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activity in models of osimertinib-resistant
non-small-cell lung cancer

Sun Min Lim", Stefanie S. Schalm, Eun Ji Lee"*’, Sewon Park, Chiara Conti, Yves A. Millet,
Rich Woessner, Zhuo Zhang, Luz E. Tavera-Mendoza, Faith Stevison, Faris Albayya,
Thomas A. Dineen, John Hsieh, Seung Yeon Oh, Alena Zalutskaya, Julia Rotow, Koichi Goto,
Dae-Ho Lee, Mi Ran Yun and Byoung Chul Cho

Abstract

Introduction: Despite the availability of several epidermal growth factor receptor (EGFR)
tyrosine kinase inhibitors (TKIs), most patients with non-small-cell lung cancer (NSCLC])
eventually develop resistance to these agents. Notably, EGFR_C797S mutations confer
resistance to the third-generation EGFR-TKI osimertinib and no approved post-osimertinib
targeted pharmacology options are currently available. BLU-945 is a novel, reversible, and
orally available next-generation EGFR-TKI that selectively targets EGFR-activating (EGFRm)
and resistance mutations (including EGFR_C797S) with nanomolar potency while sparing
wild-type EGFR in vitro.

Methods: In vitro activity of BLU-945 as a single agent and in combination with osimertinib
was tested in engineered EGFR-mutant cell lines as well as patient-derived cells and patient-
derived organoids. In vivo activity was evaluated in osimertinib-resistant patient-derived
xenograft mouse models. Three patient cases from the global, first-in-human, phase I/II
SYMPHONY trial (NCT04862780) demonstrating the clinical efficacy of BLU-945 were reported.
Results: In vitro BLU-945 demonstrated inhibited cell viability and growth of EGFR-
mutant/osimertinib-resistant cell lines. BLU-945 demonstrated in vivo tumor shrinkage in
osimertinib-resistant models of NSCLC (osimertinib second line: EGFR_L858R/C797S and
third line: EGFR_ex19del/T790M/C797S and L858R/T790M/C797S) both as monotherapy and in
combination with osimertinib. BLU-945 also demonstrated tumor shrinkage in patients from
the SYMPHONY trial.

Conclusion: Our findings demonstrate the preclinical and early clinical activity of BLU-945 in
EGFRm NSCLC progressing on previous EGFR-TKIs.

Keywords: BLU-945, clinical trial design, drug resistance, EGFR, EGFR inhibitors, NSCLC,
osimertinib, patient-derived xenograft, TKI
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Introduction

Lung cancer is the second-most common cancer,
accounting for over 2.2 million new global cancer
diagnoses and approximately 1.8 million deaths
worldwide in 2020.1:2 Non-small-cell lung cancer

(NSCLC) accounts for 84% of lung cancers in
the United States (USA).3 In a subset of NSCLC,
specific mutations in the epidermal growth factor
receptor (EGFR) gene result in ligand-independ-
ent receptor activation leading to uncontrolled
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tumor cell survival and proliferation.# The inci-
dence of EGFR activating mutations (EGFRm) in
NSCLC is 10%-40%, and the most common
mutations are deletions identified in exon 19
(ex19del) and L858R point mutations in exon
21.5 Although patients with NSCLC harboring
EGFRm benefit from targeted treatment with USA
Food and Drug Administration (FDA)-approved
EGFR-tyrosine kinase inhibitors (TKIs), such as
first-generation (1G) gefitinib and erlotinib, sec-
ond-generation (2G) afatinib and dacomitinib,
and third-generation (3G) osimertinib,%10 resist-
ance eventually occurs.!:'2 The majority of
patients on 1G and 2G TKIs develop an EGFR_
T790M mutation and data suggest EGFR_C797S
is a common resistance mechanism to the 3G
irreversible TKI osimertinib, although resistance
often develops due to multiple mechanisms
including KRAS mutation, MET amplification,
and loss of EGFR_T790M mutation.11:13:14

Osimertinib is an irreversible mutant-selective
EGFR-TKI, effective in both EGFRm TKI-naive
and EGFRm patients with NSCLC who developed
EGFR_T790M-mediated resistance to prior EGFR
inhibitors.® Unfortunately, despite a higher overall
survival with osimertinib treatment (54%; 95% CI,
48-60), compared to gefitinib or erlotinib treat-
ment (44%; 38-50) at 36 months in the first-line
setting in patients with locally advanced or meta-
static EGFRm NSCLC, osimertinib’s efficacy is
limited by acquired resistance, with progression-
free survival (PFS) of 18.9months.!> Specifically,
in the first-line setting, the median PFS of osimer-
tinib in the EGFR_1.858R mutant subset was
14.4 months versus 21.4 months in the EGFR_
ex19del subset.1® Therefore, EGFR _1.858R muta-
tions, which represent up to 32% of newly
diagnosed EGFRm NSCLC,!7 remain an unmet
need that osimertinib does not fully address.
Furthermore, when patients progress, resistance
mechanisms to osimertinib in the first- and second-
line settings are comparable.!! Currently, there are
no approved targeted pharmacology options post-
3G TKI failure.!1:18 Several preclinical studies indi-
cate that cells harboring EGFR_T790M-cis/C797S
are resistant to reversible (gefitinib, erlotinib) and
covalent (afatinib, dacomitinib, osimertinib)
EGFR-TKIs, whether used alone or in combina-
tion.!19-2! Therefore, there is an unmet need for
TKIs that can effectively target EGFR_T790M-cis/
C797S and EGFR_C797S tumors.

BLU-945 is a next-generation, investigational
EGFR-TKI developed to inhibit activating and

on-target-resistant EGFR mutations, with
the potential to prevent disease progression.
BLU-945 has on average >450-fold biochemical
mutant selectivity over EGFR wild type (WT)32%2
and has shown antitumor activity in nonobese
diabetic/severe combined immunodeficiency
(NOD/SCID) mice bearing engineered Ba/F3
(EGFR_ex19del/T790M/C797S and EGFR_
L858R/T790M/C797S) tumors.?3

In this study, we evaluated the inhibitory activity of
BLU-945 and its effect on EGFR phosphorylation
as a second-line or third-line treatment option in
osimertinib-resistant Ba/F3 cell lines (EGFR_
L858R/C797S, EGFR ex19del/C797S, EGFR_
ex19del/T790M/C797S, and EGFR _1.858R/
T790M/C7978S) and its antitumor activity in patient-
derived models (EGFR_ex19del/C797S, EGFR_
L.858R/C797S, and EGFR_ex19del/T790M/
C797S). In addition, we present initial clinical
case reports from the SYMPHONY trial
(NCT04862780), an open-label, first-in-human,
phase I/IT study designed to evaluate the safety, tol-
erability, and antitumor efficacy of BLU-945 as
monotherapy and in combination with osimertinib
in patients with EGFRm NSCLC.

