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Cell and Gene Therapy

Part of a world-leading network of It is our vision for the UK to be
technology and innovation centres a global leader in the

development, delivery and
Provide access to unique technical commercialisation of cell and
facilities and expertise to help adopt, gene therapies.

develop and exploit innovations

Where businesses can start,
grow and confidently develop
these transformative therapies,
delivering them to patients
rapidly and effectively.

Bridge the gap between businesses
and academic research

Established by Innovate UK as a
not-for-profit, independent centre




Summary
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the commercialisation of

innovations from research

industry and academia with unique  j, cojiaboration with academia and  operating in UK as a global centre;

technical facilities and expertise industry

working with Government, the NHS
and international regulators

/

= 1,200m? purpose built centre
= Analytical characterisation

= Process development

= Stem cell differentiation

= 10t floor collaboration laboratory

= Viral vector

N
N t
. i .

7,700m? facility designed specifically for cell and = 4,627m? facility to support national COVID-19

gene therapy manufacturing at scale vaccine manufacturing

12 segregated cleanroom modules = Fully operational by Dec 2021 to meet immediate
At the centre of the third largest CGT cluster vaccines demand

globally = To become innovation centre for CGTs & develop

Expanded QC capacity
& capability
Secure collaborative model

technology transfer innovation g

\

Cell and gene therapy specialists (>300)

Industrialisation Adoption Engagement

- Process development
- Analytical development
- Manufacturing systems
- Supply chain

- Regulatory

- Non clinical safety

- Clinical delivery: Clinical Ops and ATTC Network
- Health economics & Market Access

- Programme management

- Collaboration formation
- Intellectual property and patent

Department for

Business, Energy
& Industrial Strategy

European Union -

£ Reional 3 ~ INDUSTRIAL UK Research
uropean Regional = STRATEGY -‘ and Innovation
Development Fund !
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The Potential catAPULT
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The adoption challenge
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Increasing patient demand

2018

Mainly
clinical
trials ~200
patients
per year

2019

2 CAR-T
products
licensed,

127 clinical
trials open

~400 patients
per year

2021

Increased
patient delivery
~2,500 patients
per year

‘ 2029

2023

Routine patient
delivery ~5,000
patients per
year

Embedded
patient delivery
>10,000
patients per
year




The adoption challenge
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Planning for many different products/indications

Cell based Immune-oncology Landscape

Gene Therapy Landscape
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The adoption challenge: Scale up needed catTAPULT
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Cells taken Manufacture Supply chain Arrival at Delivery to Payment
from patient hospital patient

Huge diversity in product types

Each product / batch / treatment is “unique”.

Global, Regional and Local diversity in
regulation, experience, infrastructure, management, funding mechanisms etc



catAPULT

Cell and Gene Therapy

UK advantage in the
global ATMP
landscape




Policy driven build of favourable environment in the UK catAPULT
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Development and

manufacturing Skilled workforce

ATSTN

Advanced Therapies
Skills Training Network

10

Global

pharmaceutical
companies

90+

Therapy
developers

Industrial
cluster

Technology
& supply chain
companies

Advanced Therapies
Apprenticeship Community

ecosystem
development

Manufacturing
facilities

Supportive environment Clinical adoption

s NICE : NHS




UK strength: investment, partnerships & commercialisation  catAPULT
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Ongoing clinical trials

* - 37 with sites in Europe 10
|

209 companies

developing cell and gene
therapies in Europe

w

(@]
c?%o

Breakdown by Phase Breakdown by Tech Type

. Gene therapy ‘ Cell-based 10
Ph. | Ph. 1l Ph. Il
. ‘ ® ® celn therapy @ Tissue engineering

* 90+ ATMP developers in 2021 and rapidly
growing

* 154 ongoing clinical trials

« 30% increase in commercially sponsored trials
since 2019

*  12% representation in global ATMP clinical trials

Data from ARM 2020 Annual Report
Data from CGT Catapult 2020 clinical trials database commentary



UK ATMP Clinical Trials landscape
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Number of ongoing, initiated, completed, and closed trials
(2015-2020)

2020

2019

2018

2017

2016

2015

1|||“

o

50 100 150 200

m Ongoing Trials m *New/Initiated Trials

® Completed = Suspended/Terminated/Withdrawn

Ongoing ATMP trials in the UK by clinical Phase (2015-2020)

Phase |

Phase I/l

Phase Il

Phase I/l

Phase lll

Phase IV

N/A

0 10 20 30 40 50 60 70
Number of clinical trials

m2020 =2019 =2018 m2017 m2016 m2015

Data from CGT Catapult 2020 clinical trials database commentary



The rapidly growing UK cell and gene therapy industry catAPULT
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2012 2021
i LA
Sl 540~ 3,000+
Companies w@& P V@:@& @‘@
developing CGTs 22 90+

Investment into L= P %%%

UK companies £35m+ £2.5bn+
Manufacturing 5.900m? 31,800m?
space

g __—~ OoF

ATMP clinical trials 21 154
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12 modules, 8 collaborating companies operating cATAPUl.T

