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● In DRCs, PIKTOR showed excellent combinatorial activity with fulvestrant, a range of oral SERDs, and the CDK4/6 inhibitor palbociclib
● Multi-node PAM inhibitors showed a greater ability to inhibit AKT activity in vitro at clinically relevant concentrations versus single-node PAM inhibitors

● PIKTOR showed robust antitumor efficacy in HR+/HER2- PIK3CA wild-type and PIK3CA mutant breast cancer xenograft models, with comparable or 

greater efficacy versus the FDA approved multi-node PAM inhibitor gedatolisib

● PIKTOR enhanced the in vivo efficacy of fulvestrant and palbociclib, either individually or when used together

● The data support the clinical development of PIKTOR in combination with SERDs / CDK4/6 inhibitor in HR+/HER2- breast cancer NCT07558733
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PIKTOR, fulvestrant, palbociclib in HR+/HER2- xenografts

In vitro measurement of PAM pathway inhibition: AKT Kinase Assay

Background

Study Goals

MCF7 Cell Line: Female breast invasive carcinoma, HR+/HER2- PIK3CA E545K mutation

HCC-1428 Cell Line: Female breast adenocarcinoma, HR+/HER2- PIK3CA wild-type and PAM pathway wild-type

Dose Response Curves (DRCs). Cellular IC50 values were derived using standard dose-response curves for SERDs and palbociclib in 
combination with increasing clinically relevant concentrations of PIKTOR. Assays used a DNA based fluorescent dye (CyQUANT) to evaluate cell 
number.

Western Blot. Western blots were performed on cell lysates to assess phosphoprotein and total protein levels detected by a Li-COR infrared 
scanner with IR-tagged secondary antibodies.

AKT Assay. The activity of AKT kinases (AKT1/2/3) were assessed in cell lysates using a PhosphoSense AKT kinase assay kit (AssayQuant)

In vivo xenograft studies. Studies were performed by a CRO in line with relevant ethical approvals and protocols. MCF7 and HCC-1428 cells 
were implanted subcutaneously in the flank and allowed to grow to ~200mm3 prior to treatment initiation. Two 28-day treatment cycles were given 
according to the doses, schedules and administration routes shown below.

Drug regimens for in vivo xenograft studies. The doses and schedules for drugs were based on prior published studies for PIKTOR (Tyrakis 
et. al., 2025) and gedatolisib with/without palbociclib and fulvestrant (Broege et. al., 2025). For PIKTOR the clinical and preclinical dosing 
schedules are identical (QD3dQW, i.e. serabelisib and sapanisertib given orally, once a day for 3 days on / 4 days off every week without any 
weeks off). The preclinical doses of serabelisib and sapanisertib (75 mg/kg and 0.5 mg/kg QD3dQW) are equivalent to the clinical doses of 200 
mg / 3 mg QD3dQW respectively (Tyrakis et. al., 2025, Maddocks et. al., 2026). For gedatolisib, the published preclinical mouse dosing schedule 
(IV once a day every 4 days for 5 doses per 28-days) is different from the clinical schedule (IV once a week for 3 doses per 28-day cycle) and 
has presumably been used (e.g. Broege et. al., 2025) due to the shorter half-life of gedatolisib in mice versus humans whereby the Q4D 
schedule provides equivalent exposure to the approved weekly human dosing schedule. 

Models and Methods Overview

Figure 1. Dose-response curves for HCC-1428 (PIK3CA wild-type and PAM pathway wild-type) and MCF7 (PIK3CA mutant) cells.
Cells were treated with the indicated concentrations of drugs for 7 days in phenol red-free medium supplemented with 10% charcoal-stripped 
FBS and 0.01 nM estradiol before cell proliferation was measured via CyQUANT and normalised to that of the vehicle control. Data are 
presented as mean ± SD, n = 2. 

