Clinical and functional characterization of the HOXB13 X285K germline mutation specific to
men of African-ancestry
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Background Heritable genetic risk factors play a significant role in prostate cancer etiology and clinical
practice. Recent reports have uncovered a stop-loss HOXB13 variant c.853delT (referred to as X285K)
predisposing men of West African ancestry to aggressive prostate cancer. Our studies seek to determine
the clinical relevance of HOXB13 (X285K) in comparison with HOXB13 (G84E) and BRCAZ
pathogenic/likely pathogenic (P/LP) variants to elucidate the oncogenic mechanisms of the X285K protein
and to characterize the therapeutic implications of X285K.

Methods To determine the clinical relevance of HOXB13 (X285K) in comparison with HOXB13 (G84E)
and BRCAZ P/LP variants, real-world data from 21,393 men with prostate cancer undergoing the Detect
Hereditary Prostate Cancer (DHPC) sponsored testing program from 2019-2022 (Invitae Corporation, San
Francisco, CA) was analyzed. Genetic testing results were compared among patient groups according to
self-reported race/ethnicity, Gleason scores, and AJCC stages using exact test. For evaluation of
oncogenic functions associated with the X285K protein, cell-line models were subjected to RNA
sequencing, ChIP sequencing, ATAC sequencing, and Western blot analyses. To characterize the
therapeutic implications of X285K, six mHSPC X285K-carrier patients with treatment outcome data were
identified through a multi-institutional effort.

Results HOXB13 (X285K) was significantly enriched in self-reported Black (1.01%) versus White (0.01%)
patients. We observed a trend of more aggressive disease in the HOXB13 (X285K) and BRCAZ P/LP
carriers than in the HOXB13 (G84E) carriers. In in vitro functional analysis, replacement of the wild-type
(WT) HOXB13 protein with the X285K protein resulted in a gain of an E2F/MYC signature, validated by
the elevated expression of Cyclin B1 and c-Myc, without affecting the androgen response signature.
Elevated expression of Cyclin B1 and c-Myc was explained by enhanced binding of the X285K protein to
the promoters and enhancers of these genes, which resulted in increased chromatin accessibility.
Detailed retrospective chart reviews revealed that X285K carriers may be sensitive to AR-targeted
therapies.

Conclusions HOXB13 X285K is significantly enriched in self-reported Black patients and X285K carriers
detected in the real-world clinical setting have aggressive prostate cancer features similar to the BRCA2
carriers. Functional studies revealed a unique gain-of-function oncogenic mechanism of the X285K protein
in regulating E2F/MYC signatures. Our studies have resulted in the inclusion of the variant in genetic
testing reports. Retrospective chart reviews indicate that X285K carriers generally benefit from longer
responses to AR-targeted therapies. Together, our findings underscore the clinical utility of germline
genetic testing and provide new information to facilitate clinical interpretation of genetic testing findings
in a population disproportionately affected by prostate cancer.
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