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How Sema4 is Helping 
Advance Breast Cancer Care

Research Highlight

by Using Tumor/Normal Whole Exome/Transcriptome  
Sequencing to Provide Comprehensive Molecular Insights

Challenge
There is increasing interest in the value of more  
comprehensive molecular profiling techniques for 
managing breast cancer. Panel-based genomic 
testing and whole exome sequencing are comparable 
for known variant detection. However, while 
panel-based testing can offer clinically significant 
information, it is limited by poor prognostic ability. 
Whole exome approaches, on the other hand, can 
deliver deeper insights into the genomic and 
molecular complexity of tumors. The extent to which 
these insights translate into added clinical benefit is, 
however, still uncertain.

Solution
Using two clinically validated NGS assays, Sema4 
investigated whether more comprehensive profiling 
adds clinical value to breast cancer management.

Method
Sema4 compared the performance of two clinically 
validated NGS assays on over 300 breast cancer 
tumors. Both assays detect >99% of mutations 
associated with FDA-approved therapies, standard-
of-care treatments, and investigational therapies. 
They differ, however, in the level of additional 
molecular profiling information they provide: 

• Sema4 Signal Solid Tumor Panel targets 161 of the 
most clinically relevant cancer driver genes.

• Sema4 Signal WES/WTS delivers data from ~18,500 
genes. The assay employs tumor-normal matching to 
provide information on germline contributions, which 
can inform treatment in a significant proportion of 
advanced cancer patients.  
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In addition, Sema4 authored two other posters at SABCS 
to deliver on its commitment to transforming breast 
cancer care via data-driven insights:

• P1-17-06: Impact of body mass index on the efficacy 
of aromatase inhibitors in patients with metastatic 
breast cancer 

• P5-18-11: Impact of supportive therapies on  
tolerance of aromatase inhibitors in patients with 
early-stage, hormone-positive breast cancer

Key Findings
• Sema4 compared the performance of two next  

generation sequencing (NGS) assays on >300  
breast tumors  

• Tumor/normal matched whole exome/whole 
transcriptome sequencing (WES/WTS) adds value 
through comprehensive molecular profiling that 
delivers more actionable information than 
panel-based testing

• These findings support adoption of tumor/normal  
WES/WTS as a standard of care diagnostic tool for 
breast cancer
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These outcomes underscore the added value of more 
comprehensive molecular profiling in breast cancer 
care. They also demonstrate the benefit of longitudinally 
tracking patients’ journeys, a process made easier and 
more impactful with the Sema4 patient journey digital tool 
(Figure 1) used in this study and offered to providers as part 
of the Sema4 Signal portfolio.

A cohort of 307 breast tumors from 290 patients was 
compiled across multiple histological subtypes:

• 270 of the 307 tumors were analyzed using the Sema4 
Signal Solid Tumor Panel 

• The remainder (37) were analyzed using Sema4 Signal 
WES/WTS

• In at least eight patients, multiple specimens were 
obtained at time points spanning 18 or more months, 
allowing evaluation of molecular changes over time

Results
• Clinically significant variants were identified in 92%    
(281/307) of the tumors sequenced using either 
sequencing assay:

• 41% of tumors harbored clinically actionable 
alterations. Targetable PIK3CA variants were seen 
in 36%

• 13% of the tumors were assigned to therapies based 
on sequencing data

• Resistance mutations were acquired over time in the 
patients with multiple specimens, including in ESR1 

• WES/WTS identified additional molecular changes, 
including complex copy number state (relevant to 
prognosis), tumor mutation burden, and differential 
gene expression

• WES of the tumor and normal specimens resolved 
multiple germline variants that had previously been 
reported as somatic variants in a tumor-only report

Discussion
The value of comprehensive molecular profiling in breast 
cancer therapy was evaluated using two clinically validated 
NGS assays, Sema4 Signal Solid Tumor Panel and Sema4 
Signal WES/WTS. Sequencing with either assay identified 
clinically relevant mutations in 92% of the 307 tumors 
sequenced, with 41% harboring actionable alterations.  

WES/WTS enabled the detection of additional clinically 
significant alterations, including complex copy number 
states. Furthermore, sequencing of normal and tumor 
samples allowed for resolution of germline variants not 
obtained by tumor-only targeted panels and provided 
better estimation of tumor mutation burden (TMB). 

Longitudinal molecular changes were detected by 
sequencing samples obtained at time points throughout 
the patient journey. In two cases, acquired resistance 
mutations were identified and treatment tailored to reflect 
the molecular insights gained from sequential testing. 

Summary
These findings support the adoption of tumor/normal 
WES/WTS as standard of care diagnostic testing for 
breast cancer patients:

• WES/WTS adds value by providing more 
comprehensive gene coverage and generating 
copy number analyses that reflect the genomic 
complexity of tumors and provide significant 
prognostic information

• Tumor/normal sequencing allow resolution of  
germline variants not provided by tumor-only 
targeted panels

• Longitudinal tracking of pathology, sequencing, and 
treatment (using, for example, the Sema4 Signal 
patient journey tool) highlights the value of breast 
tumor sequencing as a diagnostic tool. 

 

About Sema4
Sema4 is a patient-centered health intelligence 
company dedicated to advancing healthcare through 
data-driven insights. Using Centrellis®, their innovative 
health intelligence platform, Sema4 applies AI and 
machine learning to multi dimensional, longitudinal data 
to build predictive models of health and define optimal, 
individualized health trajectories. 

Figure 1: Patient journey plot from the Sema4 database
In 2019, a patient biopsy sample was obtained and submitted for sequencing. 
Alterations in the BRCA1 and FGFR1 genes were identified. In 2021, likely at a time of 
disease progression, another biopsy was performed. Sequencing of this later biopsy 
identified the ESR1 resistance mutation p.Y537C and a MYC amplification as well as 
the patient’s original BRCA1 mutation and FGFR1 amplification. Sequencing analysis 
was concurrent with the biopsy samples. When the ESR1 resistance mutation was 
identified, the treatment regimen was tailored to the molecular findings.