Materials and methods

Generation of EGFR-mutant Ba/F3 cell lines
Cloning of human EGFR-mutant coding
sequence into p.LVX.IRES.Puro lentiviral vector
was performed by Crown Bioscience (San Diego,
CA, USA). All cloned colonies were positively
confirmed by sequencing. Viral particles were
produced by transfecting p.LVX.IRES.Puro vec-
tors into HEK293 cells using Trans-Lentiviral
ORF Packaging Kit (GE Healthcare, Chicago,
IL, USA). 48h post-transfection, virus-contain-
ing supernatants were harvested and incubated
for 48-72h with parental Ba/F3 cells in the pres-
ence of ILL-3. Stably transduced Ba/F3 cells were
then selected with puromycin (0.5 pug/mL). When
confluence was seen, cells were grown in an IL.-3-
deprived medium to render them solely depend-
ent on transduced EGFR-mutant gene activity for
survival.

Alphal ISA assay

Mutant EGFR-expressing Ba/F3 cells were
treated with BLLU-945, osimertinib, or gefitinib at
10 different concentrations ranging from 0.095 to
25,000nM. 0.1% dimethyl sulfoxide (DMSO)
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and 25,000nM staurosporine were used as nega-
tive and positive controls, respectively. After 4h of
treatment, cells were processed using the Phospho-
EGFR (Tyr1068) AlphalLISA SureFire Ultra
Detection Kit (PerkinElmer) according to the
manufacturer’s instructions. The plate was read
on an EnVision multilabel plate reader
(PerkinElmer) and the percentage of EGFR phos-
phorylation inhibition was calculated. Half-
maximal inhibitory concentration (IC,,) values
were calculated using a four-parameter logistic
curve.

Generation of PC9_DC cell lines

A PC9_DC cell line containing EGFR_ex19del/
C797S mutations was constructed using CRISPR
technology to introduce C797S mutation into
PC9 (EGFR _ex19del) cells. CRISPR Cas9 plas-
mid (Cat No. 632601) was purchased from
Clontech Laboratories, Inc. (San Jose, CA,
USA), and the single-guide RNA and single-
strand oligonucleotide template were synthesized
from Macrogen (Seoul, Korea).

Establishment of patient-derived preclinical
models

Patient-derived cell lines (PDCs; YU-1097 and
YU-1182) and patient-derived organoids (PDOs;
YUO-143) were established from malignant effu-
sions of patients as previously described.?425> The
established PDCs were maintained and passed by
general cell culture methods. For PDOs, cells were
suspended in cold Matrigel (Corning #256231)
and then seeded in 24-well culture plates (Corning,
NY, USA). After a 15-min incubation at 37°C, the
complete organoid medium (DMEM/F12 medium
(Invitrogen, Waltham, MA, USA) supplemented
with 20% conditioned R-spondinl medium,
10mmol/L. HEPES (Invitrogen), 1X GlutaMax
(Invitrogen), and 1X antibiotic-antimycotic
(Invitrogen)) was added to the solidified Matrigel
cells. To determine whether patient-derived pre-
clinical models maintained patient characteristics,
Sanger sequencing and whole-exome sequencing
were further performed.

Cell viability assay

Cells were seeded and incubated for 3 days for Ba/
F3 cells, PC9, PC9_DC, YU-1182, and YU-1097.
Viability was measured using CellTiter-Glo® assay
(Promega, Madison, WI, USA). Organoids were
treated with Dispase for 30min and then pellets

were collected, washed with organoid medium
without 20% conditioned R-spondinl medium,
and filtered using a strainer (pluriSelect). Twenty
thousand to 70,000 nm organoids were seeded
with 5% Matrigel onto 96-well ULA (Ultra-Low
Attachment) plates (2 X 103/well). Cells were incu-
bated with various concentrations of drugs for
5 days. Cell viability was analyzed using Cell Titer
Glo-3D (Promega) according to the manufactur-
er’s protocol. Dose-response curves were gener-
ated and used to calculate ICs, values using the
GraphPad Prism (Ver. 5, GraphPad Software Inc,
Boston, MA, USA). All experiments were per-
formed in triplicate and results of biological repli-
cates are presented.

Colony-forming assays

Colony-forming assays were performed by seed-
ing the cells in six-well plates in growth media
with appropriate drug-containing media replaced
every 3days. Plates were fixed in 4% PFA and
stained in 0.2% crystal violet for 1h after 14 days
of drug treatment.

Antibodies and western blotting

Snap-frozen engineered Ba/F3 cells, YU-1182,
YU-1097, and YUO-143 were lysed in RIPA
buffer after treatment. Antibodies for phospho-
EGFR (Tyrl1068; #2234, 1:1000), EGFR
(#4267, 1:1000), phospho-alpha serine/threo-
nine-protein kinase (phospho-AKT; Ser473;
#9271, 1:1000), AKT (#9272, 1:1000), phos-
pho-ERK1/2 (Thr202/Tyr204; #4370, 1:1000),
ERK1/2 (#4696, 1:2000), phospho-S6 kinase
(phospho-S6K; #4858; 1:2000), and S6K
(#2217; 1:1000) were purchased from Cell
Signaling Technology (Danvers, MA, USA).
Antibody for B-actin (#A3854; 1:10,000) was
purchased from Sigma. Individual band intensi-
ties were used for quantification.

In vivo studies

Patient-derived xenograft (PDX) models
(YHIM-1094) were established as previously
described.?®6 To generate YU-1097 PDC-
derived tumor xenograft models, cells (5 X 10°
in 100 uL) were implanted subcutaneously into
the flanks of 6-week-old female nu/nu mice. To
generate an EGFR_L858R/C797S-expressing
Ba/F3 syngeneic injection model, cells (3 X 10°
in 200uL) were implanted into the flank of
female NOD-SCID mice.
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Prior to the onset of drug treatment, mice were
measured for tumor size in two dimensions and
the tumor volume (mm?) was calculated using for-
mula V=0.5 a X b2 where a and b are the long and
short diameters of the tumor in mm, respectively.
Mice were randomly grouped when the tumor
volume reached 200 mm? and allocated to the fol-
lowing treatment groups: vehicle, osimertinib
(25mg/kg once daily [QD]), BLU-945 (100 mg/kg
twice daily [BID]), and combinations of osimerti-
nib with BLU-945. BLU-945 and osimertinib
were formulated in 20% Solutol HS 15 with 0.5%
methylcellulose and dosed orally for 30 days.

Tumor size and body weight were measured twice
weekly. Tumor growth inhibition (T'GI) was calcu-
lated with two formulas according to Drilon et al.27;

If TV, > TV,, TGI =100x
[1-(TV,-TV,)/(CV,-CV,)]
If TV, < TV,, TGl =100x[2-(TV,/TV,)]

where TV, was the tumor volume in the treat-
ment group at the beginning of the study, TV,
was the tumor volume in the treatment group at
the end of the study, CV, was the tumor volume
in the control group at the beginning of the study,
and CV, was the tumor volume in the control
group at the end of the study.

Animals were euthanized if the tumor volume
exceeded 2000mm?3 or if tumors became ulcer-
ated/necrotic, and tumor samples were harvested
and snap-frozen for subsequent analysis.

Sanger sequencing

Genomic DNA was extracted from PDCs and
PDOs using the DNeasy Blood & Tissue Kits
(Qiagen, Venlo, Netherlands). Sanger sequenc-
ing of the EGFR gene was performed at Macrogen.

