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Data security O

e This training session will include data from the GEL Research Environment
e 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

e Share your webinar link (we will remove anyone who is here twice)
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Questions

)

All your
microphones
are muted

-

Use the Zoom
Q&A to ask
questions

Upvote your
favourite
guestions: if we
are short on
time we will
prioritise those
with the most
votes
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2. Parameters and
considerations for
building a cohort
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Cancer type

Recruited
disease

Cancer type

———

Confirm types
with diagnoses

——

Recruited
disease

ICD10 codes
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100,000 Genomes cancer
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NHS GMS

cancer

400

0 50 100 150 200 250 300 350
Acute Lymphoblastic Leukaemia
Acute Myeloid Leukaemia
Paediatric TUMOUrs ses—
Gliobl 1a - Adult

Solid Tumour Exhausted all Standards of Care Testing and Treatment-.. s——
Spindle Cell Soft Tissue Tumour Differential s—
High Grade Ovarian Carcinoma (WGS PILOT)
High Grade Glioma - Adult sssss—m"
Neuroblastoma - Paediatric sss—"
Osteosarcoma  sss—"
Wilms Tumours - Paediatric s
Ewing Sarcoma of Bone
Pilocytic Astrocytoma - Paediatric
Glioma - Adult
Meningioma - Adult
Astrocytoma - Adult
Undifferentiated tumour
Alveolar Rhabdomyosarcoma
Proven or Suspected Haematological Tumours Exhausted all Standard of..
High Grade Glioma - Paediatric
Triple Negative Breast Cancer (WGS PILOT)
Oligodendroglioma - Adult
Ependymoma - Paediatric
Medulloblastoma - Paediatric
Well Differentiated/Dedifferentiated Liposarcoma
Aplastic Anaemia
Diffuse Midline Glioma - Paediatric
Myxoid Soft Tissue Tumour Differential
Cancer of Unknown Primary
Histiocytosis
Renal Tumours - Paediatric
Medulloblastoma all Subtypes
Acute Leukaemia Other
Synovial Sarcoma
Ewing-Like Soft-Tissue Sarcoma
Chondrosarcoma Conventional Central
Low Grade Glioma - Adult
Medulloblastoma Group 3/4 - Paediatric
Burkitt Lymphoma
Glioma - Paediatric s
Myxoid/Round Cell Liposarcoma s
Myelodysplasia
Rhabdoid Tumours - Paediatric =
Embryonal Tumour Differential - Adult and Paediatric =
Epithelioid Soft Tissue Tumour Differential w
Uterine Sarcomas (Inc Endometrial) =
Clear Cell Sarcoma of Soft Tissue =
Brain Tumour - No Further Morphological Classification - Paediatric =
Round Cell Sarcoma Nos =
Low Grade Fibromyxoid Sarcoma =
Lymphoma =
ALK Positive Anaplastic Large Cell Lymphoma =
Atypical Teratoid/Rhabdoid Tumour - Paediatric =
Cartilage Forming Bone Tumour Differential =
Giant Cell Tumour of Bone =
Extraskeletal Myxoid Chondrosarcoma u
B Cell Non-Hodgkin Lymphoma
Round Cell Sarcoma of Soft Tissue Differential «
Juvenile Myelomonocytic Leukaemia =
Glial and Glioneuronal Tumour Differential - Paediatric »
Embryonal Tumours with Multi-Layered Rosettes - Paediatric «
Low Grade Glioma - Paediatric «
Other ———
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Cancer characteristics

Staging Hormones Metastasis
Grading
AJCC
FIGO HEE ? Site
Dukes TNM
PR
Gleason

TNM
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Cancer treatment
Chemotherapy
Immunotherapy

A
—O- Radiotherapy
NS

ﬂ\o Surgery
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Derive age from dates

g & &

Year of birth Diagnosis Sampling

13

Phenotyping

b2

Treatment

C_@

Death
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Demographics

Smoking

‘ [I Testicular cryptorchidism
. . " HRT Endometriosis

Index of multiple

Menarche /menopause
deprivation Sunbed use

Pregnancy /breastfeeding
IUD

Dialysis IVE

Hepatitis /cirrhosis

Height /weight

Alcohol

’ ‘ Ethnicity Tamoxifen
Genomics | 13




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




Participant Explorer

e Search for participants by:
* IDs
* Clinical concepts
* diagnoses
e treatments
* ontology-aware

* Personal details

* View/compare medical histories

Gencgmlicg 15
https://re-docs.genomicsengland.co.uk/pxa/ e



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

Participant Explorer

demo
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Cancer cohort parameters

