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Item 7.01 Regulation FD Disclosure.

aTyr Pharma, Inc. (the “Company”) is participating at the 2018 American Association for Cancer Research (AACR) Annual Meeting held April 14-18, 2018 in Chicago, Illinois. During the AACR Annual Meeting, the
Company is presenting two preclinical poster presentations for its immuno-oncology program based on the Resokine pathway. The poster presentations are entitled, “Circulating levels of Resokine, a soluble modulator of the immune
system, are upregulated in both experimental cancer models and in patients across multiple tumor types,” and “Antibodies targeting Resokine, a soluble immune modulator, inhibit tumor growth in syngeneic mouse models.” The poster
presentations have been posted on the Company’s website and are attached hereto as Exhibits 99.1 and 99.2.

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




Item 9.01 Exhibits.
(d) Exhibits.

99.1 Poster presentation titled “Circulating levels of Resokine, a soluble modulator of the immune system,

are upregulated in both experimental cancer models and in patients across multiple tumor types.”

99.2 Poster presentation titled “Antibodies targeting Resokine, a soluble immune modulator,_inhibit tumor
growth in syngeneic mouse models.”
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Abstract

The Resokine family of proteins are derived from the histidyl tRNA synthetase
gene (HARS) via proteolysis or alternative splicing and appear to be important
as extracellular modulators of cellular activity. Resokine is a newly identified
regulator of immune cell activity, and circulating levels of Resokine in normal
individuals may represent a soluble set-point control to modulate T cell activity.
Resokine activity is a non-canonical function arising from the tRNA synthetase
gene family, and the activity is effected by a 60 amino acid N-terminal domain
arising from the gene for histidyl-tRNA synthetase. This domain is present in the
full-length protein as well as multiple splice variants that have lost their original
tRNA synthetase functionality. Resokine is secreted from cells, including tumor
cell lines, and in vitro studies have demonstrated that Resokine can inhibit the
activation of immune cells. In vitro, for example, Resokine addition during T cell
activation induced by antibodies to CD3 and CD28, can result in reduced levels
of inflammatory cytokines, such as IL-2, interferon gamma, and TNF alpha;
inhibition of the up-regulation of cell-surface activation markers, such as CD69,
CD40L, and 4-1BB; and inhibition of release of the cytotoxic mediator granzyme
B. We have tested levels of circulating Resokine in both mice with syngeneic
tumors as well as >300 cancer patients across multiple tumor types. In normal
C57BL/6 mice serum levels of Resokine ranged from 70-250pM (n=10) whereas
in mice bearing B16F10 tumors, levels were significantly higher (450-3000pM,
p<0.001) and correlated with tumor size. Resokine levels in normal human
volunteers exhibit a more variable range, from 8pM to >2333pM (n=148), with
18% of individuals having levels <30pM, which was set as the active threshold
level based on the concentration required to inhibit T cell activation in vitro.

In contrast, samples across >300 cancer patients with different tumor types
exhibited higher circulating levels with only 4% of individuals having levels below
the activity threshold of 30pM. This data is consistent with the hypothesis that
tumors secrete Resokine as an additional mechanism to down-regulate immune
activity, and suggests further investigation of the utility of Resokine levels as a
new biomarker of immune activity in patients.
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Abstract

Anumber of non-canonical functions have been established for proteins generated from the tRNA
synthetase gene family. One of these, termed Resokine, is derived from histidylHRNA synthetase
and plays an important role in controling immune cell activation. Circulating levels are sufficient to
down-regulate the extent of T cell activation that can be achieved in vitro. A panel of specific
monoclonal antibodies has been generated and tested for their anti-tumor activity in mouse
syngeneic tumor models. Antibodies to Resokine demonstrated anti-tumor activity across three
different tumor models. Treatment of subcutaneous CT26 tumors resulted in improved efficacy
compared to freatment with antibodies that block the PD-1/PD-L1 interaction. Significant efficacy
was also observed in the difficult fo treat subcutaneous B16F10 melanoma and 4T1 breast tumor
models. In addition, anti-Resokine demonstrated significant activity in a tumor seeding model
using B16F10 melanoma, which resulted in inhibition of tumor nodules in the lung, and was more
efficacious than a combination of antibodies to PD-L1 and CTLA-4. Combinations of anti-Resokine
antibody with either anti—-PD-1 or ant—PD-L1 demonstrated at least additive, and potentially
synergistic activity in these models. Animals with long-term tumor regressions were reimplanted
with viable tumor cells, and demonstrated long-term immune memory with rejection of the newly
implanted tumors. To understand the mechanism of anti-Resokine antibody therapy, cell depletion
studies were carried out in the B16F10 tumor model. In these experiments, the activity of
anti-Resokine antibodies was demonstrated to be dependent upon the presence of CD8 T cells
and also NK cells, but independent of CD4 T cells. The immune-based mechanism of antibodies
to Resokine was further demonstrated by rechallenge of mice that had regressed tumors upon
treatment. Tumor regrowth was not observed even in the absence of further treatment whereas
control mice grew tumors at the normal rate, suggesting that immune memory had been induced.
Antibodies to Resokine offer an exciting new potential option for immunotherapy of cancer, which
has significant activity as monotherapy and is compatible with more established modalities.
Anfi-Resokine antibodies are currently being developed fo initiate clinical evaluation
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« Histidyl-tRNA synthetase is released from cells and is presentin systemic circulation
(Adams et al., AACR 2018).

= Cancer patients have higher serum levels of Resokine compared to healthy subjects.
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* Resokine functions to inhibit T cell activation.

Hypothesis: Resokine restrains immune cell function in cancer and antibodies binding to Red arrows indicate tumor cell implantation
Resokine will release the inhibition of the immune system leading to therapeutic benefit. Black arrows indicate antibody administration

Presented at the AACR Annual Meeting 2018; April 14-18, 2018; Chicago, IL







