ELUCIDATING THE ROLE OF EHD1 IN THYROID TUMORIGENESIS
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Background, Significance, Hypothesis: Work from our laboratory has established that Epidermal Growth Factor Receptor (EGFR) Pathway Substrate 15 (EPS15) Homology Domain-containing protein 1 (EHD1) plays a crucial role in ensuring high cell-surface expression of various receptor tyrosine kinases (RTKs). A pro-tumorigenic role of EHD1 overexpression has been demonstrated in Ewing sarcoma, breast cancer, and non-small cell lung cancer. A previous study found EHD1 overexpression in thyroid cancers, correlating with larger size and lymph node spread, however, whether EHD1 overexpression represents a tumor cell intrinsic modulator of thyroid cancer cell oncogenesis has not been investigated. We hypothesized that EHD1 overexpression plays a pro-oncogenic role in thyroid cancer and that its genetic downregulation in EHD1 overexpressing thyroid cancer cell lines will impair their oncogenic traits. 
Experimental design: To test this hypothesis, we generated EHD1 knockout (KO) or knockdown (KD) in EHD1-overexpressing thyroid cancer cell lines (TPC-1, KTC-1, and BCPAP) using the CRISPR/Cas9 Knockout approach or stable expression of doxycycline–inducible shRNAs, respectively. Western blotting was performed to confirm the loss or downregulation of EHD1 protein expression in KO and KD cells, respectively. To assess the impact of EHD1 KO or KD on thyroid carcinogenesis, we compared control and KO/KD cell lines for cell proliferation, migration, and tumorsphere forming ability. 
Data and Results: First, to establish the pro-oncogenic role of EHD1 and its specificity, we generated CRISPR-Cas9 EHD1 Knockout (KO) derivatives. EHD1-KO markedly and significantly reduced the magnitude of cell proliferation, measured using the Cell-Titer Glo assay in TPC-1, KTC-1 and BCPAP cell lines. Furthermore, EHD1-KO in these cell lines induced a significant reduction in transwell cell migration and tumorsphere forming ability. To further validate these findings, we utilized a Doxycycline - inducible EHD1 knockdown (KD) system where we demonstrated the Doxycycline-inducible downregulation of EHD1 in EHD1 shRNA-expressing thyroid cancer cell lines but not in control shRNA-expressing cell lines. Functional analyses using KD cells produced results consistent with those observed in EHD1-KO models, reinforcing the pro-oncogenic role of EHD1.
Conclusion: Our results support the hypothesis that EHD1 overexpression plays a crucial tumor cell intrinsic pro-oncogenic role in thyroid cancer progression. The CRISPR-Cas9-mediated knockout (KO) and doxycycline-inducible shRNA knockdown (KD) in thyroid cell models provides a suitable approach to further examine the role of EHD1 in tumorigenesis and metastasis in vivo as well as to dissect the signaling pathways altered by EHD1 overexpression, including potential crosstalk with receptor tyrosine kinases. The tools generated here should also facilitate further research on the potential role of EHD1 in modulating the tumor cell cross talk with tumor immune microenvironment which is altered in thyroid cancer.
