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Abstract

Background: MCC is a highly aggressive neuroendocrine
carcinoma of the skin with a high fatality rate. Merkel cell
polyomavirus (MCPyV) integrates in about 80% of all MCCs.
These virus positive MCC (MCCP) tumors have few somatic
mutations and usually express wild type (WT) p53 (TP53). In
contrast, virus negative MCC (MCCN) tumors present a high
mutational burden and a predominantly UV mutational signature.
MCCP tumors express MCyV small T antigen (ST) and a
truncated form of large T antigen (LT). In MCCP tumors, MCV ST
recruits MYCL and EP400 to form the SLaP complex that
specifically trans-activates several genes. MDM2, an E3 ubiquitin
ligase of pb53 is a SLaP target gene and inhibits p53-mediated
tumor suppression (Figure 1). The use of MDM2 inhibitors can
stabilize p53 in p53 WT tumors. Currently, no MDM2 inhibitors
are approved for treatment of MCC. Furthermore, MDM2
degraders have not been studied in the context of MCC.

We analyzed the efficacy of KTX-049, a potent MDM2 degrader,
in MCC and compared its efficacy to the previously reported and
highly potent MDMZ2 inhibitor, DS-3032.

Results: KTX-049 and DS-3032 reduced cell viability of p53 WT
MCCP cell lines but not cell lines with non-functional p53 (Figure
2). Notably, all sensitive cell lines had =2100-fold lower absolute
|IC5, values for KTX-049 as compared to DS-3032 (Figure 2, 3).
KTX-049 also triggered a rapid and sustained p53 response in
P53 WT MCC cells (Figure 4). Additionally, KTX-049 effectively
reduced cell viability of the sensitive cell lines even with brief
exposures (Figure 5). KTX-049 also led to apoptosis in p53 WT
MCC cells (Figure 6).

Mode of action of KTX-049 and DS-3032 in MCC

/  DS3032 \

\  KTx049 /

Figure 1: Re-activation of p53 in MCC by DS-3032 or KTX-049.

The ST-MYCL-EP400 (SLaP) complex drives expression of several genes,
one among them is MDM2. MDM2 is a E3 ubiquitin ligase that inhibits the
function of tumor suppressor p53. DS-3032 (milademetan) is a potent MDM2
inhibitor which acts by inhibiting the MDM2-p53 interaction while KTX-049 is a
potent MDM2 degrader that degrades MDMZ2 protein, leading to re-activation
of p53 in MCCP. Schematic representation was created using Bio-Render.
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Sensitivity of p53 WT MCCP cell lines to
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Figure 2: KTX-049 =2 100-fold more potent than DS-3032 in MCC cell lines
with WT p53. (A) MKL-1, WaGa, PeTa and MS-1 cell lines were treated with
indicated concentrations of DS-3032 or KTX-049 (colors denoted) and cell titer
Glo assay was performed at 24 hours , 48 hours or 72 hours to assess the
effect on the viability of the treated cell lines. Three biological experiments were
performed for each cell line and the assay was conducted in triplicate within
each replicate. (B) Table denotes p53 status and absolute IC5, values of KTX-
049 or DS-3032 for cell lines used in A.

Sensitivity of p53 WT MCCP patient derived cell lines to

KTX-049 or DS-3032
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Figure 3: KTX-049 > 100-fold more potent than DS-3032 in MCC PDCLs with
WT pS53. (A) MCC-301 and MCC-336 cells were treated with indicated
concentrations of KTX-049 or DS-3032 (colors denoted) and cell titer Glo assay
was performed at 24 hours, 48 hours or 72 hours to assess the effect on the
viability of the treated cell lines. Three biological experiments were performed for
each cell line and the assay was conducted in triplicate within each replicate. (B)
Table denotes p53 status and absolute I1C;, values of KTX-049 or DS-3032 for
cell lines used in A.

po3 response after treatment with KTX-049 or DS-3032
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Figure 4: KTX-049 generates a rapid and sustained p53 response: MCCP WaGa cell
line was treated with DMSOQO, or 1nM of KTX-049 or 1nM DS-3032 for the indicated hours,
followed by WB analysis for the indicated proteins. Vinculin was used as a loading
control.

Sensitivity of WaGa cell line to KTX-049 or DS-3032 after brief exposures
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Figure 5: WaGa cells are highly sensitive to even brief exposures of KTX-049. WaGa
cells were treated with indicated concentrations of KTX-049 or DS-3032 for the indicated
time followed by washout of the drug and cell titer Glo assay was performed at 72 hours.
Three biological experiments were performed for each cell line and the assay was
conducted in triplicate within each replicate. (A) effect on the viability of the cell treated cell
lines. Error bars indicate standard deviation. (B) Table denotes absolute IC;, values for
conditions in A.
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Induction of apoptosis in MCCP cell lines in response to

KTX-049 or DS-3032
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Figure 6: KTX-049 and DS-3032 cause apoptosis in MCCP cell
lines. MKL-1, WaGa, MS-1 and MCC-301 cell lines were treated with
DMSO, indicated concentrations of DS-3032 or KTX-049 and Caspase
3-7 Glo assay was performed at 24 hours (A), 48 hours (B) or 72 hours
(C) to assess the effect on caspase 3-7 activation in the treated cell
lines. Three biological experiments were performed for each cell line
and the assay was conducted in triplicate within each replicate. Error
bars indicate standard deviation. (D) WaGa cells were treated with
DMSQO, indicated concentrations of DS-3032 or KTX-049 and Annexin-
V/PIl staining was performed after 24 hours. Graph indicates mean
quantifications from 3 biological replicates. Error bars indicate standard
deviation.

Conclusions

KTX-049 is a promising MDM2 degrader effective against
P53 WT MCC cell lines. These results provide evidence for in
vivo exploration of KTX-049 in models of MCC.
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