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Background: Oral squamous cell carcinoma (OSSC) is the 16th most prevalent cancer worldwide and 
represents the most common type of head and neck cancer.1 Although tobacco and alcohol use are the 
most commonly cited risk factors, the human papillomavirus (HPV) is believed to be associated with up to 
70% of OSCCs in the United States.2 While there are over 200 of these viruses, HPV16 in particular is 
present in over 90% of HPV-positive cases.3 HPV has been demonstrated to induce chromosomal instability 
in various cancers, and similar mechanisms may contribute to the pathogenesis of oral squamous cell 
carcinoma (OSCC).4 This study investigated the relationship between HPV status and the degree of 
aneuploidy in two of the most common and well established OSCC cell lines: HPV-negative CAL27 and 
HPV-positive SCC090.  

Methods: Chromosomes were captured during mitosis using colcemid treatment, and cells were prepared 
for analysis using standard cytogenetic techniques.5 Total chromosome counts were determined by light 
microscopy examination with 23 CAL27 cells and 34 SCC090 cells analyzed and categorized by ploidy 
status. 

Results: HPV-negative CAL27 cells demonstrated predominantly diploid states, with 78.3% (18/23) 
maintaining normal chromosome numbers (46). In contrast, HPV-positive SCC090 cells showed dramatically 
increased chromosomal instability with only 17.6% (6/34) retaining diploidy. The majority of SCC090 cells 
exhibited significant aneuploidy, including 23.5% hypotriploidy (58-68 chromosomes), 17.6% hypertriploidy 
(70-80 chromosomes), and 17.6% tetraploidy and above (≥ 92 chromosomes). Triploid and near-triploid 
populations were observed exclusively in the HPV-positive cell line. 

Conclusions: HPV infection is associated with substantial chromosomal instability in OSCC cells, with 
HPV-positive cells showing a marked increase in aneuploidy compared to HPV-negative cells. These 
findings suggest that HPV-mediated chromosomal instability may contribute to oral cancer progression and 
could have implications for precision-medicine treatment strategies targeting chromosomally unstable 
tumors.6 
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