Schematic diagram illustrating simplified PI3K/AKT/mTOR pathway 
signaling and the multi-node mechanism of action of PIKTOR 

(serabelisib + sapanisertib)
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PIKTOR, the combination of serabelisib (PI3Kα inhibitor) and 
sapanisertib (dual mTORC1/mTORC2 inhibitor), is an all-oral, multi-node 
inhibitor of the PI3K/AKT/mTOR (PAM) pathway. It is in clinical 
development for multiple solid tumour types, including endometrial 
cancer (Phase 2, NCT06463028, FTH-PIK-201, GOG-3111) and 
HR+/HER2- breast cancer (Phase 1b/2, NCT07558733, FTH-PIK-101).

The clinical utility of single-node inhibitors of the PAM pathway, such as 
alpelisib and capivasertib is constrained by feedback reactivation of 
pathway signalling, treatment-emergent resistance mutations and 
treatment-induced hyperglycemia. Multi-node approaches that target 
PI3Kα, mTORC1 and mTORC2 simultaneously may overcome these 
limitations. Multi-node inhibition of PAM achieves more complete 
pathway inhibition, which drives improved efficacy, and allows lower 
relative doses and intermittent scheduling, which is accompanied by 
lower rates of hyperglycemia (Tyrakis et al., 2025; Starks et. al., 2022; 
PIK-201 data snapshot; gedatolisib prescribing information). Prior work 
has demonstrated preclinical and clinical activity of PIKTOR in 
combination with chemotherapy. The recent FDA approval of gedatolisib, 
an intravenous multi-node PAM inhibitor, supports a multi-node PAM 
strategy in HR+/HER2- breast cancer.

The estrogen receptor (ER), cyclin-dependent kinase (CDK) and PAM signalling networks are extensively interconnected (Goel et. al., 2022). 
PI3K/AKT/mTOR activation is a recognised mechanism of resistance to both endocrine therapy and CDK4/6 inhibition. Conversely, PI3K-pathway 
inhibition can trigger compensatory ER-dependent transcription, which provides a rationale for co-targeting with selective ER degraders (SERDs). 
Sapanisertib has previously shown antitumor activity in combination with CDK4/6 inhibitors (Yamamoto et. al., 2019; Song et. al., 2019; Lim et. al., 
2022), suggesting the integration of PIKTOR with this backbone may provide improved efficacy.

Here we show that, consistent with its multi-node mechanism, PIKTOR strongly suppressed AKT, S6 and 4E-BP1 activity in HR+/HER2- breast 
cancer models. Combining PIKTOR with CDK- and ER-targeting therapies achieved robust tumour growth inhibition in vivo. These data support 
the ongoing clinical evaluation of PIKTOR in HR+/HER2- breast cancer: NCT07558733 is a Phase 1b/2 open-label umbrella trial testing PIKTOR 
with fulvestrant and other therapies relevant to 2L breast cancer. It enrols adults with previously treated HR+/HER2- advanced breast cancer, 
regardless of mutation status, excluding those with prior PI3K/AKT/mTOR inhibitor exposure.

Figure 3. Western blots of PI3K/AKT/mTOR pathway signaling output (phospho-S6-S235/236 and phospho-4E-BP1-T37/46) in MCF7 and 
HCC-1428 breast cancer cell lines stimulated with 10 ng/ml insulin followed by treatment with PIKTOR or gedatolisib for 3 hours in the absence of 
plasma protein (without FBS). Drug concentrations were selected to represent clinical free drug Caverage for each drug at 0-24 h, 24-48 h and 48-72 
h post first dose of either drug at the start of a cycle of treatment based on pharmacokinetic data presented in Maddocks et. al., 2026 and Shapiro 
et. al., 2015. Gedatolisib plasma protein binding source: Gedatolisib prescribing information (see references).

● We sought to establish the preclinical efficacy of PIKTOR in combination with agents relevant to first- and second-line treatment of 
HR+/HER2- breast cancer. 

● PIKTOR was evaluated in a range of in vitro and in vivo HR+/HER2- breast cancer models in combination with fulvestrant, oral SERDs and 
the CDK4/6 inhibitor palbociclib. Assessment of phosphoprotein expression and kinase activity was used to evaluate the extent of 
PI3K-pathway signalling inhibition. 

