Implementation of The SCOBEC High

Throughput Screening Facility

Project Leader:
Staff Involved:

Chris Mattocks
BEIRWE]e

Nick Owen

Dr. Helen White
Vicky Hall
Gemma Potts
Dr. John Harvey




Background

m Response to white paper guidelines for diagnostic
testing of large genes

m Model, develop and implement future methods of
working for genetic diagnostics




Aims

m Automate where possible
= Increase TP / turnaround
m Appropriate use of skill mix

N

m Flexible system Sample> Wet > Scientific>

handling testing input

= Different methodologies
m Different diseases
= Different capacity requirements

m Secure sample handling / audit trail




HTSF Implementation

Choice of
methodology

Staffing

Laboratory Workflow
design design

Process

IT system
y ° automation

Audit trail




Choice of Methodology

m General model to compare the relative merits of different screening
strategies with respect to:

= Cost
. Throughput (samples/time) Pre-screen Modelling — explanatory notes
s Turnaround time (time/sample) Sequencing Strateqy

1. Sequencing orientations - primary screen [S]
Number of sequencing orientations used for primary screening using a
direct sequencing strategy. Since most laboratories now use

m Factors considered el i v it ot
+ Methodology P ”
= False positive rates \When bi.drectona
m Failure rates
m Size of test required (no of fragments)
= Expected pick-up rate
= Batching constraints




Assay Design

Application
Note

May 2005

BRCA1 Primer set — BC1

BRCAZ2 Primer set — BC2

Location
In basis (genomic DNA)

6001
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Workflow Design
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Workflow Design

Overall process . .
T MLPA - cap;llary electrophoresis
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Sample tracking
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Samples
® Individual tubes in 96 racks
m 2D barcode used as primary sample ID
= Tube locations verified by plate bar-code scanner
Batches
= Sample tubes placed in empty rack by robot that checks bar-codes
m Tubes replaced in correct storage location by robot
Process plates (incl. reagents)
m Plate IDs for all process plates are allocated automatically
= Sample /fragment details assigned by well
Instruments
= Sample sheets created automatically
= Sample sheets allocated in instrument by reference to plate bar-code




Process automation

__1 Tube handling Plate handling

BioMicrol al
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Process Analysis

Deck setup analysis Summary analysis
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Staffing

m Process manager
s IT Process
manager

= Robotics

Clinical
scientist

= Workflow

m Clinical Scientist
m Data checking (2° analysis)
= Reports

m MTOs (x2)
= Lab operation
= 1° analysis

Process
manager

Diagnostic lab

Clinical
scientist




Implementation

1. Draft process set up and tested to resolve any problems

= Automation
=  Audit trail

2. Final version build
m Software written from principle (without the aid of draft)

m All aspects checked against draft

3. Lab implementation
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Process

Automation

Audit trail

Draft

Final

Draft Final

Sample registration

MNA

NA

Booking in

NA

NA

Sample storage

Batch setup

NA

PCR setup

Pooling

Instrument setup

Analysis

PCR setup f ,

PCR clean-up

Sequencing reaction

Sequencing clean-up

Instrument setup

Analysis
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Maximising the impact of current investment

In automation technology




Automation: current & potential

Type of testing

Automation

Current

Potential

Mutation scanning

Limited

Genotyping (Targeted)

x

Methylation

Expression analysis (RNA)

Triplet repeats




Mutation scann

Scanning
72526
37225

Total Tests

o
2
®
E
=
=
=
=)
w

Scanning tests

DOV STROPHY ; AHD

Total tests

) Total WLU (CMGS audit) = 35.0M
By scanning

x 36% = 12.6M
‘Large’ genes Divide by:
60 mins / hr

37.5 hrs / wk = 4 WTE per lab
48 wks / yr

29 labs

Significant increase in capacity without further technology investment

Potential for
Automation




The Batching Problem

m Liquid handling carried out on 96 of 384 well plates

m Rarely enough of a single assay to fill a plate
= Variable batch sizes due to unpredictable referral rates
m For many tests a full batch is substantially <96

Standard batching Variable batching Flexible batching

o1 02 03 04 05 06 0T 08 0% 10 11 12 1 2 3 4 5 5 T 8 L || I 01 62 03 04 05 06 07 03 0% 10 11 12

03 09 10 11 12

m Standardised primer sets (annealing temp)
m Control of robotics




Standardised primer system:

Sequencing (unlabelled PCR)

Template DNA

~—

50bp buffer 50bp buffer

US1 primer US2 primer
—>

Sequencing
reaction

J

;||| o




Standardised primer system:

Fluorescently labelled PCR

US1F
US1 tag

GS1

PCR

Template DNA

Product {Eﬁ:’

Y ~—

S0bp buffer 50bp buffer

BC1-11L
BC2-10B




Automation: Control by Robot Protocol

1 programme for each plate layout
Long and cumbersome to write
Limited to standard batches only
1 test per batch

Aspirate from primer plate
Well AO1

Dispense to PCR plate
Well AO1
Well BO1

Well CO1
01 02 03 04 05 06 07 08 09 10 11 12 01 02 03 04 05 06 07 08 09 10 11 12
Well DO1

Well EO1 HERREEEEEN
Well FO1 HEEEEEEEEN
Well GO ol L]

Well HO1
Aspirate from primer plate
Well BO1
Dispense to PCR plate
Well AO2
etc...

<

Primer plate PCR plate

[~ [ [ - |~ [
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Automation: Control by Worklist

1 programme for any plate layout

Worklists generated by LIMS or simple spreadsheet
Multiple tests per batch

One off tests feasible

Requires primer sets to be standardised across tests

01 02 03 04 05 06 07 08 09 10 11 12 01 02 03 04 05 06 07 08 09 10 11 12

Repeat N times e | ] [1]2] 20| 202829 |

B

Aspirate from primer plate . .. .. c EEEEE EEEE=
HEEEEEEEN

Well @
Dispense to PCR plate

Well b

Loop

Primer plate




Conclusions

= We have implemented a HT pipeline that:
Very high TP capacity
Gives a high degree of walk away automation
Gives flexibility to handle diagnostic referral patterns

Provides a high degree of security in sample handling and
tracking

Allows detailed analysis of system errors or failures

s Key components:
m Standardised primer system (annealing temp)
m Simple generic Robot programmes
= Automated control of robotics via work-lists




Acknowledgements

DERRWE(o]

Nick Owen

Dr. Helen White
Vicky Hall
Gemma Potts
Dr. John Harvey

Sanger Institute - CSCE

Dr. Richard Wooster
Dr. Helen Davies

Salisbury
NHS Foundation Trust
HTSF Staff
Julie Silibourne

Tracey Merifield
Stacey Sandell

IT infrastructure

Richard Renshaw
Richard Gibson

SDH Laboratory Setup
Dr. Tony Herbert

Jack Stone

David Dedman

e

CSOLS — system integration

Dr. Phil Goddard
Nikki Civil

Perkin Elmer — LIMS / Robotics
Malcolm Wall

Clive Stephens

Richard Willock

Applied

Bigfystem5
Applied Biosystems — CSCE
Chris Allen

Joop Theelen
Steven Berosik

Applied Maths

BioNumerics

Applied Maths — Analysis
Bruno Pot

Paul Vauterin