Immunohistochemistry

Immunohistochemistry staining was performed
using the following antibodies: phosphorylated
EGFR (pEGFR; #182618; Abcam, Cambridge,
UK) and Ki67 (#9027, Cell Signaling Technology).

Statistical analysis

Statistical testing was performed using GraphPad
Prism 5. A p-value of <0.05 was considered sta-
tistically significant.

Clinical study

SYMPHONY (INCT04862780) was a phase I/II
open-label, international, multicenter dose-esca-
lation and expansion trial of BLU-945 as a single
agent or in combination with osimertinib in adults
with EGFRm metastatic NSCLC. The primary
objectives of the dose-escalation part were to
assess safety and tolerability and to identify the
maximum tolerated dose and/or recommended
phase II dose of BLU-945, and BLLU-945 in com-
bination with osimertinib. BLU-945 monother-
apy and BLLU-945 in combination with osimertinib
were administered in 28-day cycles. BLU-945
was administered as 25 or 100mg capsules to be
taken either QD or BID on an empty stomach.
Osimertinib was administrated as 80 mg QD tab-
lets in accordance with the approved product
label, local prescribing information, and institu-
tional standards. The SYMPHONY trial was
conducted in accordance with written Standard
Operating Procedures, in compliance with the
Declaration of Helsinki and applicable global/
local Good Clinical Practice regulations and
International Council for Harmonization
guidelines.

Plasma next-generation sequencing (for
circulating tumor deoxyribonucleic acid

profiling)

Patient cycle 1 day 1 (baseline) and cycle 1 day 15
(on-treatment) whole blood specimens were col-
lected in Streck cell-free DNA blood collection
tubes. Using an established protocol generated
and executed by Foundation Medicine Inc. (FMI;
Cambridge, MA, USA), tubes were gently mixed
by inversion and double-centrifuged to separate
the plasma from the buffy coat and red blood cells.
Circulating tumor deoxyribonucleic acid (ctDNA)
was isolated and purified from plasma, followed
by library construction and hybrid capture meth-
odologies. Sequencing was performed on the
Illumina NovaSeq platform, sequence data were
analyzed, and final variant calls were reported
using FMI’s proprietary software platform.

Results

Activity of BLU-945 as a single agent in EGFR
mutant Ba/F3 engineered mouse cell lines
BLU-945 is an oral EGFR-TKI that selectively
targets EGFR-activating mutations EGFR_
L858R and EGFR_ex19del, EGFRm_T790M,
and EGFRm_T790M/C797S while sparing
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Table 1. Nanomolar inhibition of EGFR mutations by BLU-945 compared to other TKis.

Compound Cellular pEGFR inhibition ICgy (nM)
Engineered Ba/F3 cell lines
ex19del/C797S L858R/C797S ex19del/T790M/C797S L858R/T790M/C797S
BLU-945 108.8 28.9 4.4 2.9
Gefitinib 6.7 4.4 4864.7 6707.7
Osimertinib 8294.4 7012.0 >10,000 7754.6

EGFR, epidermal growth factor receptor; ex19del, exon 19 deletion; ICs;, half-maximal inhibitory concentration; pEGFR, phosphorylated EGFR; TKils,

tyrosine kinase inhibitors.

EGFR-WT.?> BLU-945 does not interact with
the C797S residue of the mutated EGFR and it is
approximately fivefold more potent against
EGFR_L858R compared to EGFR ex19del
mutation based on biochemical assays. Details of
the discovery and chemical structure of BLU-945
have been previously described by Eno et al.?3

The pEGFR inhibitory activity of BLU-945 was
evaluated in a series of engineered Ba/F3 cell lines
expressing the most common first- and second-
line on-target EGFR-resistant mutations (EGFR_
ex19del/C797S, EGFR_1.858R/C797S, EGFR_
ex19del/T790M/C797S, and EGFR_L858R/
T790M/C797S) utilizing a phosphorylation-spe-
cific EGFR AlphalLISA assay. In EGFR_ex19del/
C797S and EGFR _1.858R/C797S cells, BLU-945
displayed potent inhibition of EGFR phospho-
rylation with IC;, values of 108.8 and 28.9nM
versus 8294.4 and 7012.0nM for osimertinib,
whereas gefitinib displayed IC;, values of 6.7 and
4.4nM, respectively (Table 1 and Figure 1(a) and
(b)). Consistent with the biochemical IC,, values
observed in the Alphal.LISA assay performed in
this study and that from the study conducted by
Eno et al.,2> BLU-945 displayed stronger activity
on EGFR 1.858R/C797S than EGFR ex19del/
C797S mutations. In addition, BLU-945 dis-
played potent inhibition of pEGFR in Ba/F3 cells
harboring EGFR_ex19del/T790M/C797S and
EGFR _1.858R/T790M/C797S mutations, with
IC,;, values of 4.4 and 2.9nM compared
to>10,000 and 7754.6nM for osimertinib and
4864.7 and 6707.7nM for gefitinib (Figure 1(c)
and (d)). Western blots confirmed BLU-945
selectively and potently inhibits pEGFR and
downstream signaling molecules including
pAKT, pERK, and pS6K when compared to
osimertinib in Ba/F3 cell lines harboring
EGFR_ex19del/T790M/C797S (Figure 1(e))

and EGFR_L858R/T790M/C797S (Figure 1(f)).
Cell viability assays were performed to observe
the effects of BLU-945 compared to osimertinib
on cell growth. BLU-945 demonstrated nanomo-
lar antiproliferative potency with IC,, values of 15
and 6nM in Ba/F3 cells harboring EGFR_ex19
del/T790M/C797S and EGFR_L858R/T790M/
C7978S, respectively, compared to>1000nM for
osimertinib (Figure 1(g) and (h)). Furthermore,
in engineered Ba/F3 cells harboring EGFR_
ex19del, EGFR_1.858R, EGFR_ex19del/T790M,
and EGFR_1.858R/T790M mutations, BLU-945
showed potent anti-proliferative effects compara-
ble to osimertinib (Supplemental Figure 1).
BLU-945 specifically demonstrated anti-prolifer-
ative effects in EGFRm which was not observed
in EGFR-W'T Ba/F3 cells.

Activity of BLU-945 as a single agent and in
combination with osimertinib in osimertinib-
resistant in vitro cell lines and patient-derived
models as a second-line treatment

To assess the activity of BLU-945 as a single
agent and in combination with osimertinib in
vitro in a second-line setting, cell viability assays,
colony formation assays, and western blots were
conducted in two osimertinib-resistant EGFRm
models: YU-1182 and PC9_DC.

