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Triple-negative breast cancer (TNBC) has been associated with worse prognoses due to the limited treatment options.
Thus, there is a need to characterise new biomarkers or treatment targets to improve patient outcomes. Cancer testis
antigens (CTAs) are a group of antigens that are preferentially expressed in tumours and exhibit strong immunogenicity,
as such, CTAs hold great promise as potential treatment targets and biomarkers in cancer.
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| 1. Introduction

Breast cancer is a heterogeneous disease that can be classified based on the clinical, morphological and biological
characteristics 2 Triple-negative breast cancers (TNBC), a special class of breast cancers that are negative for
oestrogen receptor (ER), progesterone receptor (PR) and HER2 (cerbB2), represent 9-17% of all breast carcinomas,
depending on the threshold for ER, PR and HER2 positivity LIEI4IE! TNBC are also of high histological grade, displaying
aggressive clinical behaviour with poorer prognosis and accompanied by frequent metastasis to the brain and lungs, with
a shorter time to recurrence and death B3],

Cancer testis antigens (CTAs) are tumour antigens that are expressed normally in embryonic stem cells and testicular
germ cells and minimally expressed in most other tissues. CTAs are aberrantly found in various cancers, especially
advanced cancers with stem-cell-like characteristics EIlZl. CTAs were first identified in 1991 in a study showing that the
presence of MAGEA1l caused resistant tumour cell clones to be sensitised to kiling by autologous cytotoxic T-
lymphocytes 8. Since then, there has been an explosion of CTA-related research and the discovery of more CTAs,
including NY-ESO1, which is the most successful target to date for cancer immunotherapy 29, The number of CTAs
identified has also increased exponentially over the years. In 2009, a database was created of about 70 families and more
than 200 members of CTAs LU, With the advent of next-generation sequencing, there has been a huge increase in
genomic data. By integrating transcriptomic data from multiple databases, Wang et al. systematically identified 876 new
CTAs in 19 cancers 12, and a different research group found an additional 201 new CTAs [13],

| 2. Expression of CTAs in Triple-Negative Breast Cancer

Receptor tyrosine kinase-like orphan receptor 2 (ROR2), a novel Wnt receptor, belongs to the tyrosine kinase receptor
family, which is important in regulating skeletal and neuronal development, cell migration and cell polarity ( Table 1 ) (14,
Breast cancer patients, including those with TNBC expressing ROR2, experienced a significantly worse prognosis with
shorter overall survival compared to those lacking ROR2 [15],
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I 4. Conclusions
?ﬁ%iévﬁgéﬂ%rﬁt@ttgﬁp//gs nglﬁof%s'agﬁ'(? /segrtl%/f&ﬁlgrg%rgwélor? %grrelates with overall survival and prognosis. CTAs show

biased expression in cancer and robust immunogenicity, thus serving as ideal targets for cancer immunotherapy. Multiple
clinical trials have been conducted or are currently on-going to investigate the role of CTAs as treatment targets in
advanced cancers, such as TBNC. Further research could be conducted to delineate the mechanism of action of CTAs in
TNBC, increasing the efficacy of CTAs or in combination with other immunotherapies, identifying patients that would
benefit most from the treatment and devising better drug delivery. With the collation of more data, CTAs may also be
incorporated in routine screening protocols for TNBC.



