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Models that combine transcriptomic with spatial protein information exceed
the predictive value for either single modality
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“In an era where immunotherapy indications

are relentlessly expanding, YMMM or similarly
constructed mixed modality models could be
used to develop predictors for single agents or
therapeutic combinations that may have distinct,
compartment-specific mechanisms of action.”

-Vathiotis et. al.
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b. Combined
modality model is
superior to RNA-
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models in terms of
BOR classification.
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. Spatial protein and bulk RNA data bear discrete, mostly nonoverlapping, pieces of biological information.

. Mixed modality (mRNA and protein) models provide more detailed and comprehensive information for immune regulation and other aspects of the

tumor-stroma interaction.

. Combining mRNA and spatially defined protein information can predict clinical outcomes more accurately (AUC 0.97) than either of these factors

alone.

. Work led to the creation of the Yale Mixed Modality Model (YMMM) for predicting BOR in melanoma.
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