Sub-Group of PIK3CA WT breast cancer patients have hyperactive S1P and LPA signaling tumors responsive to PI3K inhibitors:
CE LX preast functional signaling test identifies new patient group who may benefit from PI3K inhibitors
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Background Results Results

Less than 20% of PISKCA mutated late stage breast cancer patients achieved an objective response in a Phase Il clinical trial with alpelisib, a recently approved Figure 2: Analysis Uf P|3K Invulvement iﬂ S1P/|.PA/HER1/HER3 Slgnallng ill p11ﬂ(] Mlltﬂl]t Hcc1954 Figure 5: Ahngrma] P|3K Smna]mg Detectgd in P|K3CA WT Patient P[]pu|a’[i[]n

PIK3CA inhibitor.! This suggests factors other than PIK3CA sequence variance status may be important to measure when identifying patients eligible for PI3K inhibitors.
The work described here examines aberrant GPCR-linked signaling through PI3K isoforms for potential identification of patients with PI3K-linked disease activity.

Class | PI3K isoforms have been shown to cooperate with GPCRs in several different ways to regulate signaling and oncogenic transformation. In one significant . o : : : S1P activated PI3K Signaling Activity LPA activated PI3K Signaling Activity
report, PI3K p110y and p110B have been shown to be activated directly by GPCR signaling. Residues in p110y and its regulatory isoform, p101, have been shown to be : T =T
critical for direct interaction with GPCR GBy heterodimer driven signaling and oncogenic transformation.? Additionally, PI3K activity in epithelial cells is directly linked to | o o ' - : - Patie : : 0 : : i : i : : 0
adhesion and concomitant cytoskeletal rearrangements.® * Two PI3K-isoform inhibitors and one pan-PI3K inhibitor ample Alpelisib D]-54¢ : , Al : D1-54¢ : ’
were tested using CELx to quantify potential PI3K isoform 196 0
The accumulation of phospholipid agonists of specific GPCRs, due to lipid metabolism abnormalities in cancer cells, may be a causal factor in tumor progression.* activity associated with S1P, LPA, HER1, & HER3 agonism.
Sphingosine 1-phosphate (S1P) and Lysophosphatidic Acid (LPA) are bioactive lipid agonists that signal through binding to two important GPCR families, STPR 1-5 and e CELy analvsis found that activity involving the PI3K-q 112 203 197 343
LPAR 1-6, respectively. S1P and LPA are able to signal through their specific GPCR receptors in a paracrine or autocrine fashion to regulate numerous cellular processes <oform isxllow and normal in allihree . c?nist Activities 143 0
iImportant for maintaining breast tumor growth such as pro-survival, inflammation, and invasion. S1P’'s and LPA's link to cancer signaling makes them tumor-promoting desoite bresence of 01104 mutations J ' 86 208 26 206 233
phospholipids with high potential for driving specific patient’s disease state.®® RIS P P
e Overall pan-PI3K activity involving S1P and LPA when 163 0 0
A new assay using an impedance biosensor designed to quantify cellular adhesion changes was developed to measure phospholipid-GPCR-initiated signaling activity determined using taselisib (in green) is reported as
and the involvement of the PI3K node in transducing this activity in individual patients’ live tumor cells. The CELx PI3K Signaling Function (CELx PI3K) Test measures abnormal when above test cut-off 109 193 60 360
ex vivo live tumor cell response in real-time to specific S1P and LPA agonists and PI3K antagonists to diagnose breast tumors with PI3K-involved hyperactive signaling. 0 0 0
| o o o Ny 195 215 85 476
e Data is reported in Signaling Units, which represents the signaling activity associated with a pathway and the binding target of
the inhibitor
1. Characterize the involvement of the PI3K node in hyperactive S1P and LPA-initiated signaling e S1P. LPA, EGF, NRG1 individually at 100 nM., 1000 nM, 300 pM. 50 pM respectively e Data is reported in Signaling Units, which represents the signaling activity associated with a pathway and the binding target of the inhibitor
2. Assess whether PI3K-involved hyperactive S1P and LPA signaling is limited to breast cancer cells with PI3KCA mutations. e Taselisib, alpelisib, and IPI-549 individually at 333 nM ® 1P and LPA individually at 100 nM and 500 nM respectively; alpelisib and [P1-549 individually at 333 M
e 17 HERZ2-negative breast cancer cell samples obtained from patient tumors were evaluated using the CELx Test
Figlll'ﬂ 3:- HCC1954 Xenograft RBS[]UI]SB to pan-PI3K |ﬂhihit0|’, Taselisib - Each patient cell sample was confirmed to have no p110-alpha mutations or variants using Sanger sequencing analysis of the p110-alpha gene
MethOdS e A CELx PI3K Test was performed on each sample using two PI3K-isoform inhibitors to quantify potential PI3K isoform activity associated with S1P and LPA agonism.
¢ Taselisib induces a significant anti-tumor effect in the 1000 - e Of the 17 patient cell samples tested, four were found to have total levels of signaling activity involving PI3K isoforms initiated by S1P activation above the 250 signaling
i . . L . . HCC1954 tumor .
Breast Cancer Cell Lines: Three p110a mutant cell lines were studied. HCC1954 and BT20 were maintained according to ATCC recommendations; Cal 51 was T/C ratio = 0.21 (o = 0.009- t-test] unit test cut-off.
maintained according to DSMZ recommendations. Cell lines were authenticated by ATCC STR Profiling. ) ratio =L.21p = L.UUI, T1es = - Confirms that abnormal S1P or LPA activity involving PI3K can occur in PIK3CA WT patient primary cells.
| | | | o | | * These results are consistent with the Taselisib CELx Test data h RUD —e—Vehicle —+Taselisib 10 mg/kg
Xenograft: 4-5-week-old female NSG (NOD scid gamma; NOD.Cg-Prkdcse? |12rg™™™"il/SzJ) mice were injected subcutaneously in the left mammary fat pad with two that reported abnormal levels of signaling activity involving o
million cells in 150 uL of a 50% Matrigel solution. Mice were randomly assigned to either the vehicle control group (10% Captisol; n=8) or taselisib group (10 mg/kg; nan-PI3K isoforms initiated by S1P or LPA activation ;
n=8). After the average tumor volume reached 150 mm3, mice were dosed by oral gavage with 100 pL dosing solution daily (QD) for 28 days. Tumor size and body Provi . £ 600 - .
. . . . . . . | . - Provides strong evidence that abnormal S1P or LPA
welght was measured at least twice weekly. Mice were euthanized at the study endpoint or when tumor size was > 2 cm3 (n=2 mice euthanized prior to end of signaling througgh the PI3K node is oncogenic % Summary Of Results COI']_ClUSlOnS
dosing; vehicle group). £
e A previously reported xenograft study found alpelisib, a % 400 -
Tissue Specimens: A panel of 17 fresh HER2-/PIKSCA WT tumor cells from breast cancer patients were obtained. Methods for tissue extraction and primary cell PI3K-a inhibitor, had no anti-tumor effect on HCC1954 12 >
culture are essentially as described previously.”"" Sequences of exons 7, 9, and 20 of the PIK3CA gene were determined by PCR amplification of genomic DNA _This data is consistent with the CELx Test data reporting S
followed bv Sanaer seauencina utilizing exon-specific assavs developed and performed by Genewiz . o . . _§, e CELX PI3K Test results correlate with xenograft results using two different ¢ \\Ve have previously reported that: 1) hyperactive HERZ2 signaling and
Y »ang g g g P Y P P Y ' that S1P and LPA signaling involving PI3K-a is at = N . . . . o .
ovel 200 - + -3 cell lines with p110a-mutations. hyperactive HER/c-Met signaling occurs in a sub-group of HER2-/c-
CELx Test: Real-time live cell responses to an S1P agonist, an alpha-specific PI3K antagonist (alpelisib), a gamma-specific PI3K antagonist (IPI-549), and a pan- norma Svels | —+ +- *}/lk D , | Met- breast cancer patients, and i) xenograft models demonstrate that
PI3K inhibitor (taselisib) were measured and quantified using an xCELLigence RTCA impedance biosensor (ACEA Biosciences). From these responses, S1P-initiated - Provides strong evidence that p110a mutants tumors - Abnormal pan-PI3K signaling initiated by GPCR's found in the HCC1954 using corresponding TKI's to inhibit this hyperactive signaling induces
signaling, and the net amount of PI3K isoform participation in S1P-initiated signaling was quantified. A previously determined cutoff was used to identify cell samples lacking abnormal |_D|3K involved S1P or LPA signaling are 0 | | | | cell line corresponded with the significant anti-tumor effect found in the significant anti-tumor effect 101314
with abnormal levels of PI3K-involved signaling activity. not likely to benefit from a PI3K-a specific inhibitor N % R R S o o pan-PI3K inhibitor (taselisib) arm.
| | R . | | ¢ \/\\e now extend those studies to demonstrate how receptors from
Dosing Day - Normal PI3K-a isoform involved signaling coincided with previously different classes (RTK and GPCR) work in unexpected ways to regulate

