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The information in this prospectus is not complete and may be changed. We may not sell these securities until the registration statement filed with the
Securities and Exchange Commission is effective. This prospectus is not an offer to sell these securities, and we are not soliciting offers to buy these securities, in
any state where the offer or sale of these securities is not permitted.

SUBJECT TO COMPLETION, DATED JANUARY 27, 2020

o alyr

2,542,372 Shares of Common Stock

PROSPECTUS

We are offering 2,542,372 shares of our common stock. Our common stock is listed on the Nasdaq Capital Market under the symbol “LIFE”. The last
reported sale price of our common stock on the Nasdaq Capital Market on January 24, 2020 was $5.90 per share. The final public offering price per
share of common stock will be determined at pricing through negotiation between us and the lead underwriters in the offering and may be at a discount
to the current market price, and the recent market price used throughout this prospectus may not be indicative of the final public offering price.

We are an “emerging growth company” as defined by the Jumpstart Our Business Startups Act of 2012, and as such, we have elected to comply with
certain reduced public company reporting requirements for this prospectus and future filings.

Investing in our securities involves a high degree of risk. See “Risk Factors” beginning on page 8 of this prospectus to read about factors you
should consider before buying our securities.

Per Share Total
Public offering price $ $
Underwriting discounts and commissions (1) $ $
Proceeds, before expenses, to aTyr Pharma, Inc. $ $

(1) See “Underwriting” for additional information regarding underwriting compensation.
We have granted the underwriters an option to purchase up to an additional 381,355 shares of our common stock, solely to cover over-allotments, if any.
The underwriters expect to deliver the shares to purchasers against payment on or about , 2020.

Neither the Securities and Exchange Commission nor any state securities commission has approved or disapproved of these securities or passed
upon the adequacy or accuracy of this prospectus. Any representation to the contrary is a criminal offense.

Sole Book-Running Manager

Oppenheimer & Co.

Lead Manager
Roth Capital Partners

The date of this prospectus is , 2020
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We have not, and the underwriters have not, authorized anyone to provide you with any information or to make any representation other than
that contained in this prospectus or in any free writing prospectuses prepared by or on behalf of us or to which we have referred you. We do
not, and the underwriters do not, take any responsibility for, and can provide no assurance as to the reliability of, any information that others
may provide to you. This prospectus is not an offer to sell or an offer to buy these securities in any jurisdiction where offers and sales are not
permitted. The information in this prospectus is accurate only as of its date, regardless of the time of delivery of this prospectus or any sale of
securities. You should also read and consider the information in the documents to which we have referred you under the caption “Where You
Can Find More Information” in this prospectus.

Neither we nor the underwriters have done anything that would permit a public offering of the securities or possession or distribution of this
prospectus in any jurisdiction where action for that purpose is required, other than in the United States. Persons outside the United States who
come into possession of this prospectus must inform themselves about, and observe any restrictions relating to, the offering of the securities and
the distribution of this prospectus outside of the United States.
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PROSPECTUS SUMMARY

The following summary highlights information contained elsewhere in this prospectus and does not contain all of the information that you
should consider in making your investment decision. Before investing in our securities, you should carefully read this entire prospectus, including
the sections in this prospectus entitled “Risk Factors,” “Management’s Discussion and Analysis of Financial Condition and Results of
Operations,” and our consolidated financial statements and the related notes included elsewhere in this prospectus, before making an investment
decision.

Except as otherwise indicated herein or as the context otherwise requires, references in this prospectus to “aTyr,” the “company,” “we,”
“us” and “our” refer to aTyr Pharma, Inc., together with our subsidiary, Pangu BioPharma Limited.

Company Overview

We are a biotherapeutics company engaged in the discovery and development of innovative medicines based on novel immunological
pathways. We have concentrated our research and development efforts on a newly discovered area of biology, the extracellular functionality and
signaling pathways of tRNA synthetases. Built on more than a decade of foundational science on extracellular tRNA synthetase biology and its
effect on immune responses, we have built a global intellectual property estate directed to a potential pipeline of protein compositions derived from
20 tRNA synthetase genes and their extracellular targets, such as neuropilin-2 (NRP2).

Our primary focus is on ATYR1923, a clinical stage product candidate which binds to the NRP2 receptor and is designed to down regulate
immune engagement in interstitial lung diseases (ILDs). ATYR1923, a fusion protein comprised of the immuno-modulatory domain of histidyl
tRNA synthetase (HARS) fused to the fragment cystallizable (FC) region of a human antibody, is a selective modulator of NRP2 that
downregulates the innate and adaptive immune response in inflammatory disease states. We are developing ATYR1923 as a potential therapeutic
for patients with ILDs, a group of immune-mediated disorders that cause progressive fibrosis of the lung tissue. We selected pulmonary sarcoidosis
as our first ILD indication and are currently enrolling a proof-of-concept Phase 1b/2a clinical trial in patients. The study has been designed to
evaluate the safety, tolerability and immunogenicity of multiple doses of ATYR1923 and to evaluate established clinical endpoints and certain
biomarkers to assess preliminary activity of ATYR1923. A blinded interim analysis of safety and tolerability, the primary endpoint of our ongoing
Phase 1b/2a clinical trial, showed study drug (ATYR1923 or placebo) was observed to be generally well tolerated with no drug-related serious
adverse events (SAEs), consistent with the earlier Phase 1 study results in healthy volunteers. The final results of our current Phase 1b/2a clinical
trial will guide future development of ATYR1923 in pulmonary sarcoidosis and provide insight for the potential of ATYR1923 in other ILDs, such
as chronic hypersensitivity pneumonitis (CHP) and connective tissue disease ILD (CTD-ILD).

In January 2020, we entered into a license with Kyorin Pharmaceutical Co., Ltd. (Kyorin) for the development and commercialization of
ATYR1923 for ILDs in Japan. Under the collaboration and license agreement with Kyorin (the Kyorin Agreement), Kyorin received an exclusive
right to develop and commercialize ATYR1923 in Japan for all forms of ILDs. We received an $8.0 million upfront payment and we are eligible to
receive an additional $167.0 million in the aggregate upon achievement of certain development, regulatory and sales milestones, as well as tiered
royalties ranging from the mid-single digits to mid-teens on net sales in Japan. Under the terms of the Kyorin Agreement, Kyorin will fund all
research, development, regulatory, marketing and commercialization activities in Japan, as well as support our global development efforts for
ATYR1923.

In conjunction with our clinical development of ATYR1923, we have in parallel been expanding our knowledge of NRP2 antibodies and
tRNA synthetases.

NRP2 is a receptor that plays a key role in lymphatic development and in regulating inflammatory responses. In many forms of cancer, high
NRP2 expression is associated with worse outcomes. NRP2 can interact with multiple ligands and coreceptors to influence their functional roles.
We are actively investigating NRP2 receptor biology, both internally and in collaboration with key academic thought leaders, to identify new
product candidates for a variety of disease settings, including cancer, inflammation, and lymphangiogenesis. We have generated a panel of certain
NRP2 antibodies that we believe have potential therapeutic value in oncology and are currently evaluating such antibodies in experimental models.

Our continued research of tRNA synthetases is being conducted through both industry and academic collaborations. In March 2019, we
entered into a research collaboration and option agreement with CSL Behring (CSL) for the development of product candidates derived from up to
four tRNA synthetases from our preclinical pipeline (CSL Agreement). Under the terms of the collaboration, CSL is obligated to fund all research
and development activities and to pay a total of $4.25 million per synthetase program ($17.0 million if all four synthetase programs advance) in
option fees based on achievement of research milestones and CSL’s determination to continue development.
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Our Therapeutic Candidate Pipeline
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Financial Update

Our financial statements for the fiscal year ended December 31, 2019 will not be available until after this offering is completed, and
consequently will not be available to you prior to investing in this offering.

Risks Associated with Our Business

Investing in our securities involves substantial risk. The risks described under the heading “Risk Factors” immediately following this
summary may cause us to not realize the full benefits of our strengths or may cause us to be unable to successfully execute all or part of our
strategy. Some of the more significant challenges include the following:

. We will need to raise additional capital or enter into strategic partnering relationships to fund our operations.

. We have a significant amount of debt that may cause risks that could adversely affect our business, operating results and
financial condition.

. We have incurred significant losses since our inception and anticipate that we will continue to incur significant losses for the
foreseeable future.

. We may encounter substantial delays and other challenges in our clinical trials or we may fail to demonstrate safety and efficacy
to the satisfaction of applicable regulatory authorities.

. If we are unable to successfully complete or otherwise advance clinical development, obtain regulatory or marketing approval
for, or successfully commercialize our therapeutic product candidates, including ATYR1923, or experience significant delays in
doing so, our business will be materially harmed.

