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Industry’s need of novel analytical assays catAPULT

Cell and Gene Therapy

Background

Address an unmet need of measuring critical quality attributes for cell therapy products using fast and
reliable solutions suitable for in-process control during manufacturing.

Current challenges in LV-based cell therapy manufacturing:
« High Cost of Goods, e.g. viral vector for gene delivery

 Integration of lentivirus and retrovirus in host cells

« Ensure safety for patients

« Sample heterogeneity may affect consistency of products




A growing need for advanced analytical characterisation of

cell therapy products
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Ex vivo cell therapies are complex processes Sources of variability
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Donor material
Lot variations
Process robustness
Manual operations
Source of reagents

Lack of controls and
reference materials

Operational variability




Can current analytical tools measure cell-to-cell variability? catTAPULT
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population average

l Advantages of single cell analysis

VCN estimation « Advanced analytical characterisation
on cell population of CQAs
| T « Improved safety profile (e.g.
o 1 2 3 4 5 proportion of clones with high copy
viral genomes per cell number)

« In-depth analytical comparability
during process development

VCN estimation

on single cells « Advanced control over process

consistency

viral genomes per cell

*VCN = vector copy number




A Vector Copy Number assay at single cell level
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Single cell gDNA

isolation extraction pre-amplification

Targets
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Single cell isolation in
closed automated system

Quality control of cells
isolation and number
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Automated droplet digital
PCR analysis

Absolute quantification of
viral and human targets




Data analysis — from ddPCR to vector copies catAPULT
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Six unique combinations of target genes N
one single cell o

I
S/ TV NN

Human ScVCN1 scVCN2 scVCN3 scVCNg scVCN5 scVCN6
Vector Gene 3 B Reference Gene 2

Multiplex ddPCR analysis

N Human

Vector Gene 1 Reference Gene 1

Vector Gene 2 >

Probability model to compute
maximum likelihood

Vector gene copies
scVCN = 2 X g P

hRef Gene copies

Integer vector copy in the single cell




The back end of the data analysis framework catTAPULT
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1. Analyse raw data 2. Quality controls 3. Statistical analysis
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“VCN = vector copy number




The scVCN assay predicts different distribution ranges

caTAPULT

Cell and Gene Therapy

Low bulk VCN High bulk VCN Correlation with bulk population

Mean single cell VCN
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Mean of scVCN predictions= 1.36
Bulk gDNA VCN/cell= 1.46 + 0.32

*VCN = vector copy number

Vector copies

Mean single cell VCN
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analysis lower than 20%




An in-depth analytical characterisation of gene-modified

cell therapy products
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Vector Copies Distribution Reproducibility across sampling [ Label-free Transduction Efficiency
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N= 161 single cells

Mean of scVCN predictions= 1.93
Bulk gDNA VCN/cell=2.31 + 0.24

“VCN = vector copy number
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Population size can be scaled out by
increasing the number of
microfluidic chips.

Single cell distribution is consistent
across two microfluidic chips.

I Non-transduced
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PCR-based
Imaging
Flow cytometry
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Rapid analysis of % transduced
cells using a digital PCR-based
approach at a single cell level.




Take home message catTAPULT
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One assay for two critical quality attributes (VCN and transduction efficiency).

Information on heterogeneity of sample/process.

Possibility to scale out to increase analysis throughput.

Useful as process diagnostic tool to monitor process consistency and inform on cost of goods.

Advanced tool to monitor safety of the product (e.g. % of clones with >5 vector integrations, as per FDA
recommendation).

Flexible and customizable to analyse any transgene in any cell type.
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12th Floor Tower Wing
Guy’s Hospital

Great Maze Pond
London SE1 gRT

info@ct.catapult.org.uk
Cell and Gene Therapy Catapult is committed to ensuring high standards of research integrity and ct.catapult.org.uk

research best practice in the activities we carry out. We subscribe to the principles described in Twitter: @ CGTCatapult
the UK concordat to support research integrity.

% Innovate
Cell and Gene Therapy Catapult is a trading name of Cell Therapy Catapult Limited, registered in England and Wales under company number UK
07964711, with registered office at 12th Floor Tower Wing, Guy’s Hospital, Great Maze Pond, London, SE1 9RT. VAT number 154 4214 33.




