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Current Status of Variant Queries in 
Beacon
Lots of possibilities but limited definitions

• precise variant queries (chr17: 7673767 C>T )


• range queries ("any variant between here to 
there")


• structural genome variants, e.g. CNVs ("any 
deletion overlapping CDKN2A CDR 
coordinates")


• But no clear definition:


‣ how those queries should be interpreted


‣ which variant types are supported



Beacon Scouts: Structural Variants
Re-defining & scoping variant queries

• contributors from different "stakeholder" areas

‣ clinical genomics / rare diseases

‣ variant repository (Ensembl)

‣ cancer research resource

‣ cancer variant annotation repositories


• close integration with ELIXIR h-CNV group


• process involved discussions about semantics of 
variant types, e.g.

‣ DUP as CNV or in place

‣ DEL as CNV from which size


• general attempt to use Sequence Ontology classes 
as guidance, but no still ambiguities / lack of terms



Beacon Scouts: Structural Variants
Positional Parameters & Querytypes

• Beacon v2 has slightly modified parameters

‣ a list of 1 or 2 "start" parameters replaces start + startMin + startMax

‣ a list of 0, 1 or 2 "end" parameters replaces end + endMin + endMax

‣ (this was first proposed in 2016 but dropped tue to legacy format)


• the use of start[0], start[1] && end[0], end[1] 
parameters allows the match of any contiguous genome variant 

=> Bracket Query


• however, most common use case besides specific "precise" 
variant is "someting in this region" 

=> Range Query 
‣ one start and one end parameter

‣ optional use of variantType OR alternateBases

‣ any Range Query can in principle be expressed as Bracket Query



Beacon Scouts: Structural Variants







Front-end service for finding variants in a 
given gene or other annotated element

• interactive selection and modification of 
positional query parameters through user 
interface


• relies on service (local or remote) to provide 
coordinate mapping


• positional parameters can be modified for range 
extension or conversion into bracketed search


• does not require any modification of Beacon 
parameters compared to standard v1/v2

Named Element Search
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Back-end resolution for finding variants in a 
given gene or other annotated element

• use of a backend-provided resolver for 
coordinate mapping


• needs additional Beacon parameters compared 
to standard v1/v2


‣ gene symbol, variant id in a common (?) 
format ...


‣ additional positional modifiers - qualitative or 
quantitative (region expansin, size filters ...)

Named Element Search



Beacon Scouts: Structural Variants
Status & To-Dos

• most queries can be expressed through a combination of existing parameters

‣ referenceName && start[0],start[1]? && end[0]?, end[1]? &? (variantType || alternateBases)


• any positional variant query can be exopressed as Bracket Query

‣ referenceName && start[0],start[1] && end[0], end[1] &? (variantType || alternateBases)


• two special types are documented for convenience

‣ precise prositional query - referenceName && start && alternateBases


- comparison of sequence at a specific position

‣ Range Query - referenceName && start && end &? (variantType || alternateBases)


- anything overlapping the interval start <=> end (and matching the optional type or basese parameters)

- powerful "fishing" queries w/ option to disabiguate on parsing the retrieved variant data


• most use cases of "finding a variant" can be solved by one of

‣ precise query like original BeaconAlleleRequest

‣ ange Queries with optional post-filtering of the returned variants


• Do we need additional parameters for server-side resolution of "named" elements?

‣ gene symbol, Ensemble ID, rsid ...



Beacon Scouts: Structural Variants
Status & To-Dos

• the scouting process has found that there are many "logical" variant types which are either 
described in conflicting concepts, could be interpreted ambiguously or cannot easily be 
queried if provided in non-normalized formats

‣ duplication - CNV (duplicated material anywhere on the genome or extrachromosomal) versus in place "tandem"

‣ VCF style "INDEL" - net-result (e.g. deletion indicated through shortened sequence can only be found by counting reference and 

alternative bases ...)


• we evaluate the option for a well-documented "mini ontology" for variant matching purposes, 
extending Sequence Ontology concepts for variant query use cases


• next steps are

‣ providing the final documentation for the set of core queries

‣ continue discussion on named queries, quantitative parameters ...


➡Watch beacon-project.io 
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