● We sought to compare the in vivo antitumor efficacy of PIKTOR to an FDA-approved multi-node PAM inhibitor, gedatolisib.
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PIKTOR / Gedatolisib in HR+/HER2- xenografts

CONCLUSIONS

Figure 4. Efficacy of PIKTOR (serabelisib 75 mg/kg + sapanisertib 0.5 mg/kg, PO, QD, 3 days on/4 days off weekly) and gedatolisib (10 mg/kg, IV, Q4D 
for 5 doses per 28-day cycle) in MCF7 and HCC-1428 xenografts. Drugs were initiated when tumour volume reached ~200 mm3; n = 8 mice per group at 
treatment initiation. Data are presented as mean, error bars = SD.
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Figure 2. PAM pathway signaling activity can be assessed by a range of methods. (A) In previously published work we showed that PIKTOR 
potently suppressed PAM pathway activity as measured by western blot for phospho-S6-S235/236, phospho-4E-BP1-T37/46 and 
phospho-AKT-S473 a target site on AKT for phosphorylation by mTORC2. (B) As AKT proteins (AKT1/2/3) have a range of potential 
phosphorylation sites, measurement of functional kinase activity may provide a more robust measure of overall AKT activity than assessing 
individual phopho-sites by western blot. (C) AKT kinase activity in the presence of various mTOR and PI3K inhibitors was measured in crude cell 
lysates of MCF7 cells using a PhosphoSense AKT kinase Assay kit (AssayQuant). Reactions conditions included: 5-10 ug crude cell lysate, 15uM 
substrate peptide AQT0982 and 1mM ATP. Reactions were allowed to proceed for up to 100 min with real time fluorescence measurement. MCF7 
cells were grown in EMEM media with 10% FBS and 1% Pen/Strep for 48 hours, before adding the inhibitors for 4 h and then stimulated with 100 
ng/mL IGF-1 for 10 minutes. Cells were then lysed immediately with extraction buffer and phosphate and protease inhibitor cocktail. The following 
drugs and concentrations were used: Everolimus 0.063 µM, STX-478 5.0 µM, RLY-2608 3.0 µM, alpelisib 3.2 µM, gedatolisib 0.25 µM, PIKTOR: 
0.031 µM sapanisertib / 6.6 µM serabelisib. Data is from two biological replicates. 

PIKTOR / Gedatolisib and fulvestrant, palbociclib in HR+/HER2- xenografts

A  PAM inhibition assessed by western 
blot, previously published data

B  AKT1 Phosphorylation sites and related kinases C  Overall Kinase Activity Assay: AKT1/2/3

Figure 5. Efficacy of PIKTOR (serabelisib 75 mg/kg + sapanisertib 0.5 mg/kg, PO, QD, 3 days on/4 days off weekly), palbociclib (30 mg/kg, PO, QD, 21 
days on / 7 days off per 28-day cycle), fulvestrant (10 mg/kg, SC, on days 1, 2, 3, 7, 11 [loading], then weekly) and their combinations in MCF7 and 
HCC-1428 xenografts. Drugs were initiated when tumour volume reached ~200 mm3; n = 8 mice per group at treatment initiation. Data are presented as 
mean, error bars = SD.

Figure 6. Efficacy of PIKTOR (serabelisib 75 mg/kg + sapanisertib 0.5 mg/kg, PO, QD, 3 days on/4 days off weekly), palbociclib (30 mg/kg, PO, QD, 21 
days on / 7 days off per 28-day cycle), fulvestrant (10 mg/kg, SC, on days 1, 2, 3, 7, 11 [loading], then weekly), gedatolisib (10 mg/kg, IV, Q4D for 5 
doses per 28-day cycle) and their combinations in MCF7 and HCC-1428 xenografts. Drugs were initiated when tumour volume reached ~200 mm3; 
n = 8 mice per group at treatment initiation. Data are presented as mean, error bars = SD. Note: Data shown in Figure 5 and 6 are from the same 
experiments, the data are plotted over two sets of figures for clarity and comparability, the same vehicle and PIKTOR arms are shown in Figures 5 & 6.

In vitro measurement of PAM pathway inhibition: Western Blot - free drug levels
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