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Elucidation of the biology of adolescent & young adult breast cancer in Japan
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Differentially expressed genes between AYA and Perimenopausal groups. Volcano plot of (A)

whole genes and (B) significant difference genes between two groups (g-value < 0.05 & |log

Fold Change(FC)| > 1).
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Figure 2. Comparison of the level of estrogen response, and cell proliferation-related signaling
between AYA and Perimenopausal groups. (A) Boxplots of estrogen response signaling
score, and (B) cell proliferation-related gene sets; G2M checkpoint, E2F targets, and p53
pathway, by AYA(A) and Perimenopausal(P) groups.
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Figure 3. Comparison of the level of immune-related signaling including inflammatory response,
interferon(IFN)-a and -y response, coagulation, complement, allograft rejection, and IL2/
STATS signaling, between AYA(A) and Perimenopausal(P) groups.
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Abstract

In Japan, the incidence of breast cancer (BC) is highest in individuals aged 40 to 60, but the incidence in the
Adolescents and Young Adults (AYA) population (ages 15 to 40) is also relatively high compared to other countries.
While AYA-BC exhibits clinical and pathological differences from middle-aged cancer, its molecular pathogenesis
and progression remain poorly understood. One reason is that clinical research primarily originates from Western
countries, where AYA-BC is less common, leading to treatment development focused on older populations. Given the
recognized racial differences in treatment resistance and genetic traits, research on AYA-BC in Japan is critical for
improving prognosis. This study aimed to explore the biological characteristics of AYA with hormone receptor-positive
BC especially in the Japan using gene expression profiling. Public database analysis revealed significant activation of
cell proliferation pathways (G2M checkpoint, E2F targets, MYC target v1, p53 pathway), DNA repair signaling, and
BRCAness in AYA-BC compared to other age groups. Next, comparison of tumors from AYA and perimenopausal
patients (ages 40—55) using Japanese patients, showed higher estrogen response signaling and greater activation of cell
proliferation and immune-related pathways in the perimenopausal group. These findings suggest that estrogen response
signaling, rather than age, most strongly influences the biological characteristics of hormone receptor-positive BC.
Additionally, immune-related changes in the tumor microenvironment may be influenced by age. Ongoing research will
focus on DNA alterations and estrogen levels to improve prognosis and quality of life for Japanese AYA-BC patients.