. Our current product candidates and any other product candidates that we may develop from our discovery engine represent
novel therapeutic approaches, which may cause significant delays or may not result in any commercially viable drugs.

. Our therapeutic product candidates may cause undesirable side effects or have other properties that could delay or prevent their
regulatory approval, limit the commercial profile of an approved label, or result in significant negative consequences following
marketing approval, if any.
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. We depend on our collaborations with Kyorin and CSL and may depend on collaborations with additional third parties for the
development and commercialization of certain of our product candidates. If our collaborations are not successful, we may not be
able to capitalize on the market potential of these product candidates.

. If we are unable to obtain, maintain or protect intellectual property rights related to our product candidates, or if the scope of
such intellectual property protection is not sufficiently broad, we may not be able to compete effectively in our markets.

. Our future success depends on our ability to retain key employees, consultants and advisors and to attract, retain and motivate
qualified personnel.

. Our executive officers, directors, principal stockholders and their affiliates currently own a significant percentage of our stock
and will be able to exert significant control over matters submitted to stockholders for approval.

Corporate Information

We were incorporated under the laws of the State of Delaware in September 2005. In October 2007, we formed our Hong Kong subsidiary,
Pangu BioPharma Limited (Pangu BioPharma). We hold 98% of the outstanding shares of Pangu BioPharma, and a subsidiary of the Hong Kong
University of Science and Technology holds the remaining outstanding shares.

Our principal executive office is located at 3545 John Hopkins Court, Suite #250, San Diego, California 92121, and our telephone number
is (858) 731-8389. Our website address is www.atyrpharma.com and we regularly post copies of our press release as well as additional information
about us on our website.

Our design logo, “aTyr,” and our other registered and common law trade names, trademarks and service marks are the property of aTyr
Pharma, Inc.

The trademarks, trade names and service marks appearing in this prospectus are the property of their respective owners. We do not intend
our use or display of other companies’ trademarks, trade names or service marks to imply a relationship with, or endorsement or sponsorship of us
by, any other companies or products.

Implications of Being an Emerging Growth Company and Smaller Reporting Company

We are an emerging growth company, as defined in the Jumpstart Our Business Startups Act of 2012 (JOBS Act). For as long as we
continue to be an emerging growth company, we may take advantage of exemptions from various reporting requirements that are applicable to
other public companies that are not emerging growth companies, including not being required to comply with the auditor attestation requirements
of Section 404 of the Sarbanes-Oxley Act of 2002, or the Sarbanes-Oxley Act, reduced disclosure obligations regarding executive compensation in
this prospectus and our periodic reports and proxy statements and exemptions from the requirements of holding nonbinding advisory votes on
executive compensation and stockholder approval of any golden parachute payments not previously approved. We could be an emerging growth
company up to December 31, 2020, although circumstances could cause us to lose that status earlier, including if the market value of our common
stock held by non-affiliates exceeds $700 million as of any June 30 before that time or if we have total annual gross revenue of $1.07 billion or
more during any fiscal year before that time, in which cases we would no longer be an emerging growth company as of the following December 31
or, if we issue more than $1.0 billion in non-convertible debt during any three-year period before that time, we would cease to be an emerging
growth company immediately. Even after we no longer qualify as an emerging growth company, we may still qualify as a “smaller reporting
company” which would allow us to take advantage of many of the same exemptions from disclosure requirements, including reduced disclosure
obligations regarding executive compensation in our periodic reports and proxy statements. Additionally, even if we no longer qualify as an
emerging growth company, as long as we are neither a “large accelerated filer” nor an “accelerated filer,” we would not be required to comply with
the auditor attestation requirements of Section 404 of the Sarbanes-Oxley Act.

We cannot predict if investors will find our securities less attractive because we may rely on these exemptions, which could result in a less
active trading market for our securities and increased volatility in the price of our securities.

Finally, we are a “smaller reporting company” (and may continue to qualify as such even after we no longer qualify as an emerging growth
company) and accordingly may provide less public disclosure than larger public companies, including the inclusion of only two years of audited
financial statements and only two years of related selected financial data and management’s discussion and analysis of financial condition and
results of operations disclosure. As a result, the information that we provide to our stockholders may be different than you might receive from other
public reporting companies in which you hold equity interests.
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Common stock to be offered by us

Common stock to be outstanding after this offering

Underwriters’ over-allotment option

Use of proceeds

Risk factors

Nasdaq Capital Market symbol

average exercise price of $51.35 per share;

exercise price of $64.95 per share;

September 30, 2019;

2019; and

of September 30, 2019.

December 31, 2019;

THE OFFERING

2,542,372 shares

6,432,557 shares (or 6,813,912 shares if the underwriters exercise their over-
allotment option in full)

We have granted the underwriters the option to purchase up to an additional
381,355 shares of our common stock, solely to cover over-allotments, if any. The
underwriters can exercise this option at any time within 30 days after the date of
this prospectus.

We estimate that the net proceeds to us from this offering will be approximately
$13.5 million, based on the assumed offering price of $5.90 per share, which is
the last reported sale price of our common stock on the Nasdaq Capital Market
on January 24, 2020, and after deducting the estimated underwriting discounts
and commissions and estimated offering expenses payable by us.

We intend to use the net proceeds from this offering primarily for general
corporate purposes, including clinical trial expenses, research and development
expenses, manufacturing expense, and general and administrative expenses. See
“Use of Proceeds” for additional information.

An investment in our securities involves a high degree of risk. See “Risk
Factors” and the other information included in this prospectus for a discussion of
factors you should carefully consider before deciding to invest in our common
stock.

«,[FE”

Except as otherwise indicated herein, the number of shares of common stock to be outstanding after this offering is based on 3,890,185
shares of common stock outstanding as of September 30, 2019 and excludes:

* 389,706 shares of common stock issuable upon the exercise of stock options outstanding as of September 30, 2019, with a weighted

» 12,832 shares of common stock issuable upon the vesting and settlement of restricted stock units outstanding as of September 30, 2019;

* 477,639 shares of common stock issuable upon the exercise of warrants outstanding as of September 30, 2019, with a weighted average

e 222,014 shares of common stock reserved for future issuance under our 2015 Stock Option and Incentive Plan (2015 Plan) as of

* 80,299 shares of common stock reserved for future issuance under our 2015 Employee Stock Purchase Plan (ESPP) as of September 30,

* 587,445 shares of common stock issuable upon the conversion of 1,643,961 shares of Class X Convertible Preferred Stock- outstanding as

Unless otherwise indicated, all information contained in this prospectus assumes:

* no expiration of warrants to purchase 463,735 shares of common stock which expired pursuant to their respective terms as of

* no exercise of the outstanding options or warrants described above;
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* no conversion of the outstanding shares of Class X Convertible Preferred Stock described above, including the 408,247 shares of common
stock that were issued upon conversion of 1,142,478 shares of Class X Convertible Preferred Stock in January 2020; and

* no exercise by the underwriters of their over-allotment option.

Paul Schimmel, Ph.D., a stockholder and member of our Board of Directors, has indicated an interest in purchasing up to a number of
shares of the common stock offered in this offering as would maintain his current pro-rata percentage ownership of our common stock. Because
indications of interest are not binding agreements or commitments to purchase, he may determine to purchase fewer or more shares than he has
indicated an interest in purchasing, or elect not to purchase any shares in this offering. The underwriters may also determine to sell fewer, more or
no shares in this offering to him.
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SUMMARY CONSOLIDATED FINANCIAL DATA

The following tables set forth our summary historical consolidated financial data as of, and for the periods ended on, the dates
indicated. The summary consolidated statements of operations data for the years ended December 31, 2017 and 2018 are derived from our audited
consolidated financial statements and notes that are included elsewhere in this prospectus. The summary consolidated statements of operations data
for the nine months ended September 30, 2018 and 2019 and the summary consolidated balance sheets data as of September 30, 2019 are derived
from our unaudited interim consolidated financial statements and notes that are included elsewhere in this prospectus. We have prepared the
unaudited consolidated financial statements in accordance with generally accepted accounting principles (GAAP) and on the same basis as the
audited consolidated financial statements, except for the impact of the adoption of ASU 2016-02, Leases, and have included all adjustments,
consisting of only normal recurring adjustments that, in our opinion, we consider necessary for a fair statement of the consolidated financial
information set forth in those statements. Our historical results are not necessarily indicative of our results in any future period and results from our
interim period may not necessarily be indicative of the results of the entire year.

