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The technological response to a global pandemic g
- The Francis Crick Institute COVID19 consortium diagnostic pipeline.

INSTITUTE

Presented by Karen Ambrose
Research Data Services/Database Team Lead
The Francis Crick Institute, London, UK




THE

The Francis Crick Institute Ets

INSTITUTE

A biomedical discovery institute researching the
fundamental biology of health and disease.

Located in the heart of Kings Cross in central
London, UK.

1500 scientists and support staff working
collaboratively in science, technology, engineering
and maths (STEM) disciplines.

Europe’s largest biomedical research facility under
a single roof when opened in 2016.
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The Crick in numbers || %% o

« 1250 Scientists across >120 Research Groups T
& Science Technology Platforms

250 Operations Staff
 Over 30,000 pieces of Scientific equipment

« 12 Floors (4 below ground), 1533 Rooms -
designed to encourage collaboration

« 70+ nationalities
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» 2 active Nobel Prize winners! PEee il | — e



“Discovery without boundaries” -
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7/ Core research areas:

« Growth and development
« Health and ageing

« Human biology

« Cancer

* Immune system
 [nfectious disease

 Neuroscience

 Translate discoveries into new ways to
prevent, diagnose and treat disease
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Facilities at the Crick

Over 100 research groups investigating
Covid to cancer, influenza to the immune system.

16 Central facilities, Science Technology Platforms
(STP) support all groups, for example:

« Light & Electron Microscopy

* Protein analysis

« Advanced Sequencing

« Bioinformatics & Biostatistics
« Scientific Computing
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A little bit about me

Research Data Services/Database Team Lead at the Francis
Crick Institute.

Over 6 years of experience at the Crick.

Worked on the Human Genome Project at the
Wellcome Sanger Institute, Cambridge, UK

Advocate for equality:

Chair of PRISM, Race Equity staff network
Member of the Athena Swan Steering Committee
Lead for the Race Equality Charter Group
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Background to the Crick COVID19 0
Consortium
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e Started on 19th March 2020.

 Collaboration between University College London Hospitals, Health Services Laboratory (HSL),
the Institute of Cancer Research and the Francis Crick Institute.

A high throughput RT-PCR COVID19 diagnostics assay was set up in 2 weeks.
 Diagnostic pipeline was operational by April 2020, through on-site and virtual working.
» The Crick’s diagnostic pipeline works as an extension of the accredited laboratories at HSL.

* The aim has been to
- minimise dependencies on reagents, in short supply globally,
- to provide resilience to the pipeline and
- provide a scalable platform to screen hundreds to thousands of healthcare workers and patients per day.



Quote from Sir Paul Nurse, Director of the
Crick in light of the Coronovirus (COVID19)

response.

“Testing is an essential part of the national effort to tackle the
spread of COVID-19. We wanted to use our facilities and expertise to
help support NHS staff on the front line who are battling this virus”

“Institutes like ours are coming together with a Dunkirk spirit - small
boats that collectively can have a huge impact on the national
endeavour.”

https://www.crick.ac.uk/news/2020-04-02_francis-crick-institute-and-uclh-develop-covid-19-testing-service-for-patients-and-nhs-staff



Challenge: How to extend testing access? -
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Solution: Work with HSL
to interface with

existing systems - one testing via via HSL web |
size does NOT fit all! ServiceNow portal

\J \

Crick staff Care homes

Hospital GP Practices

: via local
st?l‘afI (\:/1a systems e.g.
t-Quest

\J

Crick
pipeline
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Crick Sample tracking pipeline (simplified!) -
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Challenge: Ensure end-to-end data integrity

Solution: All samples and plates are barcoded and tracked through the
testing pipeline with automated data handling

Crick order

receipt

Sample
Reception

RNA
Extraction

Reporting

Sample Download Scan Robots scan | Pre-run: Custom Test results

received order file. sample sample Import PCR ~ web app transferred

from barcode barcode & plate map presents to HSL via

hospital, Pre-load into Clarity = transfer to | into PCR PCR output =~ secure

booked in into Clarity = vja web 96-well software. to server.

and LIMS as app to extraction reporters

barcoded. pending confirm plate, then | Post-run: HSL pass on
. sample. receipt. PCR plate.

