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Genomic data from
the 100,000
Genomes Project and
NHS GMS

Genomics
nnnnnnn



100,000 Genomes Project

32,753

Cancer genomes
(germline and
somatic)

15,625

Cancer
participants

75,913

Rare disease
genomes

72,870

Rare disease
participants
(probands and

relatives)

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

100,000 Genomes rare disease

Neurology and neurodevelopmental disorders
Cardiovascular disorders

Renal and urinary tract disorders
Ophthalmological disorders

Ultra-rare disorders

Tumour syndromes

Hearing and ear disorders

Skeletal disorders

Endocrine disorders

Haematological and immunological disorders
Metabolic disorders

Dysmorphic and congenital abnormality syndromes
Dermatological disorders

Respiratory disorders

Ciliopathies

Rheumatological disorders

Growth disorders

Gastroenterological disorders

Psychiatric disorders

Infectious diseases
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100,000 Genomes cancer
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COLORECTAL

LUNG

RENAL

SARCOMA
ENDOMETRIAL_CARCINOMA
HAEMONC

OVARIAN

PROSTATE

ADULT_GLIOMA

BLADDER
HEPATOPANCREATOBILIARY
MALIGNANT_MELANOMA
ORAL_OROPHARYNGEAL
UPPER_GASTROINTESTINAL
CHILDHOOD

UNKNOWN
TESTICULAR_GERM_CELL_TUMOURS
CARCINOMA_OF_UNKNOWN_PRIMARY
ENDOCRINE
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NRHS GMS

3,568

Cancer genomes
(germline and
somatic)

1,760

Cancer 2 7
participants /
Rare disease
genomes

23,546

Rare disease
participants
(probands and

relatives)

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

NHS GMS rare disease

Intellectual disability

Congenital malformation and dysmorphism syndromes
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

Likely inborn error of metabolism

Hereditary neuropathy or pain disorder

Ultra-rare and atypical monogenic disorders

Skeletal dysplasia

Childhood onset hereditary spastic paraplegia

Hereditary ataxia with onset in childhood

Childhood onset dystonia, chorea or related movement disorder
Adult onset dystonia, chorea or related movement disorder
Structural eye disease

Cerebral malformation

Adult onset hereditary spastic paraplegia

Hypotonic infant

Bilateral congenital or childhood onset cataracts
Unexplained paediatric onset end-stage renal disease
Adult onset leukodystrophy

Childhood onset leukodystrophy

Arthrogryposis

Cerebellar anomalies

Rare syndromic craniosynostosis or isolated multisuture synostosis
Hydrocephalus

Paediatric or syndromic cardiomyopathy

Severe microcephaly

Holoprosencephaly - NOT chromosomal

other
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NHS GMS cancer

Acute Lymphoblastic Leukaemia
Acute Myeloid Leukaemia
Paediatric Tumours

Spindle Cell Soft Tissue Tumour...

Neuroblastoma - Paediatric
Osteosarcoma

Wilms Tumours - Paediatric

Ewing Sarcoma of Bone

Pilocytic Astrocytoma - Paediatric
Undifferentiated tumour

Alveolar Rhabdomyosarcoma
High Grade Glioma - Paediatric
Ependymoma - Paediatric

Diffuse Midline Glioma - Paediatric

Well Differentiated/Dedifferentiated..

Medulloblastoma all Subtypes
Acute Leukaemia Other

Glioma - Paediatric
Myxoid/Round Cell Liposarcoma

Embryonal Tumour Differential -..
Embryonal Tumours with Multi-..
Brain Tumour - No Further..

Giant Cell Tumour of Bone

Cartilage Forming Bone Tumour..
Atypical Teratoid/Rhabdoid Tumour..

