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What is the Purpose?

Human genomics research problem

* 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.

 Thereis 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.
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Beacon Network Protocol

How does it help solve the problem? A “Beoconice” omics dataset
« GA4GH Beacon specification — global standard n:\\;‘;gmmw v@‘:j ol o

* Facilitate querying of aggregated data
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The vl Beacon Network

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

data; the ELIXIR Beacon network is an example of an Ul 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.

"Do you have a ‘C’ at 3 o chri3

chromosome 13 at °219'a 32¢ 32 936,732
position 32,936,7327"
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The v2 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.

Beacon V2 Reference Implementation: a Toolkit to
enable federated sharing of genomic and

phenotypic data

Manuel Rueda . Roberto Ariosa, Mauricio Moldes, Jordi Rambla
Bioinformatics, btac568, https://doi.org/10,1093/bioinformatics/btac568
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Beacon Network v2

The Model

The Beacon v2 default data model provides a set of schemas - "" T

for common data entities with a focus on biomedical e
genomics.

The entities are defined as follows; d
* Collections (Datasets and Cohorts) s
* Genomic variations d

* Individuals e o
» Analyses & Runs " I
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The Beacon Instance

What is a Beacon?

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

SIMPLE

Beacons can be implemented on top of any underlying varant
or variant annotation datastore

(a \ ,-—Query a
FEDERATED AP

Beacons can be lit and maintained by individual organizations, “—Yes/ NO\E

and assembled into a distributed network RGSU"

Beacon

Service
AGGREGATIVE
Beacon results can be aggregated across an entire populations
to support de-identification.
Genomic
Databases

SECURABLE

Beacon access can be restricted using institutional security
protocols, and authorization schemes can be implemented to
respect consent conditions.

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.
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The Beacon Network

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 Aggregator [ ) The Registry

Network API

Aggregates return Keeps track of all the

as a single query Beacon instances

Database Registry Aggregator y
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Current Issue with the Beacon Network

* 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

Beacon-Network-Ul
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Very nested metadata

; Cohorts /

‘eventDataTypes” . |
"availability”: true,
"distribution”: {

) , Term Description Type Properties Example Enum
dataTypes”: {
'‘blood collected from fasting subject”: 51,
'survey data": 98 collectionEvents TBD array eventAgeRange, NA NA
] eventCases,
) eventControls,
b eventDataTypes,
‘eventDate”: "2819-84-23", eventDate,

‘eventEthnicities™: { eventDiseases,

"availability”: true eventEthnicities,

"availabilityCount”: 181, eventGenders,
"distribution”: { eventLocations,
"ethnicities": { eventNum,
eventPhenotypes,

‘African”: 3,
‘European”: 98,
'‘Latin American”: 8

eventSize, eventTimeline

! One term from the Cohort Schema of the Beacon v2 model
b Taken from the GA4GH Beacon v2 Documentation
‘eventGenders”: {
"availability”: true,
"availabilityCount”: 181,
"distribution”: {
“genders”:
‘female": 51,
‘male” . 58

}
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Our Solution

Creating a centralised and efficient method of sharing genomic and clinical

data via a user interface fronting the Beacon Network v2.

® |ntuitive 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.
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Main Requirements

@ To be able to refine and search queries

* A dashboard to display aggregated results
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> Tobe able to sort results based on a criteria

Australian
BioCommons .



The User Interface

The HGP Beacon Network




HGP Beacon Network ry
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The project is designed to enhance capability for securely
and responsibly sharing human genome research data
nationally and internationally, ensuring maximum value can
be derived from these valuable assets. It is investigating best
practice technologies that have been globally developed for
the purposes of human genome data sharing, and deploying
Australian first technologies in the form of a 'services

toolbox' for improving FAIRness of genomic data at the Data Overview

organisations that hold most human genomes collected for

research in Australia.

