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Summary:

Martini and colleagues performed genetic ancestry estimation on a unique, international triple-

negative breast cancer (TNBC) study enriched for participants with African ancestry. They 

identified gene signatures indicative of ancestry in race-associated TNBC and found ancestry-

associated immunological differences that may contribute to racial disparities in breast cancer.

Black women and women with African Ancestry have higher frequency of aggressive 

breast cancer subtypes, namely triple-negative breast cancer (TNBC) or basal-like breast 

cancer. This has been shown in several United States consortia1, 2 and in studies in Africa3. 

Evidence that race associations persist across social and cultural contexts suggests that 

genetic ancestry may play a role in subtype frequency disparities. These questions are 

of increasing urgency almost two decades after health disparities in the prevalence of 

TNBC were first recognized4 because recognition of TNBC’s immunogenic properties 

have led to the promise of applying immune-targeted therapies (pembrolizumab). However, 

it remains unclear whether immune differences are driven by race or ancestry or occur 

secondary to tumor subtype. In either case, race- and ancestry-associated immunologic 

differences among TNBC are an important consideration for the efficacy of immune-targeted 

therapy. In aforementioned investigations of tumor biology disparities, most studies have 

emphasized self-reported race, making it difficult to interpret results with respect to ancestral 

lineage. However, a new study has highlighted heterogeneity between and among African 

populations and suggests novel approaches for addressing admixed African ancestry in 

tumor genetics.

In the current issue of Cancer Discovery, Martini and colleagues leveraged collaborations 

with International Center for the Study of Breast Cancer Subtypes (ICSBCS), an 

international consortium committed to breast cancer in diverse populations, to collect 

genetic samples from European Americans, West African/Ghanaians, East African/
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Ethiopians, and admixed African Americans5. Using this large study resource, they applied 

RNA sequencing (RNA-seq) to a specific subgroup composed of TNBC specimens (n 

= 45). Gene expression analysis and ancestry quantification were performed for five 

superpopulations (African, American, East Asian, European, South Asian) and 23 African 

subpopulations [Yoruba in Ibadan, Nigeria (YRI), Esan in Nigeria (ESN), Gambian in 

Western divisions in the Gambia (GWD), Mende in Sierre Leone (MSL), and Luhya in 

Webuye, Kenya (LWK), among others]. Findings were validated in two independent cohorts 

using additional RNA-seq data, but also with classic IHC approaches and protein-based 

digital spatial profiling using the GeoMx platform. The authors identified 2,567 genes 

associated with five African populations, and subpopulation specific associations were 

identified for YRI, ESN, GWD, MSL and LWK. Their work highlights a significant 

diversity of African admixture among African Americans (ranging from 0% to 90%). 

The heterogeneity and diversity of African ancestry were more extensive among African 

Americans than among Ghanaians or Ethiopians, with African Americans in this study 

having high proportions of ESN ancestry. The largest overlaps in gene expression existed 

between countries that were geographically proximal; however, the two closest West African 

groups, YRI and ESN of Nigeria, shared no associated genes. Overall, these findings 

highlight the importance of selecting relevant reference genomes in GWAS risk allele 

studies.

Given the importance of immune response in TNBC and previous work identifying higher 

immune infiltrates in tumors from African American breast cancer patients6,7, Melissa 

Davis’s lab has done the important work of placing these findings in context of African 

ancestry. Martini and colleagues found the highest expression of immune-checkpoint 

markers, specifically PD-1, among tumors from patients with West African ancestry, and 

in particular, among those with MSL subgroup ancestry. Such findings may be of clinical 

importance as PD-1 inhibitors become more widely used for the treatment of TNBC. In this 

relatively small cohort, the authors also observed that tumor subtypes from the Vanderbilt 

TNBC subtyping tool8 seemed to vary in prevalence by ancestry, with immunomodulatory 

subtypes being most common in tumors from Ghanaians with high AFR ancestry and 

African American individuals.

Collectively, the combined associations between African subpopulations, TNBC subtype 

and immune microenvironments point toward an ancestral influence on TNBC biology and 

immunological responses that could be leveraged therapeutically.

The associations between ancestry and tumor immunologic differences shown in this study 

underscore the need for larger studies with diverse genetic lineage. Previous work has 

also shown that associations between germline variation and transcription vary by race9, 

highlighting that ancestry is likely part of a multilevel constellation of factors that influence 

tumor expression. However, breast cancer disparities remain complex because ancestry 

and race also coincide with other social and environmental conditions that have potential 

to influence tumor biology and expression. Martini and coauthors have addressed this 

conceptual challenge by identifying 751 genes associated with self- reported race that 

were not associated with ancestry. Using hierarchical clustering, these genes separated 

African American patients from native African patients and had biological functions 
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implicated in comorbidities common in the United States (e.g., cardiac disease, obesity, 

diabetes, and insulin signaling) and that may reflect distinct environmental and structural 

influences. These findings emphasize that breast cancer in the United States occurs as part 

of a syndemic of overlapping conditions that are a consequence of structural racism and 

racialized social determinants of health10. The long term success of precision prevention will 

depend on adequate consideration of both genetic and environmental variables, ancestry and 

self-reported race, and ultimately will require multilevel interventions to address disparities 

within a conceptual framework that includes tumor biology, individual risk and behavioral 

factors, and community-level and structural factors, extending from cells to society11.

In summary, Martini and colleagues have contributed a thorough RNA-seq investigation of 

samples representing a portion of the African diaspora, thereby identifying how ancestry 

and environmental influences work together in TNBC. As articulated by the authors, beyond 

characterizing causal factors influencing disparities, “finding novel biological traits presents 

an opportunity for therapeutic targets or interventions that incorporate these signatures in 

clinical treatment decision-making to improve outcomes.” Given the diversity of biology 

uncovered in this investigation, research with larger African American and admixed 

African study populations, together with immunologic profiles of tumors and individual 

and community level exposure data, has important implications for increasing health equity.
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