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for this patient population. An ideal therapeutic would work in concert with current therapy, have strong
blood brain barrier penetration, and have the potential to work in both BRAF mutated and BRAF wildtype
patients. Our group has identified IRAK-4 as a novel target in MBM and proposes the oral IRAK-4
inhibitor CA-4948 as potential treatment in MBM in combination with aPD1 therapy.

Melanoma represents an inflamed and immunologically active tumor with upregulation of multiple
mechanisms for growth, proliferation, angiogenesis, metastatic seeding, and resistance to therapy [3].
One of these mechanisms that utilizes inflammatory signaling to promote progression is the Toll-like
receptor (TLR) signaling cascade. TLRs are an aspect of the innate immune system designed to
recognize microorganisms and signals released from dying cells [4]. This innate activation triggers
downstream adapter proteins like myeloid differentiation primary response protein 88 (MyD88) and
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Figure 6. Dual implantation model of combination CA-4948 and aPD1 therapy. (A) Schematic of experimental design. C57BI/6 mice underwent subcutaneous and intracranial B16.F10 tumor implantation
as previously described. Tumors were allowed to establish for 5 days prior to starting therapy. Mice were then treated with either oral CA-4948 100mg/kg gD alone for 2 week treatment course, anti-PD1 ab
alone administered IP every 72hrs for total of 4 doses, combination oral CA-4948 and IP anti-PD1 ab, or control (oral excipient and IP IgG). Starting on initial day of treatment subcutaneous flank tumor
volumes were measured in three dimension (L x W x Depth) and recorded on days 5, 7, and 11. (B) total tumor volume measurements for mice treated with the 4 planned treatment groups plotted over time.
Results show CA-4948 alone and CA-4948 plus anti-PD1 ab treatment significantly slowed and reduced growth of subcutaneous tumors. There is an overall trend towards the combination therapy reducing
tumor volume growth velocity to a higher degree than CA-4948 alone and mice were observed in this treatment cohort with tumor regression (n=10 mice per group).

MM 3712

CONCLUSIONS

interleukin (IL)-1 receptor-associated kinase (IRAK-1 and -4) which activates transcription of multiple % | * IRAK-4 is highly expressed in human MBM and this expression is also seen in the tumor
cellular kinases and transcription factors (JNK, AP-1, MAPK, and NF-kB) upregulating production of % ' microenvironment and reactive astrocytes

inflammatory chemokines and cytokines like TNF-a, IL-1, IL-6, and IL-8 [4, 5]. IRAK-4 also upregulates . Upregulated IRAK-4 leads to downstream increases in protein expression of NF-KB, JNK1/2,
expression of proteins involved in cell survival and division [4]. These signals work to recruit adaptive : ; _, IRAK-1, and reflexive suppression of inflammation through IKBa,, IKBe, and SOCS6

immune cells to the environment and promotes sterile inflammation [5] While this is initia”y d POSitiVG Figure 1: Advanced immunohistochemistry and confocal microscopy of human melanoma brain metastases samples (MM3088, MM3712, MM3042). (A) MBM have strong IRAK-4 . A 494;8 h id d : . h g I " ifi .
feature leading to pathogen clearance, unchecked and rampant upregulation of this inflammatory expression, immune cells of the tumor microenvironment counterstained with CD45 and astrocytes stained with GFAP, DAPI used as nuclear localization stain. Merge panel shows CA- reaches rapid BBB penetrance and maintains therapeutically signiticant concentration

upregulated expression of IRAK-4 in both tumor and tumor microenvironment at 60x magnification. (B) MBM additionally expression high levels of phospho-IRAK-1 with reduced levels in in the CNS for up to 8 hrs foIIowing single oral dose

cascade leads to tumor growth and proliferation and reflexive suppression of the immune system. surrounding tumor microenvironment. (C)MBM have upregulated expression of active NF-kB which is main transcriptional target of IRAK-4.

Studies in melanoma have shown IRAK-4 is upregulated and activated in most cutaneous melanoma *  CA-4948 significantly reduces intracranial B16.F10 tumor volume in vivo resulting in significant
increase in survival compared with control
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for two weeks. Subcutaneous flank tumor volumes were then measured in 3 dimensions using electronic calipers and tumor with oral CA-4948 at dose of 50mg/kg, 100mg/kg, or excipient control for 2 week treatment course. (B) Kaplan-meyer plot of overall survival, there is a trend towards
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