protein (pRB)-phosphorylation. This indirectly could repre-
sent an aberrant function of pRB pathway, suggesting a
different (})athogenic mechanism involved in FH mutated
cancers.”" Regarding alpha-SMA, recent data suggest that
overexpression of Retinoblastoma-binding protein 2 (RBP2)
can increase alpha-SMA levels; conversely, the gene
knockdown of RBP2 expression decreases levels of alpha-
SMA.'” RBP2 is a nuclear histone demethylase implicated in
epigenetic transcription regulation of a wide range of genes
through the pRB and pl16 tumour suppressor proteins. An
aberrant function of pRB pathway could lead to down-
regulation of RBP2; this, in turn, would decrease the HIF
expression levels, with a consequent reduction in alpha-SMA
expression.

We report for the first time a detailed p16, FH, and alpha-
SMA protein expression study of cutaneous leiomyoma in
FH genotyped patients. We observed that p16, FH, and alpha-
SMA expression patterns appear to be correlated with the
genotypic status of the FH gene. Our IHC FH findings are in
agreement with what has already been described in the
literature in patients affected by sporadic PLM (positive
expression) and HLRCC-PLM (negative or weak positive).6
Regarding alpha-SMA expression, we observed a negative
IHC and IF expression in sporadic PLM, unlike HLRCC-
PLMs that showed an intense reactivity for this protein.

Our data could suggest a possible new aetiopathogenetic
hypothesis for NH-CL. These findings would support a
different tumourigenic mechanism of CL in wild-type FH
patients, compared to FH germline mutation carriers. Since
PLM of wild-type FH subjects showed FH and pl6 over-
expression and concomitant negative expression of alpha-
SMA, the potential pathogenic role of an aberrant (inactive,
non-functional) Rb-pathway could be hypothesised, similar
to that re7p(3)rted in the literature for other skin and non-skin
tumours.

Here we also describe for the first time clinical, IHC, IF
and genetic features of a diffuse MCL in a wild-type FH
patient (NH-MCL, Patient 1).

Acknowledgements: We are indebted to patients who
participated in this study. Leiomyomatosis Interdisciplinary
Group is a collaboration between the researchers named in
the authorship list and the following additional investigators:
Pamela Farinelli, Paolo Spina, Irma Dianzani, Renzo Luciano
Boldorini, Guido Valente, Enrico Colombo from Amedeo
Avogadro University of Eastern Piedmont, Novara, Italy;
Barbara Pasini, Paola Ogliara, Francesca Restivo from Uni-
versity of Turin, Turin, Italy.

Conlflicts of interest and sources of funding: The authors
state that there are no conflicts of interest to disclose.

APPENDIX A. SUPPLEMENTARY DATA

Supplementary data to this article can be found online at
https://doi.org/10.1016/j.pathol.2019.05.006.

Laura Cristina Gironi', Lara Camillol,
Francesca Zottarelli', Leiomyomatosis Interdisciplinary
Group?, Paola Savoia’

IDepartment of Health Sciences, Amedeo Avogadro Uni-
versity of Eastern Piedmont, Novara, Italy; 2Leiomyomatosis

CORRESPONDENCE 663

Interdisciplinary ~ Group  members  listed in  the

Acknowledgements

Contact Dr Laura Cristina Gironi.
E-mail: gironi.laura@ gmail.com

1. Patel VM, Handler MZ, Schwartz RA, et al. Hereditary leiomyomatosis
and renal cell cancer syndrome: an update and review. J Am Acad
Dermatol 2017; 77: 149—58.

2. Gironi LC, Pasini B, Farinelli P, et al. Hereditary leiomyomatosis and
renal cell cancer: do you know this syndrome? J Pathol Microbiol 2016;
1: 1001.

3. Vergani R, Betti R, Uziel L, et al. Eruptive multiple sporadic cutaneous
piloleiomyomas in a patient with chronic lymphocytic leukaemia. Br J
Dermatol 2000; 143: 907—9.

4. Lang K, Reifenberger J, Ruzicka T, et al. Type 1 segmental cutaneous
leiomyomatosis. Clin Exp Dermatol 2002; 27: 649—50.

5. Scott AD, Francis N, Singh S. Unilateral eruption of painful papules: a
quiz. Type 1 segmental cutaneous leiomyomatosis. Acta Derm Venereol
2014; 94: 619—22.

6. Llamas-Velasco M, Requena L, Kutzner H, et al. Fumarate hydratase
immunohistochemical staining may help to identify patients with mul-
tiple cutaneous and uterine leiomyomatosis (MCUL) and hereditary
leiomyomatosis and renal cell cancer (HLRCC) syndrome. J Cutan
Pathol 2014; 41: 859—65.

