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Exploring resistance of renal cell carcinoma to targeted therapy
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Renal cell carcinoma (RCC) accounts for 2-3% of all adult malignancies and its incidence has risen over past 
decades. Although surgery is successful for early-stage localised tumours, RCC metastases are common 
and generally treatment-resistant, with poor patient prognosis. This is despite introduction of many novel 
tyrosine kinase (TK) inhibitors that target angiogenesis. Understanding mechanisms of resistance to 
targeted therapy, and developing measures to overcome resistance, may help improve patient care. Sunitinib 
remains the most commonly-used first-line TK inhibitor for RCC. This project aimed to develop resistance 
to sunitinib in RCC cell lines (SN12K1, Caki-1, Caki-2 and 786-0) and to describe differences in their 
growth and molecular characteristics compared with non-resistant parental RCC cultures.

RCC cells were made resistant by continuous, chronic exposure to 10µM sunitinib. Resistant RCC cell 
lines were stable in 10µM sunitinib for approximately 10 months. In comparison, parental cell lines treated 
with 10µM sunitinib showed 50%, 80%, and 90% death at 24h, 48h and 72h, respectively. Cell proliferation 
(MTT), morphology (microscopy), transmigration (migration chamber), and gene expression (Q-PCR) 
for interleukin (IL)-6, IL-8 and vascular endothelial growth factor (VEGF) were studied. Resistant cells, in 
general, did not show significantly-different proliferation from parental cells. Morphologically, resistant cells 
generally had significantly-increased nuclear and cellular size. The transmigration assay produced variable 
results for invasiveness, attesting to heterogeneity in response to therapy of RCC. IL-6 was significantly 
increased in all resistant cells, and VEGF in SN12K1 and Caki-2 cells. The IL-6-associated upregulation of 
VEGF may occur via TK-independent alternate angiogenesis pathways.
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