B-Cell Non-Hodgkin Lymphoma
Extraskeletal Myxoid Chondrosarcoma
Juvenile Myelomonocytic Leukaemia
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For EVERY genome

Alignment

as BAM or CRAM
files

https://re-docs.genomicsengland.co.uk/genomic data/

Variant calls

as VCFs, including
gVCF, repeats VCFs,
structural variant
VCFs

Analysis

Variant tiering and
tumour mutational
signatures

Genomics
England
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Rare disease phenotyping

e Disease classification

* HPO terms present/absent

e 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/

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

Cancer tumour characterisation

Lt AR)

WL S
I 0

risk
factors

cancer
type

surgeries

staging and
grading

metastasis

chemotherapy

Genomics

England


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

Medical history — 100k

* NHSE hospital episode statistics
* Mental health data
« Mortality

ALL
partici

G- ) s

Genomics 15
https://re-docs.genomicsengland.co.uk/general clinical/ England
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LabKey

e Central database of:
e Clinical data

e Results of bioinformatics
analysis

* Locations of genomic files

e Point and click interface

LabKey-

Genomlicg 17
https://re-docs.genomicsengland.co.uk/labkey/ el
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Participant Explorer

 Search for participants by:
* IDs
 Clinical concepts
* Personal details

* View/compare medical histories

Genomlicg 20
https://re-docs.genomicsengland.co.uk/pxa/ Englan



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

Participant

Explorer demo
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Interactive variant
analysis (IVA)

 Find participants with genetic
variants

* Filter variants in a participant by
family genotypes

* Filter on genome features INTERACTIVE VARIANT ANALYS

Genomics 23
England
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https://re-docs.genomicsengland.co.uk/iva/

VA demo

Genomics | 24
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Command line and
programmartiC access

Genomics 26
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LabKey AP
0 <D

Work in a variety of programming

Combine queries between tables languages (support for Python and R)
using SQL queries

e >

v .

Replicate queries between releases and

Work locally and on the HPC
analyses

- . Genomics 27
https://re-docs.genomicsengland.co.uk/labkey api/ England



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

Programming tools in the RE

_
€)studio Jupyter

S’
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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/enable_rstudio/

| abKey demo
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High Performance
Cluster

( Cluster )

’ Musior hond @ o resour s .-

Programming languages e

= - E

e
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Bioinformatics tools

Queuves

Pipelining tools E/kj/kaxt)
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Genomlicg 31
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https://re-docs.genomicsengland.co.uk/hpc/

HPC demo

Genomics | 32
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Restricted export
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Our contract with
participants

"...although researchers can look at
your data and ask questions about it,
they can only take away the answers to
their questions (their results). They can’t

copy or take away any of your individual
data.”

https://re-docs.genomicsengland.co.uk/data security/

Genomics
England
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https://re-docs.genomicsengland.co.uk/data_security/

A Trusted Research Environment

Researchers can... Researchers cannot...

* Work with the data in the RE * Share folders between their computer and
the VM

» Copy/paste in
« Copy/paste out

* Bring in Containers

* Access whitelisted websites * Exportfiles

* Request to export the results of their * Access most of the internet

analysis

Genomics 36
https://re-docs.genomicsengland.co.uk/data security/ England



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

The Airlock

5

> Request considered by

Airlock team

4

Genomics 37

https://re-docs.genomicsengland.co.uk/airlock/ England



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

Airlock demo

Genomics | 38
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Getting access to the
Genomics Englana
Research

Environment
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Applying for access - Academia

University/Institute Researcher applies to Researcher
signs agreement join Research Network completes
information

governance training

https://www.genomicsengland.co.uk/research/academic

&

Access the RE

Genomics
England
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https://www.genomicsengland.co.uk/research/academic

Applying for access - Industry

N o

Company joins Researcher
Discovery Forum completes
information

governance training

https://www.genomicsengland.co.uk/research/partnerships

&

Access the RE

Genomics
England
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https://www.genomicsengland.co.uk/research/partnerships

Project proposal

Airlock export

Research proposal Research
request

Minimum 30 days

GencEJmIicg
https://research.genomicsengland.co.uk/ naen
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Getting help

Come and find us at the booth today

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

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

Who to talk to today...

James

sdiysssuied Ansnpu

Chris Christian

ﬁ

Miruna | Magda Elena

3¥ 9Y1 Yum siskjeue sopewlojulolg

UYoJeasal diwapedy
o
L
Q

Ella Xiangrui
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Training sessions

16/7

10/9

8/10

12/11

10/12

Getting medical records for
participants

Using GEL data for publications and
reports

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

Running workflows on the HPC and
Cloud

Introduction to the RE

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

Free monthly

virtual
training

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

In-person training day

* For any registered RE users
« 20t November 2024

* Held in our offices at Canary Whart "
 Hybrid attendance |

» Hands-on practicals and exercises

Genomics 48
. . . . England
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