Penile squamous cell carcinoma (PSCC) is a rare but potentially aggressive tumor.
The human papillomavirus (HPV) is detected in approximately 30% of PSCC, being
HPV16 and 18 the most commonly detected subtypes. Previous studies have
shown that HPV 16 and 18 can be integrated into the 824 genomic region, where
MYC oncogene is located. This insertion leads to an increased mMRNA expression
of MYC. MYC is a transcription factor involved in the regulation of 15% of the genes.
MYC gains/amplifications have been described in several cancers (colon, breast
and skin).

The aim of this study was to determine the presence of MYC gains (polysomies
and amplifications) by fluorescence in situ hybridization (FISH) and its correlation
with the presence of HPV infection in different stages of the PSCC carcinogenesis.

We included 79 patients with PSCC treated between 1987 and 2010, and 16
samples from healthy controls (children circumcision samples) from two tertiary
centres. We assessed HPV serotypes for all tumoral samples by PCR technique.
HPV detection was performed by the use of PCR with SPF-10 broad-spectrum
primers followed by DNA enzyme immunoassay and genotyping with a reverse
hybridization line probe assay.

FISH evaluation with specific probes for MYC was performed. Dual-colour
hybridizations with directly labelled fluorescent DNA probes for both the centromeric
region of chromosome 8 and for MYC were applied. A total of 200 non-overlapping
huclei per sample were analysed.

The immunohistochemistry (IHC) study was performed using the Autostainer
Pluslink (Dako, Glostrup, Denmark), following the protocols previously established.
IHC staining was developed for the following primary antibody: MYC (Santa Cruz
Biotechnology, Heidelberg, Germany).

Normal skin/mucosas (n= 63), in situ squamous cell carcinomas (h=50), invasive
squamous cell carcinomas (h=69) and metastases (h=5) were evaluated.

The percentage of cases with MYC gains in PSCC increases with tumoral progression: Polysomies were observed in 4% of nhormal samples, 48% of in situ carcinomas,
82% of invasive tumors and 100% of the metastases (Table 1). Amplifications were detected in none of the normal samples, 10% of in situ lesions, 44% of invasive
tumors and 100% of the metastases (Table 2). We detected HPV in 45% of PSCCs (genotype 16; 86%). We did not find a correlation between MYC polysomies/amplifications
and the presence of HPV infection.

MYC overexpression was observed in 13 out of 17 samples showing HPV infection compared with 19 out of 43 samples without infection (Table 3). The presence of
the HPV was associated with the overexpression of MYC by IHC (p<0,025).
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A good correlation between the presence of numerical aberrations in MYC and the progression of PSCC was observed. However, MYC
gains seem to be independent from HPV infection status.

Interestingly, MYC overexpression correlates with the presence of HPV infection, which could be caused by the integration of HPV into
the 8q24 genomic region, as previously reported. This integration might trigger MYC gene activation while MYC gene numerical aberrations
would be induced by other mechanisms.
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