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Data security
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• This training session will include data from the GEL Research Environment

• As part of your IG training you have agreed to not distribute these data in any way

• You are not allowed to:

• Invite colleagues to watch this training with you

• Take any screenshots or videos of the training

• Share your webinar link (we will remove anyone who is here twice)

• We will record this training and distribute the censored video afterwards



3

Questions

Use the Zoom 
Q&A to ask 
questions

Upvote your 
favourite

questions: if we 
are short on 
time we will 

prioritise those 
with the most 

votes

All your 
microphones 

are muted
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Questions

Matthieu 
Vizuete-Forster

Learning designer
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Agenda

Introduction and admin1

Genome assembly2

LabKey tables of variant genotypes3

Finding genotypes with IVA and Cohort 
Browser

4

The Small Variant and Structural Variant 
workflows

5

Aggregated variant files6

When/why you would use each method7

Help and questions8
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Materials

• Slides and video will be sent out 
to you after the session

• Scripts available in 
/gel_data_resources/examp
le_scripts/workshop_scrip
ts/genotypes_2026



2. Genome Assembly

7



8

100,000 Genomes Project

Rare disease Cancer

GRCh37 (hg19)
GRCh38 (hg38)

Germline GRCh37 (hg19)
Somatic GRCh37 (hg19)
Germline GRCh38 (hg38)
Somatic GRCh38 (hg38)
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100,000 Genomes Project

Rare disease Cancer

GRCh37 (hg19)
GRCh38 (hg38)

Germline GRCh37 (hg19)
Somatic GRCh37 (hg19)
Germline GRCh38 (hg38)
Somatic GRCh38 (hg38)
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NHS GMS

Rare disease Cancer

GRCh38 (hg38) Germline GRCh38 (hg38)
Somatic GRCh38 (hg38)



11

Genome assembly coordinates

ENST00000345108.6:c.931T>C

ZAR1L

chr13

GRCh37 (hg19) GRCh38 (hg38)

ZAR1L 13:32,877,837-32,889,481 chr13:32,303,699- 32,315,363

ENST00000345108.6:c.931T>C 13:32,878,051 chr13:32,303,914
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Converting between assemblies

• Ensembl Assembly converter

• UCSC Liftover

• Liftover tool on HPC

• Chain files in public_data_resources

Inside the RE Outside the RE



3. LabKey tables of 
variant genotypes
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LabKey

• Participant details and family 
relationships

• Sample details

• Genomic file locations

• Clinical data

• Bioinformatics analysis results

• Rare disease tiering

• Cancer tiering

• Exomiser

https://re-docs.genomicsengland.co.uk/labkey/

https://re-docs.genomicsengland.co.uk/labkey/
https://re-docs.genomicsengland.co.uk/labkey/
https://re-docs.genomicsengland.co.uk/labkey/


15

Rare disease tiering

https://re-docs.genomicsengland.co.uk/tiering/

https://re-docs.genomicsengland.co.uk/tiering/
https://re-docs.genomicsengland.co.uk/tiering/
https://re-docs.genomicsengland.co.uk/tiering/
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Rare disease tiering based on PanelApp genes

https://re-docs.genomicsengland.co.uk/panelapp/

https://re-docs.genomicsengland.co.uk/panelapp/
https://re-docs.genomicsengland.co.uk/panelapp/
https://re-docs.genomicsengland.co.uk/panelapp/
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Rare disease Exomiser

https://re-docs.genomicsengland.co.uk/exomiser/

https://re-docs.genomicsengland.co.uk/exomiser/
https://re-docs.genomicsengland.co.uk/exomiser/
https://re-docs.genomicsengland.co.uk/exomiser/
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Cancer tiering

Germline variants

Somatic variants Domain genes

PanelApp
predisposition 

genes

non-synonymous, 
splice site and RNA 

gene

https://re-docs.genomicsengland.co.uk/cancer_tiering/

Tiered variants

https://re-docs.genomicsengland.co.uk/cancer_tiering/
https://re-docs.genomicsengland.co.uk/cancer_tiering/
https://re-docs.genomicsengland.co.uk/cancer_tiering/
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100k tiering

Rare disease Cancer

GRCh37 (hg19)
GRCh38 (hg38)

Germline GRCh38 (hg38)
Somatic GRCh38 (hg38)
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Tiering tables genome assembly – 100k

