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



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
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Presenters

Emily Perry
Research 

Engagement 
Manager

Eleni 
Christodoulou

Solutions 
Architect at 

Lifebit
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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

Elena Bernabeu
Bioinformatician 

- Research 
Services

Miruna Carmen 
Barbu

Bioinformatician 
- Research 
Services

Alex Ho
Bioinformatician 

- Research 
Services

Charlotte 
Maughan

Client Manager 
- LifeBit
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Agenda

Introduction and admin1

Identifying variants associated with a 
phenotype

2

Identifying phenotypes associated with 
a gene3

Finding diagnoses for patients who 
didn’t get one through primary clinical 
interpretation

4

Help and questions5
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This session
Point and click tools

Use the command line

Write your own code

Use pre-built pipelines

Use CloudOS

Links to more 
detailed online 
tutorials – live 
sessions often 
also available



2. Identifying variants 
associated with a 
phenotype

8
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Identifying variants associated with a phenotype

Build a cohort Find variants in 
cohorts

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

Participant Explorer

Cohort browser

LabKey API

Interactive session

IVA case interpreter

GWAS

GWAS

AVT

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


10

Build a cohort – Participant Explorer

Filter participants by

Phenotypes, diagnoses

Personal details

Reverse the search 
for a control cohort

Download tables 
of search results

https://re-
docs.genomicse
ngland.co.uk/px

a_cohorts/ 

https://re-docs.genomicsengland.co.uk/pxa_cohorts/
https://re-docs.genomicsengland.co.uk/pxa_cohorts/
https://re-docs.genomicsengland.co.uk/pxa_cohorts/
https://re-docs.genomicsengland.co.uk/pxa_cohorts/
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Build a cohort – Cohort Browser

Search for participants by

Standardised 
OMOP tables

Structured clinical 
data tables

Reverse the search 
for a control cohort

Create tables within CloudOS 
and download to VDI

https://re-
docs.genomicse
ngland.co.uk/cb

_cohorts/
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Build a cohort – LabKey API

Use SQL queries

Tutorials in Python and R

Cancer tutorial

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

https://re-
docs.genomicsengland.

co.uk/rd_cohorts/

Rare disease tutorial
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Build a cohort – Interactive session

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

https://re-
docs.genomicsengland.

co.uk/rd_cohorts/

Use SQL queries

Tutorial in R

Cancer tutorial

Rare disease tutorial
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Build a cohort 
demo



15
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Build a cohort

17
https://re-docs.genomicsengland.co.uk/phenotype_to_variants/ 

Participant Explorer

Cohort browser

LabKey API

Interactive session

GMS 
available

OMOP 
available

Covid 
available

Covid 
available

use words for 
phenotypes can’t save 

queries

use codes for 
phenotypes

flexible 
output

flexible 
output

use codes for 
phenotypes

use codes for 
phenotypes

easy to replicate 
queries

complex 
database schema

complex 
database schema

combine 
filters

Can combine 
with OMICS

save 
queries

https://re-docs.genomicsengland.co.uk/phenotype_to_variants/
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Find variants in cohort – IVA case 
interpreter

See all variants 
in a participant

Filter variants by

Genes, consequences,
variant frequency etc

https://re-
docs.genomicse
ngland.co.uk/iva

_case/

Family genotypes
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Find variants in cohort - GWAS

Run on the HPC

Run as a CloudOS batch job

Manhattan plots

https://re-
docs.genomicsengl
and.co.uk/gwas/

https://lifebit.atlassi
an.net/wiki/spaces/
CD/pages/8130405
63/GWAS+System

+Tools
GWAS summaries
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Find variants in cohort - AVT

Run on the HPC
https://re-

docs.genomicse
ngland.co.uk/avt

/
Output depends 

on the tools used
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Find variants in 
cohort demo







Find variants in 
cohort

24
https://re-docs.genomicsengland.co.uk/phenotype_to_variants/ 

pre-built

pre-built

flexible 
options

pre-built

easy to search 
and interpret

one participant 
at a time

many input 
files needed

run with point 
and click

flexible 
options

many input 
files

complex to 
run

flexible 
options

complex to 
interpret results

IVA case interpreter

GWAS

GWAS

AVT

many input 
files needed

rare variant 
impact

common 
variant impact

common 
variant impact

https://re-docs.genomicsengland.co.uk/phenotype_to_variants/
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3. Identifying 
phenotypes 
associated with a 
gene
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Identifying phenotypes associated with a gene

Build a cohort Find phenotypes 
in cohorts

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

IVA

Cohort browser

LabKey API

Interactive session

Participant Explorer

Small/structural variant

Small/structural
variant

AggV2

Cohort browser

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


27

Build a cohort – IVA variant browser

See all variants

Filter variants by

Genes, consequences,
variant frequency etc

https://re-
docs.genomicse
ngland.co.uk/iva

_variant/

See all participants 
with variant
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Build a cohort – Cohort browser

See all variants

Filter variants by

Genes, consequences,
variant frequency etc

https://lifebit.atl
assian.net/wiki/s
paces/CD/pages
/813107122/Filte
r+cohort+by+ge

nomic+data

See all participants 
with variant
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Build a cohort – Small/structural 
variant workflows

Run on the HPC

Run as a CloudOS batch job

List of participants 
with variants

https://re-
docs.genomicse
ngland.co.uk/str
uctural_variant/ 

https://re-
docs.genomicse
ngland.co.uk/sm

all_variant/
List of variants in gene(s)

