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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

• If you are joining virtually, 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)
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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

Susan Walker
Director of 

Translational 
Genomics

Joanne Yang
Clinical Research 

Interface 
Coordinator
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Agenda

GEL ingestion of rare disease participants2

Identifying participants who need a diagnosis3

Finding results of GEL analysis4

Exploring variants in IVA5

Validate your diagnosis6

Find and compare other participants with the 
same variant

7

Submit your diagnosis and/or contact clinicians8

Introduction and admin1

Help and questions9
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2. GEL ingestion of rare 
disease participants
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100,000 Genomes Project

106,266
Whole genomes

15,625 
Cancer

participants 75,513
Rare disease 

genomes

72,870
Rare disease
participants 

(probands and 
relatives)

32,753
Cancer genomes
 (germline and 

somatic)

88,495
Participants

https://re-docs.genomicsengland.co.uk/release18/ 

https://re-docs.genomicsengland.co.uk/release18/


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

Endocrine disorders

Skeletal disorders

Hearing and ear disorders

Tumour syndromes

Ultra-rare disorders

Ophthalmological disorders

Renal and urinary tract disorders

Cardiovascular disorders

Neurology and neurodevelopmental disorders
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NHS GMS

34,319
Whole genomes

2,102 
Cancer

participants 30,047R

are disease genomes

29,890
Rare disease
participants 

(probands and 
relatives)

4,272
Cancer genomes
 (germline and 

somatic)

31,985
Participants

https://re-docs.genomicsengland.co.uk/gms_release3/ 

https://re-docs.genomicsengland.co.uk/gms_release3/


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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NHS GMS100kGP

Outcomes detail

Tiering, exomiser and panels

Phenotyping

Medical history

Participant Explorer

IVA

Genomes as BAMs and VCFs
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Pedigrees

Relative
Relative

ProbandRelative Relative

Relative

Genome

No genome
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Rare disease phenotyping

• Disease classification

• HPO terms present/absent

• 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/


ALL 
partici-
pants
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Medical history

• NHSE hospital episode statistics

• Mental health data

• Mortality

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

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

• Gene panels curated by 

clinicians/geneticists

• Genes rated as:

• High evidence/diagnostic grade

• Moderate evidence/ research grade

• Insufficient evidence

• Includes mode of inheritance required

• Panel(s) chosen according to phenotypes

• Panel version at time of usage listed

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/
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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/


3. Identifying 
participants who need a 
diagnosis
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I want to find 
participants with my 

phenotype of interest
I want to find cases that have not 
been solved either by the GLHs 

or other researchers

I want to solve cases for participants 
who are still alive so that I can make an 

impact on their lives
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Data tables

100kGP: participant_summary; 
death_date

NHS GMS: mortality

100kGP: gmc_exit_questionnaire, 
submitted_diagnostic_discovery

NHS_GMS: 
report_outcome_questionnaire

100kGP: 
rare_disease_participant_disease, 
rare_disease_participant_phenotype

NHS_GMS: referral, observation
Both: hes_ae, hes_apc, hes_op, 

ecds; diag_all
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LabKey demo
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Participant Explorer 
demo
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4. Finding results of GEL 
analysis



Are the panels used the latest 
version? Would other variants be 

Tier 1/2 if we used the latest 
panel?

Are there any Tier 1/2 or highly ranked 
Exomiser variants with new evidence 

that would cause me to reexamine 
them?

I'm going to look at 
untiered or Tier 3 

variants only
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Data tables

tiering_data
panels_applied

exomiser
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LabKey demo





5. Exploring variants in 
IVA

31



I suspect a family member's affectation 
status is wrong and I want to look for 

variants found in them too

Recent evidence makes me 
want to look at a particular 

gene.
I want to recreate the tiering 
process with a more recent 

version of the panel.
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IVA Case Interpreter

Filter variants in proband by:

• Frequency

• Genes (including panels)

• Family genotypes

• Consequences

• Conservation

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

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





6. Validate your 
diagnosis
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Are the family genotypes 
for this variant correct?

