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A Case of Aggressive Lung Squamous Cell Carcinoma
With Aberrant Cytoplasmic p53 Aggregation
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Abstract. Background: Immunohistochemistry for p53 was
a well-established method for cancer diagnosis in pathology.
Aberrant cytoplasmic p53 positivity reflects the accumulation
of p53 aggregates, which has been shown to be associated
with chemoresistance and to be a predictive marker of a worse
clinical course in ovarian cancer. Case Report: A 65-year-old
Japanese man was diagnosed with lung cancer, and surgical
resection was performed. Multiple metastasis were found 21
months post-surgery. The lesions were resistant to
chemotherapy, and he succumbed to the disease 29 months
post-surgery. The resected primary lesion was pathologically
diagnosed as squamous cell carcinoma, with notable
cytoplasmic p53 positivity indicated by immunohistochemistry.
Conclusion: Notable aberrant cytoplasmic accumulation of
p53 aggregate was observed in the cancer cells of this case.
Chemotherapy was ineffective for the recurrent lesions,
suggesting a role of p53 aggregates in chemoresistance.
Pathological analysis of p53 via immunohistochemistry may
be useful in predicting chemoresistance of lung squamous cell
carcinoma.
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Lung cancer is one of the leading causes of cancer-related
deaths worldwide, and its incidence is currently increasing (1).
Lung squamous cell carcinoma (LUSC), a major histological
subtype of lung cancer, is often linked to exposure to tobacco
smoke, radon, and air pollution (2). While immunotherapies
targeting immune checkpoint signals have become standard
treatments for lung cancer, many advanced lung cancer cases
remain resistant to these therapies (3). Targeted therapies
against various driver mutations have been developed for lung
adenocarcinoma, yet no common driver mutations have been
identified in LUSC (4). As a result, treatment options for
patients with advanced LUSC are more limited compared to
other histological subtypes.

Tumor protein p53, which is known as p53, plays critical
roles in DNA damage response and is often referred as the
“guardian of the genome” (5). Mutations in the 7P53 gene are
thought to contribute to tumorigenesis by impairing its tumor-
suppressive functions and enabling malignancy through gain-
of-oncogenic functions (6). The expression of intracytoplasmic
p53 has recently garnered interest in ovarian cancer research,
with abnormal cytoplasmic staining of p53 observed in 2.3%
of ovarian serous carcinoma (7). Our previous studies have
shown that mutant p53 proteins form aggregates and that
cytoplasmic p53 aggregates are associated with poor prognosis
in human ovarian cancer (8). In the present case of LUSC, we
observed notable aberrant p53 positivity in the cytoplasm of
cancer cells during pathological analysis. The case was
clinically aggressive, and p53 aggregates were suggested to
play a role in this aggressive phenotype.

Case Report
A 65-year-old Japanese man was referred for surgical

treatment following the detection of lung cancer during a
routine health check-up. His medical history included



CANCER DIAGNOSIS & PROGNOSIS 4: 204-208 (2024)

Figure 1. Radiological and pathological observations. A) Computed tomography scans revealed a mass in the upper lobe of the right lung. B)
Macroscopic observation revealed the mass was well-circumscribed, white, and exhibited areas of necrosis. C) Hematoxylin and eosin staining
shows that the lung lesion is composed of polygonal cancer cells with abundant eosinophilic cytoplasm. D) Immunohistochemically, the cancer
cells were focally positive for p40 (clone BC28, Nichirei, Tokyo, Japan) and CK5/6 (clone D5/16 B4, Nichirei). Scale bars: 20 um.

hypertension, dyslipidemia, and diabetes. Additionally, consumed moderate amounts of alcohol daily, and had no
clinical stage I laryngeal cancer was identified during the  significant history of occupational dust exposure. His family
evaluation for lung cancer. He was a heavy smoker, history was notable for rectal cancer in his father.
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Figure 2. p53 protein expression analyses. A) Immunohistochemistry of p53 was performed using three monoclonal antibodies (clone DOI1 and
DO7, DAKO, Glostrup, Denmark, clone E26, Abcam, Cambridge, UK), and the same observations were obtained. B) The PROTEOSTAT Protein
um.

aggregation assay was performed on a paraffin section. Scale bars: 20

Computed tomography (CT) scans revealed a 3.3 cm mass
in the upper lobe of the right lung, set against a background
of emphysema and interstitial shadows (Figure 1). Squamous
cell carcinoma was suspected following a transbronchial
biopsy of the lesion. Imaging studies did not reveal any
obvious metastatic lesions. He subsequently underwent a
thoracoscopic right upper lobectomy with lymph node
dissection.