The following summary consolidated financial data should be read together with the information under the caption “Management’s
Discussion and Analysis of Financial Condition and Results of Operations” and our audited and interim unaudited consolidated financial
statements and related notes appearing elsewhere in this prospectus. The summary consolidated financial data in this section are not intended to
replace our audited and interim unaudited consolidated financial statements and the related notes and are qualified in their entirety by the audited
and interim unaudited consolidated financial statements and related notes included elsewhere in this prospectus.

Years Ended Nine Months Ended
December 31, September 30,
2018 2017 2019 2018
(in thousands, except share (in thousands, except share
Consolidated Statements of Operations Data: and per share data) and per share data) (unaudited)
Revenues:

Collaboration revenue $ — 3 — 5 278 $ —
Total revenues — — 278 —
Operating expenses:

Research and development 20,385 30,067 10,458 16,836
General and administrative 12,435 17,078 6,836 10,021
Total operating expenses 32,820 47,145 17,294 26,857
Loss from operations (32,820) (47,145) (17,016) (26,857)
Total other income (expense), net (1,695) (1,062) (614) (1,336)
Net loss $ (34515) $ (48207) $ (17,630) $ (28,193)
Net loss per share attributable to common stock holders, basic and
diluted (1) $ (16.11) $ 26.13) $ (5.55) $ (13.22)
Weighted average common stock shares outstanding, basic and
diluted (1) 2,141,961 1,845,033 3,175,177 2,133,055

(1) See Note 1 to our audited and interim unaudited consolidated financial statements and related notes included elsewhere in this prospectus
for a description of how we compute basic and diluted net loss per share attributable to common stockholders.
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As of September 30, 2019
As
Actual Adjusted(1)(2)

(unaudited) (in thousands)
Consolidated Balance Sheets Data:

Cash, cash equivalents and investments $ 38,064 $ 51,514
Working capital(3) 27,316 40,766
Total assets 43,745 57,195
Current portion of operating lease liability 729 729
Long-term operating lease liability, net of current portion 2,439 2,439
Current portion of long-term loans 7,844 7,844
Long-term portion of term loans, net of current portion and debt

issuance costs and discount 2,742 2,742
Total stockholders’ equity 26,736 40,186

The as adjusted column reflects the receipt of the net proceeds from the sale of 2,542,372 shares of our common stock by us in this offering at
the assumed public offering price of $5.90 per share, which is the last reported sale price of our common stock on the Nasdaq Capital Market
on January 24, 2020, and after deducting the estimated underwriting discounts and commissions and estimated offering expenses payable by
us.

Each $1.00 increase or decrease in the assumed public offering price of $5.90 per share, which is the last reported sale price of our common
stock on the Nasdaq Capital Market on January 24, 2020, would increase or decrease, respectively, the amount of cash, cash equivalents and
investments, working capital, total assets and total stockholders’ equity by approximately $2.4 million, assuming the number of shares offered
by us, as set forth on the cover page of this prospectus, remains the same and after deducting the estimated underwriting discounts and
commissions and estimated offering expenses payable by us. We may also increase or decrease the number of shares we are offering. A
1.0 million share increase or decrease in the number of shares we are offering would increase or decrease, respectively, the amount of cash,
cash equivalents and investments, working capital, total assets and stockholders’ equity by approximately $5.5 million, assuming the assumed
public offering price per share, as set forth on the cover page of this prospectus, remains the same and after deducting the estimated
underwriting discounts and commissions and estimated offering expenses payable by us. The as adjusted information is illustrative only, and
will be adjusted based on the actual public offering price and other terms of this offering determined at pricing.

We define working capital as current assets less current liabilities. See our interim unaudited consolidated financial statements and related
notes included elsewhere in this prospectus for further details regarding our current assets and current liabilities.
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RISK FACTORS

An investment in our securities involves a high degree of risk. You should carefully consider the risks described below and all of the other
information contained in this prospectus and in any free writing prospectuses prepared by or on behalf of us or to which we have referred you, including
our consolidated financial statements and the related notes and “Management’s Discussion and Analysis of Financial Condition and Results of
Operations” before deciding whether to invest in our securities. If any of the possible events described below actually occur, our business, business
prospects, cash flow, results of operations or financial condition could be harmed. In this case, the trading price of our common stock could decline, and
you might lose all or part of your investment.

The following is a discussion of the risk factors that we believe are material to us at this time. These risks and uncertainties are not the only ones
facing us and there may be additional matters that we are unaware of or that we currently consider immaterial. All of these could adversely affect our
business, results of operations, financial condition and cash flows.

Risks related to our financial condition and need for additional capital
We will need to raise additional capital or enter into strategic partnering relationships to fund our operations.

The development of therapeutic product candidates is expensive, and we expect our research and development expenses to fluctuate. As of
September 30, 2019, our cash, cash equivalents and investments were approximately $38.1 million. We expect that our existing cash, cash equivalents
and investments will be sufficient to meet our anticipated cash requirements for a period of at least one year from the date of this prospectus. However,
our operating plan may change as a result of many factors currently unknown to us, and we may need to seek additional funds sooner than planned,
through equity or debt offerings, grant funding, collaborations, strategic partnerships and/or licensing arrangements. Our future funding requirements
will depend on many factors, including but not limited to:

. the number and characteristics of product candidates that we pursue;

. the scope, rate of progress, results and cost of our clinical trials, preclinical testing, and other related activities;

. the cost of manufacturing clinical supplies, and establishing commercial supplies, of our product candidates and any products that we may
develop;

. the cost, timing, and outcomes of regulatory review of our product candidates;

. the cost and timing of establishing sales, marketing, and distribution capabilities; and

. the terms and timing of any collaborative, licensing, and other arrangements that we may establish, including any milestone and royalty

payments thereunder.

In any event, we will require additional capital to complete additional clinical trials, including larger, pivotal clinical trials, to obtain regulatory
approval for, and to commercialize, our product candidates.

Raising funds in the current economic environment may present additional challenges. Even if we believe we have sufficient funds for our
current or future operating plans, we may seek additional capital if market conditions are favorable or if we have specific strategic considerations. If we
are unable to obtain funding on a timely basis, we may be required to significantly curtail, delay or discontinue one or more of our research or
development programs or the commercialization of any product candidates, or we may be unable to expand our operations, maintain our current
organization and employee base or otherwise capitalize on our business opportunities, as desired, which could materially affect our business, financial
condition and results of operations.

The terms of any financing may adversely affect the holdings or the rights of our stockholders and the issuance of additional securities by us, or
the possibility of such issuance, may cause the market price of our shares to decline. The sale of additional equity or convertible securities would cause
dilution to all of our stockholders. The incurrence of additional indebtedness would increase our fixed payment obligations and may require us to agree
to certain restrictive covenants, such as limitations on our ability to incur additional debt, limitations on our ability to acquire, sell or license intellectual
property rights and other operating restrictions that could adversely impact our ability to conduct our business. In addition, any fundraising efforts may
divert our management from their day-to-day activities, which may adversely affect our ability to develop and commercialize our product candidates.

8
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We may decide to enter into additional strategic partnerships, including collaborations with pharmaceutical and biotechnology companies, to
enhance and accelerate the development and potential commercialization of our product candidates. We face significant competition in seeking
appropriate partners, and the negotiation process is time-consuming and complex. Moreover, we may not be successful in our efforts to establish any
new strategic partnership or other collaborative arrangement for any of our product candidates and programs for a variety of reasons, including strategic
fit with partners and differences in analysis of commercial value and regulatory risk. We may not be able to negotiate strategic partnerships on a timely
basis, on acceptable terms or at all. We are unable to predict when, if ever, we will enter into any new strategic partnership because of the numerous
risks and uncertainties associated with establishing strategic partnerships. Even if we are successful in our efforts to establish new strategic partnerships,
the terms that we agree upon may not be favorable to us and we may not be able to maintain such strategic partnerships if, for example, we encounter
unfavorable results or delays during development or approval of a product candidate or sales of an approved product are lower than expectations.

We have a significant amount of debt that may cause risks that could adversely affect our business, operating results and financial condition.

As of September 30, 2019, our term loans (Term Loans) under a loan and security agreement, dated November 18, 2016, as amended (Loan
Agreement) among us and Silicon Valley Bank and Solar Capital Ltd. (Lenders) consisted of $9.3 million principal outstanding to be repaid ratably, on a
monthly basis, through November 2020. In addition, we have a $1.8 million final payment due in the fourth quarter of 2020. The Term Loans are
secured by substantially all of our assets and the assets of our domestic subsidiaries, except that the collateral does not include any intellectual property
held by us or our subsidiaries or more than 65% of any voting securities in our foreign subsidiaries owned or held of record by us. However, pursuant to
the terms of a negative pledge arrangement entered into with the Lenders, we have agreed not to encumber any of the intellectual property of ours or our
subsidiaries. As a result, if we default on any of our obligations under the Loan Agreement, the Lenders could foreclose on their security interest and
liquidate some or all of the collateral, which would harm our business, financial condition and results of operations and could require us to reduce or
cease operations.

