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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 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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Helpers

Matthieu 
Vizuete-Forster

Bioinformatician - 
Research Services
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Agenda

Parameters and considerations for building a 
cohort

2

Point-and-click cohort building with Participant 
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2. Parameters and 
considerations for 
building a cohort
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100,000 Genomes rare disease
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Infectious diseases

Psychiatric disorders

Gastroenterological disorders

Growth disorders

Rheumatological disorders

Ciliopathies

Respiratory disorders

Dermatological disorders

Dysmorphic and congenital abnormality syndromes

Metabolic disorders

Haematological and immunological disorders
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Hearing and ear disorders

Tumour syndromes
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Ophthalmological disorders

Renal and urinary tract disorders

Cardiovascular disorders

Neurology and neurodevelopmental disorders
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NHS GMS rare disease
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0 500 1000 1500 2000 2500 3000 3500

Paediatric disorders

Intellectual disability

Retinal disorders

Early onset or syndromic epilepsy

Cystic renal disease

Hereditary ataxia with onset in adulthood

Primary immunodeficiency or monogenic inflammatory bowel disease

Adult onset neurodegenerative disorder

Other rare neuromuscular disorders

Hereditary neuropathy or pain disorder

Likely inborn error of metabolism

Ultra-rare and atypical monogenic disorders

Skeletal dysplasia

Childhood onset hereditary spastic paraplegia

Hereditary ataxia with onset in childhood

Adult onset dystonia, chorea or related movement disorder

Adult onset hereditary spastic paraplegia

Childhood onset dystonia, chorea or related movement disorder

Structural eye disease

Cerebral malformation

Hypotonic infant

Bilateral congenital or childhood onset cataracts

Adult onset leukodystrophy

Unexplained young onset end-stage renal disease

Childhood onset leukodystrophy

Arthrogryposis

Cerebellar anomalies

Hydrocephalus

Rare syndromic craniosynostosis or isolated multisuture synostosis

Paediatric or syndromic cardiomyopathy

Severe microcephaly

Holoprosencephaly - NOT chromosomal

other
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Phenotypes

ICD-10 codes 
in medical 

records

HPO terms 
assessed on 
recruitment
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Rare disease phenotyping – 100kGP

• Measurements and observations 
(not universal)

• general measurements

• early childhood 
observations

• details of imaging (but not 
results)

• genetic tests

• lab tests

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

https://re-docs.genomicsengland.co.uk/rare_disease_clinical/
https://re-docs.genomicsengland.co.uk/rare_disease_clinical/
https://re-docs.genomicsengland.co.uk/rare_disease_clinical/
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Solved cases

Analysis of Tier 1 variants 
(+ maybe tier 2 and top 3 

Exomiser)

Case “solved”
100kGP gmc_exit_questionnaire

NHS GMS report_outcome_questionnaire 

Case “unsolved”
100kGP gmc_exit_questionnaire

NHS GMS report_outcome_questionnaire 

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

Researchers investigate and 
submit diagnosis

GEL triage

Diagnosis* added to 
submitted_ diagnostic_ 

discovery

Diagnosis confirmed by 
NHS

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


Solved cases

13

Use unsolved cases for 

diagnostic discovery

Use solved cases for 

clinical trials



3. Point-and-click cohort 
building with Participant 
Explorer

14
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Participant Explorer

• Search for participants by:

• IDs

• Clinical concepts

• diagnoses

• treatments

• ontology-aware

• Personal details

• View/compare medical histories

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

https://re-docs.genomicsengland.co.uk/pxa/
https://re-docs.genomicsengland.co.uk/pxa/
https://re-docs.genomicsengland.co.uk/pxa/
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Participant Explorer 
demo
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4. Tables for cohort 
building in rare disease
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Rare disease cohort parameters

Recruited phenotype
HPO terms analysed on recruitment

Medical history 
Phenotypes

rare_diseases_participant_disease

rare_diseases_participant_phenotype

hes_ae, hes_op, hes_apc

referral

observation/observation_component

hes_ae, hes_op, hes_apc

100k
NHS 

GMS
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Data dictionary

https://re-docs.genomicsengland.co.uk/100k_data_dictionary https://re-docs.genomicsengland.co.uk/GMS_data_dictionary 

