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Today’s talk

The main aim for today’s talk is to showcase 
a web service for trait mapping.

This is really quick and dirty hack, however 
feedbacks on various aspects are deeply 
appreciated.
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Concept: Text embeddings

Convert text into their 
(semantic) vector 
representations via an encoder 
model

Simple(r) use case: mapping text

Retrieval 
Augmented 
Generation



Concept: Large Language Models (LLM)



Background: related works
In Liu, et al. (2023) we approached the 
trait mapping problem with a two stage 
approach:

- Identify a sub set of related traits 
with naive text embeddings, from the 
broad set

- Map the traits using an LLM task 
model finetuned on ontologies

This approach is put into use in the ASQ 
platform (Liu & Gaunt, 2024) for querying 
EpiGraphDB evidence.

Limitations:

- Locked to a specific ontology (EFO)

- Finetuned task model not widely adaptable

- Just using naive embeddings might be 
preferable with the latest-and-greats of LLMs 
(in ASQ next gen) 



Background: related works in LLM based service

Vectology

- Provides naive embedding and 
mapping of text with

- BioSentVec
- BERT

- Direct precursor to TraitHunter
- Some form of vectology is still 

internally accessible

epigraphdb-neural

- Pre-computes embedding of 
EpiGraphDB entities in a 
elasticsearch vector store

- ScispaCy
- Powers the search 

functionalities in EpiGraphDB



Why yet another LLM based recommender service

Models

- LLaMA3 
(‘nuff said!)

Tooling

- Huggingface and other tools 
(ollama) are now much more 
mature

- Elasticsearch only recently 
supports 4095 dim dense 
vector embeddings

Research

- We collaborated with a few 
research teams on the problem of 
trait mapping for pre-select traits 
of interest

- So we probably should have a 
formal service and short paper up 
so collaborators can cite it

- In preparation for a few research 
projects



TraitHunter
TraitHunter is

- A publicly accessible IEU web 
service for

- Mapping traits across biomedical 
dictionaries

- Linking traits with biomedical text and 
literature

- Embedding and extraction of traits
- Will replace vectology and 

epigraphdb-neural
- Semi-publicly accessible with rate limit

- Web app: 
https://traithunter.epigraphdb.org

- API: 
https://traithunter-api.epigraphdb.o
rg

- code: 
https://github.com/MRCIEU/traithu
nter

https://traithunter.epigraphdb.org
https://traithunter-api.epigraphdb.org
https://traithunter-api.epigraphdb.org


TraitHunter: concepts
Dictionary

A vocabulary set of trait entities

Regular examples:

- UK Biobank variables
- Trait names of OpenGWAS studies
- EpiGraphDB terms

Ontologies

- Hierarchical from general to 
specific concepts

Trait entity

- ID
- Label

- Concept singleton
- Complex trait

- (optional) Description
- (optional) Synonyms
- (optional) Parents, children, and 

siblings

Full text document
Abstracts, text descriptions, etc.





Explore curated traits

Trait mapping
- via trait labels
- via labels + descriptions
- incorporating synonyms

based on LLM 
embeddings and across 
dictionaries

Extraction and identification 
of traits from biomedical 
literature

Diagram of TraitHunter web service
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fastapi

Web UI
traithunter.

epigraphdb.org

vue

Model
server

scispacy

llama3

bge

…

Vector
store

Elasticsearch

EpiGraphDB

Mapping and 
extraction of 

biomedical traits

Trait
Hunter

data mining

LLM
embeddings

HPO
Ontology

Variables

EFO

UMLS ICD10

OpenGWAS
UK Biobank

EpiGraphDB

Text

Medline abstracts

OMIM descriptions

Public access

ieu-db-interface
next-genAwaiting

…



TraitHunter: Demo



Next steps, in infra development
Assessment of embedding quality 
with benchmarks

- How well does an embedding 
model objectively perform for 
the task of mapping 
biomedical traits

Curation of full text into the vector 
store

- OMIM descriptions
- Medline abstracts

Named entity recognition

- Identification and extraction of 
a trait entity from full text docs.

Molecular symbols

- Special treatment for gene 
names, etc.



Next steps, in research
The TraitHunter paper

- Describing the service and 
methods

Your input is needed on what this 
platform can help with your 
research.

Clustering analysis

Investigation on the different 
clusters of biomedical relationships 
for novel insights

- Semantics
- Genetic associations

RAG

RAG on knowledge graphs to 
investigate about biomedical 
assertions (i.e. ASQ-next-gen).
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