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PURPOSE. Eyelid sebaceous carcinoma (SeC) is the third most frequent eyelid malignancy
worldwide and is relatively prevalent in Asian patients. An eyelid SeC cell line model is
necessary for experimental research to explore the etiology and pathogenesis of eyelid
SeC. This study established and characterized an eyelid SeC cell line with a TP53mutation
that might be useful for analyzing potential treatment options for eyelid SeC.

METHODS. The eyelid SeC cell line SHNPH-SeC was obtained from a patient with eyelid
SeC at Shanghai Ninth People’s Hospital (SHNPH), Shanghai JiaoTong University School
of Medicine. Immunofluorescence staining was employed to detect the origination and
proliferation activity. Short tandem repeat (STR) profiling was performed for verification.
Chromosome analysis was implemented to investigate chromosome aberrations. Whole
exome sequencing (WES) was used to discover genomic mutations. Cell proliferation
assays were performed to identify sensitivity to mitomycin-C (MMC) and 5-fluorouracil
(5-FU).

RESULTS. SHNPH-SeC cells were successively subcultured for more than 100 passages
and demonstrated rapid proliferation and migration. Karyotype analysis revealed abun-
dant chromosome aberrations, and WES revealed SeC-related mutations in TP53, KMT2C,
and ERBB2. An in vivo tumor model was successfully established in NOD/SCID mice.
Biomarkers of eyelid SeC, including cytokeratin 5 (CK5), epithelial membrane antigen
(EMA), adipophilin, p53, and Ki-67, were detected in SHNPH-SeC cells, original tumors,
and xenografts. MMC and 5-FU inhibited the proliferation and migration of SHNPH-SeC
cells, and SHNPH-SeC cells presented a greater drug response than non–TP53-mutated
SeC cells.

CONCLUSIONS. The newly established eyelid SeC cell line SHNPH-SeC demonstrates muta-
tion in TP53, the most commonly mutated gene in SeC. It presents SeC properties and
malignant characteristics that may facilitate the investigation of cellular behaviors and
molecular mechanisms of SeC to explore promising therapeutic strategies.
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Eyelid sebaceous carcinoma (SeC) is the third most
frequent eyelid malignancy worldwide and occurs more

commonly in Asians, accounting for nearly 40% of all eyelid
malignancies in China.1 Eyelid SeC mainly originates from
the meibomian glands, Zeis glands, and periocular skin.2

It demonstrates regional lymph node and distant organ
metastases, resulting in a 1.6% to 31.0% disease-specific
mortality.3–10 Complete excision of the tumor is the corner-
stone of SeC treatment. However, some tumors present
diffuse patterns that lack well-defined margins, thus making
complete resection of lesions difficult. Additionally, patients
with distant metastases are frequently unable to tolerate

surgery.11 Therefore, the development of effective medical
treatment for eyelid SeC is warranted, particularly for eyelid
SeC featuring invasive progression and poor differentiation
with common mutations.

The epidemiology and etiology of eyelid SeC are poorly
understood. Immunosuppression and previous radiation
exposure are potential risk factors for eyelid SeC.12 Notably,
Muir–Torre syndrome, characterized by mismatch repair
deficiency and microsatellite instability, is correlated with
the development of extraocular SeC but exhibits an
extremely rare association with ocular SeC.13,14 With regard
to genetic changes, next-generation sequencing and whole-
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exome sequencing (WES) analyses have revealed that the
most common mutations of SeC occur in TP53, account-
ing for 66.0% to 76.9%.15–17 TP53, often described as the
guardian of the genome, is essential for maintaining normal
cell growth and differentiation.18 TP53 mutations have been
discovered in various malignant tumors. These mutations
prompt cells that contain damaged DNA to escape DNA
repair or apoptosis and promote carcinogenesis.19

Establishment of eyelid SeC cell lines would provide a
helpful preclinical tool to study the biology and patho-
genesis of SeC, in addition to developing novel treatment
options.20 The TP53-mutated eyelid SeC cell line possesses
the dominant molecular features of patients with eyelid SeC
and serves as an ideal model for novel therapy exploration.
Currently, only one SeC cell line without TP53 mutations
(BP50) has been developed,11 but more eyelid SeC cell lines,
particularly those with specific molecular characteristics, are
necessary for SeC exploration.

