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The molecular mechanisms involved in the develop-
ment and progression of various subtypes of melanoma 
have been studied widely. In melanomas that lack 
BRAF-, NRAS- or c-KIT- activating mutations, found in 
common subtypes of skin melanoma, driver mutations 
were identified in GNAQ and GNA11 genes coding 
G proteins in uveal melanomas and in the rare skin 
melanomas associated with blue naevi or mimicking 
cellular blue naevi, so-called “melanoma ex blue naevi” 
(MEBN) (1–6). Whereas the loss of p16 protein (coded 
by the CDKN2A gene) tumour suppressor function is a 
major molecular event in the progression of most skin 
melanomas, the loss of function of another tumour 
suppressor BAP1 protein is a key molecular event in 
the progression of uveal melanomas and in their me-
tastatic evolution (3, 7). BAP1 loss was further shown 
to be implicated in many tumour subtypes in cases 
of sporadic tumours, but also in the novel field of an 
inherited BAP1 germline mutation cancer predisposi-
tion syndrome including, notably, uveal and cutaneous 
melanomas and epithelioid atypical Spitz tumours (8). 
In addition, BAP1 loss has recently been reported to be 
a frequent molecular event in the progression of MEBN, 
emphasizing that uveal melanomas and MEBN share 
some molecular features (2). 

The aim of this paper is to highlight the particular ag-
gressive behaviour of GNA11-mutated MEBN, with a 
BAP1 loss of expression and/or deletion. This particular 
profile could be a key factor in determining the risk of 
metastatic evolution of these rare melanomas.

GNAQ/GNA11 MUTATIONS, CHROMOSOMAL 
ABERRATIONS AND LOSS OF BAP1

Chan et al. (1) searched for chromosomal copy number 
variations and GNAQ/GNA11 mutations in the spectrum 
of cellular blue naevi, atypical cellular blue naevi and 
MEBN. They found that the more atypical/malignant 
the tumours were, the more chromosomal aberrations 
were present. Notably, they reported 2/8 melanomas 
having the specific GNA11Q209L mutation and losses 
of chromosomes 3 including the BAP1 locus (with no 
loss in the 2 GNAQ-mutated melanomas), but they did 
not study BAP1 expression. 

The loss of BAP1 has recently emerged as a key mo-
lecular mechanism in the progression of MEBN. Costa 
et al. (2) reported a file of 11 MEBN. Eight cases were 
GNA11Q209L-mutated, with 5 cases presenting a loss of 

BAP1 expression in the melanoma cells. In 4 of these 5 
cases, an adjacent benign blue naevus counterpart was 
seen with preserved BAP1 expression. Loss of BAP1 has 
also been reported by Shain et al. (3) to be involved in 
the progression of a GNA11Q209L-mutated blue naevus 
to melanoma. The loss of BAP1 was linked to a homo-
zygous deletion of the 3p21.1 locus in the melanoma 
counterpart. This chromosomal loss was also observed 
in 2 cases of GNA11-mutated and BAP1-negative MEBN 
reported by Costa et al. (1) (chromosome 3 deletion, 1 3p 
deletion) and in 2 GNA11- and GNAQ-wild type tumours 
lacking BAP1 expression (2). Dai et al. (9) also reported 
a case of a GNA11-mutated and BAP1-negative MEBN. 
Other authors reported some MEBN with GNA11 muta-
tions without data about BAP1 expression and a case of 
BAP1-negative MEBN of the scalp with no data about 
GNAQ/GNA11 (4, 10, 11). The loss of BAP1 expression 
in the progression to MEBN emphasizes the reported 
tumour suppressor function of BAP1 (12). 

