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The clinical use of molecular targeted therapy is rapidly evolving but has primarily focused on genomic alterations. Despite genomics 
and transcriptomics becoming more accessible and widespread over the last decade, real-time and comprehensive analyses that can 
be applied in a clinical setting are still lacking, primarily due to the absence of an analytical infrastructure and easy-to-use tools for 
clinical decision support. To address this need, BostonGene scientists developed a tumor portrait that provides a planetary map of each 
tumor, based on its unique composition, providing a global summary of all the potentially targetable alterations and mechanisms that 
characterize each tumor, leading to the rational selection of anti-cancer treatments.

Functional gene signatures (Fges) were created to recapitulate  tumor properties and tumor microenvironment (TME) composition from 
RNA sequencing. Unsupervised clustering analysis of approximately 2,000 melanoma patients revealed four distinct microenvironment 
subtypes: immune-enriched, fibrotic (IE/F), immune-enriched, non-fibrotic (IE), fibrotic (F), immune-depleted (D). These four TME subtypes 
were conserved across at least 20 additional cancers in over 8,500 tumor samples. Importantly, the TME subtypes significantly correlated 
with patient OS or PFS and had higher correlation rates compared with other pan-cancer classification approaches. The TME subtypes 
were predictive of response to immunotherapy in melanoma, lung cancer, bladder cancer, and gastric cancer, demonstrating that 
the TME subtypes act as a generalized immunotherapy biomarker across many cancer types due to the inclusion of malignant and 
microenvironment components.

Finally, a Molecular-Functional PortraitTM (MF Portrait) visual tool, integrating transcriptomic and genomic data, was developed that 
conveys the tumor-suppressive and -promoting properties of the microenvironment and highlights the activity of key cancer pathways, 
including oncogenic signaling, proliferation, EMT and actionable genomic alterations. Ultimately, the MF Portrait serves as a roadmap to 
guide treatment decision-making, drawing from genomic, transcriptomic and TME characteristics of the tumor.

BostonGene Tumor PortraitTM Test reveals key drivers of each tumor, including immune microenvironment properties, actionable mutations, 
biomarkers of response to diverse therapies, and recommended therapies. 

Additionally, the test significantly increases the correct identification of patients who are immunotherapy non-responders. This valuable 
information helps patients avoid unnecessary adverse events related to immunotherapy.
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SURVIVAL

TUMOR
ILLUSTRATION

Immune-enriched,  
Non-fibrotic (IE) 

Highest levels of immune 
activation, the highest 
cytolytic scores and the 
highest mutational load.
Best response to 
immunotherapy.

Immune-enriched, Fibrotic 
(IE/F)

High immune infiltration, 
along with increased 
stroma activity, 
particularly elevated 
angiogenesis, and CAF 
activation.
Good response to 
immunotherapy.

Fibrotic (F) High angiogenesis 
and CAF activation 
but depleted immune 
infiltration.
No expected response 
to immunotherapy.

Immune-depleted (D) Depleted immune 
infiltration, high 
malignant cell 
percentage, and 
increased chromosomal
instability.
Minimal response to 
immunotherapy.

Fibrotic (F) 13% RESPONDERS 87% NON-RESPONDERS

Immune-enriched, 
Non-fibrotic (IE)

85% RESPONDERS 15% NON-RESPONDERS EXAMPLE FOR SKIN MELANOMA

BostonGene Tumor Portrait™ Test reveal key drivers of each tumor, including immune microenvironment 
properties, actionable mutations, biomarkers of response to diverse therapies, and recommended therapies.

Also, we show a significant increase in the correct identification of patients that were immunotherapy 
non-responders. This valuable information helped patients to avoid unnecessary adverse events related  
to immunotherapy.