This study aimed to establish and characterize an eyelid
SeC cell line, SHNPH-SeC, derived from a primary eyelid
SeC patient with a TP53 mutation and to build eyelid SeC
animal models based on SHNPH-SeC. This novel cell line
may promote future research on the molecular determinants
of eyelid SeC evolution and exploration of potential medical
therapies.

METHODS

Ethics Statement and Specimen Collection

This study followed the guidelines of the Institutional Ethics
Committee of Shanghai Ninth People’s Hospital, Shanghai
JiaoTong University School of Medicine, in accordance with
the tenets of the Declaration of Helsinki. The tumor sample
for cell-line establishment was obtained from surgical resec-
tion. The tumor was initially located in the tarsus under the
upper eyelid of the patient. It had gradually infiltrated the
surrounding tissues and had orbital invasion. The patient
underwent complete removal of the tumor with subse-
quent control of the disease. Written informed consent was
obtained from the patient after receiving an explanation of
the nature and possible consequences of the study.

Eyelid SeC Cell Line Establishment

The fresh tumor tissues were washed with Gibco PBS
(Thermo Fisher Scientific, Waltham, MA, USA) and isolated
from surrounding normal tissues. They were then cut into
small pieces and placed into Gibco RPMI-1640 medium
(Thermo Fisher Scientific), with 2% fetal bovine serum (FBS;
Thermo Fisher Scientific), 200 mg/mL streptomycin (Thermo
Fisher Scientific), and 200 IU/mL penicillin (Thermo Fisher
Scientific). Scalpels were used to completely mince the
tumor tissues, and collagenase I (Invitrogen, Waltham, MA,
USA) was employed at 37°C for 4 hours. Following digestion,
the tissues were centrifuged at 800 rpm at room temperature
(RT) for 4 minutes. The pellet was neutralized in RPMI-1640
medium with 10% FBS, 100 mg/mL streptomycin, and 100
IU/mL penicillin after being suspended with Gibco Trypsin-
EDTA (0.53-mM EDTA and 0.05% trypsin; Thermo Fisher
Scientific) for 2 minutes. After another centrifugation, the
cells were resuspended in fresh medium and cultured at
37°C with 5% CO2. The cells were subcultured at a 1:3 ratio
for 80 passages.

Immunofluorescence

Cells were plated onto 24-well plates with slides to make
cytospins. The cytospins were fixed with 4% paraformalde-
hyde for 30minutes after a 24-hour culture. They were then
permeabilized in 0.5% Triton X-100 (Sigma-Aldrich, St. Louis,
MO, USA) for 15 minutes, blocked with 5% goat serum (Invit-
rogen) for 1 hour, and treated with the primary antibodies
at 4°C overnight and subsequent secondary antibodies at RT
for 1 hour. Nuclei counterstaining was carried out using 4′,6-
diamidino-2-phenylindole (Sigma-Aldrich). An Eclipse 80i
microscope (Nikon, Tokyo, Japan) was employed to acquire
images. The following antibodies, all obtained from Abcam
(Cambridge, UK) were used in this study: anti-cytokeratin
5 (CK5; ab52635), anti-epithelial membrane antigen (EMA;
ab109185), anti-adipophilin (ab181452), anti-p53 (ab32389),
and anti-Ki-67 (ab15580).

