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            Abstract
Hedgehog pathway–dependent cancers can escape Smoothened (SMO) inhibition through mutations in genes encoding canonical hedgehog pathway components; however, around 50% of drug-resistant basal cell carcinomas (BCCs) lack additional variants of these genes. Here we use multidimensional genomics analysis of human and mouse drug-resistant BCCs to identify a noncanonical hedgehog activation pathway driven by the transcription factor serum response factor (SRF). Active SRF along with its coactivator megakaryoblastic leukemia 1 (MKL1) binds DNA near hedgehog target genes and forms a previously unknown protein complex with the hedgehog transcription factor glioma-associated oncogene family zinc finger-1 (GLI1), causing amplification of GLI1 transcriptional activity. We show that cytoskeletal activation through Rho and the formin family member Diaphanous (mDia) is required for SRF–MKL-driven GLI1 activation and for tumor cell viability. Remarkably, nuclear MKL1 staining served as a biomarker in tumors from mice and human subjects to predict tumor responsiveness to MKL inhibitors, highlighting the therapeutic potential of targeting this pathway. Thus, our study illuminates, for the first time, cytoskeletal-activation-driven transcription as a personalized therapeutic target for combatting drug-resistant malignancies.
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                    Figure 1: The PTC53 BCC mouse model produces SMO-inhibitor-resistant tumors with human tumor characteristics.[image: ]


Figure 2: Multicomponent genomic analyses identifies SRF as a previously unrecognized hedgehog cofactor with aberrant activation in rBCCs.[image: ]


Figure 3: SRF and MKL1 are necessary for rBCC growth and potentiate hedgehog pathway activity.[image: ]


Figure 4: MKL1 accumulates in the nucleus in mouse and human rBCCs.[image: ]


Figure 5: Downstream hedgehog activation requires active Rho and mDia.[image: ]


Figure 6: Pharmacological inhibition of MKL1 produces an in vivo therapeutic response in mouse and human BCCs.[image: ]
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