ENST00000345108.6:c.931T>C

ZAR1L

chr13

Search by

gene Should find all filter-passing variants in the gene on either assembly 

coordinate You must also specify the genome assembly

HGVS (exomiser only) Should find all filter-passing variants that match your string on either assembly 
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NHS GMS tiering

Rare disease Cancer

GRCh38 (hg38) Germline GRCh38 (hg38)
Somatic GRCh38 (hg38)
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Variant data in 
LabKey demo
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LabKey API

Combine queries between tables
Work in a variety of programming languages 

(support for Python and R) using SQL 
queries

Replicate queries between releases and 
analyses

Work locally and on the HPC

https://re-docs.genomicsengland.co.uk/labkey_api/

https://re-docs.genomicsengland.co.uk/labkey_api/
https://re-docs.genomicsengland.co.uk/labkey_api/
https://re-docs.genomicsengland.co.uk/labkey_api/


LabKey .netrc
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• You can access the same data via the LabKey API as you can through other means

• You will need to configure access to the LabKey API with your username and password

• In your home directory

• On the HPC

• You do this by editing a file called .netrc

https://re-docs.genomicsengland.co.uk/labkey_api/

https://re-docs.genomicsengland.co.uk/labkey_api/
https://re-docs.genomicsengland.co.uk/labkey_api/
https://re-docs.genomicsengland.co.uk/labkey_api/
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Materials

• Slides and video will be sent out 
to you after the session

• Scripts available in 
/gel_data_resources/examp
le_scripts/workshop_scrip
ts/genotypes_2026
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Variant data in 
LabKey API demo





4. Finding genotypes 
with IVA and Cohort 
Browser
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Interactive variant 
analysis (IVA)

• Point-and-click interface to explore 
variants

• Filter by loci, consequences, 
population frequencies and 
inheritance

• Find participant genotypes

https://re-docs.genomicsengland.co.uk/iva/

https://re-docs.genomicsengland.co.uk/iva/
https://re-docs.genomicsengland.co.uk/iva/
https://re-docs.genomicsengland.co.uk/iva/
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100k in IVA
Rare disease Cancer

GRCh37 (hg19)
GRCh38 (hg38)

Germline GRCh38 (hg38)
Somatic GRCh38 (hg38)
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IVA demo
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CloudOS Cohort Browser –
genotypes

Filter genotypes and phenotypes in one interface

Filter by loci, consequences, population frequencies 
and inheritance.

Find participant genotypes.

Point-and-click interface to explore variants

https://lifebit.atlassian.net/wiki/spaces/CD/pages/813107122/Filter+cohort+by+genomic+data

https://lifebit.atlassian.net/wiki/spaces/CD/pages/813107122/Filter+cohort+by+genomic+data
https://lifebit.atlassian.net/wiki/spaces/CD/pages/813107122/Filter+cohort+by+genomic+data
https://lifebit.atlassian.net/wiki/spaces/CD/pages/813107122/Filter+cohort+by+genomic+data
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CloudOS omics 
demo



5. The Small Variant 
and Structural Variant 
workflows
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Small variant workflow

Submit a list of genes

Find all short variants in these genes

Get 100k participants with these variants

https://re-docs.genomicsengland.co.uk/small_variant/

https://re-docs.genomicsengland.co.uk/small_variant/
https://re-docs.genomicsengland.co.uk/small_variant/
https://re-docs.genomicsengland.co.uk/small_variant/
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Structural variant 
workflow

Submit a list of genes or regions

Find all structural variants overlapping these genes

Get 100k participants with these variants

https://re-docs.genomicsengland.co.uk/structural_variant/

https://re-docs.genomicsengland.co.uk/structural_variant/
https://re-docs.genomicsengland.co.uk/structural_variant/
https://re-docs.genomicsengland.co.uk/structural_variant/
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Workflows genome assembly – 100k

ENST00000345108.6:c.931T>C

ZAR1L

chr13

Search by

gene Should find all variants in the gene(s) on either assembly 

coordinates 
(structural only)

You must also specify the genome assembly
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Running workflows on 
the HPC demo