Immunohistochemistry

Tumor tissues were permeabilized in 0.1% Triton X-100 after
deparaffinization and treated with 0.3% H2O2 to suspend
endogenous peroxidase activity. The tissues were then
blocked with 4% goat serum in PBS and incubated for
60 minutes with primary antibodies against CK5, EMA,
adipophilin, p53, and Ki-67 at RT. We employed anti-IgG1
as the isotype control. The slides were developed using
diaminobenzidine (Maxim, Shanghai, China). The slides
were then examined and imaged via a Nikon ECLIPSE Ni
microscope.

Cell Proliferation Assays

Cell Counting Kit-8 (CCK-8) assays were used to evaluate
the capacity for cell growth. A volume of 100 μL medium
and 2000 cells were added to 96-well plates. The samples
were incubated at 37°C with 10 μL of CCK-8 solution
(Dojindo, Kumamoto, Japan) for 2.5 hours before detection.
The absorbance at 450 nm was measured using an ELX800
microplate reader (BioTek Instruments, Winooski, VT, USA).

Transwell Assays

To assess the capacity of cell migration, we employed a
24-well Transwell system with polycarbonate filters (8-μm
pores). The upper compartment received a total of 5.0 × 104

cells in medium containing 2% FBS, and the lower compart-
ment received 900 μL of complete medium. The Transwell
system was dyed with 0.25% crystal violet after a 24-hour
incubation. Images of the cells moving into the lower cham-
ber were obtained.

Chromosome Analysis

Cells with 60% confluency were treated with fresh medium
containing 0.2 μg/mL colchicine (Sigma-Aldrich) and incu-
bated for 6 hours. Harvested M-phase cells were carefully
resuspended in 0.075 mol/L potassium chloride hypotonic
solution before being incubated at 37°C for 10 minutes. The
cells were treated in a fixed solution (3:1 methanol:glacial
acetic acid), extended on a slide, and stained with Invit-
rogen Giemsa solution. The chromosomes were visualized
using a Nikon microscope and the number of chromosomes
was counted and analyzed using Origin software.

Downloaded from hwmaint.iovs.org on 04/26/2024



Establishment of a TP53-Mutated SeC Cell Line IOVS | December 2023 | Vol. 64 | No. 15 | Article 16 | 3

Short Tandem Repeat Analysis

Genomic DNA of tumor cells was extracted by the QIAamp
PowerFecal DNA Kit (QIAGEN, Hilden, Germany) follow-
ing the manufacturer’s protocol. Twenty-one short tandem
repeats (STRs) and amelogenin loci were examined using an
Applied Biosystems 3730xl DNA Analyzer (Thermo Fisher
Scientific).

Whole-Exome Sequencing

A mammalian genomic DNA extraction kit (Beyotime,
Shanghai, China) was used to extract genomic DNA from
original tumor tissues and SHNPH-SeC cells. A NanoDrop
spectrophotometer (Thermo Fisher Scientific) and 1%
agarose electrophoresis were employed to determine DNA
quantification and integrity, respectively. The SureSelect
Human All Exon V6 library (Agilent Technologies, Santa
Clara, CA, USA) was used to collect genomic DNA accord-
ing to the manufacturer’s instructions. The libraries were
sequenced on the HiSeq X Ten sequencing platform (Illu-
mina, San Diego, CA, USA) to generate 150-bp paired-end
reads. All single nucleotide polymorphisms (SNPs), inser-
tions and deletions (InDels), copy number variations (CNVs),
and structural variations (SVs) were analyzed.

In Vivo Tumorigenesis

The xenografts were established in three 4-week-old male
non-obese diabetic (NOD)/severe combined immunodefi-
ciency (SCID) mice. The right flank of the mice was subcu-
taneously implanted with 1 × 106 cells. Tumor volume
was evaluated every 3 days. Euthanasia was performed
on the mice after 21 days. The tumors were fixed with
4% paraformaldehyde, embedded in paraffin, and stained
with hematoxylin and eosin (H&E). The experiments were
approved by the Animal Experimental Ethics Committee
at Ninth People’s Hospital, Shanghai Jiao Tong University
School of Medicine.

