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Abstract: Sebaceous carcinoma (SC) is relative rarity and variable clinical presentation. It’s difficult to diagnose. The
screening of immunohistochemical markers, molecular mechanism analysis and clinical application of sebaceous carcinoma
are the focus of current research. This paper aims to comprehensively comb and summarize the latest immunohistochemical
markers, and deeply explore the molecular mechanisms and the treatment of sebaceous carcinoma. Through a review of the
extensive literature, we found that immunohistochemical stains play an important role in the early diagnosis, formulation of
individualed treatment plan and prognostic evaluation of sebaceous carcinoma.
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1. Introduction

Globally, although the incidence of sebaceous cancer is less than other common cancer types, but its aggressive and
poor prognosis makes it a significant focus in clinical research. Immunohistochemistry (IHC), as an important means of
biomarker detection, has shown great potential in the early diagnosis and prognosis evaluation of cancer. IHC can not
only detect biomarkers in fixed tissues, but also provide spatial information between the tumor and the surrounding tumor
microenvironment (TME), providing key clues to understanding the mechanisms of disease onset and progression. For
example, adipophilin(ADFP) and PRAME have proven useful in diagnosing sebaceous cell carcinoma.[1] P53 protein
provides an important basis for distinguishing between benign and malignant sebaceous tissue, highlighting the value of
IHC in the diagnosis of sebaceous cancer.[2]

2. Screening method for immunohistochemical markers of sebaceous glands

2.1 Application of immunohistochemistry technology in the study of sebaceous carcinoma
2.1.1 Diagnosis and differential diagnosis

IHC technology provides a powerful tool for the diagnosis and differential diagnosis of sebaceous cancers by detecting
the expression of specific antigens. [3]Such as adipophilin (ADFP), which is observed as membranous vesicular staining is
suggestive of intracellular lipids . It is useful in helping to differentiate squamous cell carcinoma and basal cell carcinoma .
PRAME expression has been reported in sebaceous neoplasms. It is strong cytoplasmic staning in normal sebaceous gland,
but weakly cytoplasmic staning in sebaceous carcinoma. [1, 4]P53 protein, its abnormal expression in sebaceous tumors,
especially the specificity of nuclear staining, has become a key marker to distinguishing benign and malignant lesions. [5]
2.1.2 Prognostic evaluation and molecular subtyping

The application of IHC technology in prognostic evaluation is mainly reflected in predicting the aggressiveness of tumor
and metastatic potential by detecting a series of molecular markers, such as apoptosis-related proteins such as Survivin, Bax
and so on, and factors related to angiogenesis such as VE GF and HIF-1 a.[6]
2.1.3 Discovery and validation of therapeutic targets

Breakthroughs in modern cancer therapy often rely on the accurate identification and intervention of key molecular
targets.[7] IHC technology plays an important role in this process, by visually displaying the expression pattern and
localization of therapeutic targets in tissues, providing a visual basis for drug design and evaluation of treatment effects.[§]
2.1.4 Study on the accompanying diagnosis and the mechanism of drug resistance

Concomitant diagnosis refers to guiding the choice of medication by testing relevant biomarkers before specific drug
treatment. IHC technology plays a key role in this field to detect specific markers of concomitant drug sensitivity, such as
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HER2, PD-L1, and enabling personalized treatment.

2.2 The latest progress in the screening of sebaceous gland cancer markers
2.2.1 Application of high-throughput screening technology

High-throughput screening technologies, such as gene chips, proteomics and metabolomics, have become cutting-
edge means for marker screening.[9] They are able to detect the expression of thousands of biomolecules simultaneously,
significantly improving the efficiency and speed of screening.[10]

2.2.2 In-depth resolution of the molecular mechanisms

With the development of marker screening technology, the understanding of the molecular mechanism of sebaceous
gland cancer has also deepened. Studies have revealed the role of multiple key signaling pathways in the development of
sebaceous gland cancer, such as Wnt / § -catenin pathway, Notch pathway and Hedgehog pathway.[ 1 1]Aberrant activation or
inhibition of these pathways, is often directly associated with the expression of specific markers. For example, hyperactivation
of Wnt pathway.