Cell viability and western blotting were con-
ducted in the YU-1182 PDC model. This model
was derived from a patient with EGFR_1.858R/
C797S NSCLC whose tumor initially expressed
the EGFR 1.858R and developed the
EGFR_C797S mutation 18 months after first-line
treatment with osimertinib (Figure 2(a)). In this
model, BLU-945 displayed an IC,, value of
293nM which is lower than osimertinib
(>1000nM; Figure 2(b)). The immunoblot blot

journals.sagepub.com/home/tam


https://journals.sagepub.com/home/tam

THERAPEUTIC ADVANCES in

Volume 16
BalF3 EGFR L8585R/C797S BalF3 EGFR Ex19del/C797S
(@ 00- .o ®) e *5LUs5
_ - -®- Gefitinib
S - 3 b
< 80 g ® -e- Osimertinib
2 60 S 60
= s
£ 40 £ 404
x 20 x 20
u s
] ] s o ®
w09 T T T g 0 T T T
_opd 01 10 1000 10000 _opd 01 10 1000 10000
Compound conc. (nM) Compound conc. (hM)
(C) Ba/F3 EGFR ex19del/T790M/C797S (d) Ba/F3 EGFR L858R/T790M/C797S
-@ BLU-945
100 100 -
- — - Gefitinib
q =
S 75 £ 754 —&- Osimertinib
3 s
2 o
£ 50 2 50
E =
£ 25 £ 254
(14 o
) & 0
g ° ' g
_o0d da - 10 1000 10000 o0 01 10 1000 10000
Compound conc. (nM) Compound conc. (nM)
(e) Osi  BLU- Osi  BLU- M Osi  BLU- Osi  BLU-
(NM) 945 (nM) (nM) 945 (nM) (nM) 945 (nM) (nM) 945 (nM)
O - v v - O v v v - o - = v - o - v v -
smama ™  |pEGFR | mme—am PERK Bas @B PEGFR | =—=m=m | pERK
& @ = e | (ERK mmg pE—— L1
asupen@lE® |EGFR s pSEK -SeeE®® (tEGFR S pS6K
=
e PAKT m————— | {SEK — - PAKT e | (SGK
soEmemrasieame | {AKT e | 3-Actin | R SR TRy ltAKT | - | B-Actin
h
(g) BalF3 EGFR ex19del/T790M/C797S ( ) BalF3 EGFR L858R/T790M/C797S
125+ 125+
= % B ® Osimertinib = ©® Osimertinib
% - o R (Ic,, > 1000 nM) % 1604 x (I, > 1000 nM)
S A BLU-945 S ® 4 BLU-945
5 754 (I, =15 nM) S 754 (Ic,,=6nM)
B 2
Z 504 £ 50
3 3
.| K
> 254 > 254
® 3
(8] o
U T T T w 1 0 T T b 1
1 10 100 1000 10000 1 10 100 1000 10000
Compound Conc. (nM) Compound Conc. (nM)

Figure 1. In vitro inhibitory activity of BLU-945 as a second-line or third-line treatment in Ba/F3 cell lines
with EGFR mutations. (a-d) Inhibition of pEGFR levels in engineered Ba/F3 cells expressing (a) EGFR_ex19del/
C797S mutations, (b) EGFR_L858R/C797S mutations, (c) EGFR_ex19del/T790M/C797S mutations, and (d)
EGFR_L858R/T790M/C797S mutations; all treated with BLU-945, gefitinib, and osimertinib. pEGFR levels were
plotted relative to the vehicle-treated group (vehicle=100%). Data plotted as mean + SEM. (e, f] Western blot
analysis of EGFR activity and downstream signaling molecules in Ba/F3 cell lysates expressing

(e) EGFR_ex19del/T790M/C797S mutations and (f] EGFR_L858R/T790M/C797S respectively; cells were treated
with vehicle or with 10 or 100 nM of osimertinib or BLU-945, respectively. Two bands are shown for pEGFR; the
upper band has a short exposure while the lower band has a long exposure. (g, h) Cell viability at 72 h post-
treatment with increasing concentrations of osimertinib or BLU-945, in Ba/F3 cells expressing

(g) EGFR_ex19del/T790M/C797S mutations and (h) EGFR_L858R /T790M/C797S mutations. ICy, values of
BLU-945 were 15 and 6nM, respectively, and ICs, values of osimertinib were >1000nM in both cell lines. Cell
viability is plotted as mean = SEM relative to the control-treated group (representing 100%).

AKT, alpha serine/threonine-protein kinase; EGFR, epidermal growth factor receptor; ERK, extracellular-signal-regulated
kinase; ex19del, exon 19 deletion; ICs, half-maximal inhibitory concentration; osi, osimertinib; pEGFR, phosphorylated
EGFR; S6K, S6 kinase; SEM, standard error of the mean; tEGFR, total EGFR.
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Figure 2. In vitro activity of BLU-945 as a second-line treatment in patient-derived preclinical models and cell
lines with C797S mutation. (a) Establishment of a patient-derived cell line (YU-1182] from a patient with EGFR-
mutant NSCLC who received prior osimertinib, harboring EGFR_L858R/C797S. The representative CT images
(mediastinal window] display the status of lung cancer at the time of progression on osimertinib. Sanger
sequencing performed in this patient shows the development of C797S mutation after first-line osimertinib.
The patient therefore developed EGFR_L858R/C797S (establishment of YU-1182]. (b) Cell viability at 72h post-
treatment with increasing concentrations of osimertinib or BLU-945 in YU-1182. YU-1182 showed resistance

to osimertinib (IC5,> 1000 nM) but was sensitive to BLU-945 with an IC, of 293 nM. Cell viability is plotted

as mean = SEM relative to the control-treated group (representing 100%). (c] Western blot analysis of EGFR
activity and downstream signaling molecules in YU-1182 PDC lysates treated with osimertinib and BLU-945 (30
and 300nM]. (d) Colony formation assay investigating the dose-dependent effect of BLU-945 (10, 30, or 100nM)
and osimertinib (30 or 100nM), either as single agents or in combination on YU-1182 cell survival. DMSO

was used as a control. (e] Western blot analysis showing the dose-dependent effect on EGFR activity and
downstream signaling molecules in YU-1182 cells following the administration of vehicle, BLU-945 (100 nM), or
osimertinib (100 nM), either as single agents or in combination.

AKT, alpha serine/threonine-protein kinase; BLU, BLU-945; CT, computerized tomography; DMSO, dimethyl sulfoxide; EGFR,
epidermal growth factor receptor; ERK, extracellular-signal-regulated kinase; ICy,, half-maximal inhibitory concentration;
NSCLC, non-small-cell lung cancer; osi, osimertinib; p, phosphorylated; PDC, patient-derived cell line; S6K, Sé kinase;
SEM, standard error of the mean; t, total.

analysis confirmed the inhibition of pEGFR and
its downstream signaling molecules by BLU-945

(Figure 2(c)).

When combined, BLU-945 and osimertinib
resulted in a dose-dependent inhibition of the

colony formation ability in the YU-1182 model,
with the strongest inhibition displayed at the
highest drug concentration of 100nM (Figure
2(d)). Western blot analyses confirmed selective
and potent inhibition of pPEGFR and downstream
signaling molecules in the YU-1182 PDC model
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when treated with BLU-945 in combination
with osimertinib at 100nM each (Figure 2(e)).
The inhibition was more profound with the
combination of BLU-945 and osimertinib when
compared to single agents, indicating a combina-
tion benefit.