100k

cancer_analysis
hes_ae, hes_op, hes_apc
cancer_staging_consolidated

Recruited cancer
Medical history
Staging/grading

Metastases
Hormone status

NHS
GMS

cancer_analysis
hes_ae, hes_op, hes_apc
av_tumour

Genomics 19
England



Cancer cohort parameters

100k

sact
rtds
av_freatment

Chemotherapy
Radiotherapy
Surgery

NHS
GMS

sact
rtds
av_treatment
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Derive age from dates

g & &

13

o @

Year of birth Diagnosis Sampling Phenotyping Treatment Death
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Keys

g participant_id

(1]

Do platekey
0Nor

- anon_tumour _id
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Data dictionary

A B C D E
1 - v v (=]
2 |av_imd participant_id Participant ID Participant Identifier (supplied by Genomics England) participantld, xs:string |
av_imd -anon_tumour_id Pseudonymised  tumour|NCRAS specific ID for the tumour (does not link to GeL tumour_id) xs:string !
ID (IMD) Pseudonymised tumour ID. This field replaces tumour_pseudo_id
3 Note: anon_tumour_id contains a different set of pseudonymised tumour ids to tumour_pseudo_id
av_imd imd Index of Multiple (Measure of deprivation at small area level derived from the IMD domain. Quintiles are weighted equally by the number of LSOAs. 1most deprived
Deprivation 22nd quintile
33rd quintile
44th quintile
Sleast deprived v I 1-
participant_id Participant ID Participant Identifier (supplied by Genomics England) xs:string q U e y p e o r
aliasflag Alias Check Flag 0,1 (Indicates that this patient record has been deduplicated with another patient and the tumour(s) moved to that other patientid) 0,1 (Indicates that th

deduplicated with anot
moved to that other pati.

meaning of codes

birthdateflag

Lists of tables and
columns

Date Of Birth Check Flag

Date Of Birth Check Flag

0123 (Set to 0 if the d.
the month and year of diag

day was not specified, 2 if 1.

but the month and day are not s,

date was less specific than any of the_

DSetto 0 ifthe date was fully specified

Amonth and year of diagnosis are known

2 year is fully known, but the manth and day are not|
specified

3date less specific

wv_patient sex

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

Person Phenotypic Sex

“TYPIC_SEX_CLASSIFICATION
"ERSON_PHENOTYPIC_SEX,

PERSON_PHENOTYPIC
PERSON_GENDER_Cr
which is the most rece

Description of the
data

1Male

2Female

9 Indeterminate (unable to be classified as either|
male or female)

Genomics
England
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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

Tables demo
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5. Programmatic cohort
building in Python and R

26



LabKey API

0>
0\

Combine queries between tables

Replicate queries between releases and
analyses

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

<

Work in a variety of programming languages
(support for Python and R) using SQL
queries

D

Work locally and on the HPC

Genomics

England
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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

* You can access the same data via the LabKey APl as you can through other means

* You will need to configure access to the LabKey APl with your username and password
* Inyour home directory
* Onthe HPC

* You do this by editing a file called .netrc

Genomlicg 28
https://re-docs.genomicsengland.co.uk/labkey api/ Enaten



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

Programming tools in the RE

o
€)studio Jupyter
o

nnnnnnn

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/

Demo notebooks
s
€)studio Jupyter

e’

/gel data resources/example scripts/
workshop scripts/cancer cohorts 2026
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Programming demo
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@& AmazonWorkspaces View Settings Connections Support
@ @

Activities ) Firefox

@ ht localhost

:, Jupyter cancer_cohort_building_training Last Checkpoint: 7 days ago

File Edit View Run Kernel Settings Help

B + XD [ » m C » Code

Cancer cohort building in Python

B30N0A000003008 =

| !; |

any code from this notebook for your own scripts/notebooks.

Contents:

Import Python modules you need
Helper function to access the LabKey API with Python

8 9806

Cancer recruited disease
= Recruited disease
= Confirming the diagnosis
Cancer characteristics
= Staging
= Metastases
Cancer treatment
= Chemotherapy and immunotherapy
= Radiotherapy
= Surgery
Demographics
= Deprivation and ethnicity
= Risk factors
Age
Survival analysis
Filepaths

Import Python modules you need

®
s
=|
»
=]
-
-
-
=
-
=
-
=
-
-
-
-

JupyterLab []

B % % @2 @ ¢ = H & ®ma & Q 8 Wed8Apr13:17

Amazon WorkSpaces

Apr8 13:17
B < BLifel f:] Life! kx Lifet @Astarr @avt Bean > + Vv
< C Q@ oud-os gel.ac/3 ) ning ke