The level and nature of our indebtedness could, among other things:

+  make it difficult for us to obtain any necessary financing in the future;
*  limit our flexibility in planning for or reacting to changes in our business;
»  reduce funds available for use in our operations and corporate development initiatives;

+  impair our ability to incur additional debt because of financial and other restrictive covenants or the liens on our assets that secure our current
debt;

* hinder our ability to raise equity capital, because in the event of a liquidation of our business, debt holders receive a priority before equity
holders;

« make us more vulnerable in the event of a downturn in our business; and

* place us at a possible competitive disadvantage relative to less leveraged competitors and competitors that have better access to capital
resources.

We may also incur significantly more debt in the future, which will increase each of the risks described above related to our indebtedness.

The Loan Agreement restricts, among other things, our ability to: convey, sell, lease, transfer, assign or otherwise dispose of certain of our assets;
engage in any business other than the businesses we currently engage in or reasonably related thereto or reasonable extensions thereof; undergo certain
change of control events; create, incur, assume, or be liable with respect to certain indebtedness; grant certain liens; pay dividends and make certain
other restricted payments; make certain investments; enter into any material transactions with any affiliates, with certain exceptions; or permit certain of
our subsidiaries to hold or maintain certain assets in excess of certain specified amounts. The Loan Agreement includes a material adverse change
clause, which enables the Lenders to require immediate repayment of the outstanding debt if we experience a material adverse change. The material
adverse change clause covers a material impairment in the perfection or priority of the Lenders’ lien in the underlying collateral or in the value of such
collateral, material adverse change in our business operations or condition or material impairment of our prospects for repayment of any portion of the
remaining debt obligation.
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The operating restrictions and covenants in the Loan Agreement, as well as any future financing agreements that we may enter into, may restrict
our ability to finance our operations, engage in business activities or expand or fully pursue our business strategies. Our ability to comply with these
covenants may be affected by events beyond our control and we may not be able to meet those covenants. A breach of any of the covenants under the
Loan Agreement could result in a default under the Loan Agreement, which could cause all of the outstanding indebtedness under the Term Loans to
become immediately due and payable.

We have incurred significant losses since our inception and anticipate that we will continue to incur significant losses for the foreseeable future.

We are a clinical stage biotherapeutics company, and we have not yet generated any revenues from product sales. We have incurred net losses in
each year since our inception in 2005, including net losses of $17.6 million and $28.2 million for the nine months ended September 30, 2019 and 2018,
respectively. As of September 30, 2019, we had an accumulated deficit of $316.3 million.

We have devoted most of our financial resources to research and development, including our clinical and preclinical development activities. To
date, we have financed our operations primarily through the sale of equity securities and convertible debt and through venture debt and term loans. The
amount of our future net losses will depend, in part, on the rate of our future expenditures and our ability to obtain funding through equity offerings,
grant funding, collaborations, strategic partnerships and/or licensing arrangements. We have not commenced pivotal clinical trials for any product
candidate and it will be several years, if ever, before we have a product candidate ready for commercialization. Even if we obtain regulatory approval to
market a product candidate, our future revenues will depend upon the size of any markets in which our product candidates have received approval, and
our ability to achieve sufficient market acceptance, reimbursement from third-party payors and adequate market share for our product candidates in
those markets.

We expect to continue to incur significant expenses and operating losses for the foreseeable future. We anticipate that our expenses will fluctuate
in connection with our ongoing activities as we: continue our research and preclinical and clinical development of ATYR1923 or any other product
candidates that we may develop; further develop the manufacturing process for our product candidates; seek regulatory approvals for our product
candidates that successfully complete clinical trials; ultimately establish a sales, marketing and distribution infrastructure to commercialize any products
for which we may obtain marketing approval; seek to identify and validate additional product candidates; maintain, protect and expand our intellectual
property portfolio; acquire or in-license other product candidates and technologies; attract and retain skilled personnel; and create additional
infrastructure to support our operations as a public company and our product development and planned future commercialization efforts.

The net losses we incur may fluctuate significantly from quarter to quarter and year to year, such that a period-to-period comparison of our
results of operations may not be a good indication of our future performance. In any particular quarter or quarters, our operating results could be below
the expectations of securities analysts or investors, which could cause our stock price to decline.

We have never generated any revenue from product sales and may never be profitable.

Our ability to generate revenue and achieve profitability depends on our ability, alone or with strategic collaboration partners, to successfully
complete the development of, and obtain the regulatory approvals necessary to commercialize our product candidates. We do not anticipate generating
revenues from product sales for the foreseeable future, if ever. Our ability to generate future revenues from product sales depends heavily on our success
in:

. completing research, preclinical development and clinical development of our product candidates, potentially with a strategic partner;
. seeking and obtaining regulatory approvals for product candidates for which we complete clinical trials;
. developing a sustainable, scalable, reproducible, and transferable manufacturing process for our product candidates and establish supply

and manufacturing relationships with third parties;

. launching and commercializing product candidates for which we obtain regulatory approval, either by collaborating with a partner or, if
launched independently, by establishing a sales force, marketing and distribution infrastructure;

. maintaining, protecting and expanding our intellectual property portfolio;

. obtaining market acceptance of tRNA synthetase-based therapeutics and our product candidates as viable treatment options for our target
indications;

. identifying and validating new therapeutic product candidates based on tRNA synthetase biology or NRP2 biology;

. attracting, hiring and retaining qualified personnel; and

. negotiating favorable terms in any licensing, collaboration or other arrangements into which we may enter.
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Even if one of our product candidates is approved for commercial sale, we anticipate incurring significant costs associated with commercializing
any such approved product candidate. Our expenses could increase beyond expectations if we are required by the U.S. Food and Drug Administration
(FDA) or other regulatory agencies, domestic or foreign, to perform clinical trials and other studies in addition to those that we currently anticipate.
Even if we are able to generate revenues from the sale of any approved products, we may not become profitable and may need to obtain additional
funding to continue operations.

Risks related to the discovery, development and regulation of our product candidates

We may encounter substantial delays and other challenges in our clinical trials or we may fail to demonstrate safety and efficacy to the satisfaction
of applicable regulatory authorities.

Before obtaining marketing approval from regulatory authorities for the sale of our product candidates, we must conduct extensive clinical trials
to demonstrate the safety and efficacy of the product candidates in humans. Clinical trials are expensive, time-consuming, often delayed and uncertain as
to outcome. We cannot guarantee that our ATYR1923 Phase 1b/2a clinical trial in patients with pulmonary sarcoidosis, or future trials we may plan to
conduct, will be initiated or conducted as planned or completed on schedule, if at all. We cannot assure you that our product candidates will not be
subject to new clinical holds or significant delay in the future. Any inability to initiate or complete our clinical trials of our product candidates in the
United States, as a result of clinical holds or otherwise, would delay our clinical development plans, may require us to incur additional clinical
development costs and could impair our ability to obtain U.S. regulatory approval for such product candidates.

A failure of one or more clinical trials can occur at any stage of testing, and our clinical trials may not be successful. Events that may prevent
successful or timely completion of clinical development include, but are not limited to:

. our inability to generate sufficient preclinical, toxicology, or other in vivo or in vitro data to support the initiation of human clinical trials,
including trials of certain dosages;

. delays in reaching consensus with regulatory agencies on trial design;

. delays in reaching agreement on acceptable terms with prospective clinical contract research organization (CROs) and clinical trial sites;

. delays in obtaining required institutional review board (IRB) or Ethics Committee approval at each clinical trial site;

. delays in recruiting suitable patients to participate in our clinical trials, or delays that may result if the number of patients required for a

clinical trial is larger than we anticipate;

. imposition of a clinical hold by regulatory agencies, which may occur at any time before or during a clinical trial, including after our
submission of data to these agencies or an inspection of our clinical trial operations or trial sites;

. failure by our CROs, investigators, other third parties or us to adhere to clinical trial requirements;
. failure to perform in accordance with the FDA’s good clinical practices (GCPs) or applicable regulatory requirements in other countries;

. delays in the testing, validation, manufacturing and delivery of our product candidates to the clinical sites;

. delays in having patients complete participation in a trial or return for post-treatment follow-up;

. disagreements with regulators regarding our interpretation of data from preclinical studies or clinical trials;

. occurrence of adverse events associated with a product candidate that are viewed to outweigh its potential benefits; or
. changes in regulatory requirements and guidance that require amending or submitting new clinical protocols.

