
• BRAF activating mutations are seen in more 

than 50% of melanomas.

• V600E mutation accounts for more than 90% 

of all BRAF mutant melanomas

• Vemurafenib specifically targets BRAF 

V600E and is effective for nearly half of 

patients but develops secondary resistance 

soon after start of therapy.

• PCSK9 has been shown to be involved in 

various cancers via activation of 

RAS/RAF/MAPK signaling pathway.

• PCSK9’s role in melanomagenesis of BRAF-

mutant melanoma is poorly understood, 

despite data suggesting BRAF mutants have 

a distinct lipid metabolic profile compared to 

WT.

• Here, I aim to demonstrate PCSK9 inhibition 

as a synergistic target with BRAF inhibition in 

melanoma treatment. 
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METHODS

1. PCSK9 association with BRAF was 

assessed with BRAF inhibition of BRAF-

mutant mouse YUMM-1.7 and human A375 

melanomas in vitro and analyzed via 

western blot to quantify PCSK9 expression 

levels. 

2. BRAF overexpression vectors were stably 

expressed in murine melanoma B16F10 

cells via lentiviral infection and cell lysates 

were run on western blot and assayed for 

PCSK9 protein expression levels. 

3. In vivo and in vitro YUMM-1.7 was treated 

with combination vs monotherapy of 

evolocumab/PCSK9 small molecule inhibitor 

or vemurafenib using syngeneic C57BL/6 

mice. In vitro cell viability was measured via 

MTT assay and in vivo tumor growth delay 

was measured via digital caliper. 

4. Tumors were harvested, homogenized, and 

assayed with fluorescent antibodies against 

surface and intracellular lymphocyte 

markers and assayed via flow cytometry to 

quantify tumor infiltrating lymphocytes.

RESULTS
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1. BRAF expression is necessary and sufficient to upregulate PCSK9 
expression.

2. PCSK9 inhibition in addition to BRAF inhibition affords significant 
added cytotoxicity to tumors in vitro

3. Combination therapy with evolocumab and vemurafenib causes 
significant delay in tumor growth in a manner suggesting enhanced 
efficacy of innate immune response 

Conclusions
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