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Background: Lung cancers remain leading causes of cancer-related deaths in males and females worldwide. Despite extensive
research efforts, the genetic and epigenetic mechanisms which mediate initiation and progression of these neoplasms have not
been fully elucidated. In the present study, we utilized an induced pluripotent stem cell (iPSC) model to investigate epigenetic
mechanisms potentially contributing to stemness/pluripotency in lung cancers, and identify novel targets for treatment of
these malignancies.

Methods: iPSC were generated from normal human small airway epithelial cells (SAEC) by lentiviral transduction of Yamanaka
factors. Immunofluorescence, immunoblot, qRT-PCR, spectral karyotyping, RNA-seq, ChIP-seq, and DNA methylation array
techniques were used to characterize the Lu-iPSC. Murine xenograft experiments were used to confirm pluripotency of Lu-
iPSC, and examine in-vivo effects of target gene knock-down.

Results: Lung iPSC (Lu-iPSC) exhibited hallmarks of pluripotency including morphology, surface antigen and stem cell gene
expression, in-vitro proliferation, and teratoma formation. Additionally, Lu-iPSC exhibited no chromosomal aberrations,
complete silencing of reprogramming transgenes, genomic hypermethylation, up-regulation of genes encoding components of
PRC2, hypermethylation of stem cell polycomb targets, and modulation of more than 15,000 other genes relative to parental
SAEC. Additional Sex Combs Like-3 (ASXL3), encoding a PRC2 associated protein not previously described in reprogrammed
cells, was markedly up-regulated in Lu-iPSC as well as human small cell lung cancer (SCLC) lines and specimens. Knock-down
of ASXL3 inhibited proliferation, clonogenicity, and teratoma formation by Lu-iPSCs, and significantly diminished in-vitro
clonogenicity and growth of SCLC cells in-vivo.

Conclusions: These studies highlight the potential utility of our Lu-iPSC model for elucidating epigenetic mechanisms
contributing to pulmonary carcinogenesis. Our findings support further evaluation of the mechanisms and clinical implications
of ASXL3 up-regulation in SCLC, and the evaluation of novel pharmacologic regimens targeting ASXL3 for treatment of these
highly lethal neoplasms.
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