Statistical Analysis

The statistical analyses were performed using Prism 8.0
(GraphPad, Boston, MA, USA). The mean and SD for quan-
titative data are presented, and an unpaired Student’s t-test
was employed to examine the differences between the two
groups. P < 0.05 was considered to indicate statistical signif-
icance.

RESULTS

Biological Features of the SHNPH-SeC Cell Line

SHNPH-SeC cells showed polygonal fibroblast-like morphol-
ogy, grew adherently in a monolayer, and remained stable
throughout passaging (Fig. 1A). The cellular properties of
SHNPH-SeC cells are consistent with the previously reported
SeC cell line BP50.11 Immunofluorescence staining demon-
strated that SHNPH-SeC cells positively expressed CK5, EMA,
adipophilin, p53, and Ki-67 with a 60% labeling index, which
was identical to the immunohistochemical staining results of
tumor tissues (Fig. 1B). These biomarkers support the notion
that the SHNPH-SeC cells were derived from SeC tissues
from the patient. They also confirmed that SHNPH-SeC cells
expressed SeC-associated positive markers and indicated the
high proliferation potential of SHNPH-SeC cells. The growth

curve elucidating the doubling time of SHNPH-SeC cells
was approximately 36 hours (Fig. 1C). The Transwell assay
revealed that most cells migrated through the membrane
within 24 hours, indicating the invasive behavior of eyelid
SeC cells (Fig. 1D).

STR Authentication

STR profiling of the SHNPH-SeC cell line was performed to
verify its novelty and prevent the possibility of cell-line cross-
contamination. A total of 21 STRs and amelogenin loci were
analyzed, and no cell lines were matched with SHNPH-SeC
in the ATCC, DSMZ, JCRB, or RIKEN databases (Fig. 2A).

Chromosome Aberrations

A karyotypic study revealed numerical and structural abnor-
malities in SHNPH-SeC. Loss of chromosome Y and chromo-
somes 4, 5, 13, 15, and 21; gain of chromosome 9; and marker
chromosomes of unidentified origin were the detected chro-
mosomal numerical aberrations. Extra material of unknown
derivation was discovered on chromosomes 3 and 15. A
representative karyotype image is displayed in Figure 2B.

Xenograft of SHNPH-SeC

Three NOD/SCID mice that received subcutaneous injec-
tions of SHNPH-SeC cells all presented successful tumori-
genesis. The final tumor volume was 467.33 ± 51.39mm3

(Figs. 3A, 3B). H&E staining revealed SeC histological char-
acteristics in the xenograft tumors from the mice that were
consistent with the original tumor from the patient (Fig. 3C).
The immunofluorescence of xenograft tumors on SeC mark-
ers indicated the same results as those of the original tumor
and SHNPH-SeC cells, presenting CK5, EMA, adipophilin,
p53, and Ki-67 positively (Fig. 3D).

Mutational Analysis of the Original Tumor and
Derived Cell Line

WES of the original tumor and derived SHNPH-SeC cell
line demonstrated their genomic mutation properties. The
distribution of SNPs, InDels, CNVs, and SVs along the chro-
mosomes of SHNPH-SeC are illustrated in Figure 4A, and
the entire raw dataset is available in Supplementary Tables
S1, S2, S3, and S4. A total of 22,396 SNPs of SHNPH-SeC
were located mainly in the exonic region, and this number
was comparable to that of the SNPs of the original tumor
(24,805). SHNPH-SeC and the original tumor also share a
similar composition of mutation types in the exonic region
(Fig. 4B). Analysis of the mutational substitutions for the
tumor and SHNPH-SeC cells exhibited coincident signatures,
with A>G, C>T, G>A, and T>C being the most predominant
SNP substitutions (Fig. 4C).

