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Ba[}kgrﬂllﬂ[l Resulis Figure 3. Defining Test Conditions and Specificity of the CELx HSF Test Measurand
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HER2 gene (ERBB2) amplification and/or HER2 protein overexpression is detected in approximately 15-20% of breast cancers and is associated with more aggressive Figure 1. Characterization of Primary Eplthellal Cells Derived From Patient Tissue v : - . « 1.0 0] driven CELx signalin R39
disease progression, metastasis, and a poorer prognosis [1-4]. Agents targeting HERZ, such as trastuzumab, lapatinib, and pertuzumab, significantly improve clinical outcomes | R  ——— 4 4 - 1421 3 22:0%%250 E . E - o
in HER2+ patients [4, b]. Currently, a patient’s eligibility for HER2-targeted therapies is determined by their IHC- or FISH-based HER2 testing scores [4]. However, clinical trials o Jh SIS B B 10: R39 103 Bp2 0 = e Tumor T 40 5" % S § 0.4
have indicated a weak correlation between HER2 expression levels and HER2 targeted therapy benefit [6, 7]. Other biological factors, such as HER2 signaling activity, may be ' B :Z " :Z e o o Healthy % 0.8 E % 0.4{ ECsq=587pM % ECso = 36.7 pM o
important to measure, in addition to expression and amplification of HER2, when identifying patients eligible for HER2 therapies. 810? TR ) o5 400 0 LCJU 8-2 £ A T R2=0.9720 g 041 R?=0.9363 § .
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It has been well established that in breast tumors, the catalytically inactive HER family member HERS is an obligate partner for HER2 and couples active HER2 1o the PISK/AKT §10‘%’00'""'1"61"“"1‘6‘2‘"""1"5‘3‘"“1'54 10900 o 162 i6Y o = - .: ° % A 0-5 /. IS N s mm“‘““*“‘"@weilnrjfitf;m S o 3" S R®=0.9495
pathway to drive tumor cell growth and survival [8-11]. Numerous other mechanisms have been proposed to examine biomarker correlation with drug efficacy that to date have q ""Rs7 IR | S o o o ° ° A | 0.0 - - . . 0.0 . - - - 0.0 . . . . . .
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not been clinically adopted, e.g., PI3K activating mutation [12] and HER2 mutants [13]. g g % . L5 Time (hour) Log [NRG1b] (pM) Log [EGF] (pM) Log [Pertuzumab] (ug/mL)
To measure the HER2-driven signaling activity of a patient’s tumor cells, a new assay using an impedance biosensor, the CELx HER2 Signaling Function (CELx HSF) Test, was 10 10 Sioma  Basa - o *® ¢ (A) R37 primary cells seeded at different densities were stimulated with NRG1b (3nM). CELx curves are displayed using Delta Cl values to demonstrate the relative signals
developed [14, 15]. o' ol TN PR X B A T T T v N I T T T o 2i0  Sin  ats im0  6bo normalized to the time point (arrow) when NRG1b was added. Positive correlation between cell number and NRG1-driven CELx signal is shown in the inset.
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This study provides an initial assessment of the CELXx test, specifically to accomplish the following: (A) A representative culture of primary cells from a digested tumor biopsy. (B and C) Dose-response curves of NRG1b an.d EQF Stlm.u.lat.lon. O,f CELx signals in R39 prllmary cells. |
(B) Flow cytometric analysis of luminal (EpCAM+, Claudin4+) and basal (CD49f+, CD10+) (D) Dose-response curve of pertuzumab showing its specific inhibitory effect on NRG1b-driven CELx signal.
1. Quantify HER2-driven signaling activity (HER2s) in cell lines and primary epithelial cells. markers on representative tumor primary cells harvested at the time of CELx HSF test.
2. Assess the correlation between HER2 expression levels and HERZ signaling function. EC) P|O)Jf showing the Mean Fluorescence Channel (lz/”:c) O)f the luminal marker EpCAM
| o | | | | x-axis) and the basal/progenitor biomarker CD49f (y-axis) for all 34 tumor samples tested. . . .