Cell and Gene Therapy

Autelus ©)Rentschler

Biopharma
Manufacturing viral vectors and cells Manufacturing ATMP products
for programmed T cell therapies for clinical trials

,TCR’

THERAPEUTICS

GMP cell processing for
clinical trials
Manufacturing neoantigen- Manufacturing T cell receptor

targeting T cell therapies therapies

QQUG"TX

V . It\:lianufalctu:cing Ir?g ff!||
%Adaptlmmune erapies for clinical tria FR L

TRANSFORMING T CELL THERAPY

\E

Manufacturing viral vectors for T cell Manufacturing viral vectors for
therapies gene therapies

European Union
UK Research

European Regional “_‘ ; and Inhouatien
Development Fund




Stevenage Advanced Therapies Campus catTAPULT
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Driven by the supportive UK Total investment into the Stevenage Advanced
y Pp _

ecosystem and developed around Cun;ru*;:trisg';fl:s?r’:;:‘ts -

#55% the Stevenage Advanced 1800
,_‘:» Theraples Campus and the CGT 1500 oot
ITTJ Catapult’s Stevenage facility.
= 1400
£1 66bn . 1200 1,094 1,130
total investment into the 000
campus since 2013 N . 626 650

£1.13bn N

. . 523

investment into CGT =13
companies = o 278
31% 200 . 5 28
= nz s = |55
campus tenants are CGT 0 -
companies (14/45) 2013 2014 2015 2016 2017 , 2018 2019 2020
8 m All companies :
|
CGT developers located at the Sl GO USE 2 CoEl oS - ggeizéaep””
CGT Catapult facility m CGTC Stevenage facility and opened

(out of 14 on campus) collaborators

Data from Stevenage Bioscience Catalyst 2020. Data includes capital, equity and grant funding

European Union
European Regional UK Research

P 9 'J and Innovation
Development Fund







Industry employment to double 2019-2024
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2024
forecast

2019

0 1000 2000 3000 4000 5000 6000 7000

M Bioprocessing® M Total

Total number of jobs: +3387 1112%

Number of

bioprocessing roles:* +2175  1126%

*Includes manufacturing, supply
chain and logistics, process
development and total quality.

2025 vision
* 4,000+ jobs
* £2bn in revenue

2035 vision
* 18,000+ jobs
* £10bn in revenue

Forecasted source of skills

Apprentice
m New graduate / postgraduate
m Skilled with industry experience

Data from CGT Catapult skills demand report 2019




Securing ATMP and vaccine manufacturing talent
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/ Advanced Therapies
Apprenticeship

Community

GFTAC sty

141 apprentices, 39
companies, 6 career
pathways

Bringing in new and diverse
talent for exciting careers in the
industry and upskilling
specialists in leadership,
regulatory and digital roles.

~

Advanced Therapy Skills Programme

Driven by industry, coordinated by CGT Catapulit

Advanced Therapies Skills and Training Network

Online Training
Platform

* >400 learning resources

* Multiple partners

» 74 companies engaged

* Technical & leadership
resources

* Virtual reality technologies

National Training Centres

* GMP and cleanroom training

» Partnerships across UK

» Manufacturing and technical
resources

* Driven by industry need for
skills

ATSTN

Advanced Therapies
Skills Training Network

Career
Converter

* Attract talent from
adjacent industries

* Identify and apply
transferrable skills

* Immersive reality technologies

Cell and Gene Skills\
clusters

Working with industry collaborators

and local areas to develop training

capability to meet the needs of the
sector and local area

3-day training with University of
Hertfordshire & industry
Collaborator Training centre

Engagement with FE curriculum
Department for

Business, Energy

& Industrial Strategy







AITC

ATTC network e oy

Northern
® @ ARianes.

» Fully developed and extremely successful
network — world first in ATMPs

» Alignment with BRCs, CRFs and ARCs
(translational and experimental medicine to

o © adoption)
A0} Midlands-Wales .
° @ = Advanced Therapy * 67 partners — true collaboration between
R TestmentCentre NHS, industry and academia.
@ « 200 — 250 people working on the programme
° , CAT{C“?GQL.!I  Collaboration with LAT (separately funded
o® : through Research England) with a
o.. LN commitment to have a London ATTC from
RS 0 S o, 2022
LX< THERAPIES

Coordinated by

catAPULT

Cell and Gene Therapy



Aims

Using exemplar products to:

ANTIIC
Advanced Therapy
Treatment Centres

» Create easily-run and ready-to-use systems and solutions that can be rolled out more widely to the NHS

* Increase institutional readiness and patient access to licensed and investigational ATMPs

» Share learning across UK hospitals to accelerate adoption of ATMPs

Build the UK
ecosystem for the
delivery of these
disruptive therapies.

Build knowledge and
shared learnings to
provide a favourable
environment for
developers.

Increase patient
access to these
potentially
life-changing
medicines.

Develop new
technologies and
approaches to make
adoption efficient,
and facilitate novel
payment practices.

Make UK attractive
to investment by
accelerating UK

adoption.