When comparing the SNPs and InDels of the original
tumor and SHNPH-SeC cells, we identified 19,436 SNPs
and 1076 InDels present in both, confirming an identical
source of the tumor and SHNPH-SeC cells (Supplementary
Table S5 and S6). The top 10 SeC-related genes in the
COSMIC database (http://cancer.sanger.ac.uk/cosmic) and
their mutation incidence are shown in Figure 4D. In both
SHNPH-SeC cells and the tumor, we discovered seven shared
protein-altering mutations, which were associated with the
top 10 SeC-related genes (Table). Notably, TP53, the most
frequently mutated gene in eyelid SeC, harbors a missense
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FIGURE 1. SHNPH-SeC cell line morphological image, immunofluorescence staining, and capacity to proliferate and metastasize. (A) Morphol-
ogy of SHNPH-SeC cells at primary culture, passage 5, passage 30, and passage 80 (100×). (B) The original tumor and SHNPH-SeC cells
showing positive staining for CK5, EMA, adipophilin, p53, and Ki-67 (60% labeling index; 200×). (C) A CCK-8 assay was employed to eval-
uate the proliferation of SHNPH-SeC cells. The data are presented as the mean ± SD of experimental triplicates. (D) A Transwell assay was
employed to evaluate the migration of SHNPH-SeC cells.

mutation (c.C215G:p.P72R), and this site is known as a
hotspot mutation site in malignancies.21

TP53-Mutated SHNPH-SeC Shows a High
Sensitivity to Mitomycin-C and 5-Fluorouracil

Previous studies revealed that TP53 polymorphisms affect
individual responsiveness to cancer chemotherapy,22,23 and
patients with TP53 wild-type SeC demonstrate less sensi-

tivity to 5-fluorouracil (5-FU), anthracycline, and cyclophos-
phamide than those with P72R-mutated tumors. Mitomycin-
C (MMC) is a commonly used topical treatment for SeC,
and 5-FU is employed for both topical treatment and
systemic therapy.12 The previously reported half-maximal
effective dose (EC50) of MMC in the SeC cell line BP50
without TP53 mutations was 10.4 μM and the EC50 of
5-FU was approximately 80 mM.24 We investigated the
dose-dependent response in cell viability to MMC and 5-
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FIGURE 2. STR analysis and chromosome analysis of the cell line SHNPH-SeC. (A) An electropherogram of STR profiling showing the unique
STR genotype of the SHNPH-SeC cell line. (B) A representative karyotype image of the SHNPH- SeC cell line, including chromosome loss
of 4, 5, and 13 and chromosome gain of unidentified marker chromosomes.

FU in SHNPH-SeC cells, and the EC50 values of MMC
and 5-FU were 1.13 μM and 83.05 μM, respectively
(Figs. 5A, 5B), suggesting a higher sensitivity than BP50
cells. In addition, MMC or 5-FU treatment resulted in
significant attenuation of cell growth (Fig. 5C) and migra-
tion capacity (Fig. 5D) in SHNPH-SeC cells, indicating
that the established SeC cell lines are vulnerable to

common chemotherapy, possibly due to TP53 p.P72R
mutation.

DISCUSSION

Eyelid SeC is an aggressive malignancy, and metastatic eyelid
SeC is life threatening.25 Advanced SeC categorized as T4
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FIGURE 3. In vivo tumorigenicity examination and immunophenotyping of tissues. (A) Tumor growth curve showing the tumor volume of
xerograph tumors. The data are presented as the mean ± SD of biological triplicates. (B) Image showing the in vivo tumors 21 days after
the establishment of xenografts. (C) H&E staining of the original tumor and the xenografted tumor. (D) Xerograph tumors showing positive
staining for CK5, EMA, adipophilin, p53, and Ki-67.

