Project title: Phenotypic examination of PIK3CA allelic series using in vitro/in vivo sensor platforms.
Contact: Kenneth Scott
Experimental Approaches: 

CTD2 Methodology: Phenotypic examination of PIK3CA allelic series using sensor platforms.

[bookmark: _GoBack]Here we utilized an established and operational MCF10A normal breast epithelial cell model to assess the ability of candidate driver aberrations to promote cell grow in anchorage-independent conditions (soft agar assay) and proliferate in the absence of insulin and epidermal growth factor (EGF). This “sensor” cell platform was used to functionally annotate 29 mutations occurring in PIK3CA, which is commonly mutated in breast and other cancer types, including frequent “hotspot” events (e.g., E545K and H1047R) and other mutations occurring less frequently across the cancer patient population.

Allelic series construction and cell line production: To efficiently engineer PIK3CA expression vectors, we utilized a high-throughput mutagenesis and molecular barcoding (HiTMMoB) platform that permitted simultaneous completion of site-directed mutagenesis and recombination-based cloning of wild-type and mutant PIK3CA cDNAs into the pLenti6.3 V5/DEST (Life Technologies) lentiviral expression vector.  Lentivirus encoding these alleles was used to stably infect MCF10A cells for entry into anchorage-independent growth and proliferation assays as outlined below.  

Anchorage-independent growth assays: Soft agar assays were performed on 6-well plates in triplicate for cells transduced with pLenti6.3 V5/DEST-PIK3CA virus encoding individual wild-type or mutant alleles. Cells were selected for 5 days with 5.0 μg/μl blastocidin, and 1 × 104 cells were mixed thoroughly in cell growth medium containing 0.4% SeaKem LE agarose (Fisher Scientific) in RPMI plus 10% FBS, followed by plating onto bottom agarose prepared with 0.65% agarose in RPMI plus 10% FBS. Each well was allowed to solidify and subsequently covered in 1 ml RPMI plus 10% FBS plus P/S, which was refreshed every 4 days. Colonies were stained with 0.05% (wt/vol) iodonitrotetrazolium chloride (Sigma) and scanned at 1200 dpi using a flatbed scanner for colony quantitation.

Proliferation assays: Proliferation assays without growth factors (-insulin, -EGF or –insulin alone) were performed on 96-well opaque tissue culture plates. MCF10A cells expressing individual wild-type and mutant PIK3CA alleles were trypsinized and counted. Cells (300 per well) were resuspended in MEGM media (Lonza) with or without growth factors for daily serial time course growth measurements using Cell-Titer-Glo (Promega) following the manufacturer’s recommendations. Values were normalized to Day 0 and then average of all negative controls to calculate fold change at the indicated time points.

Ba/F3 IL3less survival assays: Ba/F3 lines were created by cloning PIK3CA variants into pHAGE—DEST-IRES-GFP vector and then infecting Ba/F3 cells by lentiviruses encoding individual wild-type or mutant alleles.   Ba/F3 IL-less survival assays were performed by removing medium after viral infection and culturing cells in low IL3 medium (1:10000 dilution) in duplicates. Cell viability was measured after 7 days using Cell-Titer-Glo (Promega) following the manufacturer’s recommendations. 

Tumor formation assays: For PIK3CA  variant tumorigenesis competition assays,1X105 cells from each of the HMLER cell lines expressing GFP, PIK3CAWT, eight PIK3CA constructs with silent mutations and twenty rare PIK3CA mutants were pooled and re-suspended in a 1:1 solution of Hank’s balanced salts and Matrigel (BD Bioscience) and then subcutaneously injected into female nude animals (Harlan, Indianapolis, IN). Tumors were collected at the tumor burden limit described in our IACUC-approved animal protocol at Baylor College of Medicine. Then gDNA obtained and barcode regions were PCR amplified using T3 and V5 primers. After PCR product purification, samples were analyzed by IonTorrent PGM sequencing machine.
