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Addendum m 

1.. GO A mRNA expression profile in melanocytic cells 

Inn a previous study we identified a gene overexpressed in astrocytoma (GOA) as 

comparedd to normal brain, which encodes a novel Ring finger B-box Coiled-Coil (RBCC) 

proteinn [1]. Both melanocytes and glial cells are derived embryologically from the neural 

ectoderm.. Glioma and melanoma cells share common genes, similar genetic changes, and 

biologicall  properties that may reflect the neuroectodermal origin of the tumor cells [2-4]. 

Moreover,, melanoma cells have also the propensity to metastasize to the brain [5]. In this 

respect,, GOA was evaluated as a candidate marker in melanocytic transformation, melanoma 

progression,, and melanoma metastasis. The mRNA expression profile of GOA was 

determinedd by Northern blot analysis on total RNA derived from melanocytes, nevus cells, 

andd melanoma cells with different metastatic potential. The GOA transcript, approximately 

2.33 kb in size, was expressed at high levels in nevus and melanoma cells as compared to the 

nonee or negligible levels in normal melanocytes (Fig. 1). 

NCC MC 1F6M 1F6 

actin n 

Figuree 1. Northern blot analysis of GOA in melanocytic cells. Ten ug total RNA was loaded in each lane and 
hybridizedd with a random ,2P labeled GOA probe. GOA was detected as a mRNA transcript of approximately 2.3 
kb,, which was determined with an RNA size marker. Melanocytic cells that were analyzed include melanocytes 
(MC).. nevus cells (NC). non-metastatic melanoma cells (1F6), and metastatic melanoma cells (1F6M). Blots 
weree stripped and re-hybridized with a human p-actin cDNA probe to control for differences in loading of total 
RNA.. The relative expression level of the GOA mRNA transcript was normalized to (3-actin. and assuming that 
thee levels in melanocytes is I, the levels in NC, 1F6, and 1F6M were calculated to be 7.0, 2.2, and 2.5-fold 
higher,, respectively. 139 9 



Figuree 2. In situ hybridization analysis of GOA in human melanocytic lesions. (A). Melanocytic nevus analyzed 
withh a sense cRNA probe of GOA. In this lesion melanin is observed in the reticular dermis. The melanocytic 
cellss are negative for GOA with the sense cRNA probe. The remaining lesions were analyzed with the antisense 
cRNAA probe of GOA, for which a variable positivity was observed in different stages of melanocytic lesions (see 
textt for details). (B). Melanocytic nevus (junctional type). (C). Superficial spreading malignant melanoma 
(SSMM)) Clark II 0.34 mm with RGP components. (D, E). Nodular malignant melanoma (NMM) Clark IV 10 
mmm with VGP melanoma cells, showing GOA expression in the deeper parts of the lesion. (F). Lymph node 
metastasiss of melanoma. (G-I). GOA expression in ducts, sebaceous glands, and hairbulbs. Pictures shown are 
representativerepresentative examples of the melanocytic lesions used in the study. 

Thee expression profile of GOA in tissues of melanocytic lesions was analyzed by in 

situsitu hybridization in human skin melanocytes, nevocellular nevi, primary melanomas, and 
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melanomaa metastases. The in situ expression profile was found to be comparable to those in 

culturedd cells reflecting different stages of melanocyte neoplasia. The in situ studies show that 

GOGO A was expressed more in melanocytic nevi nests near the dermoepidermal junction as 

comparedd to the melanocytic cells adjacent to the basal layer (Fig. 2B). Interestingly, 

differentiatingg keratinocytes from the basal layer upward to the stratum spinosum were also 

positive,, whereas the stratum granulosum was completely negative. However, there was no 

clearr difference in expression pattern between congenital, junctional, compound and dermal 

nevi,, apart from the topographic distribution of the GOA-positive melanocytic cells related to 

thee characteristics of the lesions. On the other hand, halo, Spitz, and blue melanocytic nevi did 

nott show GOA expression. Notably, GOA was detectable in superficial spreading malignant 

melanomaa (SSMM) Clark II in the RGP. Furthermore, early invasive melanoma cells in the 

papillaryy dermis of the same lesion were also positive (Fig. 2C). A population of melanocytic 

cellss with increased expression in the deeper parts (VGP) of the dermis of nodular malignant 

melanomass (NMM) with Clark IV levels was observed (Fig. 2D,E). In addition, this transcript 

wass also expressed in skin and lymph node metastases of melanoma (Fig. 2F), but less than 

thee expression levels in earlier stages of melanocyte neoplasia. GOA was also expressed in 

ductss and sebaceous glands (Fig. 2G,H). Furthermore, the hairfollicles in the deeper parts of 

thee dermis expressed more of the transcripts than those located superficially (Fig. 21). 

2.. Discussion 

Thee expression profile of GOA in melanocytic cells of different stages indicates that 

geness identified in gliomagenesis by serial analysis of gene expression (SAGE), or any other 

molecularr approach for that manner, can also be evaluated to determine their potential as 

markerss in early stage melanocyte transformation, melanoma progression, and melanoma 

metastasis.. GOA could not be detected in normal skin melanocytes, but was expressed in 
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melanocyticc nevi. This may suggest that GO A plays a role in the development of melanocytic 

nevi.. Evaluation of the gene expression profile in cultured melanocytic cells as compared to 

thee native tumor samples may suggest an additional role for GOA in the early stage of 

melanocytee transformation and tumor progression of malignant melanoma. 

Ass was previously described GOA represents a new member of the family of Ring 

fingerr B-Box Coiled-Coil (RBCC) proteins and was mapped to chromosome 17q24-25 [1]. 

Thee assignment of GOA to 17q24-25 is a chromosomal region that frequently displays gain or 

amplificationss of genes in a number of other tumor types including melanoma [6]. Whether or 

nott GOA is overexpressed in early melanocytic lesions due to amplification, remains to be 

established.. The absence of GOA in normal skin melanocytes and its high expression in 

melanocyticc nevi are in favor for either amplification, gain or simply due to the activation of 

GOAGOA by a latent gene. Considering the diverse functions in the family of proteins containing 

RBCC,, B30-2 domains and LXXL L motifs, GOA may be involved in the development of 

diversee phenotypes of melanocytic nevi, malignant transformation and melanoma metastasis 

off  melanocytic cells. The important function of RBCC proteins in differentiation related 

processess and oncogenesis indicate that another player is to be included to the growing list of 

geness involved in melanocyte neoplasia. 
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