In the cell viability assays conducted in the PC9
and PC9_DC cells, osimertinib demonstrated
low nanomolar potency with IC;, values of 10nM
in PCO cells while displaying weak potency in
PC9_DC cells (IC5, values >1000nM). By con-
trast, BLU-945 demonstrated similar potency in
both the PC9 and PC9_DC cell lines with ICy,
values of 408 and 501nM, respectively
(Supplemental Figure 2A). Western blot analyses
confirmed selective and potent inhibition of
pEGFR and downstream signaling molecules
in the PC9_DC cell line when treated with
BLU-945 as a single agent at 30 and 300nM.
Osimertinib, however, failed to inhibit the EGFR
downstream signaling molecules (Supplemental
Figure 2B). Comparable with results observed
in the YU-1182 PDC model, a combination
(BLU-945 and osimertinib) benefit was demon-
strated in the PC9_DC cell line (Supplemental
Figure 2C-D).

The antitumor activity of BLU-945 against the
C797S mutation was investigated in vivo in a Ba/
F3 cell line tumor model harboring EGFR_
L.858R/C797S mutations. Mice were treated with
vehicle, osimertinib 25 mg/kg QD, or BLU-945
100mg/kg BID. Following treatment initiation
with BLU-945 100mg/kg BID, a profound inhi-
bition of tumor growth was observed, which was
maintained for up to 40days. Conversely, vehi-
cle- and osimertinib-treated mice developed
progressive disease (Supplemental Figure 3).
Collectively, these data demonstrate that
BLU-945 is a potent inhibitor of EGFR_C797S
mutations.

Antitumor activity of BLU-945 as a single agent
and in combination with osimertinib as a third-
line treatment in patient-derived tumor models
harboring EGFR_ex19del/T790M/C797S in vitro
The antitumor activity of BLU-945 as a single
agent in the third-line setting was also evaluated
in a PDO model (YUO-143) and a PDC model
(YU-1097) via a cell viability assay and a western
blot. The YUO-143 model was generated from a
patient with EGFR_ex19del/T790M/C797S
NSCLC who had been treated sequentially with

gefitinib, dacomitinib, and osimertinib. The
tumor from this patient initially harbored the
ex19del mutation and they were treated with gefi-
tinib but further progressed to develop an EGFR_
T790M mutation 11 months following first-line
gefitinib treatment; the patient was subsequently
treated with dacomitinib and osimertinib, which
resulted in the acquisition of an EGFR_C797S
mutation. Whole exome sequencing of the
patient’s tumor showed that the ex19del (mutant
allele frequency (MAF), 0.649), T790M (MAF,
0.552), and C797S (MAF, 0.546) mutations
existed in a cis-allelic configuration (Figure 3(a)
and Supplemental Table 1). BLU-945 produced
the strongest anti-proliferative effect with an IC,,
value of 40nM in YUO-143 cells, while osimerti-
nib displayed an IC;, value of >1000nM
(Figure 3(b)). Western blot analysis showed that
BLU-945 potently inhibited pEGFR and its
downstream signaling molecules (Figure 3(c)).

The second PDC model (YU-1097) was gener-
ated from a patient with EGFR_ex19del/T790M/
C797S NSCLC who had been treated with gefi-
tinib followed by osimertinib. This patient’s
tumor harbored an EGFR_ex19del mutation and
was initially treated with gefitinib but then further
progressed to develop EGFR_T790M 10 months
following first-line gefitinib treatment; the patient
was subsequently treated with osimertinib, which
resulted in the acquisition of an EGFR_C797S
mutation. Whole exome sequencing of the
patient’s tumor showed the ex19del (MAF,
0.615), T790M (MAF, 0.382), and C797S
(MAF, 0.281) existed in a cis-allelic configura-
tion (Figure 3(d) and Supplemental Table 1).
Similar to what was observed in YUO-143 cells,
BLU-945 displayed an antiproliferative IC,,
value of 108nM compared to >1000nM
with osimertinib in YU-1097 cells indicating
BLU-945’s potency (Figure 3(e)). Western blot
analysis showed that BLU-945 potently inhibited
pEGFR and its downstream signaling molecules

(Figure 3(f)).

The antitumor activity of BLU-945 in combina-
tion with osimertinib was assessed in a colony for-
mation assay conducted in the YU-1097 PDC
model. This model expressing EGFR_ex19del/
T790M/C797S mutations displayed a dose-
dependent decrease in colony-forming ability,
with the greatest inhibition in cell survival
observed with the combination of BLU-945 and
osimertinib (100nM each; Figure 3(g)).
Immunoblot analyses also confirmed the
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Figure 3. In vitro activity of BLU-945 as a single agent and in combination with osimertinib as a third-line
treatment in osimertinib-resistant patient-derived models. (a) Establishment of a PDO (YUO-143) from a
patient with EGFR-mutant NSCLC who received prior gefitinib, dacomitinib, and osimertinib, harboring
EGFR_ex19del/T790M/C797S mutation. The representative CT images (mediastinal window) display the status
of the lung cancer at the time of progression to respective TKI (gefitinib, dacomitinib, and osimertinib). Sanger
sequencing performed in this patient showed development of T790M mutation after first-line gefitinib, and
subsequent development of C797S mutation after 21 months with osimertinib. The patient therefore developed
EGFR_ex19del/T790M/C797S (establishment of YUO-143). (b) Cell viability at 120 h post-treatment with
increasing concentrations of osimertinib or BLU-945 in YUO-143. YUO-143 showed resistance to osimertinib

(Continued)
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Figure 3. (Continued)

but was sensitive to BLU-945. Cell viability is plotted as mean = SEM relative to the control treated group
(representing 100%). (c) Western blot analysis of EGFR activity and downstream signaling molecules in
YUO-143 cells treated with osimertinib and BLU-945. (d) Establishment of a PDC (YU-1097) from a patient
with EGFR-mutant NSCLC who received prior gefitinib and osimertinib, harboring EGFR_ex19del/T790M/
C797S. The representative CT images (mediastinal window) display the status of lung cancer at the time of
progression to respective TKI (gefitinib and osimertinib). Sanger sequencing performed in this patient shows
the development of T790M mutation after first-line gefitinib, and subsequent development of C797S mutation
after osimertinib treatment. The patient, therefore, developed EGFR_ex19del/T790M/C797S (establishment of
YU-1097). (e] Cell viability at 72 h post-treatment with increasing concentrations of osimertinib or BLU-945 in
YU-1097. YU-1097 showed resistance to osimertinib (IC5,> 1000nM) but was sensitive to BLU-945 with an ICq,
of 108 nM. Cell viability is plotted as mean = SEM relative to the control-treated group (representing 100%). (f)
Western blot analysis of EGFR activity and downstream signaling molecules in YU-1097 PDC lysates treated
with osimertinib and BLU-945. (g] Colony formation assay investigating the dose-dependent effect of BLU-945
(10, 30, or 100 nM) and osimertinib (30 or 100 nM), either as single agents or in combination on YU-1097 cell
survival. DMSO was used as a control. (h] Western blot analysis showing the dose-dependent effect on EGFR
activity and downstream signaling molecules in YU-1097 cells following the administration of vehicle, BLU-945
(100nM), or osimertinib (100 nM), either as single agents or in combination.