7. Mayhall Jr KG, Oertling E, Lewin E, er al. The use of smoothelin and
other antibodies in the diagnosis of uterine and soft tissue smooth
muscle tumors. Appl Immunohistochem Mol Morphol 2017; Nov 20:
(Epub ahead of print).

8. Cao HY, Yang S, Wang S, et al. Is differential expression of p16INK4a
based on the classification of uterine smooth muscle tumors associated
with a different prognosis? A meta-analysis. Genet Mol Res 2017; 16.

9. Nilsson K, Svensson S, Landberg G. Retinoblastoma protein function
and p16INK4a expression in actinic keratosis, squamous cell carcinoma
in situ and invasive squamous cell carcinoma of the skin and links
between pl6INK4a expression and infiltrative behavior. Mod Pathol
2004; 17: 1464—74.

10. Wang Q, Wang LX, Zeng JP, et al. Histone demethylase retinoblastoma
binding protein 2 regulates the expression of o-smooth muscle actin and
vimentin in cirrhotic livers. Braz J Med Biol Res 2013; 46: 739—45.

11. Varghese F, Bukhari AB, Malhotra R, et al. IHC profiler: an open source
plugin for the quantitative evaluation and automated scoring of immu-
nohistochemistry images of human tissue samples. PLoS One 2014; 9:
e96801.

12. Shu J, Dolman GE, Duan J, et al. Statistical colour models: an auto-
mated digital image analysis method for quantification of histological
biomarkers. Biomed Eng Online 2016; 15: 46.

DOI: https://doi.org/10.1016/j.pathol.2019.05.006

Molecular analysis of melanocytic L)
naevus arising from ovarian
mature teratoma

Sir,

Melanocytes are cutaneous or extracutaneous, such as uveal
melanocytes, and they are all considered of neural crest origin
except for the retinal pigmented epithelial cells, which orig-
inate from neural ectoderm of the developing forebrain. !
Melanocytic naevi are clonal proliferations of melanocytes
comprising different subtypes such as congenital, acquired,
blue and Spitz naevi, each with a different genetic back-
ground and driver mutation: acquired naevi harbour BRAF
mutations; congenital naevi NRAS and, to a lesser extent,
BRAF mutations; blue naevi GNAQ mutations; and Spitz
naevi HRAS mutations.” In melanomas, BRAF mutations are
more common in tumours not arising in the context of chronic
sun damage.3 Melanocytic tumours usually involve the skin,
while extracutaneous sites are rarer. An extremely rare phe-
nomenon is the development of melanocytic tumours inside
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an ovarian teratoma with only a very few cases described in
the literature.