Lists of tables and 

columns

Description of the 

data

Value type or 

meaning of codes

https://re-docs.genomicsengland.co.uk/100k_data_dictionary
https://re-docs.genomicsengland.co.uk/100k_data_dictionary
https://re-docs.genomicsengland.co.uk/100k_data_dictionary
https://re-docs.genomicsengland.co.uk/GMS_data_dictionary
https://re-docs.genomicsengland.co.uk/GMS_data_dictionary
https://re-docs.genomicsengland.co.uk/GMS_data_dictionary
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Tables demo





5. Programmatic cohort 
building in Python and R 

23
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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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Programming tools in the RE

https://re-docs.genomicsengland.co.uk/hpc_jupyter/ https://re-docs.genomicsengland.co.uk/enable_rstudio/ 

https://re-docs.genomicsengland.co.uk/hpc_jupyter/
https://re-docs.genomicsengland.co.uk/hpc_jupyter/
https://re-docs.genomicsengland.co.uk/hpc_jupyter/
https://re-docs.genomicsengland.co.uk/enable_rstudio/
https://re-docs.genomicsengland.co.uk/enable_rstudio/
https://re-docs.genomicsengland.co.uk/enable_rstudio/
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Demo notebooks

/gel_data_resources/example_scripts/
workshop_scripts/rare_disease_cohorts_2025
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Programming demo
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6. Creating a matched 
control cohort
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NOT phenotype

NOT recruited disease or related 
disease

NOT HPO terms or related HPO terms

NOT ICD10 codes or related ICD10 codes NOT cancer in related tissues
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General inclusion criteria

karyotypic = phenotypic sex

No aneuploidy

assess kinship

include MZ twins?

(for 100k)

aligned to GRCh38

in AggV2

blood 

EDTA extraction

PCR-free

Additional QC
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Match case/control

work with a single ethnicity

match sex ratios and age distribution
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Control demo





6. Getting genomic 
filepaths for your 
cohort

36
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Genomes location

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

/genomes folder

by_date

eg 2024_11_20

run name

platekey

gVCF

BAM or CRAM

repeats

structural variant 

VCFs

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


File locations
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Participant 
ID

Platekey Filepath Filename File sub-
type

12345678 LP12345-
DNA_A01

/genomes/by_date/2025-04-08/ 
000111222333/LP12345-DNA_A01/ 
Variations/LP12345-DNA_A01.vcf.gz

LP12345-
DNA_A01.vcf.gz

Genomic 
VCF

12345678 LP12345-
DNA_A01

/genomes/by_date/2025-04-08/ 
000111222333/LP12345-DNA_A01/ 
Assembly/LP12345-DNA_A01.cram

LP12345-
DNA_A01.cram

CRAM

12345678 LP12345-
DNA_A01

/genomes/by_date/2025-04-08/ 
000111222333/LP12345-DNA_A01/ 
Variations/LP12345-
DNA_A01.SV.vcf.gz

LP12345-
DNA_A01.SV.vcf.
gz

Structural 
VCF
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Filepaths demo





7. Using your cohort 
with aggregate VCFs

41
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Aggregate VCFs

Functional 
annotation 

files

Combined 
gVCFs

Genotype 
files – 

platekeys

Quality 
metrics

1371 
chunks

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

100kGP release 1

AggV2 release 10 somAgg release 12

Current release: 19

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/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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Aggregate demo
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8. Getting help and 
questions
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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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In-person training

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

For coders1/7

For non-coders30/6

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

Introduction to the RE

3rd Tuesday every month

Materials from 
past training 

all online

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

19/8 16/9

21/10 18/11 16/12

22/7

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

Finding participants based on genotypes8/7

Materials from 
past training 

all online

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

Getting medical records for participants9/9

Using GEL data for publications and 
reports

11/11

What tools and workflows should I use 
to fulfil an overall goal?

14/10

Running workflows on the HPC and 
Cloud

9/12

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


Feedback

52
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Thank you
Visit: https://re-

docs.genomicsengland.co.uk/
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