemed market capitalization as of closing price on 9/22/17: ~$167M*

*Market capitalization calculated using all common shares outstanding and preferred class X shares on an as-converted basis for a 32
. alyr ﬂbﬂi I'Ma total outstanding share count of 41.14M shares.
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