A 24-year-old female was incidentally diagnosed with a left
ovary cystic lesion with imaging findings of cystic teratoma
(dermoid cyst). The cyst was excised laparoscopically and sent
for histopathological evaluation which showed a unilocular 2.7
cm cyst filled with sebaceous material and hair. Microscopic
examination confirmed the diagnosis of ovarian cystic teratoma
showing a predominance of skin tissues and a few mesodermal
derivatives (Fig. 1). Furthermore, inside the skin tissue area, a 3
mm melanocytic proliferation with features of compound
naevus was found. Naevocytes were arranged in nests showing
maturation (Fig. 1 and 2); the lesion showed some architectural
irregularity, but the epidermis of the teratoma was also irregular
in comparison to normal skin. No significant atypia, mitotic
activity or necrosis were seen. Lesional melanocytes expressed
S100 and Melan A, without HBM45 expression. P16 expres-
sion was retained, while MiB 1 was less than 1%. For molecular
analysis, tumour DNA was extracted from 8-im thick sections
of formalin-fixed, paraffin-embedded (FFPE) tissue after
dewaxing. Automated DNA extraction was performed on
Qiacube using DNA FFPE kits (Qiagen, France). DNA con-
centration was measured using the Qubit dsDNA HS assay kit
(ThermoFisher Scientific, USA). For library preparation, 10 ng
of DNA was amplified using the AmpliSeq CE-IVD Colon and
Lung Cancer Panel kit (ThermoFisher Scientific). This gener-
ated 192 amplicons and 22 genes were analysed: [AKTI
(NM_05163), ALK (NM_004304), BRAF (NM_004333),
CTNNBI (NM_001904), DDR2 (NM_001014796), EGFR
(NM_005228), ERBB2 (NM_004448), ERBB4 (NM_005235),
FBXW7 (NM_033632), FGFRI (NM_023110), FGFR2
(NM_022970), FGFR3 (NM_000142), KRAS (NM_033360),
MAP2KI (NM_002755), MET (NM_001127500), NOTCH1
(NM_017617), NRAS (NM_002524), PIK3CA (NM_006218),
PTEN (NM_000314), SMAD4 (NM_005359), STKII
(NM_000455), TP53 (NM_000546)]. Library multiplexing,
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clonal amplification on Ion Sphere particles (ISP) by emulsion
polymerase chain reaction (PCR) and loading on 318 chip were
performed on the Ion Chef instrument with Hi-Qview
sequencing kit (Thermofischer Scientific). Finally, the tem-
plate ISP sequencing was performed on an Ion PGM with 200
kit v2 according to the manufacturer’s instructions. Next gen-
eration sequencing (NGS) data analysis was performed with Ion
Reporter 5.6 Software and Alamut (Interactive Biosoftware,
France). BRAF V600E was the only mutation found. Confir-
mation of BRAF mutation was carried out with SNaPshot
(Applied Biosystems, USA). PCR assay was designed to
amplify fragments of BRAF exon 15 (224 pb). PCR was
performed according to the Qiagen Hot Star protocol (Qiagen,
Germany) in a total volume of 50 pL. The purified PCR were
labelled using a SNaPshot Multiplex Kit (Applied Biosystems).
SNaPshot products were then purified with shrimp alkaline
phosphatase and 2 UL of the labelled products were analysed on
the ABI PRISM 3130 DNA analyser (Applied Biosystems)
with GeneMapper software (ThermoFisher Scientific).
Ovarian mature cystic teratomas are one of the most
frequent ovarian tumours comprising almost 20% of all
ovarian neoplasms and occurring most usually during the
reproductive age. They belong to the germ cell tumours of the
ovary and the principal theory of their origin is partheno-
genesis, suggesting an origin from the primordial germ cell,
having a 46,XX karyotype. They are composed of various
tissue types representing two or three germ cell layers:
ectoderm, mesoderm, endoderm. They are benign tumours;
the malignant counterpart, called immature teratoma, con-
tains immature tissues and is less frequent. Malignant trans-
formation of an otherwise mature teratoma under the form of
somatic type malignancy is rare and usually presents as
squamous cell carcinoma, probably due to the abundance of
skin tissues in this tumour. Despite this abundance of skin
tissues in mature teratomas, hence the name dermoid cyst,
and the frequent presence of epidermal melanocytes4 in these

S
e

Fig. 1 (A) The ovarian cyst composed mainly of skin tissues [hematoxylin, eosin, safran (HES)]. Inside the marked area, a pigmented lesion. (B) At higher magni-
fication naevocytes show nested pattern in the dermis (HES). (C) Junctional component (HES). (D) Protein S100 expression from melanocytes (3,3’-diaminobenzidine).



CORRESPONDENCE 665

Fig. 2 (A) The lesion shows maturation, as expected in classical skin naevi [hematoxylin, eosin, safran (HES)]. (B) P16 expression is retained [3,3/-diaminobenzidine
(DAB)]. (C) No invasion of the overlying epidermis is seen (HES). (D) MiB1 expression is seen in a very few naevocytes (DAB).

tumours and even in teratomas experimentally formed after
transplantation of undifferentiated embryonal stem cells in
subcutaneous tissues,l melanocytic lesions in mature tera-
tomas are extremely rare. This could represent the actual
rarity of the lesion or it could be due to underdiagnosis,
inadequate sampling or not regorting of these lesions. Rare
cases of dermal,’ compoundﬁ_ or dysplastic9 naevi, as well
as melanomas'’ have been reported, representing a rare
phenomenon of a ‘neoplasm inside a neoplasm’.5 These
naevi were reported with teratomas that were large (range 4
cem’ to 10.5 cm(’), while in our case a small 3 mm naevus
inside a small teratoma was found. Molecular characterisa-
tion of these melanocytic lesions has never been performed.
We show here that melanocytic naevus arising inside mature
teratoma harbours BRAF mutation, the most common alter-
ation of acquired naevi.

Thus, melanocytes existing inside the skin tissues of
ovarian teratomas, away from sun exposure, can undergo the
same mutations and give the same clonal proliferations as
melanocytes of normal epidermis.
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Myoepithelioma-like tumour of the L)
vulvar region

Updaies

Sir,

Myoepithelioma-like tumour of the vulvar region
(MELTVR) is a rare mesenchymal neoplasm of the vulvar
area. Histologically, MELTVRs are usually similar to soft
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