Targeting the PI3K Pathway in Gastric Cancer
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Introduction

Synthetic Lethality CRISPR Screen

Ø PI3K/mTOR/AKT intracellular signaling pathway plays a crucial role in cell
proliferation, survival, and differentiation. PIK3CA is commonly mutated in
cancers resulting in aberrant proliferation and dysregulation of apoptotic proteins.
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PIK3CA and BCL-xL Synergy
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Ø Small molecules targeting the PI3K/mTOR/AKT pathway are in clinical trials and
some have been approved already to treat a variety of solid tumors, though
resistance is often occurs during treatment.
Ø PIK3CA inhibitor, BYL719 is in Phase I for advanced solid tumors.
Ø 80% of EBV infected gastric cancers display activating mutations in PIK3CA and
approximately 20% of gastric cancers display mutant PIK3CA independent of
EBV infection status.
Ø Targeted oncogene CRISPR screen completed in gastric, head and neck, and
colorectal cancer cell lines identified candidate genes that are druggable targets
in combination with BYL719.

Fig. 2. A) Schematic of BYL719 CRISPR/cas9
oncogene knockout screen. Cancer cell lines were
transduced with a library of 2500 common
oncogenes, and selected with puromycin.
Transduced cells were treated either with DMSO
or BYL719 at the IC30 for each cell line
individually. Cells were grown out for two weeks
under drug and final populations were sequenced.
B) Cancer cell lines used in the CRISPR screen
with tissue of origin, PIK3CA mutation status, and
sensitivity to BYL719 as a single agent. Sensitivity
to BYL719 was used to select IC30 drug
concentration for the screen.

Ø Potent synergy between BYL719 and A-1331852, a BCL-xL inhibitor in several
gastric cancer cell lines.
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Fig 4: A) IC50 curves for gastric cancer cell lines MKN1 and AGS, head and neck lines 584-A2 and KYSE510, and
colorectal cell line CRC119 with the addition of BCL-xL inhibitor A-1331852 at 500nM. B) Cell growth over time of
representative cell lines 584-A2, KYSE510 and AGS with treatment with BYL719 only or BYL719 + A-1331852.

Future Directions
Ø Use CRISPR/cas9 to create stable TKT and BCL-xL knockout cell lines and treat
with BYL719 to confirm synergy in gastric cancer cells.
Ø Use CRISPR/cas9 to create stable CBFB and CRKL knockout cell lines and treat
with BYL719 to confirm resistance in gastric cancer cells.
Ø Test drug combinations that are effective in vitro in mouse models and assay tumor
growth and overall survival compared to standard of care chemotherapeutic drugs.
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Fig. 1: Sensitivity of cancer cell lines from diverse tissue types to A) BYL719, PIK3CA specific inhibitor, and B)
PIK3CA mutant (dotted lines) gastric cancer cell lines are more sensitive to single agent BYL719 treatment than
PIK3CA wild type (solid lines) cell lines. C) PIK3CA mutation status does not predict BYL719 sensitivity in nongastric cancer cell lines.

Fig. 3. A) Principal component analysis of oncogenes in screen ranked by synergy with BYL719 treatment in five
cell lines included in the CRISPR knockout screen. Each dot represents a replicate and colors represent tissue of
origin (see legend). Replicates for each cell line and tissue type cluster with gastric cell lines being more similar to
head and neck cell lines compared to colorectal cell line. B) Selected genes that may be sensitizers in gastric tissue
and resistors in non-gastric tissue based on a cumulative rank score. High rank scores indicate resistors and low
indicate sensitizers. C) Selected genes that may be gastric resistors and non-gastric sensitizers.
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