AKT, alpha serine/threonine-protein kinase; BLU, BLU-945; CT, computerized tomography; DMSO, dimethyl sulfoxide; EGFR,
epidermal growth factor receptor; ERK, extracellular-signal-regulated kinase, ex19del, exon 19 deletion; ICgq, half-maximal
inhibitory concentration; NSCLC, non-small-cell lung cancer; osi, osimertinib; p, phosphorylated; PDC, patient-derived cell
line; PDO, patient-derived organoid; S6K, Sé kinase; SEM, standard error of the mean; t, total; TKI, tyrosine kinase inhibitor.

inhibition of EGFR phosphorylation and down-
stream signaling molecules by BLU-945 combi-
nation with osimertinib (Figure 3(h)).

Antitumor activity of BLU-945 in an
EGFR_ex19del/T790M/C797S patient-derived
xenograft mouse model in vivo

In vivo activity of BLU-945 was assessed in a
PDX mouse model (YHIM-1094) derived from
the implantation of a tumor from a patient with
EGFR_ex19del/T790M/C797S NSCLC into a
male (NOD-SCID) mouse. This patient was ini-
tially treated with gefitinib for an EGFR_ex19del
mutation and further progressed to develop
T790M 12 months following first-line gefitinib
treatment; the patient was subsequently treated
with osimertinib but later acquired an EGFR_
C797S mutation (Figure 4(a)). Whole exome
sequencing of the patient’s tumor showed the
ex19del (MAF, 0.78), T790M (MAF, 0.573),
and C797S (MAF, 0.402) mutations existed in a
cis-allelic configuration (Supplemental Table 1).
Once the average tumor volume reached
approximately 200 mm?3, treatment with vehicle,
osimertinib 25 mg/kg QD, or BLU-945 100 mg/
kg BID was administered. Vehicle-treated and
osimertinib-treated mice developed progressive
disease, whereas mice treated with BLU-945
100mg/kg BID demonstrated substantial tumor
regression (Figure 4(b)). No significant differ-
ences were observed in the body weight of the

mice between the different treatments (Figure
4(c)). pEGFR and Ki67 (a proliferation marker)
levels were analyzed by immunohistochemical
staining in tumors derived from YHIM-1094 in
the PDX model. We found the number of Ki67-
positive tumor cells was significantly lower in the
BLU-945-treated group than in the osimertinib-
treated or vehicle-treated groups, suggesting anti-
proliferative activity in samples treated with
BLU-945. Similarly, the intensity of the staining
of pEGFR in the osimertinib-treated or
BLU-945-treated groups was much weaker than
in the vehicle-treated cells (Figure 4(d)), suggest-
ing downregulation of EGFR signaling in samples
treated with BLLU-945 and osimertinib.

Antitumor activity of BLU-945 in combination

with osimertinib in EGFR_ex19del/T790M/

C797S osimertinib-resistant models in vivo

In vivo antitumor activity of BLU-945 in combi-
nation with osimertinib was assessed in a PDX
tumor model established from a PDC (YU-
1097). YU-1097 harbored EGFR_ex19del/
T790M/C797S mutations. Once the average
tumor volume reached approximately 200 mm?,
treatment with vehicle, osimertinib 25 mg/kg QD,
BLU-945 100mg/kg BID, or a combination of
osimertinib 25 mg/kg QD and BLU-945 100 mg/
kg BID was initiated. Vehicle-treated and osimer-
tinib-treated mice developed progressive disease,
whereas administration of BLLU-945 100mg/kg
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Figure 4. In vivo antitumor activity of BLU-945 as a single agent in the YHIM-1094 osimertinib-resistant EGFR_ex19del/T790M/
C797S patient-derived xenograft mouse model. (a) Chest CT scans (mediastinal window]) of a patient with NSCLC captured after
being treated with gefitinib and osimertinib. Sanger sequencing was performed and the presence of the EGFR_C797S mutation

was detected 16 months following treatment with osimertinib. The patient, therefore, developed the EGFR_ex19del/T790M/C797S
mutation (establishment of YHIM-1094). Significant difference from vehicle denoted as *** p < 0.0001. Significant difference from
osimertinib 25 mg/kg denoted as ##P = 0.002. (b, c] In vivo antitumor effects of compound BLU-945 in YHIM-1094 patient-derived
tumor xenograft. Effects of vehicle (black line), osimertinib at 25 mg/kg (blue line], and BLU-945 at 100 mg/kg (red line) on the growth
of YHIM-1094 patient-derived tumor xenograft models for 33days. (b) Tumor volume during the administration period. (c) Body
weight of mice. (d) pEGFR and Kié7 expression in the YHIM-1094 xenografted patient tumor analyzed by IHC. Staining xenografted
YHIM-1094 patient tumor treated with vehicle, osimertinib, and BLU-945 (scale bar=100pum). H&E staining was also performed. N=6
animals/group. Data plotted as mean = SEM.

CT, computerized tomography; EGFR, epidermal growth factor receptor; ex19del, exon 19 deletion; H&E, hematoxylin and eosin; IHC,
immunohistochemistry; NSCLC, non-small cell lung cancer; osi, osimertinib; p, phosphorylated; SEM, standard error of the mean.
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BID induced substantial tumor regression (Figure
5(a)). Greater tumor regression was observed
with the combination of BLU-945 100mg/kg
BID and osimertinib 25mg/kg QD. In 6 of 12
mice, there was a body weight loss of more than
10% in the combination treatment group; how-
ever, overall there was no significant difference in
body weight in mice between the different treat-
ments (Figure 5(b)). We found the number of
Ki67-positive tumor cells was significantly lower
in the BLU-945-treated group and in the com-
bined BLU-945 and osimertinib-treated group
than in the osimertinib-treated or vehicle-treated
groups. Similarly, we noticed a lower staining
intensity for pEGFR in the BLU-945-treated
group and the combined BLU-945 and osimerti-
nib-treated group in comparison to the osimerti-
nib-treated or vehicle-treated groups (Figure
5(c)), indicating a downregulation of EGFR
activity.

First-in-human clinical activity of BLU-945

alone and in combination with osimertinib

The antitumor activity of BLU-945 was also
assessed in a clinical setting (single agent and in
combination with osimertinib). A first-in-human
phase I/II clinical trial of BLU-945 (SYMPHONY,
NCT04862780) was initiated in April 2021 to
assess the safety, tolerability, and efficacy of single
agent BLU-945 and in combination with osimer-
tinib in patients with metastatic EGFRm NSCLC.
Three single cases of patients treated in this trial
are described here to illustrate the early clinical
antitumor activity of BLU-945 as monotherapy
and in combination with osimertinib, in heavily
pretreated patients harboring EGFR_ex19del and
T790M = C797S resistance mutations (Figure 6
and Supplemental Figure 4). In addition, baseline
(cycle 1 day 1) and on-treatment (cycle 1 day 15)
blood specimens were collected for ctDNA profil-
ing of EGFR mutants alleles targeted by BLU-945
for each patient described below.

