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1 Background

Precision medicine is understood as a medical approach in which patients are stra-
tified based on their disease subtype, risk, prognosis, or treatment response using
specialized diagonstic tests. For example, genetic variations in ADME genes (up to
300) affect the drug response of patients and mutations of protein sequences deter-
mine the resistance of HI viruses against antiretroviral drugs. Interpretable machine
learning can improve precision medicine by improving predictions and strengthening
understanding.

2 Methods

We developed Convolutional Motif Kernel Networks (CM-
KNs), an architecture that utilizes the expressiveness of |
our position-aware motif kernel together with the Nystrom ;
method to create models that provide interpretable end-
to-end learning on biological sequences. Our method can
be robustly trained on small datasets (< 1000 samples),
but also scales to large datasets (> 100,000 samples). Ad-
ditionally, CMKNSs provide global and local interpretations
without the need for post-hoc models.
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1. New Kernel Function 2. Computational Feasibility
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2. Projection
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Biologically meaningful global interpretation
3 Results :
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Similar or better performance compared to previous Prediction results can be validated by local interpretati-
methods on HIV data _— on within data domain
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4 Further Work

« Utilize CMKN for different tasks and
patient cohorts (e.g. tuberculosis, ADME
phenotypes; TCGA, CYPTAM)

 Extend kernel networks to omics data

* Interpretable kernel methods for health
care
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