ASSOCIATION WITH SCALP AND UVEAL 
LOCATIONS

From a clinical viewpoint, many of the GNA11-mutated 
MEBN with loss of expression and/or deletion of BAP1 
arose in the scalp (2/2 cases in Chan et al. (1), 4/5 cases 
in Costa et al. (2), 1/1 case in Dai et al. (9)). The 3 cases 
of GNA11-mutated melanomas reported by Yilmaz et al. 
(4) and Patel et al. (10) also arose in the scalp with no 
data about BAP1. Besides GNA11, its paralogue GNAQ 
is mutated more frequently in benign blue naevi (ap-
proximately 55% of blue naevi are GNAQ-mutated vs 
7% GNA11-mutated) than in MEBN and less associated 
with BAP1 loss (1/11 cases in Costa et al. without BAP1 
loss, 2/8 cases in Chan et al. without chromosome 3 
deletion, 2/10 tumours in Yilmaz et al.) (1, 2, 4, 13). 
Moreover, the predilection for the scalp is less evident 
for GNAQ-mutated MEBN (2 of the 5 tumours) (1, 2, 4). 
GNA11-mutated melanomas are also classically descri-
bed in uveal melanomas and reported in the melanomas 
and melanocytomas of the central nervous system (5, 6, 
13). In the uvea, the spatial distribution of GNAQ- and 
GNA11-mutated melanomas also varies, with a predomi-
nance of GNA11-mutated tumours in the cilio-choroidal 
region compared with the choroid area (6). Predilection 
sites of GNA11-mutated melanomas ask for a potential 
link with the embryological origin of the cells involved 
in these rare tumours.

GNA11-mutated and BAP1-negative Melanomas Ex Blue Naevi: A Particularly Aggressive Entity

Arnaud UGUEN1–3, Briac GUIBOURG2, Sebastian COSTA2 and Pascale MARCORELLES2,3

1Inserm, U1078, Brest, 2Department of Pathology, University Hospital Morvan, 5, Avenue Foch, FR-29609 Brest, and 3European University 
of Brittany, Brest, France. E-mail: arnaud.uguen@chu-brest.fr 
Accepted Dec 8, 2016; Epub ahead of print Dec 8, 2016

http://crossmark.crossref.org/dialog/?doi=10.2340/00015555-2594&domain=pdf


A
ct

aD
V

A
ct

aD
V

A
d
v
a
n

c
e
s 

in
 d

e
rm

a
to

lo
g
y
 a

n
d
 v

e
n

e
re

o
lo

g
y

A
c
ta

 D
e
rm

a
to

-V
e
n

e
re

o
lo

g
ic

a
Short communication744

www.medicaljournals.se/acta

METASTATIC POTENTIAL

Besides the predisposition to uveal melanomas in BAP1 
germline mutation syndrome, it is worth emphasizing that 
the loss of BAP1 also predisposes to metastatic evolution 
of uveal melanomas (5, 8). This is also true in the study 
by Costa et al. about MEBN because 3 of the 5 malignant 
GNA11-mutated tumours lacking BAP1 expression had a 
metastatic evolution (no follow-up data for one patient, 
short follow-up of only 6 months for one patient). On 
the contrary, none of the GNA11-mutated BAP1-positive 
melanomas had a metastatic evolution (2). In the study 
by Chan et al., the 2 GNA11-mutated melanomas with 
loss of chromosome 3 also had a metastatic evolution 
and another case, without data about GNAQ or GNA11 
mutations, but also presenting a 3p21.1 deletion (BAP1 
locus) had a fatal outcome (1). None of the GNAQ-
mutated melanomas reported by Costa et al. (1 case), 
Chan et al. (2 cases) or Yilmaz et al. (2 cases) had a 
metastatic evolution (1, 2, 4). The BAP1-negative MEBN 
with unknown GNA11/GNAQ status reported by Yeh et 
al. (11) did not have a metastatic evolution, whereas the 
BAP1-negative GNA11-mutated MEBN reported by Dai 
et al. (9) had a fatal outcome and the GNA11-mutated me-
lanoma reported by Patel et al. (10) also had a metastatic 
evolution (no data about BAP1). Thus, BAP1-negative 
GNA11-mutated MEBN are more aggressive tumours 
in comparison with the tumours lacking this molecular 
combination. Beyond the prognostic implications, taking 
into account the high degree of similarities between these 
cutaneous and uveal aggressive subtypes of melanomas, 
it can be hypothesized that the new therapeutic strategies 
developed to treat patients with GNA11-mutated and 
BAP1-negative metastatic uveal melanomas could also 
allow treatment of patients with metastatic melanomas of 
cutaneous origin who have this similar GNA11-mutated 
BAP1-negative molecular profile (14). 

