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Abstract

Malignant melanoma, a highly aggressive form of skin cancer originating from melano-
cytes, presents challenges in clinical management due to its propensity for metastasis and
therapy resistance. Preferentially Expressed Antigen in Melanoma (PRAME) has recently
emerged as a promising candidate for both diagnosis and therapy in malignant melanoma.
This review explores PRAME’s involvement in malignant melanoma pathogenesis, its role as
a diagnostic and prognostic biomarker, and its potential as a therapeutic target.
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Introduction

The global rise in malignant melanoma incidence necessi-
tates a deeper understanding of its molecular basis for improved
patient outcomes. PRAME, initially identified as a melanoma-
associated antigen [1], has garnered attention for its implica-
tions in cancer progression and therapeutic intervention. This
review aims to delineate PRAME’s multifaceted roles in malig-
nant melanoma and its implications for clinical management.

PRAME in malignant melanoma pathogenesis

PRAME exhibits diverse roles in malignant melanoma patho-
genesis, impacting proliferation, invasion, metastasis, and im-
mune evasion [2]. Dysregulated PRAME expression promotes
tumour growth by modulating critical signalling pathways like
MAPK and PI3K/AKT, bolstering cell survival and proliferation
[3]. Additionally, PRAME overexpression correlates with height-
ened metastatic potential and apoptosis resistance, driving ma-
lignant melanoma progression [4].

Diagnostic and prognostic utility of PRAME

PRAME’s distinct expression in malignant melanoma ver-
sus normal tissue renders it a valuable diagnostic marker [5].

Immunohistochemical PRAME detection aids in distinguishing
malignant melanoma from benign lesions and assessing disease
severity. Elevated PRAME expression also serves as a prognostic
indicator, correlating with advanced tumour stage, heightened
metastatic risk, and poorer clinical outcomes [6].

Hence, PRAME holds promise as a prognostic biomarker for
risk stratification and treatment planning in malignant mela-
noma.

PRAME as a therapeutic target

Targeting PRAME presents a promising therapeutic avenue
for malignant melanoma. Diverse approaches, including immu-
notherapy and small molecule inhibitors, aim to inhibit PRAME
expression or function. Immunotherapeutic strategies like
PRAME-specific T cell-based therapies and PRAME-targeting
vaccines have shown efficacy in preclinical and clinical studies,
inducing potent anti-tumour immune responses and tumour
regression [7]. Additionally, small molecule inhibitors targeting
PRAME-associated pathways offer potential for combination
therapies to enhance treatment efficacy and overcome resis-
tance mechanisms [8].
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Future perspectives

Despite significant strides, several challenges persist in re-
alising PRAME’s therapeutic potential in malignant melanoma.
Further research is warranted to elucidate PRAME-mediated
oncogenesis and resistance mechanisms. Moreover, optimising
treatment strategies and identifying predictive biomarkers of
treatment response are crucial for advancing PRAME-targeted
therapies in clinical practice [9].

Conclusion

PRAME emerges as a promising biomarker and therapeutic
target in malignant melanoma, offering avenues for improved
diagnosis, prognostication, and treatment. Its pivotal roles in
driving disease progression underscore its significance in ma-
lignant melanoma pathogenesis. Continued research efforts to
unravel PRAME biology and develop effective targeted thera-
pies hold promise for enhancing outcomes in malignant mela-
noma patients.

Declarations

Conflicts of interest: The authors have no conflicts of inter-
est to declare.

Ethical approval: Not applicable.
Funding: Not applicable.

Data availability: Not applicable.

References

Epping MT, et al. The preferentially expressed antigen in mela-
noma (PRAME) inhibits myogenic differentiation. Journal of Bio-
logical Chemistry. 2012; 287(50): 4347-4357.

Sheng W, et al. PRAME is a golgi-targeted protein that associates
with the Elongin BC complex and is upregulated by interferon-
gamma and bacterial PAMPs. PLOS ONE. 2019; 14(7): e0220079.

Caballero OL, Chen Y T. Cancer/testis (CT) antigens: Potential
targets for immunotherapy. Cancer Science. 2009; 100(11):
2014-2021.

So T, et al. PRAME is a novel regulator of stemness in colorectal
cancer through inhibition of glycogen synthase kinase-3B. Stem
Cell Reports. 2018; 10(1): 1- 16.

Mengus C, et al. MAGE-A10 cancer/testis antigen is highly ex-
pressed in high-grade non-muscle-invasive bladder carcinomas.
International Journal of Cancer. 2013; 132(10): 2459-2463.

Wang X, et al. PRAME expression and its clinical relevance in
Hodgkin’s lymphoma. Cell Biochemistry and Biophysics. 2015;
71(2): 823-826.

Krishnadas DK, et al. Immunotherapy in melanoma: Recent ad-
vances and future directions. European Journal of Surgical On-
cology. 2016; 42(8): 1169-1181.

Liu X, et al. Therapeutic targeting of the PRAME family of cancer-
testis antigens with next-generation DNA vaccines. PLoS ONE.
2020; 15(5): e0232636.

Ugurel S, et al. Real-world outcomes in patients with metastatic
melanoma treated with targeted therapy and immunotherapy
in the first-line setting: The International REASON study. Euro-
pean Journal of Cancer. 2020; 134: 21- 33.

Copyright © 2024 Selim AG. This is an open access article distributed under the Creative Commons Attribution License, which
permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

2