6. Aggregate variant 
files

42
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Aggregate VCFs

Functional 
annotation 

files

Combined 
gVCFs

Genotype 
files –

platekeys

Quality 
metrics

Chunks/
shards

https://re-docs.genomicsengland.co.uk/aggv3/ https://re-docs.genomicsengland.co.uk/aggv2/ https://re-docs.genomicsengland.co.uk/somAgg/

https://re-docs.genomicsengland.co.uk/aggv2/
https://re-docs.genomicsengland.co.uk/aggv2/
https://re-docs.genomicsengland.co.uk/aggv2/
https://re-docs.genomicsengland.co.uk/aggv2/
https://re-docs.genomicsengland.co.uk/aggv2/
https://re-docs.genomicsengland.co.uk/somAgg/
https://re-docs.genomicsengland.co.uk/somAgg/
https://re-docs.genomicsengland.co.uk/somAgg/


AggV3 – germline samples
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138,399 
Genomics 
England 
Samples +7

https://re-docs.genomicsengland.co.uk/aggv3_samples/

https://re-docs.genomicsengland.co.uk/aggv3_samples/
https://re-docs.genomicsengland.co.uk/aggv3_samples/
https://re-docs.genomicsengland.co.uk/aggv3_samples/
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AggV2 – germline samples

Rare disease Cancer

GRCh37 (hg19)
GRCh38 (hg38)

Germline GRCh38 (hg38)
Somatic GRCh38 (hg38)

https://re-docs.genomicsengland.co.uk/aggv2/

https://re-docs.genomicsengland.co.uk/aggv2/
https://re-docs.genomicsengland.co.uk/aggv2/
https://re-docs.genomicsengland.co.uk/aggv2/
https://re-docs.genomicsengland.co.uk/aggv2/
https://re-docs.genomicsengland.co.uk/aggv2/
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somAgg

Rare disease Cancer

GRCh37 (hg19)
GRCh38 (hg38)

Germline GRCh38 (hg38)
Somatic GRCh38 (hg38)

https://re-docs.genomicsengland.co.uk/somAgg/

https://re-docs.genomicsengland.co.uk/somAgg/
https://re-docs.genomicsengland.co.uk/somAgg/
https://re-docs.genomicsengland.co.uk/somAgg/
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Aggregate VCFs

https://re-docs.genomicsengland.co.uk/aggv3/ https://re-docs.genomicsengland.co.uk/aggv2/ https://re-docs.genomicsengland.co.uk/somAgg/

100kGP release 1

AggV2 release 10 somAgg release 12

Current release: 19

NHS GMS release 1

AggV3, release 19/5

Current release: 5

https://re-docs.genomicsengland.co.uk/aggv2/
https://re-docs.genomicsengland.co.uk/aggv2/
https://re-docs.genomicsengland.co.uk/aggv2/
https://re-docs.genomicsengland.co.uk/aggv2/
https://re-docs.genomicsengland.co.uk/aggv2/
https://re-docs.genomicsengland.co.uk/somAgg/
https://re-docs.genomicsengland.co.uk/somAgg/
https://re-docs.genomicsengland.co.uk/somAgg/
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Aggregate VCFs

Using bedtools to identify relevant chunks of the 

aggregate files

Excluding participants who have since withdrawn consent

Using bcftools to extract data from the aggregate VCFs

Codebooks

https://re-docs.genomicsengland.co.uk/aggv2_code_book/ https://re-docs.genomicsengland.co.uk/somAgg_code_book/

https://re-docs.genomicsengland.co.uk/aggv2_code_book/
https://re-docs.genomicsengland.co.uk/aggv2_code_book/
https://re-docs.genomicsengland.co.uk/aggv2_code_book/
https://re-docs.genomicsengland.co.uk/aggv2_code_book/
https://re-docs.genomicsengland.co.uk/aggv2_code_book/
https://re-docs.genomicsengland.co.uk/somAgg_code_book/
https://re-docs.genomicsengland.co.uk/somAgg_code_book/
https://re-docs.genomicsengland.co.uk/somAgg_code_book/


AggV3 shards
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https://re-docs.genomicsengland.co.uk/aggv3_data_overview/#sharding

22 autosomes, two sex 

chromosomes and 

mitochrondrion

102 shards,

each ~ 30 Mb

3166 subshards, 

≤ 216,753 sites each

Same shards used across the genotype, functional annotation and site QC VCFs

https://re-docs.genomicsengland.co.uk/aggv3_data_overview/#sharding
https://re-docs.genomicsengland.co.uk/aggv3_data_overview/#sharding
https://re-docs.genomicsengland.co.uk/aggv3_data_overview/#sharding
https://re-docs.genomicsengland.co.uk/aggv3_data_overview/#sharding
https://re-docs.genomicsengland.co.uk/aggv3_data_overview/#sharding
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AggV2/somAgg VCF 
chunks

