Quantitative Phosphoproteomic Phenotyping of Acquired Resistance to HERZ2 Kinase Inhibitors in Breast Cancer using Multimodal Phosphopeptide Enrichments
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in the advanced stage setting. To study the underlying molecular mechanisms involved in
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overexpressing (HER2+) human breast cancer cell lines including the BT474 and SKBR3 cell Phosphopeptide Analysis
lines. Treatment naive, parental BT474 and SKBR3 cell lines are highly sensitive to the antitumor
effects of a HER2 tyrosine kinase inhibitor, with an IC50 in the 100 nM range. Higher
concentrations of the HERZ tyrosine kinase inhibitor (~1 uM) acutely kills BT474 and SKBR3 cells
within 72 hours. To generate HER2 kinase inhibitor-resistant cells, we continuously treated BT474

BT474 and SKBR3 pY BT474 and SKBR3 pST BT474 and SKBR3 TiOx BT474 and SKBR3 pY, pST, TiOx

LC-MS/MS Analysis and Database Searching - Peptides from each enrichment strategy were
separated on a 75 pm X 10 cm Pico-Frit reversed-phase column packed with Magic C18 AQ and
_ o ) ) : b eluted using a 90-min linear gradient of 5%—30% acetonitrile in 0.125% formic acid delivered at
and SKBR3 cells with clinically relevant concentrations of the tyrosine kinase inhibitor. After 280 nl/min (Easy nLC (Thermo Fisher). Tandem mass spectra were collected in a Top 20 data-
several weeks, we began to see the outgrowth of resistant clones. After several months of culture dependent manner with an LTQ-Orbitrap Velos mass spectrometer. All MS/MS spectra were then

in the continuous presence of the tyrosine kinase inhibitor, we established stable HER2 kinase exported as individual DTA files and searched using SEQUEST 3G in SORCERER 2 (Sage-N
inhibitor resistant BT474 and SKBR3 cell lines (rBT474; rSKBR3) that maintained >90% viability Research) against the NCBI human database and their reversed sequences. A precursor mass

i_n the presence of 1 uM qf the inh_ibitor. The methodology used to develop these resistant_cell tolerance of 50 ppm and a product ion tolerance of 1.0 Da (CID) was allowed. One tryptic
lines was previously published (Xia W., et al. PNAS, 2006). We have further characterized terminus was required, and four missed cleavages were allowed. Static carbamidomethylation of
resistant cells from a functional standpoint. They appear to have the same growth kinetics as their cysteine was required, and appropriate variable modification - phosphorylation and methionine
parental cell counterparts. However, resistant BT474 exhibit increased migration and invasion in oxidation - were dynamically allowed with a maximum of four modifications of one type per
cell-based assays compared with parental controls. Therefore, there are functional differences in peptide. Peptide spectral matches were filtered to a 5% false discovery rate using linear

tumor behavior that occur with the development of resistance. This work seeks to understand discriminant analysis in with the target-decoy strategy. Each sample was analyzed in duplicate.
these differences in the context of phosphorylation signaling.

Jey Low Overlab in Phosphopepiides Enriched by Thiee Methods

Cells and Lyophilized Peptides - Wild type and HER2 kinase inhibitor-resistant BT474 and
SKBRS3 cells were cultured. Biological triplicates for each cell line were prepared. The cells were
harvested, and lysed in 8M urea lysis buffer. After dilution to 6M urea, Bradford assays were
performed, and then all samples were diluted with 50 mM ammonium bicarbonate to give equal
protein concentrations. From each sample, an 8.2 mg aliquot (total soluble protein) was reduced
by DTT, alkylated by iodoacetamide, and digested by TPCK trypsin. (overnight, 37C). Crude
peptides were purified by C18 Sep-Pak (Waters Corp, Milford MA) column, aliquoted, lyophilized
and stored at -80C until use.

Immunoaffinity Purification of pY and pST Phosphopeptides - IAPs of pY and pST peptides
from wild-type and resistant cells were performed using the PTMScan protocol. Briefly, the
antibody for each PTM was conjugated to Protein A bead (Roche) (overnight, 4 C) and then
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washed extensively by PBS. For each sample, a total of 6 mg of tryptic peptides were dissolved : 4 )i ﬁ] 4 i {
in 1.4 ml of IAP buffer and mixed with pST ‘SuperMix’ (mixture of 17 different pST motif-specific G nl o - “ e o
antibodies) Ab beads, and incubated for 2 hours at 4 °C. The flow-through of the pST IAP was BT474 pY, pST, TIOX | SKBR3 pY, pST, TIOX T BT474 & SKBR3 pY, pST, TIOX

subject to IAP using a pY motif-specific antibody. After each IAP, each set of beads was
independently washed twice with 1 ml of IAP buffer and three times with 1 ml of HPLC grade
water. Peptides were eluted from beads with 0.15% TFA. Eluted peptides were desalted (Empore
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