3. Define a preliminary cut-point between normal and abnormal HER2 signaling function. | | | | Table 4 CEI.X HSF Test Results Of [ Abnormal S|gnal|ng HERZ- Pa“ent
4. Estimate the proportion of HER2- primary breast cancer tumors with abnormal HER2 signaling. — — FIQUFB 4, HER2- Abnormal S'gnalmg by CELx HSF Test Samp|es With Normal and HER2+ Cell Line Comparatgrs
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* The majority of the cell lnes expressed PR between 40 and 280 5 100 (DAKO 3+) (solid line) and HER2- cel N ST st N S N S N S B S 39 634 204 228 475 = Abnormal
Reference Breast Cancer Cell Lines: 9 HER2+, 10 HER2- were tested, including two cell lines used as 0 and +3 controls in IHC HER? clinical tests. S | line MDA231 (DAKO 0) (dashed line) o = | R20 239 286 824 409 120 Abnormal
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(D) Comparison of expression levels of HER2, ERa, and PR, - that is coincidentally in the same range S-S N [ P SR Bt st e e s YRS S R82 336 332 668 272 40 Abnormal
Specimens: A training set of de-identified fresh breast tissue specimens was obtained from 50 patients, 34 with HER2- breast cancer (IHC O or 1+) and 16 healthy determined by flow cytometry, between primary cells and cell lines 50 as the healthy samples. The bar below = e - RO5 250 116 366 227 44 Abnormal
patients. Summary of 34 HER2- tumor patient characteristics is in Table 1. (HER2+ and HER2-). the graph represents the range of means ~ R58: Pertu+NRG1b R25 326 206 533 238 29 Abnormal
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Cell Culture: Methods for tissue extraction and primary cell culture are essentially as described previously [16, 17]. All cell lines were maintained according to ATCC T FI= i R i ot E(MF(%/ 31-910) Y Time (hour) T ——— 25 3 e 31 = F—

- - - uorescence ISSU€E 1lesle range ol- : cell line Corma
recommendations and authenticated by ATCC in March 2016. ( ) Representative CELx time-course curves representing a high, SKBR3 cell | 802 367 1169 401 143 Ab |
Flow Cytometry: Flow cytometry of all cells was performed on a BD FACSCalibur using cells harvested at the time of the CELx HSF test using FACS markers listed in abnormal HER2 Silgnalilng acti.vilty i.n a high responder (R39) CELx HSF tests were performed on 34 primary tumpr cell samplgs from patients With breast cancer Qlassified as
Table 2. Flow cytometry results are 100% concordant to the standard clinical IHC test evaluations for HERZ2, ER, and PR that were provided for each specimen by the clinic. and a low HER2 signaling activity in a nonresponder (R58). In HER2- to measure HERZ pathway stimulation and signal specificity. For comparative purposes, 16 primary breast

this display, curves of NRG1 stimulation in the absence versus epithelial cell samples from healthy patients, and DAKO IHC test standard breast cancer cell lines SKBr3 and
CELx HSF Test: Real time live cell response to specific HER2 agonists (NRG1b or EGF) with or without an antagonist (pertuzumab, HER2 dimer blocker) was measured presence of pertuzumab (10ug/mL) are presented. MDA-231 were also analyzed with CELx HSF Tests. NRG1b-induced and EGF-induced CELXx signals for tumor and
and quantified using an xCELLigence RTCA impedance biosensor (ACEA Biosciences). From these responses, the net amount of HER2 participation in HER2 signaling C : e v : : healthy primary cells and a HER2+ reference cell line (SKBr3) (DAKO test score 3+) are summarized in the table.
initiated by the HER agonists (‘HER2.") was determined [15, 16], Table 3. HER1-3 Expression in Figure 2. Platform Sensitivity Enables Quantification of HER2 Signaling
Primary Tumor Cells
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Mouse anti-human progesterone receptor (PRG) conjugated to eFluor660, clone KMC912 eBioscience, San Diego, CA *“The CELx Test positive patient samples are in red. . In the 7 CELx HSF test positive HER2- samples, the HER3 expression levels span from low to high range.
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