• Locus-based queries must query the 
correct chunk file

• BED file of chunks available

• Create a sorted BED file of your own 
regions

• Intersect with BEDtools

• Code books with more information

• Also available in Plink2 format

https://re-docs.genomicsengland.co.uk/aggv2_code_book/ https://re-docs.genomicsengland.co.uk/somAgg_code_book/

https://re-docs.genomicsengland.co.uk/aggv2_code_book/
https://re-docs.genomicsengland.co.uk/aggv2_code_book/
https://re-docs.genomicsengland.co.uk/aggv2_code_book/
https://re-docs.genomicsengland.co.uk/aggv2_code_book/
https://re-docs.genomicsengland.co.uk/aggv2_code_book/
https://re-docs.genomicsengland.co.uk/somAgg_code_book/
https://re-docs.genomicsengland.co.uk/somAgg_code_book/
https://re-docs.genomicsengland.co.uk/somAgg_code_book/
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AggV3 vs AggV2

More samples 138,399 compared to 78,195, including 100kGP, NHS GMS and COVID-19 

Chunks vs 
shards

Consistent sizing of shards means it’s easier to estimate compute needs of 
large tasks/pipelines

CloudOS
AggV3 only available on CloudOS with no plans to change. Time to get 
ready for the future Cloud-based RE

Iterative build We can add more genomes to it as we receive them (>40k at a 
time to make it viable).

DRAGEN 3.7.8 All genomes aligned and called using the same pipeline - better comparison 
within RE and to other similar projects 

AggGIAB Smaller aggregate for testing your workflows
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Using bcftools
demo







7. When/why you 
would use each method
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Platform

Tiering and 
exomiser

tables
IVA

Small/ 
Structural 

variant 
workflows

Querying 
the 

aggregates
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Search by

Tiering and 
exomiser

tables
IVA

Small/ 
Structural 

variant 
workflows

Querying 
the 

aggregates
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Variants included

Variants that have passed filters

Tiering and 
exomiser

tables

All

IVA

All

Small/ 
Structural 

variant 
workflows

AggV3 – all variants
AggV2 – from GRCh38-aligned

genomes from release 12
somAgg – from GRCh38-aligned

genomes from release 8

Querying 
the 

aggregates
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Datasets

100k and NHS GMS

Tiering and 
exomiser

tables

100k

IVA and 
Cohort 

browser 
omics

100k

Small/ 
Structural 

variant 
workflows

AggV2 and somAgg: 100k
AggV3: 100k, NHS GMS and Covid

Querying 
the 

aggregates
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Genome assembly

GRCh37 and GRCh38
Assembly as a separate column

Tiering and 
exomiser

tables

GRCh37 and GRCh38 in separate databases

IVA

GRCh37 and GRCh38 queries simultaneously

Small/ 
Structural 

variant 
workflows

AggV3: genomes realigned to GRCh38
AggV2 and somAgg: GRCh38 only

Querying 
the 

aggregates
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Underlying VCFs

Rare disease: Platypus
Cancer: Strelka

Tiering and 
exomiser

tables

Rare disease: Platypus
Cancer: Strelka

IVA

Strelka

Small/ 
Structural 

variant 
workflows

AggV3: Dragen 3.7.8
AggV2 and somAgg: Strelka

Querying 
the 

aggregates
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Key takeways

Stats correct as of May 2023

Pay 
attention 

to genome 
assembly

Codebooks 
for help 

with querying

pre-written 
workflows 

are available

Point-and-click 
options in IVA 

and Cohort 
Browser

Filtered 
variants in 

Labkey



8. Help and questions

63
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Getting help

Check our documentation:
https://re-docs.genomicsengland.co.uk/

Click on the documentation icon in the environment

Contact our Service Desk:
https://jiraservicedesk.extge.co.uk/plugins/servlet/desk

https://re-docs.genomicsengland.co.uk/
https://re-docs.genomicsengland.co.uk/
https://re-docs.genomicsengland.co.uk/
https://jiraservicedesk.extge.co.uk/plugins/servlet/desk
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Questions

Use the Zoom 
Q&A to ask 
questions

Upvote your 
favourite

questions: if we 
are short on 
time we will 

prioritise those 
with the most 

votes

All your 
microphones 

are muted



Feedback
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Thank you
Visit: https://re-

docs.genomicsengland.co.uk/
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