CONCLUSION

Recognizing BAP1-related melanomas and/or epithelioid 
atypical Spitzoid tumours lacking BAP1 expression 
(so-called “BAPomas”) […] syndrome, BAP1 loss in a 
malignant melanoma with clinical, histopathological and 
molecular (i.e. GNAQ/GNA11 mutations) features of 
MEBN could also be of prognostic relevance. Taking into 

account the diagnostic and prognostic interest of BAP1 
loss in melanocytic tumours, pathologists and clinicians 
are encouraged to search for BAP1 loss of expression 
using immunohistochemistry in suspected cases.
The authors declare no conflicts of interest.

REFERENCES
1. Chan MP, Andea AA, Harms PW, Durham AB, Patel RM, Wang 

M, et al. Genomic copy number analysis of a spectrum of 
blue nevi identifies recurrent aberrations of entire chromo-
somal arms in melanoma ex blue nevus. Mod Pathol 2016; 
29: 227–239.

2. Costa S, Byrne M, Pissaloux D, Haddad V, Paindavoine S, 
Thomas L, et al. Melanomas associated with blue nevi or 
mimicking cellular blue nevi: clinical, pathologic, and mole-
cular study of 11 cases displaying a high frequency of GNA11 
mutations, BAP1 expression loss, and a predilection for the 
scalp. Am J Surg Pathol 2016; 40: 368–377.

3. Shain AH, Yeh I, Kovalyshyn I, Sriharan A, Talevich E, Gagnon 
A, et al. The genetic evolution of melanoma from precursor 
lesions. N Engl J Med 2015; 373: 1926–1936.

4. Yilmaz I, Gamsizkan M, Sari SO, Yaman B, Demirkesen C, 
Heper A, et al. Molecular alterations in malignant blue nevi 
and related blue lesions. Virchows Arch 2015; 467: 723–732.

5. Griewank KG, van de Nes J, Schilling B, Moll I, Sucker A, 
Kakavand H, et al. Genetic and clinico-pathologic analysis of 
metastatic uveal melanoma. Mod Pathol 2014; 27: 175–183.

6. Van Raamsdonk CD, Griewank KG, Crosby MB, Garrido MC, 
Vemula S, Wiesner T, et al. Mutations in GNA11 in uveal 
melanoma. N Engl J Med 2010; 363: 2191–2199.

7. Harbour JW, Onken MD, Roberson EDO, Duan S, Cao L, Worley 
AI, et al. Frequent mutation of BAP1 in metastasizing uveal 
melanomas. Science 2010; 330: 1410–1413.

8. Wiesner T, Obenauf AC, Murali R, Fried I, Griewank KG, Ulz P, 
et al. Germline mutations in BAP1 predispose to melanocytic 
tumors. Nat Genet 2011; 43: 1018–1021.

9. Dai J, Tetzlaff MT, Schuchter LM, Elder DE, Elenitsas R. 
Histopathologic and mutational analysis of a case of blue 
nevus-like melanoma. J Cutan Pathol 2016; 43: 776–780.

10. Patel SP, Kim DW, Lacey CL, Hwu P. GNA11 Mutation in a 
patient with cutaneous origin melanoma: a case report. 
Medicine (Baltimore) 2016; 95: e2336.

11. Yeh I, Mully TW, Wiesner T, Vemula SS, Mirza SA, Sparatta 
AJ, et al. Ambiguous melanocytic tumors with loss of 3p21. 
Am J Surg Pathol 2014; 38: 1088–1095.

12. Kadariya Y, Cheung M, Xu J, Pei J, Sementino E, Menges CW, 
et al. Bap1 is a bona fide tumor suppressor: genetic evidence 
from mouse models carrying heterozygous germline Bap1 
mutations. Cancer Res 2016; 76: 2836–2844.

13. van de Nes J, Gessi M, Sucker A, Möller I, Stiller M, Horn S, 
et al. Targeted next generation sequencing reveals unique 
mutation profile of primary melanocytic tumors of the central 
nervous system. J Neurooncol 2016; 127: 435–444.

14. Goh AY, Layton CJ. Evolving systemic targeted therapy stra-
tegies in uveal melanoma and implications for ophthalmic 
management: a review. Clin Exp Ophthalmol 2016; 44: 
509–519.


