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• A major obstacle in human genomics research is the paucity of accessible, well-annotated genomic
and phenotypic data, especially when it comes to data on rare cancer subtypes.

• There is currently no way to access aggregated data on high-risk children cancer, thus the availability 
of data is imperative for personalised medicines, inclusive diagnostics, prognostic and therapeutic 
strategies.

Human genomics research problem

What is the Purpose?



• GA4GH Beacon specification – global standard

• Facilitate querying of aggregated data

• v1 and v2

How does it help solve the problem?

Beacon Network Protocol



• Originally, the Beacon protocol (version 0 and 1) allowed researchers to obtain genomic variant 

data; the ELIXIR Beacon network is an example of an UI that extends this.

• Information about the presence/absence of a given, specific, genomic mutation in a set of data, 

from patients of a given disease or the population in general.

The v1 Beacon Network



• Accepted as GA4GH standard in April 2022.

• Beacon v2 provides greater structured data responses to Beacon queries, introducing new features 

such as: annotated genomic variations, biosamples, data about individuals and study cohorts.

The v2 Beacon Network



The Beacon v2 default data model provides a set of schemas 
for common data entities with a focus on biomedical 
genomics.

The entities are defined as follows;
• Collections (Datasets and Cohorts)
• Genomic variations
• Individuals
• Biosamples
• Analyses & Runs

Beacon Network v2

The Model



A beacon is a simple yet powerful genomics API that allows for federated data discovery and retrieval.

What is a Beacon?

The Beacon Instance

Beacon architecture
M. M. A. Aziz, R. Ghasemi, M. Waliullah, and N. Mohammed, “Aftermath of bustamante attack on 
genomic beacon service”, BMC Medical Genomics, vol. 10, no. S2, 2017.



The Beacon network is made up of federated data sources (beacons) that can be collectively searched 

with a single query. The network also contains two components: The Aggregator and the Registry.

The Beacon Network

The Aggregator

Aggregates return 

as a single query

The Registry

Keeps track of all the 

Beacon instances



• Currently most existing Beacon interfaces aggregate 
data from the v1 Beacon network.

• The current version (v2) greatly increased the 
complexity and richness of the metadata.

• Necessitates a more sophisticated user interface

Current Issue with the Beacon Network



Very nested metadata

One term from the Cohort Schema of the Beacon v2 model
Taken from the GA4GH Beacon v2 Documentation



● Intuitive user interface

● Major advancement in human genomic data sharing in Australia

● Open source

● Enable querying the full catalogue of data by all members of the Beacon 

network.

Our Solution

Creating a centralised and efficient method of sharing genomic and clinical 
data via a user interface fronting the Beacon Network v2.



To be able to refine and search queries

A dashboard to display aggregated results

To be able to sort results based on a criteria

Main Requirements



The HGP Beacon Network

The User Interface







Visually represents the 
querying options selected.

Chips
Specialised query terms 
under each query 
option, which allow for a 
more specified query.

Dropdown Menus

A total count for the results 
returned by each query 
option selected.

Summary bar
Displays the query terms as 
chips when the query 
option is selected.

Query bar

Prompts the user for a 
single or double term based 
on an Id or Label.

Input Menus

Tabular representation of 
the filtered information that 
can be further sorted or 
paginated.

Results table

User Interface 
FEATURES



Use Cases



As a researcher:
I want to find all paediatric patients (age < 21 yrs)



As a researcher:
I want to know how many patients have at least two tumours that have undergone WGS



USER PROCESS

User provides any 
extra query 

information to 
input menus

Request is sent to 
API and 

information 
relevant to their 
query is returned

User selects 
filters in 

dropdown menus 
that will make up 

their query

User decides on 
which schema 
they want to 

query by



End Vision
• Underlying motivation for stems from the limited cohort of 

available cancer data that each institute has alone.

• Bolster the range of patient data through the updated UI that 

supports the new v2 Beacon network.

• Provide quick and easy access to query a network of 

extensive cancer data.

• Facilitate comprehensive cancer research and enable 

confidence to make statistical inferences when profiling 

tumors.
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Thanks!
For further inquiries email: ktaouk@ccia.org.au

Any questions?
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