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Abstract

The KATY project aims to develop an Al-empowered personalised medicine system to assist medical professionals
and researchers in diagnosing patients more accurately, making predictions about their future health, and
recommending better treatments. KATY will tackle the challenge of translating Al-based suggestions into practical
decision-making processes and treatment strategies that clinicians can understand and trust by combining high-
performing black-box machine learning approaches with a comprehensive knowledge graph. The knowledge
graph serves as input to Al methods (e.g. directly, through embeddings) as well as encodes the Al outcomes
themselves to create a shared semantic space for data, scientific context and predictions capable of supporting
explanation methods.
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2. Project summary

Artificial Intelligence (AI) represents great promise in the field of personalised medicine, with its
potential to change how we diagnose and treat serious ilnesses, such as cancer, by enabling more precise
and effective therapies. However, this is not without its challenges, particularly in how Al-genrated
insights are translated into practical treatment decisons that clinicians and researchers can understand
and apply.

The EU-funded KATY project aims to create an Al-powered personalised medicine system designed
to support clinicians and researchers in interpreting and using Al data in their daily work. This next-
generation technology will bridge the gap between complex data analysis and clinical application,
helping to enhance diagnosis and treatment strategies.

Existing targeted cancer therapies often rely on traditional data analysis methods, and Al can elevant
this approach by providing deeper insights and more accurate predictions. However, regardless of
how powerful the Al solution is, if clinicians cannot interpret or trust recommendations, it will not be
adopted into regular routine care.

In KATY, we tackle this challenge by proposing an Al-empowered personalised medicine system that
brings human-interpretable knowledge to the tips of the fingers of clinicians and clinical researchers
that they can understand, trust, and effectively use in their everyday working routine. KATY is built
around two main components: a Knowledge Graph and a pool of eXplainable Al predictors. As a stress
test and due to the lack of personalised clinical responses, KATY targets a low prevalence and complex
cancer: clear cell renal cell carcinoma.

The KATY project pursues the following specific objectives:

« Linking omics and clinical data in a Knowledge Graph

« Providing a predictive system to clinicians for Al-based treatment recommendations to support
them in their process of selecting the treatment best suited to each patient

« Setting up a proof-of-concept application of Al models and knowledge graphs in the context of a
clinical pilot in renal cancer

+ Reducing the burden of disease for renal cancer patients by applying existing treatments in a
more targeted way

« Enhancing the overall diagnostic capacity for complex diseases by using Al-based models to
predict patient response to targeted therapies and the identification of molecular evidence to
support these predictions.
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The knowledge graph serves as input to Al methods (e.g. directly, through embeddings) as well as
encodes the Al outcomes themselves to create a shared semantic space for data, scientific context and
predictions capable of supporting explanation methods. As part of this project we developed a KG for
personalised oncology that builds on a network of 33 integrated ontologies to describe transcriptomic and
immunopeptidomics data in the context of cancer, stretching the limits of current ontology matching
approaches [1, 2]. Given the lack of ontologies able to properly describe the immunopeptidomics
domain, we also developed a novel ontology to address this gap [3]. In the spirit of open-science
we have focused on re-using and adapting existing tools, in order to demonstrate their flexibility.
AgreementMakerLight [4] was adapted to perform the multi-ontology matching tasks required, and
was adapted to connect directly to the ontology editor VocBench [5]. In order to generate explanations
for the generated predicitons, an explanatory framework was developed that focuses on generating

paths through knowledge graphs [6].

3. Project available results

« The Immunopeptidomics Ontology [3]: paper, ontology repository and code repository

» The KATY KG: KG repository

« ESWC2022 In-Use paper detailing the alignment of ontologies to build the KG [1]: paper and
code repository

« Explanatory framework that generates explanations based on predicted pairs and knowledge
graphs[6].

4. Relevance to ESWC conference

The KATY project provides a valuable example of the real-world impact SW technologies can have in
the clinical domain. While data management and integration have been popular applications, there
are far fewer examples of KGs and ontologies being used to support explainable Al The complexity of
the biomedical domain provides a driving force for the development of novel algorithms and methods
capable of addressing complex domain applications.

We will discuss several lessons learned with a particular focus on ontology alignment and explainable
Al Biomedical ontologies are often related but disjoint, requiring more nuanced logical expressions to
link concepts through equivalences, leading to the paradigm of Complex Multi-Ontology Matching
(CMOM). CMOM has been addressed by the project by establishing a first foray into solving it with a
candidate generation strategy that places no limits in the arity of the ontologies and entities used [2].
Additionally, explaining the results provided by the predictive algorithms is essential to increase the
trust of the clinicians and clinical researchers, by anchoring the predictions into the biomedical context
and providing a logical path from one entity to the other. Our explanatory framework provides multiple
paths through the KG context and thus is anchored in scientific knowledge [6]. This approach shows
not only an ability to provide scientifically sound expanations, but as also been well accepted by the
professionals surveyed.

5. Value brought by the project to ESWC participants

In the networking sessions, we will discuss the experience of developing the KG and associated ontology
with deep input from domain experts and in designing explanatory mechanisms that fit with end users’
needs. We have made all outputs available to the community and will take this opportunity to explore
how these can be used in subsequent endeavours. As the project is nearing its end, we also hope to
explore potential collaborations for future funding opportunities, building on this experience.
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6.

Value gained by the project from ESWC participation

We are looking forward to exploring potential future collaborations and finding partners for future
consortia, but also looking to expand the impact of our work by disseminating it more broadly within
the SW community:.
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