Input list of genes
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Build a cohort – AggV2

Aggregated VCFs 
of all variants

bcftools to pull 
out genotypes

https://re-
docs.genomicse
ngland.co.uk/ag

gv2

Participant genotypes
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Find participants 
with variants demo







Find participant 
with variants
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https://re-docs.genomicsengland.co.uk/phenotype_to_variants/ 

pre-built

combine phenotype 
and omics

use 
BCFtools

easy to search 
and interpret

output participants one 
variant at a time

extra input files 
for CloudOS

CloudOS 
and HPC

subset 
participants

command line 
familiarity

GRCh37 and 
GRCh38

IVA

Small/structural variant

Small/structural
variant

AggV2

Cohort browser

CloudOS 
user friendly

save 
queries

https://re-docs.genomicsengland.co.uk/phenotype_to_variants/
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Find phenotypes in cohorts – Participant 
Explorer

Search for 
participant(s) by ID(s)

Compare medical history 
between participants

See medical history 
for a participant

https://re-
docs.genomicse
ngland.co.uk/me

dhist_pxa/
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Find phenotypes in cohorts – Cohort 
browser

OMOP standardised 
format

Source 100kGP 
clinical tables

https://lifebit.atl
assian.net/wiki/s
paces/CD/pages
/813107011/Get
+insights+on+yo

ur+cohort

Plots of 
phenotype frequencies
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Find phenotypes in cohorts – LabKey API

Use SQL queries

Tutorials in Python and R

https://re-
docs.genomicse
ngland.co.uk/me

dhist_api/

Detailed medical 
history tables
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Find phenotypes in cohorts – 
Interactive session

https://re-
docs.genomicse
ngland.co.uk/me

dhist_api/

Use SQL queries

Tutorial in R

Detailed medical 
history tables
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Find phenotypes in 
cohorts demo







Find phenotypes 
in cohorts
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https://re-docs.genomicsengland.co.uk/phenotype_to_variants/ 

flexible 
output

graphical output 
of phenotypes

flexible 
output

easy to search 
and interpret limited 

scale

Cohort browser

LabKey API

Interactive session

Participant Explorer
can’t save 
queries

phenotypes 
as words

phenotypes 
as codes

phenotypes 
as codes

phenotypes 
as codes

build and analyse 
in one tool

save 
queries

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


4. Finding diagnoses 
for patients who 
didn’t get one 
through primary 
clinical interpretation

43
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Finding diagnoses for patients who didn’t get 
one through primary clinical interpretation

Find participants 
without a 
diagnosis

Filter and analyse 
variants

Validate 
variants Report diagnosis

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

Labkey

Cohort 
browser

Labkey

IVA

IGV CC/DD form

https://re-docs.genomicsengland.co.uk/patient_to_diagnosis/
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Find participants without a diagnosis - 
Labkey

Search for participants 
without solved cases

See unapproved 
diagnoses

https://re-
docs.genomicse
ngland.co.uk/exi
t_questionnaire/



46

Find participants without a diagnosis 
– Cohort Browser

Search for participants 
without solved cases

See unapproved 
diagnoses

https://re-
docs.genomicse
ngland.co.uk/exi
t_questionnaire/
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Filter and analyse variants - Labkey

See variants prioritised by 
tiering and exomiser

Look at panels used

https://re-
docs.genomicse
ngland.co.uk/tier

ing/
https://re-

docs.genomicse
ngland.co.uk/ex

omiser/
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Filter and analyse variants – IVA case 
interpreter

See all variants 
in a participant

Filter variants by

Genes, consequences,
variant frequency etc

https://re-
docs.genomicse
ngland.co.uk/iva

_case/

Family genotypes
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Validate variants – IGV

Identify family BAM file 
locations

Visualise in IGV

https://re-
docs.genomicse
ngland.co.uk/igv

/
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Report diagnosis – CI/DD form

Request to contact 
clinician for:

Report diagnosis to GEL

https://re-
docs.genomicse
ngland.co.uk/cri/

Consent to publish

More samples or 
phenotype data
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Diagnostic discovery 
demo
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5. 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://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
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Training sessions 
2024

Running workflows on the HPC and 
Cloud

12/11

Introduction to the RE10/12

Materials 
from past 
training all 

online

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

https://re-docs.genomicsengland.co.uk/upcoming/
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Training sessions 
2025

Introduction to the RE

3rd Tuesday every 
month

Materials 
from past 
training all 

online

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

21/1 18/2 18/3

15/4 20/5 17/6

https://re-docs.genomicsengland.co.uk/upcoming/
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Training sessions 
2025

Using the Research Environment for 
clinical diagnostic discovery14/1

Materials 
from past 
training all 

online

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

Importing data and tools to use in 
the RE

11/2

Working with python in the RE8/4

Working with R in the RE11/3

Building cancer cohorts and survival 
analysis13/5

Building rare disease cohorts with 
matching controls

10/6

https://re-docs.genomicsengland.co.uk/upcoming/
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In-person training day
• For any registered RE users

• 20th November 2024

• Held in our offices at Canary Wharf

• Hybrid attendance

• Hands-on practicals and exercises

https://www.genomicsengland.co.uk/events/research-environment-training-event-november-2024 

https://www.genomicsengland.co.uk/events/research-environment-training-event-november-2024


Feedback
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Thank you
Visit: https://re-

docs.genomicsengland.co.uk/