Case 1. A 53-year-old female with metastatic
EGFRm NSCLC (adenocarcinoma) with EGFR_
ex19del/C797S mutations detected by local next-
generation sequencing (NGS)-based molecular
testing which also identified a CTNNBI alteration
and NFKBIA, NKX2—-1, and NOTCH?3 amplifica-
tions at screening. The patient had previously
received only osimertinib monotherapy in a meta-
static setting. Upon progression on osimertinib,
she was enrolled into the BLU-945 in combination
with osimertinib (phase I) portion of the

SYMPHONY study without a wash-out period.
The patient received a dose of 200mg BID of
BLU-945 and 80mg QD of osimertinib, continu-
ously in 28-day cycles. Disease assessment after
one cycle of treatment showed a partial response
(PR) per RECIST v1.1,%8 with a =39% change in
the sum of the longest diameter of the target com-
pared with baseline. The response was confirmed
on the subsequent imaging at 9 weeks of treatment
and the sum of the measurements continued to
decrease with a —54% change from baseline. The
patient maintained their PR up to week 17 before
progressing and discontinuing treatment. Marked
ctDNA reduction of the ex19del mutant allele
(ex19del E746_A750del) was observed in this case
at cycle 1 day 15 of treatment (Figure 6(b)).

Case 2. A 57-year-old male with metastatic
EGFRm NSCLC (adenocarcinoma) and EGFR_
ex19del/T790M/C797S mutations detected by
local NGS-based molecular testing. No addi-
tional mutations were detected. The patient had
previously received afatinib, osimertinib, and car-
boplatin in combination with pemetrexed. He was
enrolled in the BLU-945 monotherapy phase I
dose-escalation portion of the SYMPHONY
study at a dose of 400 mg QD, given continuously
in 28-day cycles. Disease assessment after one
cycle of treatment showed a PR per RECIST
v1.1,28 with a —30% change in the sum of the lon-
gest diameter of target lesions compared with
baseline (Supplemental Figure 4). The PR was
confirmed on subsequent scans, and the patient
continued treatment for more than 33 weeks. The
cycle 1 day 15 results indicated ctDNA reduction
of the on-target resistance T790M and C797S
mutant alleles (Figure 6(c)).

Case 3. A 68-year-old female with metastatic
EGFRm NSCLC (adenocarcinoma) and EGFR_
ex19del/T790M/C797S mutations detected by
local NGS-based molecular testing at screening
which also identified EGFR _K754E and TP53
mutations. The patient had previously received
cisplatin in combination with vinorelbine, fol-
lowed by erlotinib and osimertinib. She was
enrolled in the BLU-945 monotherapy phase I
dose-escalation portion of the SYMPHONY
study at a dose of 300 mg BID given continuously
in 28-day cycles. However, due to an adverse
event (Grade 3 increased aspartate aminotrans-
ferase), the dosage of BLLU-945 was reduced to
200mg BID at cycle 5. Disease assessment after
one cycle of treatment showed stable disease, fol-
lowed by a PR at 9weeks per RECIST vl1.1,%8
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Figure 5. In vivo activity of BLU-945 in combination with osimertinib in patient-derived preclinical models with EGFR_ex19del/
T790M/C797S. In vivo antitumor effects of compound BLU-945 in YU-1097 patient-derived tumor xenograft mouse model expressing
EGFR_ex19del/T790M/C797S. Effects of activity of vehicle (black line), osimertinib at 25mg/kg QD (blue line), BLU-945 at 100 mg/kg
BID (green line), and combination of BLU-945 at 100 mg/kg BID and osimertinib at 25mg/kg QD (red line) in YU-1097 PDX. (a) Tumor
volume during the administration period. (b) Body weight of mice. N=12 animals/group. Data plotted as mean = SEM for all available
data at the indicated time point (days), with significance from vehicle marked as ***, p<0.001 and significance from osimertinib 25
mg/kg marked as ##p = 0.002 and ###p <0.001. (c) pEGFR and Kié7 expression in the YU-1097 xenografted patient tumor analyzed by
IHC. Xenografted YU-1097 patient tumor was treated with vehicle, osimertinib, and BLU-945 (scale bar=100 um). H&E staining was
also performed. Data plotted as mean + SEM with significance marked as ***p<0.001 and *p<0.05.

EGFR, epidermal growth factor receptor; ex19del, exon 19 deletion; H&E, hematoxylin and eosin; IHC, immunohistochemistry; ns, non-significant;

osi, osimertinib; p, phosphorylated; PDC, patient-derived cell line; PDX, patient-derived xenograft; SEM, standard error of the mean; TGI, tumor
growth inhibition.
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with a —38% change in the sum of the longest
diameter of target lesions compared with baseline
(Figure 6(a)). The PR was confirmed on subse-
quent scans and continued until progressive dis-
ease occurred at 41 weeks. However, this patient
continued to derive clinical benefit and remained
on treatment post-progression. Cycle 1 day 15
results indicated ctDNA reduction of ex19del
(L747_E749del) and K745E as well as reduction
of T790M and clearance of C797S on-target
resistant resistance mutant alleles (Figure 6(d)).

Discussion

The development of acquired resistance is a major
hurdle to successfully treating patients with
EGFRm NSCLC in the long term, despite the
availability of 1G, 2G, and 3G EGFR-TKIs.
Common EGFR mutations in NSCLC include
the ex19del mutation, the exon 21 L858R point
mutation, and the exon 20 T790M resistance
mutation.>?° The most prevalent on-target sec-
ond-site resistance mutation following a T790M-
targeted EGFR inhibitor is the C797S
mutation.??3% This mutation has been observed
in patients following treatment with the 3G
EGFR-TKI osimertinib, both in the first-line and
in the salvage second-line treatment setting.!!
There is currently no standard of care nor
approved targeted pharmacology options for
patients who develop EGFR_T790M and C797S
mutations. Standard of care varies depending on
country but, typically, chemotherapy with or
without immunotherapy and vascular endothelial
growth factor (VEGF) inhibitors are employed
after TKI failure.3! However, these regimens are
associated with poor PFS and high toxicity in
addition to the logistical challenges associated
with intravenous administration.3!

In recent years, several novel treatment strategies
for emergent on-target resistance to osimertinib
have been explored (e.g., BBT-176, TQB3804,
JBJ-04-125-02) and some have demonstrated
preclinical activity.!8:21:3233 In addition, there are
ongoing clinical studies for strategies to extend
the benefit of osimertinib treatment. Recently
published results from the clinical trial FLAURA2
(NCT04035486) demonstrated osimertinib in
combination with chemotherapy improved effi-
cacy including PFS. However, with combination
therapy, there were higher rates of grade 3 adverse
events and hematologic toxic effects observed
versus osimertinib monotherapy and as expected
with chemotherapy use.?* BLU-945 is a novel

investigational EGFR-TKI capable of inhibiting
EGFR activating and resistance mutations, nota-
bly C797S, which is the most frequently detected
on-target resistance mechanism to 3G EGFR-
TKIs.2> Antitumor activity of BLU-945 was
observed both as a single agent and in combina-
tion with osimertinib in osimertinib-resistant pre-
clinical models and in patient cases.

