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ABSTRACT
Recombination signal binding protein immunoglobulin region kappa (RBP-Jk) is a
sequence specific DNA binding protein and the major effector of the canonical Notch Signaling
Pathway. Notch signaling has been extensively studied due to its etiologic role in viral and nonviral cancers. However, most biochemical and genetic models for Notch target gene transcription
have considered only a single RBP-Jk isoform, canonical RBP-Jk1 (Jk1). Our lab has discovered
a novel isoform, RBP-JkP10 (JkP10) whose transcript lacks a Jk1 exon which encodes protein
surfaces predicted to bind activated Notch1 (NICD1) and mastermind like transcriptional
coactivator (MAML1). Those interactions are necessary to form the Notch1 transcriptional
activation complex.
Fluorescence Activated Cell Sorting (FACS) of Notch driven, Non-Small Lung Cancer
(NSCLC) cells showed that ectopic expression of JkP10 reduced expression of the cell
proliferation marker Ki67 and increased cells in the S phase measured by Propidium Iodide.
Ectopic JkP10 increased NSCLC cell’s fractionalized DNA content and caspase 3/7 activity.
Measured by RT-qPCR, ectopic JkP10 reduced the expression of c-MYC and Cyclin D1. We
hypothesized that ectopic JkP10 reduced the growth of NSCLC cells by repressing transcription
of Notch1 target genes.
In RBP-Jk null B-cells, ectopic JkP10 reduced the expression of c-MYC and Cyclin D1
and luciferase expression of Notch target promoter reporter vectors. By fusing Jk isoforms to the
VP16 transactivation domain we demonstrate that JkP10 binds DNA and can compete with
canonical Jk1 for promoter binding. Supporting the prediction that cognate JkP10 may be unable
to form a transcriptional activation complex with NICD1, we found that ectopic Jk1 but not
JkP10 rescued transactivation of Notch target promoters by ectopic NICD1 in the Jk null cells.
However, co-immunoprecipitation experiments have been unable to confirm that JkP10 fails to
interact with NICD1.
Molecular Beacon probes showed that the ratio of JkP10 to Jk1 transcript is greater in
non-malignant lung epithelial cells compared to NSCLC cells, suggesting JkP10 could be tumor
suppressive in lung epithelial cells. We hypothesize JkP10 inhibits Notch1 signaling by binding
to Notch1 target promoters and remaining in a transcriptionally repressive state due to its
inability to form a productive transactivation complex with NICD1.

