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Data security

2

• 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 are recording and will distribute the censored video later
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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
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Questions

Roel Bevers
Senior 

Bioinformatician - 
Research Services

Lisa Murphy
Bioinformatician - 
Research Services

Magdalena 
Drożdż

Bioinformatician - 
Research Services
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Agenda

How were the AggV3 multisample VCFs created?2

Interactive sessions in CloudOS3

Querying AggV3 in the terminal4

Taking data in and out of CloudOS6

Introduction and admin1

Help and questions7

Using AggV3 in batch jobs5
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2. How were the AggV3 
multisample VCFs 
created?
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DRAGEN 3.7.8 AggV3

A standardised pipeline to which 
we realign all our germline 

genomes

in line with UKBB and AllofUs

A genomic aggregate onto which 
we iteratively* add new genomes 

(Illumina collab)

*when numbers make this efficient (i.e. >40k)



Samples in AggV3
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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/


Dragen 3.7.8 variant calling
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https://re-docs.genomicsengland.co.uk/dragen_378/ 

Dragen 3.7.8 
(single sample) 

*.hard-filtered.gvcf.gz

Dragen 3.7.8 
(single sample) 

*.cram

*.hard-filtered.recal.gvcf.gz

https://re-docs.genomicsengland.co.uk/dragen_378/
https://re-docs.genomicsengland.co.uk/dragen_378/
https://re-docs.genomicsengland.co.uk/dragen_378/


Iterative aggregation
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Aggregation in batches of 1,000 MLR 
gVCFs into intermediate ‘consensus’ 

and ‘cohort’ files

M
LR

 g
V

C
Fs

Batch ‘consensus’ and 

‘cohort’ files

Generation of global 

‘census’

Generation of msVCF’s 

per subshard
(multiallelic)

https://re-docs.genomicsengland.co.uk/aggv3_data_overview/ 

https://re-docs.genomicsengland.co.uk/aggv3_data_overview/
https://re-docs.genomicsengland.co.uk/aggv3_data_overview/
https://re-docs.genomicsengland.co.uk/aggv3_data_overview/


Multiallelic and biallelic VCFs
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#CHROM    POS    ID   REF    ALT    QUAL    FILTER    INFO    FORMAT    SAMPLE1    SAMPLE2    SAMPLE3

chr20    123456789    chr20:123456789:G:A,T   G    A,T    29    PASS    .    GT    0/0  1/0   1/2

#CHROM    POS    ID   REF    ALT    QUAL    FILTER    INFO    FORMAT    SAMPLE1    SAMPLE2    SAMPLE3

chr20    123456789    chr20:123456789:G:A   G    A    29    PASS    .    GT    0/0  1/0   1/.
chr20    123456789    chr20:123456789:G:T   G    T    29    PASS    .    GT    0/0  0/0   ./1

Multiallelic VCFs

Biallelic VCFs

https://re-docs.genomicsengland.co.uk/aggv3_data_overview/#multiallelic-vs-biallelic 

• Missingness is converted to REF when LAD ≥ 4
• Decomposed missing sites are converted to REF

https://re-docs.genomicsengland.co.uk/aggv3_data_overview/#multiallelic-vs-biallelic
https://re-docs.genomicsengland.co.uk/aggv3_data_overview/#multiallelic-vs-biallelic
https://re-docs.genomicsengland.co.uk/aggv3_data_overview/#multiallelic-vs-biallelic
https://re-docs.genomicsengland.co.uk/aggv3_data_overview/#multiallelic-vs-biallelic
https://re-docs.genomicsengland.co.uk/aggv3_data_overview/#multiallelic-vs-biallelic
https://re-docs.genomicsengland.co.uk/aggv3_data_overview/#multiallelic-vs-biallelic
https://re-docs.genomicsengland.co.uk/aggv3_data_overview/#multiallelic-vs-biallelic
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Functional annotation VCFs
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https://re-docs.genomicsengland.co.uk/aggv3_functional_annotation/ 