Any delay in or inability to successfully complete preclinical and clinical development could result in additional costs to us and impair our
ability to generate revenue. In addition, if we make manufacturing or formulation changes to our product candidates, we may need to conduct additional
studies to bridge our modified product candidates to earlier versions.

If the results of our clinical trials, including our ongoing ATYR1923 Phase 1b/2a clinical trial in patients with pulmonary sarcoidosis, are
perceived to be negative or inconclusive, or if there are safety concerns or adverse events associated with our product candidates, we may be required to
perform additional clinical trials to support approval or be subject to additional post-marketing testing requirements; be delayed in obtaining marketing
approval for our product candidates, if at all; obtain approval for indications or patient populations that are not as broad as intended or desired; obtain
approval with labeling that includes significant use or distribution restrictions or safety warnings; be subject to changes in the way the product is
manufactured or administered; have regulatory authorities withdraw their approval of the product or impose restrictions on its distribution in the form of
a modified risk evaluation and mitigation strategy (REMS); be subject to litigation; or experience damage to our reputation.
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To date, the safety and efficacy of ATYR1923 in humans has not been studied to a significant extent. Accordingly, ATYR1923 and future
product candidates could potentially cause adverse events that have not yet been predicted. In addition, the inclusion of critically ill patients in our
clinical trials may result in deaths or other adverse medical events due to the natural progression of the disease. As described above, any of these events
could prevent us from successfully completing the clinical development of our product candidates and impair our ability to commercialize any products.

Interim, top-line and preliminary data from our clinical trials that we announce or publish from time to time may change as more patient data
become available and are subject to audit and verification procedures that could result in material changes in the final data.

From time to time, we may publicly disclose preliminary or top-line data from our clinical studies, which are based on a preliminary analysis of
then-available data, and the results and related findings and conclusions are subject to change following a more comprehensive review of the data
related to the particular study or trial. We also make assumptions, estimations, calculations and conclusions as part of our analyses of data, and we may
not have received or had the opportunity to fully and carefully evaluate all data. As a result, the top-line results that we report may differ from future
results of the same studies, or different conclusions or considerations may qualify such results, once additional data have been received and fully
evaluated. Top-line data also remain subject to audit and verification procedures that may result in the final data being materially different from the
preliminary data we previously published. As a result, top-line data should be viewed with caution until the final data are available. From time to time,
we may also disclose interim data from our clinical studies.

In addition, we may report interim analyses of only certain endpoints rather than all endpoints. Interim data from clinical trials that we may
complete are subject to the risk that one or more of the clinical outcomes may materially change as patient enrollment continues and more patient data
become available. For example, we recently announced results from a blinded interim analysis of safety and tolerability, the primary endpoint of our
ongoing Phase 1b/2a clinical trial. These results may not be consistent with final data for this trial. Adverse differences between preliminary or interim
data and final data could significantly harm our business prospects. Further, disclosure of interim data by us or by our competitors could result in
volatility in the price of our common stock.

Further, others, including regulatory agencies, may not accept or agree with our assumptions, estimates, calculations, conclusions or analyses or
may interpret or weigh the importance of data differently, which could impact the value of the particular program, the approvability or
commercialization of a particular product candidate or product and our company in general. In addition, the information we choose to publicly disclose
regarding a particular study or clinical trial is based on what is typically extensive information, and you or others may not agree with what we determine
is material or otherwise appropriate information to include in our disclosure, and any information we determine not to disclose may ultimately be
deemed significant with respect to future decisions, conclusions, views, activities or otherwise regarding a particular product, product candidate or our
business. If the top-line data that we report differ from actual results, or if others, including regulatory authorities, disagree with the conclusions reached,
our ability to obtain approval for, and commercialize, our product candidates may be harmed, which could harm our business, operating results,
prospects or financial condition.

If we are unable to successfully complete or otherwise advance clinical development, obtain regulatory or marketing approval for, or successfully
commercialize our therapeutic product candidates, including ATYR1923, or experience significant delays in doing so, our business will be materially
harmed.

To date, we have expended significant time, resources and effort on the discovery and development of product candidates related to the
extracellular proteins derived from the HARS family (Resokine pathway) and NRP2 biology, including conducting preclinical studies and clinical trials.
We have not yet commenced or completed any evaluation of our product candidates in human clinical trials designed to demonstrate efficacy to the
satisfaction of the FDA. Before we can market or sell our therapeutic candidates in the United States or foreign jurisdictions, we will need to commence
and complete additional clinical trials (including larger, pivotal trials, which we have not yet commenced), manage clinical and manufacturing activities,
obtain necessary regulatory approvals from the FDA in the United States and from similar regulatory authorities in other jurisdictions, obtain adequate
clinical and commercial manufacturing supplies, build commercial capabilities, which may include entering into a marketing collaboration with a third
party, and in some jurisdictions, obtain reimbursement authorization, among other things. We cannot assure you that we will be able to successfully
complete the necessary clinical trials, obtain regulatory approvals, secure an adequate commercial supply for, or otherwise successfully commercialize
our therapeutic candidates. If we do not receive regulatory approvals for our product candidates, and even if we do obtain regulatory approvals, we may
never generate significant revenues, if any, from commercial sales. If we fail to successfully commercialize our therapeutic candidates, we may be
unable to generate sufficient revenues to sustain and grow our company, and our business, prospects, financial condition and results of operations will be
adversely affected.

12



Table of Contents

We may encounter difficulties enrolling patients in our clinical trials for a variety of reasons, including the limited number of patients who have the
diseases for which certain of our product candidates are being studied, which could delay or halt the clinical development of our product candidates.

Identifying and qualifying patients to participate in clinical trials for our product candidates is critical to our success. Certain of the conditions
for which we may elect to evaluate our product candidates may be rare diseases with limited patient pools from which to draw for clinical trials. For
example, we are currently evaluating ATYR1923 in a Phase 1b/2a clinical trial in patients with pulmonary sarcoidosis. While estimates of pulmonary
sarcoidosis prevalence vary, we estimate that pulmonary sarcoidosis affects an estimated 200,000 patients in the United States. Of that population,
however, we estimate that approximately 30% experience progressive disease such that our targeted population is significantly smaller. The eligibility
criteria for our clinical trials may further limit the pool of available participants in our trials. In particular, for our ATYR1923 Phase 1b/2a trial, patients
must, among other criteria: (i) have a biopsy-proven diagnosis of pulmonary sarcoidosis for a defined period of time; (ii) have symptomatic or active
disease based on pulmonary function test, dyspnea evaluation and fluorodeoxyglucose-positron emission tomography (FDG-PET) scan; and (iii) be on a
stable dose of steroids at a certain dosage. We may be unable to identify and enroll a sufficient number of patients with the disease in question and who
meet the eligibility criteria for, and are willing to participate in, our clinical trials. Once enrolled, patients may decide or be required to discontinue from
our clinical trials due to inconvenience, burden of trial requirements, adverse events associated with our product candidates, limitations required by trial
protocols or other reasons.

Our ability to identify, recruit, enroll and maintain a sufficient number of patients, or those with required or desired characteristics to achieve
diversity in a study, to complete our clinical trials, including our ATYR1923 Phase 1b/2a clinical trial in patients with pulmonary sarcoidosis, in a timely
manner may also be affected by other factors, including:

. proximity and availability of clinical trial sites for prospective patients;

. severity of the disease under investigation;

. design of the study protocol and the burdens to patients of compliance with our study protocols;

. perceived risks and benefits of the product candidate under study;

. availability of competing therapies and clinical trials for the patient populations and indications under study;
. efforts to facilitate timely enrollment in clinical trials;

. patient referral practices of physicians; and

. ability to monitor patients adequately during and after treatment.

We plan to seek initial marketing approval in the United States. We may not be able to initiate or continue clinical trials if we cannot enroll a
sufficient number of eligible patients to participate in the clinical trials required by the FDA or other regulatory agencies. Our ability to successfully
initiate, enroll and complete a clinical trial in any foreign country is subject to numerous risks unique to conducting business in foreign countries,
including:

. difficulty in establishing or managing relationships with CROs and physicians;

. different requirements and standards for the conduct of clinical trials;

. our inability to locate qualified local consultants, physicians and partners; and

. the potential burden of complying with a variety of foreign laws, medical standards and regulatory requirements, including the regulation

of biotechnology products and treatment.

