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SUMMARY

Intravital imaging of BRAF-mutant melanoma cells containing an ERK/MAPK biosensor reveals how the
tumor microenvironment affects response to BRAF inhibition by PLX4720. Initially, melanoma cells respond
to PLX4720, but rapid reactivation of ERK/MAPK is observed in areas of high stromal density. This is linked
to “paradoxical” activation of melanoma-associated fibroblasts by PLX4720 and the promotion of matrix
production and remodeling leading to elevated integrin B1/FAK/Src signaling in melanoma cells. Fibro-
nectin-rich matrices with 3-12 kPa elastic modulus are sufficient to provide PLX4720 tolerance. Co-inhibition
of BRAF and FAK abolished ERK reactivation and led to more effective control of BRAF-mutant melanoma.
We propose that paradoxically activated MAFs provide a “'safe haven™ for melanoma cells to tolerate BRAF
inhibition.

INTRODUCTION nue 4 al,. 2071). In the case of EGFR-mutant lung tumors, it
has been shown that resistant cells may be present even before
Since the discovery of oncogenes that encoded protein kinases,  treatment and that these are at a strong selective advantage dur.
it has been hoped that inhibition of the relevant kinases would be  ing therapy (I Maheswaran et al., 2008; Ro
an sffective chemotherapeutic strategy (Shawver et al,, 2002). et al.. 2011, Turke et al., 2010}, However, the situation in BRAF-

This aspiration has become a clinical reality with the develop-
ment of inhibitors against Abl tyrosine kinase (Drukar et al
. EGFR family kinases (Maemondo et al )
et al., 20 and BRAF {Cl
etal, 2011; Flaherty et 0; Sosman et al,, 2012). However,
agents targeting either EGFR or ERAF typically show good effi-
cacy intumors with matching oncogenic mutations for a number
of months befora genefically resistant cells dominate the tumor
and the therapy fails {Kobayashi et Mz
2010, Poulikakos et al., 2011;

r

an et al

&
201 1; Villa-

mutant melanoma treated with BRAF nhibitors is less clear.
There is significant vanability in the magnitude of initial response
to BRAF inhibition (Chapman et al.. 2011; Sesman et al,, 2012)
and genstically resistant sub-clones have not besn detected
prior to treatment in tumors that show modest responses. It
has been proposed that non-cell autonomous mechanisms
involving HGF production by the tumor stroma may drive resis-
tance (5 ssman et al., 2012; Wilson et al., 2012). However,
itis not clear how selective pressure would act on the genetically
stable stroma to promote the emergence of resistant disease.

Significance

Many tumors show an initial response to targeted therapies before genetic resistance emerges; however, little is known
about how tumor cells might tolerate therapy before genatic resistance dominates. We show how BRAF-mutant melanoma
cells rapidly become tolerant to PLX4720 in areas of high stroma. We demonstrate that PLX4720 has an effect on the tumor
stroma, leading to enhanced matrix remodeling. The remodeled matrix then provides signals that enable melanoma cells ta
tolerate PLX4720. We propose that this safe haven enhances the population of cancer cells from which genetic resistance
emerges. This work highlights the need to consider the effects of targeted therapies on the tumor microenvironment.

® Crosshark

574 Cancer Cell 27, 574-588, April 13, 2015 @2015 The Authors
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