indicates a high risk of metastasis and poor prognosis. In
this study, we established and characterized a novel SeC
cell line, SHNPH-SeC, from a patient with eyelid SeC with
stage T4a disease, and this cell line demonstrated a TP53
mutation. SHNPH-SeC cells were subcultured successively
for more than 100 passages, and STR analysis confirmed
its novelty. The cell line was identified as a SeC cell line
based on positive staining with CK5, EMA, adipophilin, and
p53, which have been described as sensitive and dependable
biomarkers for eyelid SeC.26,27 The consistent staining across
the original tumor, SHNPH-SeC cells, and xenograft tumors
suggested that the SHNPH-SeC cells were derived from the
patient with eyelid SeC. H&E staining of the original tumor
and xenograft tumors further supported that SHNPH-SeC
is an eyelid SeC cell line. Moreover, the identical mutation
properties between the original tumor and SHNPH-SeC cells
were further confirmed. Concerning malignant characteris-
tics, the SHNPH-SeC cell line presents a high Ki-67 positive
rate, various chromosome aberrations, abundant SeC-related
gene mutations, a rapid proliferation and migration rate in
vitro, and a capacity for tumorigenesis in vivo.

Although complete resection is the predominant treat-
ment for SeC, it is not suitable for patients with diffuse
patterns or distant metastases.4 Our establishment of a SeC
cell line with a common TP53 mutation from invasive eyelid
SeC provides an essential tool for exploring effective local
and systemic medical therapy.

Genetic analysis revealed that three of the top 10 SeC-
related genes share protein altering mutations in the orig-
inal tumor and SHNPH-SeC cells, including those in TP53,
KMT2C, and ERBB2. Mutations in TP53 are a classic hall-
mark of cancer and trigger tumor progression in vari-
ous cancers, including lung cancer, breast cancer, and
liver cancer.28–30 Multiple targeted therapies have exhibited
promising results with regard to improving the survival rate
for TP53-mutated patients.31 For example, eprenetapopt, a

small molecule restoring wild-type p53 functions in TP53-
mutated cells, yielded high rates of clinical response and
molecular remission in patients with TP53-mutant myelodys-
plastic syndrome and acute myeloid leukemia.32 Moreover,
TP53 is the most frequently mutated gene in eyelid SeC and
participates in eyelid SeC tumorigenesis,33 suggesting that
targeted therapy for TP53 mutations may be a promising
strategy for eyelid SeC treatment.

We detected the TP53 P72R SNP (rs1042522) in SHNPH-
SeC cells derived from the original tumor. It is the most
common TP53 SNP, where the nucleotide sequence CCC
encoding proline (P72) is substituted by CGC encoding argi-
nine (R72), and it is located in the proline-rich domain
at codon 72.34 Studies have revealed that TP53 mutations
containing the R72 SNP present a growth advantage, which
may explain this type of cancer selection.35 The R72 SNP also
suggests a poorer prognosis than the P72 SNP in cancer.21

Notably, the R72 SNP is reported to be more sensitive to
chemotherapy than the P72 SNP. Our results verified this
finding, as SHNPH-SeC cells with a TP53 mutation (R72
SNP) manifested a better response to MMC and 5-FU than
BP50 cells (P72 SNP). The evidence indicates that medical
therapies may be a promising strategy, especially for TP53-
mutated eyelid SeC patients.

KMT2C, also known as lysine methyltransferase 2C, is
a regulator of H3K4 methylation and serves as a potential
epigenetic driver of SeC.15 Mutations in KMT2C participate
in tumorigenesis by disturbing transcriptional hemostasis in
multiple human cancers.36 ERBB2, or erb-b2 receptor tyro-
sine kinase 2, is associated with the phosphatidylinositol-
4,5-bisphosphate 3-kinase (PI3K) signaling cascade, which
is identified as the frequently hijacked pathway in sebaceous
carcinomagenesis.13