< & cohort building in | REERCECEETLRES

Trusted R
o Add cost limit Time left: 01Th 16m 17s ¢ U

# Python 3 (ipykernel) O)

Monitor Usage

3 Rstudio Session Status: Running

This notebook will walk you through building cancer cohorts using the LabKey API in Python. You are welcome to copy/paste

D Started nstance c¢5.xlargeExecution
& 69b2a564de817 03/12/2026 4 CPUs / platforn
422fd3d6394 11:37:08 8GiB  gws

PEEELIEE 35 1: 4.5.2
stopped

04/07/2026

13:44:49

Emily_test
Cost: $2.9905
Last time saved

04/08/2026
13:02:19

Jverall auration
10h 18m 11s

Input Data Add data

B3 Linked folders






Genomic files available

Q

Germline

Platekey
BAM
gVCF

SV VCF

Tumour

Platekey
BAM
gVCF

SV VCF

Genomics
England
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Genomes location

/genomes folder

}

by_date

}

eg 2024_11_20

!

run nhame

|

platekey

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

g

gVCF

BAM or CRAM

repeats

structural variant

N—

Genomics
England

35


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

Participant Platekey

ID

Filepath

Filename

File sub-
type

12345678 LP12345- /genomes/by date/2025-04-08/ LP12345- Genomic
DNA A0l 000111222333/LP12345-DNA_AQ1/ DNA A@l.vcf.gz VCF
Variations/LP12345-DNA A@l.vcf.gz
12345678 LP12345- /genomes/by date/2025-04-08/ LP12345- CRAM
DNA A0l ©000111222333/LP12345-DNA_A01/ DNA_A@1.cram
Assembly/LP12345-DNA_A@1l.cram
12345678 LP12345- /genomes/by date/2025-04-08/ LP12345- Structural
DNA A0l 000111222333/LP12345-DNA_AQ1/ DNA A@1.SV.vcf. VCF

Variations/LP12345-
DNA A@1.SV.vcf.gz

g2

Genomics
England
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Filepaths demo
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o (_GRCh38 (NSv4) ) 5 ot
1 ot
1
4
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L
Do o
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— Lobular S —

(_GRCh38 (Dragen 3.2.22) )
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211000267 100kGP ) Cancer Breast, Ductal Female White: British Deceased
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i s AT\ ¢
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Female Asian British: = 100k,
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Breast,

211000464 100kGP Cancer
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('GRCh38 (Dragen 3.2.22) )
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/. Using your cohort
with aggregate VCFs




Aggregate VCFs =

Combined
gVCFS | Functional

annotation
files

Genotype
files —
platekeys

Genomics 40
https://re-docs.genomicsengland.co.uk/aggv3/ https://re-docs.genomicsengland.co.uk/aggv2/ https://re-docs.genomicsengland.co.uk/somAgg/ Fnend



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/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/

N~

Aggregate VCFs =

100kGP release 1 Current release: 19
>
AggV2 release 10 somAgg release 12 AggV3, release 19/5
>
NHS GMS release 1 Current release: 5
Genomics a1

England
https://re-docs.genomicsengland.co.uk/aggv3/ https://re-docs.genomicsengland.co.uk/aggv2/ https://re-docs.genomicsengland.co.uk/somAgg/ roen



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/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/

Aggregate VCFs

Using bedtools to identify relevant chunks of the
aggregate files

> Codebooks

Using bcftools to extract data from the aggregate
VCFs

https://re-docs.genomicsengland.co.uk/aggv2_code_book/ https://re-docs.genomicsengland.co.uk/somAgg_code_book/ https://re- Genomics -
docs.genomicsengland.co.uk/aggv3_code_book/ England



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/
https://re-docs.genomicsengland.co.uk/aggv3_code_book/
https://re-docs.genomicsengland.co.uk/aggv3_code_book/
https://re-docs.genomicsengland.co.uk/aggv3_code_book/

Aggregate demo
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3
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2 3 I+ 2 2 R 3 Q0
() about:s Life Life D Life Life Lif x @ se >
0 localhost 2 necer_ orts_202¢ ( C © ‘ o gel.ac/app/inter a-analvsi nina/ide =
g : Jupyter cancer_cohort_building_training Last Checkpoint: 7 days ago M File Edit Code View Plots Session Build Debug Profile Tools Help i

