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Introduction

SCLC is a recalcitrant disease due to its disseminated stage at initial diagnosis and quick relapse after first-line chemotherapy
with acquired cross-resistance to additional therapies. The very low survival rate in SCLC patients has not been

changed much from last 4 decades. Therefore, there is a significant need to develop novel therapeutic strategies

against highly metastatic and drug resistant SCLC.

Protein kinases are vital in the process of oncogenic signal transduction contributing to different hallmarks of
cancers. Recently, CK1e was identified as one of the enriched kinases in SCLC patients using weighted gene co-
expression gene network analysis. However, the functional roles of CK1¢ in SCLC pathogenesis are still
unknown. CK g is a well-established positive regulator of Wnt/pB-Catenin signaling pathway. Activation of
Wnt/B-Catenin signaling pathway promotes tumor progression and CSCs activity in different cancers, including
SCLC. A recent study has shown that CK ¢ is specifically upregulated in intestinal stem cells and is required for
the maintenance of these cells. Our preliminary data shows that expression of CKlz¢ is specifically upregulated in
SCLC patient tumors compared to other type of lung cancers and normal lungs. As such, CK1e represents an
interesting therapeutic target against aggressive and drug resistant SCLC. In this proposal, we will define the role
of CKle in SCLC progression. Recent studies have shown that Wnt signaling pathway is activated in relapsed
SCLC tumors after chemotherapy. Wnt signaling promotes drug resistance by enhancing CSCs activity.
Therefore, we will also evaluate the role of CK1¢ in overcoming SCLC drug resistance by suppressing CSCs
activity. Umbralisib; inhibitor of CK1g, has recently been approved by FDA for the treatment of lymphoma. We
will test the therapeutic utility of Umbralisib against SCLC initiation, progression, and drug-resistance using
SCLC transgenic and patient-derived xenograft (PDX) mouse models.

The overall objective of this proposal is to define the role of CK1¢ in SCLC progression, metastasis and
drug-resistance. We will first evaluate if suppressing CK1¢ can inhibit the growth, progression and
metastasis of SCLC using in vitro and in vivo assays. Next, we will evaluate if inhibiting CK1¢ can sensitize
drug-resistant SCLC cells to cisplatin chemotherapy. Furthermore, we will evaluate the therapeutic
potential of CK1¢ inhibitor alone or in combination with cisplatin against SCLC progression and drug
resistance using PDX mouse models.
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. Accomplishments

None

Impact

The patient survival rate is very low in SCLC compared to other type of lung cancers, due to acquired
resistance to chemotherapy and lack of effect therapies against drug-resistant SCLC. Our studies defining
the novel roles of CK1¢ in SCLC will have significant impact on the current understanding of molecular
mechanisms involved in development of CSCs activities, tumor progression and drug resistance. The use
of FDA approved and orally active inhibitor of CK1¢ Umbralisib, drug-resistant cells lines and PDX models
in the proposed pre-clinical studies will ensure the development of novel therapeutic options for aggressive
and drug resistant SCLC. Overall, our studies will define novel role of CK1¢ in SCLC initiation and
progression and will establish its inhibitor as a novel therapeutic agent against aggressive and drug

resistant SCLC.
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