Additionally, if patients are unwilling to participate in our clinical trials because of negative publicity from adverse events in our clinical trials or
in the biotechnology or protein therapeutics industries or for other reasons, including competitive clinical trials for similar patient populations, the
timeline for recruiting patients, conducting studies and obtaining regulatory approval of potential products may be delayed. These delays could result in
increased costs, delays in advancing our product development or termination of our clinical trials altogether. If we have difficulty enrolling and
maintaining a sufficient number of patients to conduct our clinical trials as planned for any reason, we may need to delay, limit or terminate clinical
trials, any of which would have an adverse effect on our business, prospects, financial condition and results of operations.
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Our current product candidates and any other product candidates that we may develop from our discovery engine represent novel therapeutic
approaches, which may cause significant delays or may not result in any commercially viable drugs.

We have concentrated the bulk of our research and development efforts to date on studying extracellular functions of tRNA synthetase biology, a
newly discovered area of biology. We have also identified NRP2, as a receptor for ATYR1923 and have focused research efforts on NRP2 biology. Our
future success is highly dependent on the successful development of product candidates based these new areas of biology, including ATYR1923 and
additional product candidates arising from the Resokine pathway or other pathways. Extracellular tRNA synthetase-based biology and NRP2 biology
represents a novel approach to drug discovery and development, and to our knowledge, no drugs have been developed using, or based upon, this
approach. Despite the successful development of other naturally occurring proteins, such as erythropoietin and insulin, as therapeutics, proteins and
related antibodies from the Resokine pathway and from other tRNA synthetase pathways represent a novel class of protein therapeutics, and our
development of these therapeutics is based on our new understanding of human physiology. In particular, the mechanism of action of tRNA synthetases
and their role in immuno-modulation and tissue regeneration have not been studied extensively, nor has the safety of this class of protein therapeutics
been evaluated extensively in humans. The therapeutic product candidates that we elect to develop may not have the physiological functions that we
currently ascribe to them, may have limited or no therapeutic applications, or may present safety problems of which we are not yet aware. We cannot be
sure that our discovery engine will yield therapeutic product candidates that are safe, effective, approvable by regulatory authorities, manufacturable,
scalable, or profitable.

Because our work represents a new therapeutic approach, developing and commercializing our product candidates, including ATYR1923,
subjects us to a number of challenges, including:

. defining indications within our targeted diseases and clinical endpoints within each indication that are appropriate to support regulatory
approval;
. obtaining regulatory approval from the FDA and other regulatory authorities that have little or no experience with the development of

extracellular tRNA synthetase-based therapeutics;

. educating medical personnel regarding the potential side effect profile of each of our product candidates, such as the potential for the
development of antibodies against our purified protein therapeutics;

. developing processes for the safe administration of these product candidates, including long-term follow-up for all patients who receive
our product candidates;

. sourcing clinical and, if approved, commercial supplies for the materials used to manufacture and process our product candidates;

. developing a manufacturing process and distribution network that ensures consistent manufacture of our product candidates in compliance
with current Good Manufacturing Practices (cGMPs) and related requirements, with a cost of goods that allows for an attractive return on
investment;

. obtaining and maintaining third-party coverage and adequate reimbursement of our product candidates;

. establishing sales and marketing capabilities after obtaining any regulatory approval to gain market acceptance; and

. developing therapeutics for diseases or indications beyond those addressed by our current product candidates.

Moreover, public perception of safety issues, including adoption of new therapeutics or novel approaches to treatment, may adversely influence
the willingness of subjects to participate in clinical trials, or if approved, of physicians to adopt and prescribe novel therapeutics. Physicians, hospitals
and third-party payors often are slow to adopt new products, technologies and treatment practices. Physicians may decide the therapy is too complex or
unproven to adopt and may choose not to administer the therapy. Based on these and other factors, healthcare providers and payors may decide that the
benefits of any therapeutic candidates for which we receive regulatory approval do not or will not outweigh its costs. Any inability to successfully
develop commercially viable drugs would have an adverse impact on our business, prospects, financial condition and results of operations.

Data generated in our preclinical studies and patient sample data relating to the Resokine pathway may not be predictive or indicative of the
immuno-modulatory activity or therapeutic effects, if any, of our product candidates in patients.

Our scientists discovered the Resokine pathway using in vivo screening systems designed to test potential immuno-modulatory activity in animal
models of severe immune activity or inflammation, combined with data relating to the potential blockade of the Resokine pathway in a population of
patients with myopathy that occurs in a particular rare disease, anti-synthetase syndrome, with Jo-1 antibodies. Translational medicine, or the application
of basic scientific findings to develop therapeutics that promote human health, is subject to a number of inherent risks. In particular, scientific
hypotheses formed from preclinical observations may prove to be incorrect, and the data generated in animal models or observed in limited patient
populations may be of limited value, and may not be applicable in clinical trials conducted under the controlled conditions required by applicable
regulatory requirements and our protocols. For example, we have not extensively studied the activity of the Resokine pathway in patients with ILDs,
which forms the basis for our ongoing clinical trial of ATYR1923 in patients with pulmonary sarcoidosis.
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Our knowledge of the activity of this pathway in Jo-1 antibody patients may not be applicable to our target patient populations. In addition, our
classification of diseases based on the existence of excessive immune cell activation or lack thereof and our hypothesis that these represent potential
indications for our product candidates may not prove to be therapeutically relevant. Accordingly, the conclusions that we have drawn from animal
studies and patient sample data regarding the potential immuno-modulatory activity of molecules containing the iMod domain may not be substantiated
in other animal models or in clinical trials. Further, based on the discovery of the involvement of NRP2 in the mechanism of action of ATYR1923, we
are still expanding our knowledge of the role of the NRP2 pathway, and in particular how the Resokine pathway modulates disease pathology. Any
failure to demonstrate in controlled clinical trials the requisite safety and efficacy of our product candidates will adversely affect our business, prospects,
financial condition and results of operations.

We have previously conducted and we may conduct additional clinical trials of ATYR1923 outside of the United States. The F DA, however, may not
accept data from such trials, in which case our development plans will be delayed, which could materially harm our business.

In June 2018, we completed a Phase 1 clinical trial of ATY1923 in healthy subjects in Australia. This randomized, double-blind, placebo-
controlled study investigated the safety, tolerability, immunogenicity, and pharmacokinetics (PK) of intravenous ATYR1923 in 36 healthy volunteers. In
addition, we may choose to conduct additional clinical trials for ATYR1923 in countries outside the United States, subject to applicable regulatory
approval.

Although the FDA may accept data from clinical trials conducted outside the United States, acceptance of such study data is generally subject to
certain conditions. For example, in cases where data from foreign clinical trials are intended to serve as the basis for marketing approval in the United
States, the FDA will generally not approve the application on the basis of foreign data alone unless (i) the data are applicable in the U.S. population and
U.S. medical practice; and (ii) the trials were performed by clinical investigators of recognized competence and pursuant to GCP regulations.
Additionally, the FDA’s clinical trial requirements, including sufficient size of patient populations and statistical powering, must be met. In addition,
when studies are conducted only at sites outside of the United States, the FDA generally does not provide advance comment on the clinical protocols for
the studies, and therefore there is an additional risk that the FDA could determine that the study design or protocol for a non-U.S. clinical trial was
inadequate, which would likely require us to conduct additional clinical trials, in which case our development plans will be delayed, which could
materially harm our business.

Conducting clinical trials outside the United States also exposes us to additional risks, including risks associated with:

. additional foreign regulatory requirements;

. foreign exchange fluctuations;

. compliance with foreign manufacturing, customs, shipment and storage requirements;
. cultural differences in medical practice and clinical research; and

. diminished protection of intellectual property in some countries.

Our therapeutic product candidates may cause undesirable side effects or have other properties that could delay or prevent their regulatory
approval, limit the commercial profile of an approved label, or result in significant negative consequences following marketing approval, if any.

Undesirable side effects caused by our product candidates, or safety, tolerability or toxicity issues that may occur in our preclinical studies,
clinical trials or in the future, could cause us or regulatory authorities to interrupt, restrict, delay, or halt clinical trials and could result in a more
restrictive label or the delay or denial of regulatory approval by the FDA or other comparable foreign authorities.