reported results finding no anti-tumor effect with a PI3K-a isoform

nhibitor (loslisib) in HCC1954 and CAL5] 2 complex signaling through an internal kinase to control various cellular
inhibitor (alpelisib) In an -51.

functions associated with PI3K isoforms, independent of the mutational
status of p110a.

Figure 1: Biosensor Enables Quantification of Signaling Activity Real-Time in Live Cells
e The CELXx PI3K Test found two of three cell lines with p110a-mutations

lacked abnormal PI3K-a isoform involved signaling.

Figure 4: Analysis of PI3K Involvement in S1P & LPA Signaling in Three p110a Mutant Cell Lines

Background Example Impedance vs. Time Data Set e Measurement of PI3K-involved signaling initiated by GPCR's may
. Cells Stimulated with Agonist Pathway specific ligands and inhibitors | - - _ _ e A fraction of p110a-WT patient tumor samples have abnormal PI3K provide a more sensitive and Spe_le.IC_method of identifying patients
e The CELx Test leverages connections 7 — — R — used to turn on/off signaling pathways e Two PI3K-isoform inhibitors and one pan-PI3K inhibitor were SIP Activated LPA Activated involved signaling most likely to benefit from PI3K inhibitors than p110a status.
between cell adhesion, impedance, and cell , No Drug Dilution series of specific tested in CELx to quantify potential PI3K isoform activity
signal transduction '] ox shimulation inhibitor with fixed agonist | | A 4 associlated with S1P or LPA agonism in additional mutant Dan-F . . Dan-F > .
e | ive cells are attached via ECM to a 5 1 concentration .' Very subtle cell adhesion cell lines ; Alpe o 0 Al h
microelectrode on the bottom of a 96-well | | ATEnES Al MEAsUEs e Abnormal activity involving PI3K-a was only found in 1 of 3 References
Impedance biosensor plate. Additionally, 4 | -, ] the cell lines tested (in yellow) 231 517
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