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Findable, Accessible, Interoperable and Reusable Data
~ Empower Data with FAIR Principles and Fight Against COVID-19 ~

SciBite #t
Patrick Rummler

Overview Presentation

° Introduction SciBite

° Example: FAIR Data with VOCabs

° Demo: The power of FAIR Data

° Applying VOCabs in the space of COVID-19
o Ingesting FAIR Data into a knowledge graph
° Apply a machine learning model

° Make predictions in the space of COVID-19
Abstract

COVID19 has presented the scientific community with a challenge of
unprecedented scale and urgency. For SciBite, with our focus on text
analytics and FAIR Data, it has also presented a unique challenge. How does
one go about using text analytics to make inferences about a disease which
is only mentioned in a handful of papers? Here, we describe one approach
we explored to identify drug repurposing candidates for this novel disease.

We began with the “CORD19"” dataset - a collection of papers relating to
assorted coronaviruses released by the Allen Institute for AI. As is often the
case when approaching a text analytics problem, the first step was to use
named entity recognition to identify key concepts mentioned in the text:
genes, species, drugs, indications, and so on. Each one of these entity types
is captured using a 'vocabulary (VOCab)' within our named entity recognition
system. Within each VOCab, entities are given IDs, preferred names and sets
of carefully curated synonyms. The severity of the situation also warranted
creating new, bespoke VOCabs to capture COVID19 proteins (and their
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human targets) and coronavirus strains.

The next step was to capture how the entities stood in relation to each other.
The simplest way to do this was by counting cooccurrences of entities within
sentences. So, for every pair of entities that occurs together at least once,
we had a count. We could then use these counts alongside counts of how
often the entities occurred independently to get a mutual information score
for each pair of entities. Put simply, we scored how important the relationship
between each entity pair was. At this point, having calculated weighted edges
between different entities, we had effectively created a graph.

A graph contains relationships (or edges) between entities (or nodes).
However, with COVID19 being such a new phenomenon, there were very few
edges connected to it in our graph. What we needed to do was to infer edges
that were likely based on the sparse information that did exist for COVID19.
To do this we used a machine learning model which would take a pair of
nodes as inputs and predict whether a relationship existed between them.
After training the model, it was able to do this with a high degree of accuracy.
We then took a subset of drugs that had passed phase 4 trials and fed the
model with pairs consisting of one of these drugs plus COVID19. The result
was then a machine learning model (AI) based prediction as to whether a
specific drug likely had some relationship with COVID19.
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