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$(whoami)
Yi Liu
Research Fellow, MRC IEU 
Programme 3 (PI: Tom Gaunt)
on data mining epidemiological 
relationships

I lead projects on the method development 
and application of computational 
approaches (data infrastructure, machine 
learning) for data mining.

- https://yiliu6240.github.io/
- https://mrcieu.github.io/

Today’s talk

Our research work on the 
Annotated Semantic 
Queries (Liu and Gaunt, 
2024) data platform for 
automating evidence 
triangulation.
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The EpiGraphDB knowledge graph
Yi Liu, Benjamin Elsworth, Pau Erola, Valeriia Haberland, 
Gibran Hemani, Matt Lyon, Jie Zheng, Oliver Lloyd, 
Marina Vabistsevits, Tom R Gaunt, EpiGraphDB: a 
database and data mining platform for health data 
science, Bioinformatics, 2021.

- 58 citations (10 April 2025)
- Supported a few high-profile research works in IEU
- Foundation to our next works on NLP

Curate and represent biomedical entities 
(as nodes) and epidemiological 
evidence (as edges) in a knowledge 
graph (KG) for data mining

Implemented using a Neo4j graph 
database and queried via Cypher

(Source) - [Predicate] -> (Target)
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Knowledge, knowledge graph and data mining
Association evidence

Ontology evidence

From evidence to knowledge 
(knowledge triple)

Subject

Object

Predicate

Node properties
- phenotype 

group
- literature 

abstract

Edge properties
- Effect size
- Confidence 

score

Can we automate data mining in KG with 
natural language processing methods?

Literature evidence
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Annotated Semantic Queries
- User inputs a text involving 

scientific descriptions (e.g. 
paper abstract)

- Extract semantic triples from 
the text, and then for a triple 
of interest,
- Perform evidence 

harmonization for candidate 
data in EpiGraphDB with the 
triple

- Perform evidence prioritization 
with the triple

https://asq.epigraphdb.org/docs
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Evidence triples
In ASQ we treat a piece of 
“evidence” as a semantic 
triple, involving
- The semantic triple
- The evidence source

- Literature
- Statistical associations

- The quantifiable 
information, on evidence 
strength
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Triple extraction
- Perform by SemRep
- Entities (subjects, objects): 

UMLS Metathesaurus terms

- Relationships: UMLS 
semantic relationships

- Directional relationships:
- CAUSES, TREATS, 

PRODUCES, AFFECTS
- Nondirectional relationships:

- INTERACTS_WITH, 
COEXISTS_WITH, 
ASSOCIATED_WITH
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Evidence harmonization: entities
Mapping of entities done via 
semantic representation of the 
labels (Liu, Elsworth, Gaunt, 
2023) via finetuned BlueBERT 
LLM
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Harmonized EpiGraphDB evidence
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Evidence prioritization
Strength of a piece of evidence 
w.r.t the question of interest 
consists of two components:
- The relevancy of the 

evidence
- Semantic affinity of the 

subjects and objects

- The strength of the evidence 
itself

- literature: number of lit triples 
occurred in the literature

- assoc: normalised effect size 
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Evidence harmonization: relationships
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ASQ: Fact checking scientific claims

claim triple

Obesity CAUSES Asthma

Scientific text: “Obesitysubj: Obesity causes substantial 
changes to the mechanics of the lungs and chest 
wall, and these mechanical changes causepred: CAUSES 
asthmaobj: Asthma and asthma-like symptoms such as 
dyspnea, wheeze, and airway hyperresponsiveness”

EpiGraphDB
- Biomedical entities
- Supporting / contradictory 

evidence

EpiGraphDB 
knowledge

Experimental
Factor
Ontology

Entity 
harmonization

Evidence
retrieval
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Next step research
- Here I described the ASQ work as a query interface to 

EpiGraphDB data

- There are lots of areas that can be extended from this proof of 
concept, e.g. further integration with more data types and their 
harmonisation

- In addition, the LLMs have substantially evolved since our work

- So, what’s next
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Next step: 
A Roche-UoB partnership 
project on Assertion 
Recognition in Biomedical 
Literature

Roche funded PhD studentship 
(2025 - 2029), supervised by
- Yi Liu, Tom Gaunt
- Zahraa Abdallah
- Michael Tillich, Martin Baron

- Improve the recognition of 
assertions in biomedical texts

- Develop approaches to 
integrate and triangulation 
assertions with other evidence

- Develop approaches to 
prioritise the assertions and 
linked publications according 
to user requirements



MRC Integrative Epidemiology Unit bristol.ac.uk/integrative-epidemiology

Next step: 
A PhD project supported by UoB 
PGR scholarship (2025-2029) on 
Applying LLM and NLP 
approaches to automate 
processes in evidence synthesis 
and triangulation

Supervised by
- Yi Liu, Zhaozhen Xu, Julian 

Higgins
- Edwin Simpson

- Based on a set of inclusion / 
exclusion criteria, apply LLM and 
RAG methods to filter and screen 
candidate studies

- Adapt methods to a wide array of 
extraction objectives
- For specific research questions, e.g. 

the PICO framework
- For specific study designs, e.g. 

randomized control trials, Mendelian 
randomization studies

- Data extraction from tables and 
supplementary material, based 
on the content in the main text
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Thank you


