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Malignant melanoma is the skin cancer with highest mortality rate, characterized by its heterogeneity,
aggressiveness and resistance to treatment. About 50% of melanoma patients harbor BRAF-activating mutations.
The common oncogenic BRAFV600E mutation is already present in nevi, meaning that further genetic alterations,
both in vitro and in animal models of melanoma, are required to favor malignant transformation.

LOXL3 has been described as one of the most highly expressed proteins in melanoma cell lines compared to
normal melanocytes (Jarmalavicius et al, 2012). Our previous results indicate that LOXL3 is over-expressed in
human melanoma tumor cell lines and primary and metastatic human melanoma samples, while studies in vitro
suggest that LOXL3 downregulation is detrimental for their proliferation and survival. Nevertheless, the specific role
of LOXL3 in melanoma is still ill defined (Santamaría et al, submitted).

We thus decided to characterize the role of LOXL3 in the initiation, progression and/or dissemination of melanoma
and the underlying molecular mechanisms involved using a combination of in vitro and in vivo approaches.

For that purpose, we have depleted Loxl3 expression in mouse melanoma cell lines (B16 F1 and B16 F10) using
lentiviral shRNAs in order to analyze the effects of Loxl3 silencing on cell proliferation and survival (Figure 1). We
have also performed in vivo tumorigenesis assays to study Loxl3 role on melanoma tumor growth after orthotopical
injection of Loxl3-silenced cells (Figure 2 and Table 1). Our initial results suggest that Loxl3 silencing affects mouse
melanoma cell proliferation both in vivo and in vitro.

Besides, we have recently generated a genetically engineered melanoma mouse model with Loxl3 conditional loss-
of-function. Our conditional Loxl3 mouse strain was crossed to an established melanoma mutant mouse developed
by Dr Bosenberg: B6.Cg-Braftm1Ptentm1Tg(TyrCre/ERT2)13Bos/BosJ that recapitulates the biology of melanoma
initiation, progression and metastasis mimicking the human disease (Dankort et al, 2009). In these mice, upon
4-hydroxytamoxifen (4-HT) treatment, the Tyr::CreERT2 transgene allows melanocyte specific Cre expression
promoting constitutive active mutant BrafV600E expression and Pten loss. In mice carrying Loxl3lox/lox alleles, Cre
expression promotes Loxl3 deletion concomitantly to Braf activation and Pten loss. Topical application of 4-HT
results thus in the development of pigmented skin lesions within 21-28 days which progress to malignant
melanoma whereas metastasis is detected in lymph nodes and lungs. A pilot experiment using the 
Tyr::CreER;BrafCA;Ptenlox/lox;Loxl3lox/lox (Braf/Pten/Loxl3) mouse model is ongoing to evaluate the contribution of
Loxl3 to melanoma initiation and/or progression. Besides determining the timing and incidence of nevi and
melanomas as well as overall survival of mice with topical 4-HT treatment compared to proper controls (n=25 per
genotype and treatment), we are carrying out a comprehensive histopathological study of primary tumors and
metastasis. Preliminary results show that, in the absence of Loxl3, the onset of pigmented lesions is delayed while
overall survival is increased compared to control animals (Figure 3 and 4).

Altogether, the present data support a key role for Loxl3 in melanomagenesis.
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