The Regulation of Apoptosis by Cooperative Src and MAPK Signaling
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Abstract

Introduction: Thyroid cancer is the most common endocrine malignancy with poor survival rates for patients with

advanced and anaplastic thyroid cancer due to lack of effective therapies. While genetic alterations in the MAPK Combined Src and MEK1/2 inhibition induces expression of BIM in cells Combini Bel-xL mimetic with S d MEK1/2 inhibition i ££i .
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been mixed success in targeting this pathway in the clinic. Our lab has demonstrated that combined Src and MAPK a BRAF-mutant cell
inhibition results in synergistic inhibition of growth in vitro and in vivo, and increased apoptosis in BRAF- and RAS- BRAF0E +
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mutant cells, while PIK3CA-mutants are resistant. Here we have further delineated the mechanism(s) of apoptotic 3 o
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Results/Discussion: RPPA identified the pro-apoptotic protein BIM as a key regulator of the apoptotic response. Beta Actin g’ ° o NN o < g ° N . \ N T 2 0.0 : : : : :
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and MEK1/2 inhibition when treated with the combination, and only a 1.5- to 3-fold induction of BIM in cells that are ¥ <° ¥ ° = e\é“’ &SP 0@“”
driven by combined Src and MEK1/2 inhibition. Sale et al. demonstrated that low Bcl-xL expression in melanoma treated with indicated doses of either trametinib, dasatinib, or the combination for 24 hours. Lysates were then analyzed by Figure 7: High Bcl-xL expression in thyroid cancer predicts sensitivity to Bcl-xL inhibition. RNA-sequencing mRNA expression data from
tumor cells compared to pancreatic tumor cells predicted sensitivity to an MCL1 inhibitor. Here we demonstrate immunoblot analysis and probed for the indicated antibodies. Band intensity was quantified using ImageStudio. the Cancer Cell Line Encyclopedia for MCL1 (left) Bcl-xL (middle) and MCL1:Bcl-xL (right) ratio in colorectal cancer (CRC), melanoma,
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thyroid tumors cells align with pancreatic tumor cells and are thus more sensitive to a Bcl-xL inhibitor. thyroid, non-small cell lung cancer (NSCLC) and pancreatic tumor cells. Values are reads per kilobase million (RPKM) in log, scale. Median
Ectopic Expression of inducible BIM sensitizes a PIK3CA-mutant resistant cell to values are indicated by black lines.
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Figure 3: BIM protein expression in response to combined Src and MEK1/2 inhibition. RPPA analysis comparing BIM expression k; R S S Parental PTREX pTREX BIM MEK1/2 inhibition, while this induction is blunted to 1.5-3-fold in cells that are resistant to Src and
levels in 7 sensitive (left) and 3 resistant (right) cell lines treated with vehicle, dasatinib 50 nM, trametinib 100 nM, or the Dasatinib [nM] + 100 nM Trametinib MEK1/2 inhibition
combination for 24 hours. One-way ANOVA with multiple comparisons was performed using GraphPad Prism 9 *** p<0.005 Figure 6: Induction of BIM in low BIM expressing cells sensitizes them to combined Src and MEK1/2 inhibition. Left: PIK3CA-mutant * Overexpression of BIM promotes sensitivity to growth inhibition induced by Src and MEK1/2 inhibition
* p<0.05 T238 parental, empty vector (pTREX), or BIM overexpressing (pTREX BIM) cells were treated with 1ng/mL of doxycycline for 24 hours, in an otherwise resistant cell line

then subsequently treated with increasing doses of dasatinib and the indicated dose of trametinib for 72 hours. Viability was
o measured using CellTiter-Glo 2.0 (Promega). The viability of cells treated with DMSO alone was set to 100% and inhibition of growth S
inhibition. by 50% is represented by the dashed line. Results shown are the means +/- SEM from three independent experiments. Right: IC50 inhibitor

value of dasatinib in the presence of trametinib was calculated using GraphPad Prism 9. An IC50 cut-off of 90nm was used to mark » Addition of a Bcl-xL inhibitor enhances the efficacy of combined Src and MEK1/2 inhibition in a sensitive
sensitivity to dasatinib (dashed line). BRAF-mutant cell

Hypothesis: Pro-apoptotic protein BIM is necessary for mediating sensitivity to combined Src and MEK1/2 * Thyroid tumor cells align with pancreatic tumor cells and thus are predicted to be sensitive to a Bcl-xL




