Tipifarnib synergizes with a TKI in clear cell renal cell carcinoma models Abstract
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BACKGROUND Tipifarnib enhances the anti-angiogenic activity of axitinib in vivo Potential mechanisms of synergy for tipifarnib plus axitinib

_ S . o combination in ccRCC
Clear cell renal cell carcinoma (ccRCC) is a highly vascularized tumor type, primarily due to A) : Tlplfarmb Axmmb Tipifarnib + axitinib
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Tipifarnib, a farnesyltransferase inhibitor, potentially blocks hyperactivated growth factor L) a4 S ety oy BNCRTEY Wi PN ey,
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Here, we utilize cell line and PDX models to establish the scope and mechanistic /w & r e aa e Al TR N ) e R ek

underpinnings of tipifarnib-axitinib effects and strengthen the scientific rationale for > m A L AL e PR £
combining TKIs with tipifarnib in the treatment of patients with ccRCC . S T R
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Tipifarnib'aXitinib combination causes tumor regression or stasis Figure 2. Tipifarnib plus axitinib combination leads to decreased expression of endothelial ' “vHL P

in VHL-mutant and VH L-Wildtype ccRCC models cell markers in vivo. A) Representative images of immunohistochemistry analysis for vascular ee-t
markers in 786-O tumors collected after thirteen days of treatment with vehicle, tipifarnib (60

mg/kg BID), axitinib (36 mg/kg QD), or the combination. VEGFR?2 and CD31 are markers of
o Vehidle endothelial cells. B) Quantitation of indicated target expression Is expressed by percent of area Tumor cell
= Tipifarnib 60 mg/kg BID with positive stain over the tumor area, for each of the tumors shown in A. Measurements were
—Axitinib 36 mg/kg QD performed by a pathologist, who was blinded to the identity of the treatment groups. Figure 4. Tipifarnib can affect signaling pathways in both endothelial and tumor cells,
~== Tipifarnib + axitinib providing a potential explanation for the synergistic effect with axitinib. Tipifarnib
potentially blocks VEGFA-induced angiogenesis pathways in endothelial cells and/or mTOR-
- P <0.001 dependent signaling in tumor cells. For the latter, we hypothesize that in response to hypoxia

.. . e ey e . . . . Induced by decreased endothelial function and support, tumor cells become more dependent on
vy~ , Tipifarnib and axitinib inhibit endothelial cell tube formation in mTOR signaling, which is sensitive to tipifarnib treatment.4
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Tipifarnib + axitinib s R Tipifarnib 159 64 25.2 Tipifarnib and axitinib synergize to induce tumor regression or stasis in ccRCC
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curves of ccRCC CDX and PDX models harboring either VHL mutant (VHLmut) or VHL wildtype matrix proteins after 7 hours of treatment with vehicle, 1 uM tipifarnib, 100 nM axitinib, or the 1 Clari . “The role of VHL in clear cellrenal cell arcinomaand it relation to targeted therapy.” Kicney International (2008) 76:036-45,

Vehicle L L e no d es | s eg m ents area C O N C L U S I O N S
L+ con - o Axitinb 120 40 23.9 CDX and PDX models.
Days after treatment Days after treatment o < e The combination of tipifarnib and axitinib holds potential for the treatment of
2) Rini, BI. “Comparative effectiveness of axitinib versus sorafenibin advanced renal cell carcinoma (AXIS): a randomized phase 3 trial.” The Lancet (2011) 378(9807):1931-39.

- Tipifarnib 60 mg/kg BID N " Vehicle 37.8

— Axitinib 36 mg/kg QD el
D N Combination 120 41 21 2 Tipifarnib enhances tljne antl-anglogel.mc activity of ax_ltlnlb In vivo, as observed

— 1 1 N A A . . by decreased expression of endothelial cell markers in 786-0 tumors.
. . e . . . e ccRCC. Studies are ongoing to define the basis of the synergy of the

Figure 1. Continuous treatment of tipifarnib plus the anti-angiogenic TKI axitinib robustly Figure 3. Tipifarnib and axitinib inhibit tube formation of primary human umbilical vein combination

Inhibits the growth of ccRCC cell line and patient derived xenograft models. Tumor growth endothelial cells (HUVEC) in vitro. Left, representative images of tubes formed by HUVECs on '

(VHLWt)’ treated Wlth VehICIe’ tlplfarnlb (60 mg/kg BID)’ aXItInIb (36 mg/kg QD)’ or the Comblnatlon Comb|nat|0n nght1 quant|tat|0n Of tUbe parameterS US|ng Image\J plug|n Ang|ogeneS|S Analyzer 3)Gi|a;di iVI,etaI.“TipifarnibasaprecisiontherapyforHRAS-mutantheadand necksquamouscellcarcin(.)mas.”MoICancerTher(2020) 19(9):1784-96.

4) Smith AE, et al. “Tipifarnib potentiates the antitumor effects of PI3Ka inhibitionin PIK3CA- and HRAS-dysregulated HNSCC via convergent inhibition of mTOR activity.” BioRxiv2023.01.17.523964.
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