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Abstract
‘The INAVO 120 clinical trial confirmed the efficacy of first-line palbociclib combined with inavolisib in
hormone  (HR+) harboring PIK3CA
developed resist: comparative effec f alternative
CDKA/E ohiohors (08, abemaciclb, rlhomchb)mme et ing setting or the ptental of roslne terapy

(using with inavolisib) resistance in PIK3CA-mutant
lear. Our prior identified the G led estrogen receptor (GPER) as a
pivotal initator of endocrine resistance in HRs advanced breast cancer, further driving activation of the
) & p: we signaling therapy

ensitty n PUGCA-mutant HRs advanced breast cancer and could serve 25 a novel biomarker o guide
this hypothesis, we identif 7 (Es4sK-

mutant) and T47D (H1047R-mutant) breast cancer cellines harboring PIK3CA mutations, and developed

tamonifen-resistant (MCF-7/TAM-R, T47D/TAM-R) and palbociclib-resistant (MCF-7/Palb-R, T470/Palb-R)

Methods and Materials

Cell Models: HR+ breast cancer celllines with endogenous PIK3CA mutations:

MCF-7 (ES45K) and T-47D (H1047R). Mutational status was confirmed by DNA

sequencing.

‘Tamoxifen-Resistant (TAM-R) Models: Generated by continuous exposure to.
M Tamonifen as previously described (6]

Palbociclib-Resistant (Palb-R) Models: Generated by long-term culture with

creasing doses of Palbociclib (100nM to 1uM) over 3 months, adapted from

Talia et

Mole:ular Yezhmquex GRT-PCR and Western Blot for gene/protein expression,

ted knockdown of GPER and ABCG2.

r Ass! 5: MTT assay for cell viability, flow cytometry for cell cycle

analyr and apoptosis

models to recapi -and Interestingly,
all celllines and efflux
viathe epsn/wsx/m oty 25 valdated by quantiative PCR and Western blot. In GPER'" tamoxifen-
resistant cells,
effects compared to palbociclib-based regimens, which assessed by MTT assays, flow cytometry for
apoptosis, and cell cycle analysis. Knockdown of GPER/ABCG2 axi using SIRNA normalized the effca
palbocici,abemacici, and ribocico in combinaion with navolisi, underscoring GPER' cical e
diverse CDK4/6 inhibitors sty Notably, in
ribocicib signi

inavolisib monotherapy. Furthermore, GPER/ABCG2
Knockdown not only partially o palbociclib resistance, but also enhanced sty o abemaciclib-

and eutic response:
Upon GER sgnaing mhition Therefore, ssessing GPER sgnaimg acvation n e bopdies o
enable precise memmcamn of PIK3CA-mutant HR+ advanced breast cancer patients likely to benefit from

ted ther Integrating PI3K, COK4/6, and GPER-targeted

heapies represents  romisng tedy o overcome endocrine restance i the fut.re, oferng a path
toward personalized treatment paradigms with improved clinical outcomes

Introduction

Clinical Challenge: While the INAVO 120 trial established the efficacy of palbociclb plus inav
PIK3CA-mutant and endocrine-resistant HR+ advanced breast cancer [1], the optimal sequencing uf CoKa/6
inhibitors (COK4/6) and
‘GPER in Endocrine Resistance: Our previous work identified the G-protein coupled estrogen receptor

1. Validation of PIK3CA Mutational Status and Acquisition of EMT Phenotype.
in Endocrine Resistant Breast Cancer Cells

DNA sequencing confirmed the presence of canonical PIK3CA driver mutations.
(MCF-7: E545K; T-47D: H1047R) in our model systems, establishing their
relevance to the clinical population of interest (Figure 14). Both TAM-R and
Palb-R cell ines exhibited a pronounced morphological shift from a
cobblestone-like, epithelial appearance to an elongated, spindie-shapet
fibroblast-like morphology, indicative of an epithelial-mesenchymal transition

Upregulated in Endocrine Resistant Cell Lines.
‘GPER and ABCG2 expression were s.gmrcamly elevated in both TAM-R and

CDK4/6 (palbociclib, abemaciclib, ribociclib) when combined with
navols in TAVER clls (Fig. 34, istine). However, GPER/ABCGZ
utalso
significanly enhanced sensithty to abemacicib- and rbocici-
based regimens (Fig. 38, Second-line).

Mechanistic Insight: Our data establish a model where GPER,
upregulated in drug resistant states, activates the PI3K/AKT
pathway to enhance ABCG2 expression and membrane localzation
{6]. This promotes efflux of therapeutic agents, contributing to a
endocrine-resistant phenotype. The concurrent induction of EMT
phenotype urther underscors the aggresive and potentil

Figure 1
Bhenotype in Endocrine Resistant Breast Cancer Cells

Figure 2. G

of these cells.

functional biomarker to dentify patients who are less likely to
respond to palbociclib and may benefit from alternative CDK4/61
(abemaciclib or ibociclib) in combination with a PI3Ka inhibitor
like inavolisib, the possible reason is that palbociclib may be the
drug eff 3

of ABCG2 (8].

‘The GPER/ABCG2 axis s a actionable

target. Its inhibition can resensitize tumors to multiple CDK4/6i,

offering 3 strategy to overcome or prevent endocrine resistance.
vl . oo

Nou ol
next-generation GPER antagonists, currently in preclinical
development, in combination with CDK4/6 and PI3Kat inhibitors,
aiming to build a potent triple-combination strategy. Future work
willalso focus on elucidating the upstream regulators of GPER.
overexpression in resistant cells and its interplay with other
resistance mechanisms, such as ESR1 mutations,

Palb-R
e, 45005 shawed expanced ploama eemtine ocatesion
endocrine resistant cells, a pattern dependent on GPER/PI3K/AKT signaling,
faciitating drug efflux (6],

xpression Dictates Differential Efficacy of COK4/6 Inhibitors
In TAMER (frt-line resistance) models, the combination of inavolisib with

erior an

induction of apoptosis compared to palbocicib-based regimens (Figure 3A).
Interestingly, in Palb-R (second-line resistance) models, the same combinations

(GPER) as a pivotal driver of 2:5), promoting the pathway and
chemoresistance via upregulation of the ABCG2 efflux pump [6].

Hypothesis itivity to diverse COK4/61 in PIK3CA-mutant
models and can srve as a bomarker to gide personalied therapy sequencing.

with inavolisib) inavolisib
monotherapy, indicating potential for cross-line efficacy (Figure 38).

4. Targeting GPER/ABCG2 Re-ser istant Cells to COK4/6 Inhibitors
Knockdown of GPER or ABCG2 via 5iRNA normalized the efficacy of all three

rerse COKA/

s s

ide arationale for a
more personalized approach to COK4/6i sequencing in PIK3CA-
mutant HR+ advanced breast cancer based on the molecular
profile of the tumor, particularly GPER status.

Conclusions
We established clinically relevant PIK3CA-mutant HR+ BC models
of sequential therapy resistance, which exhibit hallmark EMT
features. GPER is a central mediator of resistance to both
endocrine therapy and COK4/6 inhibitors n these models.

precise patient stratification, guiding the choice of COK4/6i and
combination therapies to overcome endocrine resistance.
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