In our Phase 1b/2 clinical trials for our first clinical trial candidate, ATYR1940, completed in 2016 and 2017, we observed low levels of
antibodies to ATYR1940 in some subjects in response to the administration of ATYR1940. Although these antibody observations were without
associated clinical symptoms, the development of higher levels of such antibodies over a longer course of treatment may ultimately limit efficacy and
trigger a negative autoimmune response, including the development of anti-synthetase syndrome. Anti-synthetase syndrome can include one or more of
the following clinical features: ILD, inflammatory myopathy and inflammatory polyarthritis. Some patients in our Phase 1b/2 clinical trials of
ATYR1940 experienced generalized infusion related reactions (IRRs) and discontinued dosing. We established procedural measures, including a
decreased concentration and intravenous delivery rate of ATYR1940, in an effort to minimize the occurrence of generalized IRRs and the formation of
anti-drug antibodies. After implementation of these procedures, we did observe a decreased rate of IRRs in our clinical trials, but we cannot assure that
these measures will be effective in minimizing the occurrence of generalized IRRs or the formation of anti-drug antibodies in our ongoing Phase 1b/2a
clinical trial of ATYR1923 or any future clinical trials, or result in the retention of patients in future clinical trials. Generalized IRRs and other
complications or side effects could harm further development and/or commercialization of our product candidates, including ATYR1923. Additionally,
our product candidates are designed to be administered by intravenous injection, which
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may cause side effects, including acute immune responses and injection site reactions. The risk of adverse immune responses remains a significant
concern for protein therapeutics, and we cannot assure that these or other risks will not occur in any of our clinical trials our product candidates. There is
also a risk of delayed adverse events as a result of long-term exposure to protein therapeutics that must be administered repeatedly for the management
of chronic conditions, such as the development of antibodies, which may occur over time. If any such adverse events occur, which may include the
development of anti-synthetase syndrome from antibodies or the occurrence of IRRs associated with antibodies, further advancement of our clinical
trials could be halted or delayed, which would have a material adverse effect on our business, prospects, financial condition and results of operations.

If one or more of our product candidates receives marketing approval, and we or others later identify undesirable side effects or other safety
concerns caused by such products, a number of potentially significant negative consequences could result.

Any of these events could prevent us from achieving or maintaining market acceptance of the particular product candidate, if approved, and
could significantly harm our business, prospects, financial condition and results of operations.

We may not be successful in our efforts to identify or discover additional product candidates.

A key element of our strategy is to expand applications of ATYR1923 to additional immune-mediated diseases and leverage our discovery
engine to identify the therapeutic potential of NRP2 biology and extracellular proteins derived from tRNA synthetases to help identify or discover
additional product candidates. A significant portion of the research that we are conducting involves new compounds and drug discovery methods,
including our proprietary technology. Our drug discovery activities using our proprietary technology may not be successful in identifying product
candidates that are useful in treating diseases. Our research programs may initially show promise in identifying potential product candidates, yet fail to
yield product candidates for clinical development for a number of reasons, including:

. the research methodology used may not be successful in identifying appropriate potential product candidates; or

. potential product candidates may, on further study, be shown to have harmful side effects or other characteristics that indicate that they are
unlikely to be product candidates that will receive marketing approval and achieve market acceptance.

Research programs to identify new product candidates require substantial technical, financial and human resources. We may choose to focus our
efforts and resources on a potential product candidate that ultimately proves to be unsuccessful. If we are unable to identify suitable product candidates
for preclinical and clinical development and regulatory approval, we will not be able to generate product revenues, which would have an adverse impact
on our business, prospects, financial condition and results of operations.

We may face manufacturing stoppages and other challenges associated with the clinical or commercial manufacture of our tRNA synthetase-based
therapeutics.

All entities involved in the preparation of therapeutics for clinical trials or commercial sale, including our existing contract development and
manufacturing organizations (CDMOs) for our product candidates, are subject to extensive regulation. Components of a finished therapeutic product
approved for commercial sale or use in late-stage clinical trials must be manufactured in accordance with cGMP. These regulations govern
manufacturing processes and procedures (including record keeping) and the implementation and operation of quality systems to control and assure the
quality of investigational products and products approved for sale. Poor control of production processes can lead to the introduction of contaminants or
to inadvertent changes in the properties or stability of our product candidates that may not be detectable in final product testing. We or our CDMOs must
supply all necessary documentation in support of a biological license application (BLA) on a timely basis and must adhere to the FDA’s Good
Laboratory Practices (GLP) and cGMP regulations enforced by the FDA through its facilities inspection program. The facilities and quality systems of
our CDMOs and other CROs must pass a pre-approval inspection for compliance with applicable regulations as a condition of regulatory approval of
our product candidates. If these facilities do not pass a pre-approval plant inspection, FDA approval of the products will not be granted.

The regulatory authorities also may, at any time following approval of a product for sale, audit the facilities in which the product is
manufactured. If any such inspection or audit of our facilities or those of our CDMOs and CROs identifies a failure to comply with applicable
regulations or if a violation of our product specifications or applicable regulations occurs independently of such an inspection or audit, we or the
relevant regulatory authority may require remedial measures that may be costly or time-consuming for us or a third party to implement and that may
include the temporary or permanent suspension of a clinical trial or commercial sales or the temporary or permanent closure of a facility. Any such
remedial measures imposed upon us or third parties with whom we contract could materially harm our business.
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If we or any of our CDMOs and CROs fail to maintain regulatory compliance, the FDA can impose regulatory sanctions including, among other
things, refusal to approve a pending application for a new biologic product, or revocation of a pre-existing approval. Additionally, if supply from one
approved manufacturer is interrupted, there could be a significant disruption in clinical or commercial supply. An alternative manufacturer would need
to be qualified through a BLA supplement which could result in further delay. The regulatory agencies may also require additional studies if a new
manufacturer is relied upon for commercial production. Switching manufacturers may involve substantial costs and is likely to result in a delay in our
desired clinical and commercial timelines.

In addition, the manufacture of our tRNA synthetase-based therapeutic candidates presents challenges associated with biologics production,
including the inherent instability of larger, more complex molecules and the need to ensure uniformity of the drug substance produced in different
facilities or across different batches. The process of manufacturing biologics is extremely susceptible to product loss due to contamination, equipment
failure or improper installation or operation of equipment, or vendor or operator error. Even minor deviations from normal manufacturing and
distribution processes for any of our product candidates could result in reduced production yields, product defects, and other supply disruptions.
Furthermore, although tRNA synthetases represent a class of proteins that may share immuno-modulatory properties in various physiological pathways,
each tRNA synthetase has a different structure and may have unique manufacturing requirements that are not applicable across the entire class. For
example, fusion proteins, such as ATYR1923, include an additional antibody domain to improve PK characteristics, and may therefore require a more
complex and time-consuming manufacturing process than other tRNA synthetase-based therapeutic candidates. Currently, we are producing our
ATYR1923 molecule in E.coli by expression in inclusion bodies and refolding to recreate the native structure. The manufacturing processes for one of
our product candidates may not be readily adaptable to other product candidates that we develop, and we may need to engage multiple third-party
manufacturers to produce our product candidates. Any adverse developments affecting manufacturing operations for our product candidates may result
in shipment delays, inventory shortages, lot failures, withdrawals or recalls or other interruptions in the supply of our drug substance and drug product
which could delay the development of our product candidates. We may also have to write off inventory, incur other charges and expenses for supply of
drug product that fails to meet specifications or expires, undertake costly remediation efforts, or seek more costly manufacturing alternatives. Any
manufacturing stoppage or delay, or any inability to consistently manufacture adequate supplies of our product candidates for our clinical trials or on a
commercial scale will harm our business, prospects, financial condition and results of operations.

Even if we complete the necessary preclinical studies and clinical trials, we cannot predict when or if we will obtain regulatory approval to
commercialize a product candidate, and the scope of any approval may be narrower than we expect.

We cannot commercialize a product until the appropriate regulatory authorities have reviewed and approved the product candidate. Even if our
product candidates demonstrate safety and efficacy in clinical trials, the regulatory agencies may not complete their review processes in a timely manner,
or we may not be able to obtain regulatory approval. Additional delays may result if an FDA advisory committee or regulatory authority recommends
non-approval or restrictions on approval. In addition, we may experience delays or rejections based upon additional government regulation from future
legislation or administrative action, or changes in regulatory agency policy during the period of product development, clinical trials and the review
process. Regulatory agencies also may approve a product candidate for fewer or more limited indications than requested, may impose restrictions on
dosing or may grant approval subject to the performance of post-marketing studies. In addition, regulatory agencies may not approve the labeling claims
that are necessary or desirable for the successful commercialization of our product candidates.

We may not receive orphan drug designation for our product candidates under any applications for orphan drug designation that we may submit,
and any orphan drug designations that we have received or may receive may not confer marketing exclusivity or other expected commercial benefits.

