Structure Based Discovery and Anti-fibrotic Activity of
Novel Antagonists of Lysophosphatidic Acid Receptor 1

(LPAR1)

BACKGROUND

Lysophosphatidic acid (LPA) has been identified as an important mediator of fibrosis by stimulating its G-protein
coupled receptor, lysophosphatidic acid receptor 1 (LPAR1)."3 The 1st generation LPAR1 antagonist, BMS-986020,
demonstrated a significant reduction in forced vital capacity (FVC) decline in a 6-month phase Il trial in IPF
patients but was terminated due to compound-specific hepatobiliary toxicity.* Therefore, next generation LPAR1
antagonists with improved properties and an improved safety profile may represent important new anti-fibrotic
agents. Here, we describe the discovery and characteristics of our lead compounds, potential best-in-class oral
small molecule LPART antagonists.

METHOD

Novel LPAR1 antagonists were designed through structure-based drug design leveraging LPAR1 receptor
structures in complex with antagonist lead molecules integrated with cutting-edge free energy perturbation
(FEP) technology. The compounds were initially screened in the Ca?* flux assay using LPAR1 overexpression cells,
followed by testing in a human lung fibroblast migration inhibition assay. Selected series were optimized for in
vitro and in vivo ADME, and safety properties paying close attention to hepatic bile acid transporter inhibition.
Lead compounds were evaluated for LPAR1 antagonist activity in a mouse model of LPA-mediated histamine
release, anti-fibrotic efficacy in a mouse model of bleomycin induced lung fibrosis, and toxicity in preclinical
species.

RESULTS

Structure-based drug design and Schrodinger FEP modeling dramatically shortened compound synthesis and
testing cycles resulting in the identification of multiple novel LPAR1 antagonist chemical series with nanomolar
potency in LPART Ca? flux assay. During lead optimization, multiple lead compounds from different series
displayed balanced profiles. Two lead compounds LTSE A and B showed potent in vitro activity with nanomolar
IC,, in Ca* flux assay and fibroblast migration inhibition. In vivo, LTSE A and B inhibited LPA-mediated histamine
release in mice with IC,, of 1.1 and 2.1 nM, respectively. Both compounds showed strong anti-fibrotic activities in
therapeutic treatment of bleomycin-induced lung fibrosis mice by decreasing Ashcroft scores. In addition, both
LTSE A and B demonstrated excellent ADME properties in multiple preclinical species, and minimal inhibition for
multiple hepatic bile acid transporters (BSEP IC,, = 51 and 40 uM, respectively; MRP3 and MRP4 IC,; > 50 pM).
Both compounds demonstrated large safety margins in preclinical toxicity evaluation and were free of
hepatobiliary toxicity.

CONCLUSION

Novel oral LPART antagonists were discovered through structure-based drug design. The advanced leads with
superior potency and balanced ADME and safety properties exhibited potential best-in-class profiles.
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*+ LTSE A and LTSE B showed potent in vitro activity with nanomolar IC_, in
Ca? flux assay and LPA induced fibroblast migration assay
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+ Low to moderate clearance, moderate volume of distribution and good
oral bioavailability

Chengfang Tan," Jingiang Zhang," Zhewen Hu," Libo Chen," Zhibo Guan,' Zhongmiao Xu,' Ting Mao,' Haizhen Zhang," Fang Zhang,’
Xinglong Jiang," Hui Lei,' Xichen Lin," Anatoly Ruvinsky,® Sarah Boyce,® James Liu,> Michael Hanson,? Qiong Zhang'

Structure Therapeutics Inc.; 2 Phillip and Patricia Frost Institute for Chemistry and Molecular Science, University of Miami;
3Schrddinger, Inc.

LPA INDUCED HISTAMINE RELEASE PD MODEL

LPA Induced Histamine Release in Mice

® PK
PD

120 . — 1000
[
100 | °le -'F-
o
L]
80 — . . %‘ % ~ 100
o
5 . SE
= 60 | ele . "%5
c O O
: ! & 2
° (] d
40 "% - 10
T =& :
20
0 1

| 1 1 1 1 | | | | | |
0.2 0.6 2 6 0.02 0.06 0.2 0.6 mg/kg

BMS-986020 LTSE A LTSEB

+ Oral treatment of LTSE A and LTSE B demonstrated dose dependent
inhibition in LPA mediated histamine release and achieved activity at
low dose
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+ Therapeutic treatment of LTSE A and LTSE B demonstrated significant
reductions in Ashcroft score

n =6 for Sham and n =11 for other groups; Data represent mean + SEM
**% p<0.001, **** P <0.0001 verse Sham, Mann-Whitney U test
# P <0.05, ## P < 0.01, verse Bleo group, Kruskal-Wallis test with a Dunn'’s analysis
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+ The inhibition of BSEP and other transporters by LTSE A and LTSE B are markedly
improved compared to BMS-986020

PRECLINICAL TOXICOLOGY

In preclinical dose range finding studies, there was no toxicity signal in rats treated with LTSE A and B up to 1000
mg/kg/day for 7 days and cynomolgus monkeys treated with LTSE A up to 1000 mg/kg/day for 7 days.

* Novel LPAR1 antagonists, LTSE A and LTSE B, were designed through structure-based drug design
leveraging LPAR1 receptor structures integrated with FEP technology

« LTSE A and LTSE B demonstrated excellent potency in Ca? flux assay, LPA induced fibroblast
migration assay and histamine release PD model

+ LTSE A and LTSE B showed excellent PK properties in preclinical species

« LTSE A and LTSE B demonstrated significant improvement in lung fibrosis in a therapeutic
bleomycin induced lung fibrosis model

« LTSE A and LTSE B showed minimal inhibition of liver transporters and large safety margins in
preclinical toxicity evaluation

+ LTSE development candidate is currently in IND enabling studies
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