i i i i © - Cr g~ o to file/Function ~ Addins ~ R ion data ~
5 File Edit View Run Kernel Settings Help Trusted s » session_data
(@) = . = = —
u B + X @ [:] > EC » Code % JupyterLab 0 & Python 3 (ipykernel) O @ cancer_cohorts.Rmd r_100k_paths.csv @ rare_disease_cohorts.Rmd e Environr
oo / Q| i Preview ~ #Run - - - .
Q 561 pp162723306570 LP5000453-DNA_F01 /genomes/by_date/2021-09-23/BE00043923/LP50004... 2087 e Outline R + Globall
E 562 pp146290195680 LP5100281-DNA_F01 /genomes/by_date/2022-12-01/BE00102497/LP51002... 2089 df [1,037 x 4] Data
—a‘ 563 pp109435850368 LP5000773-DNA_G02 /genomes/by_date/2022-06-21/BE00084758/LP50007... 2090 * participant_id , av.. 1164 ot
= < bc.. 49 obs.
n 564 pp154791227370 LP5000235-DNA_H01 /genomes/by_date/2021-06-08/BE00029410/LP50002... 2091
8 217000061 ca.. 2892 ot

565 pp191283296836 LP5100444-DNA_DO1 /genomes/by_date/2023-04-12/BE00117387/LP51004... 2095 217000121 ca.. 3045 ot

566 rows x 4 columns a7 E: Egi Z:
217000002

We can write these to a file to use for further analysi e T O:

ysis. 217000309 ot e

path_query.to csv('python 100k paths.csv', index=False) 220000067 oo
gms_path_query.to csv('python gms paths.csv', index=False) 220000053
217000189

217000090

& YBE

¥
§

Working with aggregate VCFs

.Rhisto
We can query the aggregate VCFs with our cohorts. Let's start by creating a list of platekeys to use for our querie. % cancer,

For NHS GMS, there is no realignment. E cancer.
platekeys = ','.join(path_queryl'germline sample platekey']) cancer.
platekeys g R T ) S ’ filesyst
: : 7 == mounks
r_100k_

rare_di

'LP3000586-DNA_GO2,LP3000794-DNA_A01,LP3000314-DNA_A12,LP3000314-DNA BO2,LP3000314-DNA_EO8,LP3000314-DNA
'E09,LP30600386-DNA_A06, LP3000432-DNA_BO3 ,LP3000386-DNA_AGS ,LP3000586-DNA_HO7,LP3000398-DNA_C07,LP300039
8-DNA_GO1,LP3000431-DNA B11,LP3000432-DNA_FO5,LP3800432-DNA_FO7,LP3000432-DNA_EG7,LP3000432-DNA _ES,LP30
00620-DNA_GO1,LP3600432-DNA_E09, LP3000432-DNA_GO1,LP3000398-DNA_GO6,LP3000398-DNA H12,LP3000410-DNA_FO
6,LP3000410-DNA_AB2,LP3000432-DNA_E10,LP3000432-DNA_EO1,LP3000432-DNA_E02,LP3000431-DNA_D10,LP3000444-DN
A_A01,LP3000680-DNA_GO2,LP3000398-DNA_GO3,LP3001368-DNA_C5,LP3000432-DNA_GO4,LP3001121-DNA_BOS,LP300039
8-DNA_C09,LP3001585-DNA_C4,LP3000398-DNA_CO4,LP3000408-DNA_G10,LP3000537-DNA_BO1,LP3000408-DNA G11,LP30
01368-DNA_A08,LP3000617-DNA_DO8, LP3000468-DNA_GO2,LP3000497-DNA_GO4,LP3600410-DNA_G12,LP3000427-DNA_F1
0,LP3000620-DNA_BB9,LP3000620-DNA_DO6, LP3000956-DNA_AO1,LP3000616-DNA_HO1,LP3006410-DNA_F10,LP3600698-DN
A_FO1,LP3001368-DNA_BOS,LP3000497-DNA_E10,LP3600627-DNA D11,LP3000627-DNA DOS,LP3000497-DNA _E69,LP300065
7-DNA_E62,LP3000620-DNA_C4,LP3000617-DNA_C12,LP3800627-DNA D06, LP3000394-DNA_A®1,LP3000657-DNA_EO1,LP30
00627-DNA_E4,LP3000627-DNA_F09,LP3600620-DNA_F11,LP3000411-DNA_FO1,LP3000617-DNA_E@1,LP3000604-DNA_BO : : ,

1,LP3000620-DNA D10, LP3000425-DNA AG1,LP3000617-DNA_E12,LP3000620-DNA_DO9,LP3000667-DNA_AB2,LP3000425-DN i nurite these tn3.fle. fa.use for. Suctheranslusis. YR
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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/serviet/desk
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Training sessions

3 Tuesday every month

Introduction to the RE

21/4 19/5 16/6

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

T

Materials from

past training
all online
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Training sessions

12/5 Building rare disease cohorts

9/6 Finding participants by genotype

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

T

Materials from

past training
all online
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