We may apply for orphan drug designation for our product candidates. Orphan drug status confers up to ten years of marketing exclusivity in
Europe, and up to seven years of marketing exclusivity in the United States, for a particular product that is the first to obtain approval in a specified
indication. We cannot assure you that we will be able to obtain orphan drug designation, or rely on orphan drug or similar designations to exclude other
companies from manufacturing or selling products using the same principal mechanisms of action for the same indications that we pursue beyond these
timeframes. Furthermore, marketing exclusivity in Europe can be reduced from ten years to six years if the initial designation criteria have significantly
changed since the market authorization of the orphan product. Even if we are the first to obtain marketing authorization for an orphan drug indication,
there are circumstances under which a competing product may be approved for the same indication during the period of marketing exclusivity, such as if
the later product is shown to be clinically superior to the orphan product, or if the later product is deemed a different product than ours. Further, the
marketing exclusivity would not prevent competitors from obtaining approval of the same product candidate as ours for indications other than those in
which we have been granted orphan drug designation, or for the use of other types of products in the same indications as our orphan product.

17



Table of Contents

A breakthrough therapy or fast track designation by the FDA may not lead to expedited development or regulatory review or approval.

We may seek, from time to time, breakthrough therapy or fast track designation for our product candidates, although we may elect not to do so.
A breakthrough therapy designation is for a product candidate intended to treat a serious or life-threatening condition, and preliminary clinical evidence
indicates that the product candidate may demonstrate substantial improvement on a clinically significant endpoint(s) over available therapies. A fast
track designation is for a product candidate that treats a serious or life-threatening condition, and preclinical or clinical data demonstrate the potential to
address an unmet medical need. The FDA has broad discretion whether or not to grant these designations. Accordingly, even if we believe a particular
product candidate is eligible for breakthrough therapy or fast track designation, we cannot assure you that the FDA would decide to grant it. Even if we
receive breakthrough therapy or fast track designation, we may not experience a faster development process, review or approval compared to
conventional FDA procedures. The FDA may withdraw breakthrough therapy or fast track designation if it believes that the product no longer meets the
qualifying criteria. In addition, the breakthrough therapy program is a relatively new program. As a result, we cannot be certain whether any of our
product candidates can or will qualify for breakthrough therapy designation. Our business may be harmed if we are unable to avail ourselves of these or
any other expedited development and regulatory pathways.

Even if we obtain regulatory approval for a product candidate, our products will remain subject to regulatory scrutiny.

Even if we obtain regulatory approval for a product candidate, such product will be subject to ongoing regulatory requirements for
manufacturing, labeling, packaging, storage, advertising, promotion, sampling, record-keeping, conduct of post-marketing studies, adverse event
reporting and submission of safety, efficacy, and other post-market information, including both federal and state requirements in the United States and
requirements of comparable foreign regulatory authorities.

We and our CDMOs will be subject to continual review and inspections to assess compliance with cGMP and adherence to commitments made
in any BLA or marketing authorization application (MAA). Accordingly, we and others with whom we work will need to continue to expend time,
money, and effort in all areas of regulatory compliance, including manufacturing, production, and quality control.

Any regulatory approvals that we receive for our product candidates may be subject to limitations on the approved indicated uses for which the
product may be marketed or to the conditions of approval, or contain requirements for potentially costly post-marketing testing, including Phase 4
clinical trials, and surveillance to monitor the safety and efficacy of the product candidate. If new safety issues emerge, we may be required to change
our labeling. Any new legislation addressing drug safety or efficacy issues could result in delays in product development or commercialization, or
increased costs to assure compliance.

We will have to comply with requirements concerning advertising and promotion for our products. Violations, including actual or alleged
promotion of our products for unapproved, or off-label, uses are subject to enforcement letters, inquiries and investigations, and civil and criminal
sanctions. Any actual or alleged failure to comply with labeling and promotion requirements may have a negative impact on our business. In the United
States, engaging in impermissible promotion of our products for off-label uses can also subject us to false claims litigation under federal and state
statutes, which can lead to civil and criminal penalties and fines, agreements that would materially restrict the manner in which we promote or distribute
our drug products and exclusion from Medicare, Medicaid and other federal and state healthcare programs. These false claims statutes include the
federal False Claims Act, which allows any individual to bring a lawsuit against a pharmaceutical company on behalf of the federal government alleging
submission of false or fraudulent claims, or causing to present such false or fraudulent claims, for payment by a federal program such as Medicare or
Medicaid. If the government prevails in the lawsuit, the individual will share in any fines or settlement funds. If we do not lawfully promote our
approved products, we may become subject to such litigation and, if we are not successful in defending against such actions, those actions could
compromise our ability to become profitable.

The holder of an approved BLA or MAA must submit new or supplemental applications and obtain approval for certain changes to the approved
product, product labeling, or manufacturing process. We could also be asked to conduct post-marketing clinical trials to verify the safety and efficacy of
our products in general or in specific patient subsets. If original marketing approval were obtained through an accelerated approval pathway, we could
be required to conduct a successful post-marketing clinical trial to confirm clinical benefit for our products. An unsuccessful post-marketing study or
failure to complete such a trial could result in the withdrawal of marketing approval.

If a regulatory agency discovers previously unknown problems with a product, such as adverse events of unanticipated severity or frequency, or
problems with the facility where the product is manufactured, or disagrees with the promotion, marketing or labeling of a product, such regulatory
agency may impose restrictions on that product or us, including requiring withdrawal of the product from the market. If we fail to comply with
applicable regulatory requirements, a regulatory agency or enforcement authority may, among other things:

. issue untitled or warning letters;
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. impose civil or criminal penalties;

. suspend or withdraw regulatory approval;

. suspend any of our ongoing clinical trials;

. refuse to approve pending applications or supplements to approved applications submitted by us;
. impose restrictions on our operations, including closing our CDMOs’ facilities; or

. seize or detain products, or require or request a product recall.

Any government investigation of alleged violations of law could require us to expend significant time and resources in response, and could
generate negative publicity. Any failure to comply with ongoing regulatory requirements may significantly and adversely affect our ability to
commercialize and generate revenue from our products. If regulatory sanctions are applied or if regulatory approval is withdrawn, the value of our
company and our operating results will be adversely affected.

Risks related to our reliance on third parties

We depend on our collaborations with Kyorin and CSL and may depend on collaborations with additional third parties for the development and
commercialization of certain of our product candidates. If our collaborations are not successful, we may not be able to capitalize on the market
potential of these product candidates.

We have entered into, and may continue to enter into, research collaborations for the research and development of specified product candidates.
Our sole source of revenue depends upon the performance by these collaborators of their responsibilities under these arrangements. For example, we
recently entered into a license with Kyorin for the development and commercialization of ATYR1923 for ILDs in Japan pursuant to which we are
entitled to receive an $8.0 million upfront payment. We are also eligible to receive up to an additional $167.0 million in the aggregate upon achievement
of certain development, regulatory and sales milestones, as well as tiered royalties ranging from the mid-single digits to mid-teens on net sales in Japan.
We previously entered into a research collaboration agreement with CSL related to the development of product candidates derived from up to four tRNA
synthetases where CSL funds research and development activities and may be obligated to pay a total of $4.25 million per synthetase program in option
fees based on achievement of research milestones and CSL’s determination to continue development. The development efforts of our collaborators are
subject to the same risks and uncertainties described above with respect to our independently developed product candidates.

Some collaborators may not succeed in their product development efforts. It is possible that our collaborators may be unable to obtain regulatory
approval of our product candidates or successfully market and commercialize any such products for which regulatory approval is obtained. Other
collaborators may not devote sufficient time or resources to the programs covered by these arrangements, and we may have limited or no control over
the time or resources allocated by these collaborators to these programs. The occurrence of any of these events may cause us to derive little or no
revenue from these arrangements, lose opportunities to validate our product candidates, or force us to curtail or cease our development efforts in these
areas.

Our collaborators may breach or terminate their agreements with us, including termination without cause at subject to certain prior written notice
requirements, and we may be unsuccessful in entering into and maintaining other collaborative arrangements for the development of product candidates.
For example, following the first anniversary of the effective date of the Collaboration Agreement, Kyorin has the right to terminate the agreement for
any reason upon 90 days advance written notice to us. Under the CSL Agreement, CSL has sole discretion to proceed to the next research phase for any
synthetase program and there can be no assurance that CSL will elect to negotiate a license agreement with us for any investigational new drug
application (IND) candidates that result from the research collaboration. In addition, if we are unable to maintain existing collaboration arrangements or
enter into new ones, our ability to generate licensing, milestone or royalty revenues would be materially impaired.

We rely, and expect to continue to rely, on third parties to conduct some or all aspects of our product manufacturing, protocol development, research
and preclinical and clinical testing, and these third parties may not perform satisfactorily.

We currently rely, and expect to continue to rely, on third parties to conduct some or all aspects of product manufacturing, protocol development,
research and preclinical and clinical testing with respect to our product candidates. Any of these third parties may terminate their engagements with us at
any time. If we need to enter into alternative arrangements, it could delay our product development activities. Our reliance on these third parties for
research and development activitie