‘Order file’ | |




COVID-19 PCR pipeline - sample tracking &

reporting

Receive
» Orders

v

Process — add
to SFTP server

Report back to
source
Report to
« government DB
Process &
archive results

>

CRICK Sample Tracking

Process

Orders, report

issues

£

INTERNAL
CRICK Pipeline
Staff

Process — add
to SFTP server

Record Added
to Lims

Y

Status updated:
1) Pending
2) Received
3) In progress -
RNA extraction
4) In progress —
qPCR
5) Results

Raw data
output
(.eds file)

CRICK Reporting (NEW)

- Incoming

.| plate details

- Qutgoing
results

Import gPCR
Data (.eds file)

Reported
results

Ak

Referral Presentation:
1) New files for
reporting

2) Plate
genealogy

3) Failed plate
process

Upload and
process results

Dashboard:
1) Results (inc
duplicate plates,
raw data and
compiled results)
2) Second
Reporter
monitoring

THE

FRANCIS
CRICK
INSTITUTE

£

EXTERNAL -
Remote second
reporters
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In-house Technology under the hood -
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Sample reception,

management & " Cl-arlty I_lMS @I System Adn|
tracking ll  SAMPLE MANAGEMENT o _—

Page 10of 1 0001-123 x 0001-124 0001-125 0001-124
.
o PROJECT DETAILS
PROJECTS
DASHBOARD
Project Name * % | Cardio3Hb > Cardio3Hb Cardio3Hb Cardio3Hb
Account Name * Administrative L... > Administrative L... ative L at
LAB VIEW "
Contact Name Facility Admin > Facility Admin Facility Admin Facility Adm)
Priority High >  High High High
L
Opened Aug 10, 2015 s | Aug 10, 2015 Aug 10, 2015 | Aug 10, 201

PROJECTS &
SAMPLES

Project LIMS ID

ADD SAMPLES

Project Files
FCoTROLS SAMPLE DETAILS

Submitted Sample Name * 0001-123 pgir—— S ~n01-126

LIMS ID [Submitted Sample)

CONFIGURE

Date Submitted

ANA Bram

CRICK COVID-19 RNA TEAM STATUS PAGE

PCR Machine Availability

Consolidation RNA Extraction RT-qPCR Aliquoting HTS Plate Collection
Incoming samphest (this number includes Queued for extraction Reay for KT-qPCR Aliquoting Plates ready for AT-gPCR
repeans) 1. Contines

B Samples scanned i 20209013 W1

M
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In-house Technology under the hood I
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mals X 4

<« C {) @ staging-rrportal.thecrick.org/referrals,

Logout )

Validations listing Dashboard

Results Dashboard
(paired/processed referrals only)

hank 9

Q Enter plate ID or sample name

Name/Plate  Extraction Imported Validator Validated ~ Processed? ~ Summary
container  at at
C Vi SPLOO31S 13 Oct - <er_su_admin 13 0ct - YES POS (0):
1035 1142 NEG (82): AT A2 A4 25 A6

C3C4C5C6C

- - o
< C (Y @ staging-mportalthecrick.org/referrals/146/d Q% -l 450
SPLOO31S  130ct-  cer_su_admin 130ct-  VYES CFH196YZ
10:35 11:43 € Back to dashboard
Referral details
Plate #0S o
Extraction container name NEG 82
Extraction date FALINVALD '
130c- corsu_admin = T o s .
10:35
Validator
1GNORED (biank/control sample names) 2
Vatidated 3t
Well results
. I
"“::::;::' 7 13 0ct- €cr_su_admin 130ct - YES)
FUEAE M 10:35 1147
LR Genealogy data
RERREEERRERE
FiRiRERRRRER
RERRBRRERERE
RRRRBRRERENE
_:““"'”” Re-download data
L= Primary EDS file Reporter2 EDS file Reporter2 XLS file
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Current status and Future plans I
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Current status:

» 150K + sample processed to date.

50 people working on the pipeline at any one time and
300+ people involved in supporting the pipeline to date
since March 2020.

« Implemented Crick staff testing.

e <24 hour turnaround time.

Future Plans:

* Pipeline review of steps to increase capacity.

15



Additional information

 From the Crick website: https://www.crick.ac.uk/research/covid-19/covid19-consortium

- Consortium background information.

- Crick answering key questions about the virus - scientific information page (public engagement)
- Standard operating procedures (SOP’s) for the steps in the pipeline.

* Publication:

- Scalable and Resilient SARS-CoV-2 testing in an Academic Centre
:https://www.medrxiv.org/content/10.1101/2020.04.19.20071373v3

« The Crick consortium has shared our testing protocols with,
- Cancer Research UK,

- NHS England and
- the Department for Health and Social Care

THE

FRANCIS
CRICK
INSTITUTE
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https://www.crick.ac.uk/research/covid-19/covid19-consortium
https://www.medrxiv.org/content/10.1101/2020.04.19.20071373v3
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