Macroscopically, the resected mass measured 20x18 mm,
was well-circumscribed, white, and exhibited areas of
necrosis. Microscopic examination showed that the mass
consisted of polygonal cancer cells with abundant
eosinophilic cytoplasm and prominent nucleoli, arranged in
solid nests. There was no evident keratinization, intercellular
bridges, glandular structures, or intracytoplasmic mucin.

Immunohistochemically, the tumor cells were focally
positive for p40 and CK5/6, but negative for TTF-1. This led
to a diagnosis of non-keratinizing squamous cell carcinoma.
The pathological stage of the lung cancer was determined to
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be pT2a, pNO, cMO, stage IB, according to the Union for
International Cancer Control/American Joint Committee on
Cancer 8" edition criteria, primary due to the presence of
visceral pleural invasion.

The postoperative course was uneventful, however, 21
months after the surgery, he experienced an exacerbation of
anorexia and dyspnea due to massive pleural effusion on the
right side. CT demonstrated thickening of the right pleura, a
mass causing right lung atelectasis, and enlarged mediastinal
lymph nodes. Fluorodeoxyglucose (FDG)-positron emission
tomography revealed high FDG accumulation in all these areas,
strongly suggesting the recurrence of lung cancer. He underwent
four cycles of carboplatin and pemetrexed chemotherapy within
four months and then proceeded to pemetrexed maintenance
therapy. However, he developed pneumonia, which was likely
induced by pemetrexed. Given his decreased physical strength
and the limited benefits of continuing chemotherapy, he
transitioned to outpatient palliative care. He died from the lung
cancer 29 months after surgery.
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Additional pathological examinations. Notably, strong
cytoplasmic p53 staining was found, whereas nuclear p53
staining was weak (Figure 2A). PROTEOSTAT Protein
aggregation assay (Enzo Biochem, Farmingdale, NY, USA)
was performed using the same paraffin section, and
cytoplasmic positive staining was observed (Figure 2B).

Discussion

It is well-known that TP53 mutations are detected in many
malignant tumors, and pathological observation of excessive
p53 protein accumulation in the nucleus corresponds well with
TP53 mutations (9). Nonsynonymous 7P53 mutations suppress
p53 ubiquitination and degradation, which are induced by
MDM2 (10). In colorectal cancer, cytoplasmic p53 staining has
been observed in cases with a high clinical stage, correlating
with a worse clinical course (11, 12). TP53 missense mutation
have been detected in colorectal cancer cases that exhibit
cytoplasmic p53 staining (13). However, there was no report
on cytoplasmic p53 staining in lung cancer. Therefore, we
aimed to determine whether p53 aggregates were present in
lung cancers using our tissue array set, as described previously
(14). We identified a case of LUSC with clear cytoplasmic p53
staining, which we report here. This case exhibited aggressive
behavior and resistance to chemotherapy, consistent with
observations in previous studies.

The mechanism by which p53 aggregates in the cytoplasm
has not yet been clarified. One proposed mechanism is that p53
proteins released from cancer cells aggregate in the extracellular
space through sulfated glycosaminoglycans, followed by cancer
cell uptake of these aggregated p53 proteins (15). Cytoplasmic
p53 aggregates have been suggested as a target for anti-cancer
therapy. The peptide-based p53 aggregation inhibitor,
ReACp53, has been shown to enhance the anti-cancer efficacy
of carboplatin in ovarian cancer cells (16). A compound named
ADH-6 has been shown to abrogate p53 aggregation and induce
apoptosis in cancer cells with 7P53 mutations (17).

In conclusion, p53 aggregation may play a role in the
chemoresistance of advanced LUSC. Pathological analysis of
p53 via immunohistochemistry may predict chemoresistance
of LUSC. Therapies targeting p53 aggregation have been
developed, and further studies are necessary to determine their
effectiveness against LUSC.
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