Coordinated by

catAPULT

Cell and Gene Therapy



Partners across the network today AIIC

Advanced Therapy
Treatment Centres

Industry
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Birmingham Women's University Hospitals Cambridge . o Giiire. aHa SEThomas The Leeds s
and Children’s Birmingham Blood and Transplant  University Hospitals Bristol University Hospitals The Christie Creater Glasgow N et histien e Teaching Hospitals of Leicester
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e UNIVERSITYOF
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Industry Advisory Group

@jectives \

To support and inform
the ATTC programme

Develop the growing
ATMP industry

Identify, discuss and
propose solutions for
issues affecting the
growth of the
ecosystem

@ambership \

Small biotech to multi-
national pharmaceutical
companies

Supporting industries
such as logistics
specialists and CROs

Government bodies
such as NHS England
and MHRA

Achievements

Created a safe space
for manufactures to
meet and share
experience

Involvement of NHS
and regulators to have
informal discussions
and communicate
issues

Continued growth
including new partners

NITC
Advanced Therapy
Treatment Centres

@cus

Working groups
focussing on main
challenges of ATMP
industry. Agreeing
standards for the future

~

« Sample
procurement
« Labelling

* Logistics

* GMO streamlining

 Contract
standardisation

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

Coordinated by

catAPULT

Cell and Gene Therapy



AITC

Advanced Therapy o o o
Treatment Centres |

Advanced Theraples |
NHS Readmess Toolklt

The NHS readiness toolkit provides resources for healthcare organisations
that are working towards the delivery of advanced therapies for patients.

The toolkit is intended for senior hospital management, operational
managers, clinicians, pharmacists, nurses, laboratory teams and others
involved in the delivery of advanced therapies.




Institutional readiness

NIIC
Advanced Therapy
Treatment Centres

Support for healthcare organisations that are working towards the delivery of advanced therapies

for patients.

A novel tool for
measuring
Institutional

Readiness within a
hospital

A toolkit for
Institutional
Readiness for ATMP
delivery to be shared
across the NHS

Example documents
e.g. governance
templates, job
descriptions and
SOPs

Support for
healthcare
organisations in the
adoption of ATMPs
including
connections with key
people

Coordinated by

catAPULT

Cell and Gene Therapy



Education portfolio

Training
videos

To engage
and inform

e-Learning

Modules with
eAssessment
+ certificate

Expert-led webinars

With live Q&A and recordings
made available online

NITC
Advanced Therapy
Treatment Centres

Exemplar protocols, policies &
risk assessments

For local adaptation

&5

Formal courses

At ATTC partner
universities

Resources to support
Competency assessment face-to-face training

Tools to support local training managers For local adaptation
to assess and record staff competency

Coordinated by

catAPULT

Cell and Gene Therapy



e-Learning for NHS staff

x

el H

Health Education England

Introduction to
advanced therapy
medicinal products

This session provides an overview of advanced therapy
medicinal products (ATMPs), explaining in simple terms how
these therapies are produced, defining key terminology and
using a range of illustrative examples.

In order to complete this session please work through each of
the following sections. Complete the assessment in order to
gain a certificate of achievement.

On average this session should take around 30-45 minutes to
complete. You may pause your progress within the session and
return to complete the rest of the session later.

Select the:

@ Accessibility icon to switch on the accessibility function,
select the icon again to switch it off

i= Drawer icon to access information regarding the learning
objectives for the session, references, additional resources and

v

ATMP_01_01 INTRODUCTION TO ADVANCED THERAPY MEDICINAL PRODUCTS

=
N
~

Knowledge check

T~
s
B

-

’

. L

P4

.

7

Summary and resources

ey

J

AITC

Advanced Therapy
Treatment Centres

Somatic cell therapy medidnal products

pru

Coordinated by

catAPULT
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96 Organisations
53 Industry organisations 24 NHS trusts

> 80 new jobs 13 research institutions 6 Government agencies
across the ATTCs 0
Run nearly 7 /o
>5000 people of global ATMP
. clinical trials
trained across
multiple industries 2 international companies

opened UK offices

.:é:.

NITC
Advanced Therapy
Treatment Centres

Patient
access

Ecosystem

>8M invested by
15 training 31« 82 industry

modules and increase in clinical
courses developed trials run from Strategic partner in all 10
2018-2020 AAC workstreams
28 expert led
training webinars >200 new collaborations

for ecosystem development

250 NHS staff involved in projects
Funded by Coordinated by

£ v, catTAPULT

Cell and Gene Therapy



The favourable environment in the UK catAPULT
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Development and

manufacturing Skilled workforce

ATSTN

Advanced Therapies
Skills Training Network

Research
& univers

ive
excellence

Global

pharmaceutical
companies

90+

Therapy

Advanced Therapies
l | K Apprenticeship Community

. developers
Connectivity % Industrial
d e rense
acce?gration > cluster StrengthS

Technology
& supply chain

companies

26

Manufacturing
facilities

Supportive environment Clinical adoption

s NICE : NHS
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12th Floor Tower Wing
Guy’s Hospital

Great Maze Pond
London SE1 9RT

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

and research best practice in the activities we carry out. We subscribe to the principles described Twitter: @CGTCatapult
in 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.
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