115

• Gene consequences
• Pathogenicity scores
• AlphaMissense
• Splicing predictors
• Known genetic variants
• Global allele frequencies

https://re-docs.genomicsengland.co.uk/aggv3_functional_annotation/
https://re-docs.genomicsengland.co.uk/aggv3_functional_annotation/
https://re-docs.genomicsengland.co.uk/aggv3_functional_annotation/


Site QC VCFs
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https://re-docs.genomicsengland.co.uk/aggv3_site_qc/ 

Depth
Missing-

ness

AB ratio

Allele 

frequency

Genotype 

frequencies

https://re-docs.genomicsengland.co.uk/aggv3_site_qc/
https://re-docs.genomicsengland.co.uk/aggv3_site_qc/
https://re-docs.genomicsengland.co.uk/aggv3_site_qc/


Sharding
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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
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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 means it’s easier to estimate compute needs of large 
tasks/pipelines

CloudOS 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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Coming soon…

In progress:

Population structure 

and relatedness

HQSNPs

Planned:

Mendellian 

inconsistencies

UPD cases

Hardy-Weinberg 

equilibria

Allele frequencies 

SiteQC FILTERs
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AggV3 data in 
CloudOS demo





3. Interactive sessions in 
CloudOS

19
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Interactive sessions

Set time and cost limits

Choose between VScode, Jupyter 

and RStudio

Install the packages you 

want

Run Docker containers and Nextflow 

pipelines

Save Snapshots of 

your session 

Access data 

programmatically

Cloud File System for fast

 linking of large data files

https://lifebit.atlassian.net/wiki/spaces/CD/pages/813105781/Run+a+Jupyter+Notebook+session 

https://lifebit.atlassian.net/wiki/spaces/CD/pages/813105781/Run+a+Jupyter+Notebook+session
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Interactive sessions 
demo
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4. Querying AggV3 in 
the terminal
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Shards demo





26

Genotypes demo
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QC demo
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Functional annotation 
demo





5. Using AggV3 in batch 
jobs

32



Batch Queues

AWS Batch

https://lifebit.atlassian.net/wiki/spaces/CD/pages/816448106/Create+and+Monitor+Batch+Queues 

Configure compute resources

Optimise for specific tasks

Choose from pre-configured environments

vCPUs

Volume type

IOPS

On-demand

Spot

https://lifebit.atlassian.net/wiki/spaces/CD/pages/816448106/Create+and+Monitor+Batch+Queues


Bash with containers
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Find (or build) a container with 

the package(s) you need

Write a bash script or command 

to use the packages

Add parameters – s3 buckets must be added as parameters, 

not written into your bash script

Can run bash script on a single input 

or in parallel using an input file

https://lifebit.atlassian.net/wiki/spaces/CD/pages/1499922433/Run+script+as+Bash+app 

https://lifebit.atlassian.net/wiki/spaces/CD/pages/1499922433/Run+script+as+Bash+app
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Bash jobs demo



https://lifebit.atlassian.net/wiki/spaces/CD/pages/1499922433/Run+script+as+Bash+app



37
https://lifebit.atlassian.net/wiki/spaces/CD/pages/813040723/Run+a+pipeline https://training.nextflow.io/2.8.1/ 

Workflows

Build complex 

workflows in 

Nextflow

Pull from GitHub 

into CloudOS
Connect your Github account

Share workflows 

within your 

workspace

https://lifebit.atlassian.net/wiki/spaces/CD/pages/813040723/Run+a+pipeline
https://training.nextflow.io/2.8.1/
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Workflow demo





6. Taking data in and 
out of CloudOS

40
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Export demo
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7. Getting help and 
questions



Get access to 
CloudOS

44

https://www.genomicsengland.co.uk/service-desk

Get in touch via 
Service Desk
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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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Training sessions

Introduction to the RE

3rd Tuesday every month

Materials from 
past training 

all online

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

17/3 21/4 19/5

https://re-docs.genomicsengland.co.uk/upcoming/
https://re-docs.genomicsengland.co.uk/upcoming/
https://re-docs.genomicsengland.co.uk/upcoming/
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Training sessions

Materials from 
past training 

all online

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

Building cancer cohorts14/4

Building rare disease cohorts12/5

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


Feedback

48
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Thank you
Visit: https://re-

docs.genomicsengland.co.uk/
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