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A variety of ALK gene alterations has been described in oncology,
including point mutations, deletions, amplifications and rearrange-
ments. A wide spectrum of ALK fusions occurs in cancer, in which the
kinase domain of ALK and the amino-terminal portion of various protein
partners are fused [1]. Recently, a novel isoform of the anaplastic lym-
phoma kinase named ALK ATI was described in cutaneous melanoma.
The novel ALK transcript initiates from a de novo alternative tran-
scription initiation (ATI) site in ALK intron 19; is expressed in ~ 11 % of
melanomas and sporadically in other human cancer types, but not in
normal tissues [2].

We present a case of sinonasal melanoma (pigmented lesion,
dimension: 35 mm, mitosis: 10/mm2, linfovascular invasion: present,
pT3 CNO,MO, R1, stage II) in which NGS (Oncomine Dx Express test,
ThermoFisher) lead us to identify ALK 5° versus 3’ expression
imbalance.

The patient, a 46 years old woman, came to our institution due to
prolonged epistaxis and clinical and radiological examination revealed a
mass in the nasal cavity that was biopsied. After the histological diag-
nosis of malignant melanoma, the patient underwent surgical removal of
the lesion. Histological examination confirmed the diagnosis of malig-
nant sinonasal melanoma. At the microscope, the neoplasm was
composed of epithelioid cells with abundant cytoplasm, irregular nuclei
and eosinophilic prominent nucleoli, arranged in a solid and nested
pattern. Within the lesion there were deposits of melanotic pigment and
areas of necrosis (Fig. 1). A minimal intraepithelial component was
observed. Immunohistochemical analysis showed positivity for MART-
1, HMB-45, SOX-10 and S-100 and negativity for epithelial and

lymphoid markers performed (respectively, pan-cytokeratin AE1/AE3
cocktail and a panel composed of CD4, CD8, CD30, CD43).

Immunohistochemistry with anti ALK (D5F3, Ventana Medical
Sysistem Inc) MoAD resulted strongly positive as well as fluorescence in
situ hybridization (ALK breakapart probe, MetaSystems). Anchored
Multiplex (AMP) PCR-based NGS (Archer™ FUSIONPlex™ Lung v2
panel, Integrated DNA Technologies) confirmed ALK imbalance and
revealed a novel fusion gene comprising MBNL2 and ALK genes. The
novel fusion gene expressed two transcript isoforms: MBNL2(EX1)-ALK
(EX18) and MBNL2(EX1)-ALK(EX17) with a depth of 5069 and of 3358
unique reads (Fig. 2).

The fusion gene MBNL2::ALK has never been reported in cancer. It
appears that MBNL2 ((muscleblind like splicing regulator 2) provides
the 5 half of the fusion gene, thus comprising the promoter region
driving expression of the fusion gene, and ALK provides the 3’ half of
ALK, including the catalytic domain and similar to most fusion genes
involving ALK. Therefore, given the widespread expression of MBNL2
gene in most tissues, the predicted in-frame fusions generated, the
preservation of the 3" half of ALK, coding for the tyrosine kinase domain,
as well as the significant ALK protein overexpression observed by
immunohistochemistry, we can robustly suppose that this novel fusion
gene provides ALK oncogenic constitutive activation.

While in most known ALK fusion genes the breakpoint is upstream of
exon 20, in the present case ALK exons 17-18 are retained in the fusion
gene, thus suggesting a more proximal breakpoint than usual. Notably,
the MBNL2::ALK fusion gene detected is predicted to retain the trans-
membrane domain located upstream the catalytic domain. Indeed,
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Fig. 2. A) Histopathological finding from hematoxylin—eosin staining (200x); B) Inmunohistochemistry with anti ALK (D5F3, Ventana Medical Sysistem Inc); C) ALK
FISH result with breakapart probe (MetaSystems) showing a single green signal (broken 3’-ALK as shown in the cartoon) in addition to fused signals; D) Anchored

Multiplex (AMP) PCR-based NGS (Archer™ FUSIONPlex™ Lung v2 panel, Integrated DNA Technologies) shows a novel in-frame fusion involving MBNL2 and
ALK genes.
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although uncommon, breakpoint location retaining ALK exons 17/18
has already been described in rare fusion genes with EML4, AGAPI1,
KANK2, ACTG2 [3].

MBNL2 is located on chromosome 13 and it is a member of the RNA
binding protein MBNL family. It is supposed to play a tumor suppressive
function in cancer and it is a central mediator of cancer cell responses to
hypoxia; it has been described to be induced under hypoxic conditions
and it has been involved in hypoxia adaptation by regulating the
hypoxia-response genes, such as vascular endothelial growth factor A
(VEGFA) [4]. Hoek KS. reported up-regulation of MBNL2 expression in
melanoma [5].

The prognostic or predictive role of MBNL2::ALK translocation in our
patient is unknown, but our findings suggest it represents a primary
event.

After endoscopic resection in August 2023 the patient received
adrotherapy and adjuvant immunotherapy with anti PD-1 planned for 1
year is ongoing. No relapse has occurred.

Cancer genome atlas defines four subtypes of melanoma based on the
pattern of the most prevalent significantly mutated genes: mutant BRAF,
mutant RAS, mutant NF1, and Triple wild type [6]. ALK expression is not
evaluated routinely in melanoma and so far, no therapeutic targets are
validated for ALK gene rearrangements in cutaneous neoplasm.

Considering the paucity of targets in melanoma, further studies are
needed to understand ALK’s role in the biology of melanoma and its
possible prognostic or predictive role. To note, no data are available
about the effectiveness of immune-checkpoint inhibitors in case of ALK
alterations and very few in vitro studies were performed using anti-ALK
drugs [7].

This is the first report of a rare fusion in a mucosal melanoma.
Although so far unique, our intriguing observation generates the hy-
pothesis to look for ALK rearrangements in mucosal melanoma.
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