Is the variant I have 
found real?



Validate with IGV
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https://re-docs.genomicsengland.co.uk/igv/

View BAM files in IGV:
• Proband
• Relatives
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IGV demo





Do any relatives who share the variant 
have evidence of the phenotype, perhaps 

due to incomplete penetrance?

Is the variant linked to a 
secondary phenotype in 

the proband?

Is there anything more to know 
about primary phenotypes, 
such as those that develop 

with age?
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Participant Explorer

• View/compare medical histories

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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7. Find and compare 
other participants with 
the same variant



Is there anything that 
contradicts our findings?

Do they share phenotypes 
with our target participant?

Are there other participants 
with the same variant
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Compare 
participants demo





8. Submit your 
diagnosis and/or 
contact clinicians

49
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Form in Airlock

Contact clinical team

Report potential diagnosis

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

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


Clinical collaboration
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Examples of collaboration include:
• Request for patient consent to publish paper
• Inviting a clinician as a co-author on a paper
• Request for further health information or 

clinical tests
• To discuss with the clinician a potential 

diagnostic variant
• To offer laboratory tests to investigate in 

more detail whether a particular variant is 
likely to be diagnostic or not

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

https://re-docs.genomicsengland.co.uk/cli/
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Clinical collaboration

Request
Information review 

and checks

Request rejected

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

Clinical review
Contact clinical 

team

Follow up actions (if 
no reply in two 

weeks)

Request rejected

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


Diagnostic Discovery
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• Diagnostic Discovery Oversight Group: clinicians and 
scientists from each Genomic Laboratory Hub (GLH), 
together with NHS England and Genomics England

• Checks de-identified variants nominated by 
researchers

• Provides assurance to the GLHs that the diagnoses 
being returned are of high quality and clinical 
relevance

• Variants approved by the group: returned to their 
corresponding GLH for assessment

• The group meets 1-2 monthly
• Separate pathway for rapid return of urgent variants

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

https://re-docs.genomicsengland.co.uk/cli/
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Diagnostic discovery

Request
Information review 

and checks

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

Clinical review and 
triage

NHS diagnostic 
discovery and 

oversight group

Clinical 
collaboration 

pathway

Variants into 
submitted_diagnost

ic_discovery

Request declined

Variant returned to 
GMCs

https://re-docs.genomicsengland.co.uk/cli/
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Form demo
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9. Getting help and 
questions



58

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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Training sessions

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 22/7

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/ 

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 
analysis

13/5

Building rare disease cohorts with 
matching controls

10/6

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


Feedback

61
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Thank you
Visit: https://re-

docs.genomicsengland.co.uk/


	Assets
	Slide 1
	Slide 2: Data security
	Slide 3: Questions
	Slide 4: Helpers
	Slide 5
	Slide 6
	Slide 7: 100,000 Genomes Project
	Slide 8: 100,000 Genomes rare disease
	Slide 9: NHS GMS
	Slide 10: NHS GMS rare disease
	Slide 11
	Slide 12: Pedigrees
	Slide 13: Rare disease phenotyping
	Slide 14: Medical history
	Slide 15: Rare disease tiering
	Slide 16: Rare disease tiering based on PanelApp genes
	Slide 17: Rare disease Exomiser
	Slide 18: Solved cases
	Slide 19
	Slide 20
	Slide 21: Data tables
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28: Data tables
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34
	Slide 35
	Slide 36
	Slide 37
	Slide 38
	Slide 39
	Slide 40
	Slide 41
	Slide 42
	Slide 43
	Slide 44
	Slide 45
	Slide 46
	Slide 47
	Slide 48
	Slide 49
	Slide 50
	Slide 51
	Slide 52: Clinical collaboration
	Slide 53
	Slide 54: Diagnostic discovery
	Slide 55
	Slide 56
	Slide 57
	Slide 58: Getting help
	Slide 59
	Slide 60
	Slide 61
	Slide 62