In this paper, we demonstrate both in vitro inhibi-
tory activity and in vivo antitumor activity of
BLU-945 (single agent) using engineered Ba/F3
cells, PDC, PDO, and PDX models. In vitro,
BLU-945 demonstrated greater inhibition of
EGFR phosphorylation in cells lines harboring
EGFR_ex19del/C797S, EGFR _1.858R/C797S,
EGFR_ex19del/T790M/C797S, and EGFR_
L858R/T790M/C797S mutations, compared to
osimertinib and gefitinib. While gefitinib is potent
against EGFRm in NSCLC, EGFR_T790M con-
fers resistance to gefitinib33; meanwhile, binding
of osimertinib to EGFR is inhibited by the C797S
mutation.!! The potent inhibition of EGFR phos-
phorylation demonstrated by BLU-945 in the
EGFR mutated cell lines was confirmed via west-
ern blots, which showed downregulation of
EGFR signaling, and decreased expression levels
of the pEGFR and downstream signaling mole-
cules. In addition, BLU-945 displayed more
potent cellular activity in Ba/F3 cells harboring
the EGFR_ex19del/T790M/C797S and EGFR_
L858R/T790M/C797S than osimertinib or gefi-
tinib, for which IC;, values were much higher.
BLU-945 showed stronger inhibition of EGFR
phosphorylation on EGFR_1.858R/C797S (28.9nM)
than on EGFR ex19del/C797S mutations
(108.8nM), which is important since current
treatments for NSCLC with EGFRm show a
selectivity bias for EGFR_ex19del over EGFR _
L858R.1¢ Of note, while previous reports have
shown BLU-945 to have slightly weaker potency
against EGFR 1.858R when compared to 1G
EGFR-TKIs (i.e., erlotinib, gefitinib), BLU-945
demonstrated higher selectivity against EGFR-
WT?22 and was associated with less EGFR-WT-
mediated toxicity in the SYMPHONY trial.3¢

In vivo findings demonstrated that, in compari-
son to osimertinib, BLU-945 monotherapy led to
significant tumor regression in PDX models with
EGFR_ex19del/T790M/C797S mutations (up to
30 days post-treatment initiation) with no loss in
body weight. BLU-945 treatment also resulted in
tumor regression and prolonged responses in an
osimertinib-resistant EGFR_1.858R/C797S Ba/
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Figure 6. Encouraging early clinical activity with BLU-945. (a] Chest CT scans (mediastinal window] in a
68-year-old woman with advanced adenocarcinoma of the lung harboring EGFR_ex19del/T790M/C797S (case
3) show marked decrease in the size of mass (arrow] after treatment with BLU-945 monotherapy. Serial CT
images were taken at baseline, 4weeks, 8 months, and 10 months after treatment initiation. Green arrows
indicate tumor lesions in the sternum (left panel), fifth rib (middle panell, and adrenal gland (right panel. (b-d)
Longitudinal ctDNA profiling via plasma NGS showcasing treatment-induced reductions or clearance of EGFR-
activating and resistance mutant alleles in three different patients: (b) case 1, (c] case 2, and (d) case 3 at cycle
1 day 15 with detectable EGFR mutant allele levels (displayed as VAF (%)) at baseline.

CT, computerized tomography; ctDNA, circulating tumor deoxyribonucleic acid DNA; EGFR, epidermal growth factor
receptor; ex19del, exon 19 deletion; NGS, next-generation sequencing; rt, right; VAF, variant allele frequency.
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F3 model in vivo. This is consistent with previ-
ous data which showed that BLU-945 was asso-
ciated with prolonged TGI and survival in a
treatment-naive EGFR_I1.858R-driven preclini-
cal PDX model both as a single agent and in
combination with osimertinib versus osimertinib
monotherapy.37

In the present study, we also observed inhibi-
tion of cell/tumor growth with BLU-945 in
combination with osimertinib both in vitro and
in vivo. In vitro, BLU-945 with osimertinib
inhibited colony formation of cells harboring
EGFR_ex19del/C797S (PC9_DC) and EGFR_
L.858R/C797S (YU-1182) in a dose-dependent
manner. This effect was also observed in a PDO
and PDX model expressing EGFR_ex19del/
T790M/C797S mutations. The enhanced effect
may be due to the intracellular allelic heteroge-
neity.3® In addition, the MAF of the EGFRm
observed in our preclinical model numerically
exceeded that of EGFR_C797S and EGFR_
T790M suggesting a portion of the evolving
tumor clone is still driven by the activating
mutations that need to be suppressed.
Therefore, the combination of osimertinib and
BLU-945 could effectively suppress both tumor
cells that develop resistance to osimertinib and
residual cells driven by the primary EGFR
mutations in NSCLC.

We have highlighted clinical cases from the
SYMPHONY trial showing antitumor activity,
including radiologic responses and robust ctDNA
reduction or clearance, of BLU-945 in combina-
tion with osimertinib post progression (on osi-
mertinib) and as a single agent in heavily
pretreated patients with EGFRm NSCLC from
the phase I dose escalation portion of the
SYMPHONY trial. Consistent with preclinical
data that demonstrated BLU-945 potency in
EGFR_T790M/C797S mutants, cases 2 and 3
showed meaningful antitumor activity of BLU-
945 monotherapy in heavily pretreated patients
with EGFRm NSCLC harboring ex19del activat-
ing and T790M and C7978S resistance mutations.
However, because of the recognized tumor het-
erogeneity due to on-target and off-target treat-
ment resistance following 3G EGFR-TKIs,!!
combination therapies are viewed as a more
promising approach, including in the front-line
setting without the presence of resistance.
While EGFR TKI-TKI combinations
have been explored, a high rate of EGFR-WT
toxicity has limited their clinical utility.3® Case 1

(BLU-945 and osimertinib combination) is par-
ticularly interesting as the patient had progressed
on osimertinib with the most common on-target
EGFR _C797S resistance mutation*® but later
recovered indicating a positive response with the
addition of BLLU-945, alongside improved toler-
ance. Osimertinib is the current standard of care
in the front-line setting for metastatic EGFRm
NSCLC, and continuing osimertinib post-pro-
gression is a common approach in patients with
limited metastatic disease because of the lack of
subsequent therapies, which are also often toxic.
Therefore, BLU-945 in combination with osi-
mertinib may offer a clinically impactful option to
overcome on-target resistance.

A key limitation of our study was the inability to
test the antitumor activity of the combination of
BLU-945 and osimertinib treatment in EGFR_
1.858R/C797S or EGFR_ex19del/C797S muta-
tions in the in vivo models (PDX and Ba/F3
models). The major reasons being, first, it was not
possible to identify patients with EGFR_IL.858R/
C797S or EGFR _ex19del/C797S mutations to
establish the PDX models and second, as EGFR_
L858R/C797S and EGFR_ex19del/C797S Ba/F3
models are homogeneous and exclusively driven by
EGFR, they would have been insensitive to osimer-
tinib (due to the presence of the C797S mutation).

Conclusion

To conclude, these findings suggest BLU-945
may offer meaningful clinical activity in EGFRm
NSCLC refractory to standard treatments.
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