2.2.3 Expansion of clinical application

The clinical application value of markers is increasingly prominent, not only playing a key role in early diagnosis
and prognostic assessment, but also demonstrating their potential in guiding personalized therapy and monitoring disease
progression.[12] For example, the detection results of p53 protein are able to predict the aggressiveness and prognosis of
sebaceous cancers, guiding the choice of therapeutic strategies.[13] Latest studies have reported a subtye of sebaceous
carcinoma.is expressing HER-2 revealed that it presence of hormonal receptors.Such as HR antagonists could be a well
therapeutic option with ER.PR observed sebaceous carcinoma patients.[ 14] Some reserches have shown inhibition of PD-L1
may be a therapeutic option of sebaceous cancer.[15]

3. An expression and regulation of sebaceous gland cancer-related genes

The molecular mechanism of sebaceous cancer first focused on the expression and regulation of related genes. Abnormal
regulation of gene expression is the core link in cancer development and progression. In addition to p53, other gens such as
MLH1, MSH2,and MSH6,which lead to Muir—Torre syndrome,are related to sebaceous carcinoma.[1,16]

At the deep molecular level, abnormal expression and regulation of genes involved in signaling pathways are equally
important in sebaceous cancer.The Hedgehog signaling pathway controls cell proliferation and differentiation. High
expression of the Hedgehog pathway (including PTCH1, SMO, Glil, and Gli2),.is found in sebaceous carcinoma. This
suggests that aberrant Hedgehog signaling plays a promoting role in SC development, offering potential for targeted therapy.

4. Clinical application of immunohistochemical markers in sebaceous glands

4.1 Value of early diagnosis and differential diagnosis

Immunohistochemical markers of sebaceous glands have demonstrated significant value in the early diagnosis of cancer.
The expression of specific antigens such as p53 protein, Ki-67, adipophilin(ADFP) , PRAME , etc. can provide important
information about the state of cell proliferation and the degree of differentiation to distinguish between benign and malignant
lesions. The membranous vesicular staining specificity of adipophilin(ADFP) protein in sebaceous gland hyperplasia has
become an important basis for diagnosis, and its abnormal expression pattern contributes to the early identification of
sebaceous gland tumors. The high expression level of Ki-67 is correlated with the aggressiveness and poor prognosis of the
tumor, and it is a key indicator to evaluate the tumor proliferative activity.

4.2 Prognosis assessment and disease surveillance

Immunohistochemical markers also play a critical role in the prognostic evaluation of sebaceous cancers. The
upregulation of epidermal growth factor receptor and vascular endothelial growth factor receptor may play a significant role
in the development of sebaceous carcinoma.Moreover, the dynamic monitoring of markers, such as detecting changes in the
expression of specific markers during the course of treatment, is important for evaluating treatment efficacy and predicting
disease recurrence. This information helps doctors to adjust their treatment strategies and achieve more precise disease
management.

4.3 The accompanying diagnosis and the formulation of personalized treatment plan
Concomitant diagnosis refers to predicting the efficacy of drugs by detecting specific markers before treatment and
guiding the development of an individualized treatment plan. In sebaceous cancers, the application of IHC technology is able
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to detect biomarkers associated with drug sensitivity, such as HER 2.PD-L1, providing a basis for targeted therapy.

5. Discussion

Through continuous technological innovation and the discovery of biomarkers, the clinical management of sebaceous
gland cancer will be more precise and efficient, providing patients with more treatment options and hope for survival. With
the deepening of research and the expansion of clinical applications, immunohistochemistry technology will continue to play

an important role in precision medicine for sebaceous carcinoma promoting the continuous development of research in this
field.
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