Similar to the reported SeC cell line BP50, SHNPH-
SeC cells exhibit a fibroblast-like morphology. Furthermore,
SHNPH-SeC cells and BP50 cells demonstrated consistent
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FIGURE 4. Mutation signatures of SHNPH-SeC. (A) Overview of SNPs, InDels, CNVs, and SVs in the SHNPH-SeC genome. The outer track
shows the chromosomal ideogram. The second track demonstrates the distribution of SNP density (purple dots). The third track shows the
distribution of InDel density (blue dots). The fourth track displays CNV results with copy number increase (red dots) and copy number
deletion (blue dots). The fifth track shows SV results with duplication (purple line; support reads more than 10). (B) Histograms showing the
number of different types of mutations in the exonic region in SHNPH-SeC cells and the original tumor. (C) Histograms showing the number
of different base substitutions in the SHNPH-SeC cells and in the original tumor. (D) The top 10 SeC-related genes with their frequency are
listed according to the COSMIC website.
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FIGURE 5. MMC and 5-FU inhibit the proliferation and migration of SHNPH-SeC. (A, B) Representative dose–response curves of MMC and
5-FU in SHNPH-SeC. (C) CCK-8 assays were employed to evaluate the proliferation of SHNPH-SeC cells upon MMC (1 μM) or 5-FU (100 μM)
treatment. The data are presented as the mean ± SD of experimental triplicates. Significance was determined by unpaired two-tailed Student’s
t-test. **P < 0.01. (D) A Transwell assay was employed to evaluate the migration of SHNPH-SeC upon MMC (1 μM) or 5-FU (100 μM) treatment.
Representative images from three experimental replicates are shown. The data are presented as the mean ± SD of experimental triplicates.
Significance was determined by unpaired two-tailed Student’s t-test. ***P < 0.001.

TABLE. Shared Protein-Altering Mutations Associated With SeC in
the Original Tumor and SHNPH-SeC Cells

Chromosome Start Ref. Alt Gene Amino Acid Change

Chr7 151927021 C A KMT2C p.C988F
Chr7 151945007 C T KMT2C p.G838S
Chr7 151945204 G A KMT2C p.S772L
Chr7 151970856 T A KMT2C p.T316S
Chr7 151970931 G A KMT2C p.L291F
Chr17 7579472 G C TP53 p.P72R
Chr17 37884037 C G ERBB2 p.P824A

expression of SeC-associated markers, such as adipophilin,
EMA, and p53. However, their genetic properties are differ-
ent: SHNPH-SeC cells harbor mutations in TP53,KMT2C, and
ERBB2, and BP50 cells carry a splice-site altering variation
in RB1, suggesting potential differences in their malignant
behaviors and responses to chemotherapy.11

The study has some limitations. SHNPH-SeC cells and the
original tumor cells varied in cellular morphology, which
can potentially be ascribed to the discrepancy between the
in vivo and ex vivo tumor environment. The fibroblast-like
morphological transition observed in SHNPH-SeC cells, orig-
inating from the primary tumor cells, could be an adaptive
response to thrive in the ex vivo setting. This could be an
inevitable event during the cell line establishment, especially
for the degradation of the extracellular matrix and cellu-

lar connections. The transition of fibroblast-like morphology
might be attributed to the enhanced epithelial–mesenchymal
transition (EMT) capacity of SeC cells, which is consistent
with the increased EMT potential observed in TP53-deficient
epithelial cells.37–39 In addition, no RB1 mutations were
identified in the SHNPH-SeC cell line. RB1 is the second
most frequently mutated gene in SeC, with a mutation inci-
dence of 38%, and it was detected in 33.3% to 68.4% of TP53-
mutated patients in previous studies.13,16,17,40,41 Therefore,
SeC cell lines with other mutation statuses, such as the co-
mutation of TP53 and RB1, are necessary to establish for
further exploration.

In conclusion, SHNPH-SeC is a TP53-mutated eyelid
SeC cell line derived from an ocular SeC patient. The cell
line manifests typical SeC features and malignant pheno-
types. SHNPH-SeC cells responded well to chemotherapy,
even more effectively than SeC cells without TP53 muta-
tions. Therefore, SHNPH-SeC is a useful preclinical model
to explore the molecular mechanisms of eyelid SeC tumori-
genesis and develop novel therapeutic options for patients
with eyelid SeC.
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