BEACONS INDIVIDUALS BIOSAMPLES ANALYSES DATASETS
O O = *Fo S
1000 1000 1000 1000 1000
Get in touch
Do you have a question about our work?
For any enquiries please don't hesitate to contact us.
Children's
Cancer
Institute OY Do

Australian
BioCommons




Children's

Cancer
Institute

Register Beacon

Documentation l Logout

HGP Beacon Network

Edit/Combine query

SUMMARY RESULTS

Query Options 1d

generic_event
login

generic_event
generic_event
generic_event
generic_event
generic_event
generic_event
generic_event
generic_event
generic_event
generic_event
generic_event

generic_event

Australian
BioCommons

™

B

Analyses

Data Tvpe* .

4 min ago

4 min ago

4 min ago

4 min ago

4 min ago

4 min ago

4 min ago

4 min ago

4 min ago

4 min ago

4 min ago

4 min ago

4 min ago

4 min ago

Biosamples

Institution

Chrome

Safari

Chrome

Chrome

Safari

Chrome

Chrome

Chrome

Safari

Chrome

Chrome

Chrome

Chrome

Chrome

™

Runs

Unawatuna

Colombo

Unawatuna

Unawatuna

Colombo

Unawatuna

Unawatuna

Unawatuna

Unawatuna

Unawatuna

Unawatuna

Unawatuna

Colombo

Unawatuna

Cohorts

™

Genomic Variants

Sri Lanka

Sri Lanka

Sri Lanka

Sri Lanka

Sri Lanka

Sri Lanka

Sri Lanka

Sri Lanka

Sri Lanka

Sri Lanka

Sri Lanka

Sri Lanka

Sri Lanka

Sri Lanka

™

eccosnn T -l'

T1C5CHFA_enUA719UA7208&sxsrf:

1C5CHFA_enUA719UA7208&sxsrf:

1C5CHFA_enUA719UA7208&sxsrf:

1C5CHFA_enUA719UA720&sxsrf:

1C5CHFA_enUA719UA7208&sxsrf:

1C5CHFA_enUA719UA7208&sxsrf:

T1C5CHFA_enUA719UA7208&sxsrf:

1C5CHFA_enUA719UA720&sxsrf:

T1C5CHFA_enUA719UA7208&sxsrf:

T1C5CHFA_enUA719UA7208&sxsrf:

1C5CHFA_enUA719UA7208&sxsrf:

1C5CHFA_enUA719UA7208&sxsrf:

1C5CHFA_enUA719UA7208&sxsrf:

T1C5CHFA_enUA719UA720&sxsrf:

is.stimepagedemo.com

is.stimepagedemo.com

is.stimepagedemo.com

is.stimepagedemo.com

is.stimepagedemo.com

is.stimepagedemo.com

is.stimepagedemo.com

is.stimepagedemo.com

is.stimepagedemo.com

is.stimepagedemo.com

is.stimepagedemo.com

is.stimepagedemo.com

is.stimepagedemo.com

is.stimepagedemo.com

P
\ )

~i=

isdividuals

™




User Interface
FEATURES

@ Query bar @ Results table @ Summary bar
Displays the query terms as Tabular representation of A total count for the results
chips when the query the filtered information that returned by each query
option is selected. can be further sorted or option selected.

paginated.

@/ Dropdown Menus @ Input Menus @/ Chips
Specialised query terms Prompts the user for a Visually represents the
under each query single or double term based querying options selected.

option, which allow for a on an |Id or Label.

more specified query.
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Use Cases
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As a researcher:
| want to find all paediatric patients (age < 21 yrs)
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As a researcher:
| want to know how many patients have at least two tumours that have undergone WGS
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USER PROCESS

User select i
Ser selects Requestis sent to

APl and

information

filters in

dropdown menus

that will make up relevant to their

/ \query is returned

User provides any

their query

User decides on

which schema extra query

they want to iInformation to

query by input menus
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End Vision

* Underlying motivation for stems from the limited cohort of
avallable cancer data that each institute has alone.

* Bolster the range of patient data through the updated Ul that
supports the new v2 Beacon network.

* Provide quick and easy access to guery a network of
extensive cancer data.

Biobanks sample : Regls.tnes and Genotype/phenotype .
duta information based on AT Summary data

* Facilitate comprehensive cancer research and enable consent
confidence to make statistical inferences when profiling

tumors. N 1 .
M o &

Research Bioban Hospitals Commercial
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Thanks!

Any questions?

For further inquiries email: ktaouk@ccia.org.au
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