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Gene engineering is a requirement

Unmodified lymphocytes can’t compete with suppressive TME

(D Tumour Homing
Chemokine receptors e.g.,
CXCR1, CXCR2, CCR2, CCR4

2 Overcoming the Inmunosuppressive TME
e.g., anti-PD-L1/2, anti-TAM CARs,
TGF-B trap proteins

CART cell

T reg

Neutrophil

CD8* T cell

Chemokines

Immune checkpoint ligands
Cytokines

BIiTEs

Immune checkpoint inhibitors

@ Survival and Persistence

e.g., IL-7, IL-1.5, I.L-21, @ Bystander Recruitment
c-Jun, Akt/protein kinase B e.g., BiTEs, IL-12, IL-18, CD40L
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What does “good” transduction look like?

Considerations for cell therapy manufacture

Retroviral
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Considerations for cell therapy manufacture

 Regulatory and clinical experience
e Scalability

* Product viability & health

e Large construct size

* Acceptable safety profile

e Reasonable cost

Retroviral

 Easy concentration & storage

* High transduction efficiency
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What does “good” transduction look like?
Lab reality

\ Virus -/

Our favourite solutions = moving liquids around
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What does “good” transduction look like?
Lab reality

\ Virus -/

9 of 10 times - the R&D
manufacturing transduction setup
will inform the clinical trial
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Considerations for cell therapy manufacture

e Large construct size

* Acceptable safety profile

e Reasonable cost

 Easy concentration & storage
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What does “good” transduction look like?

Considerations for cell therapy manufacture

* High transduction efficiency



Transducing Classic Peripheral apBT cells

Optimisation is always required

e Codon sequence

e |nsert size?
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e Automated or manual?
Leukapheresate

e Cost apT cell
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Transducing innate lymphocytes is harder

Lentiviral options are few and far between

e Codon sequence

e |nsert size?
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e Automated or manual?
Leukapheresate

e Cost NK cell or yoT cell
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Transducing innate lymphocytes is harder

Lentiviral options are few and far between
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Requirement for
transduction boosters L eukapheresate

and spinoculation NK cell or yoT cell
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Transducing innate lymphocytes is harder

Optimal lentiviral innate lymphocyte transductions are a
major bottleneck for allogeneic cell therapy development



Our Journey to ‘UCL Lent?’

An alternative to standard approaches

Test on Vy9Vo2 at TD Efficiency
standard MOI 15:
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No enhancers
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Our Journey to ‘UCL Lent?’

An alternative to standard approaches

Test on Vy9Vo2 at TD Efficiency Viability Transduced Product
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Our Journey to ‘UCL Lent?’

An alternative to standard approaches

Test on Vy9Vo2 at TD Efficiency Viability Transduced Product
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Enhancers decreased product viability without
significant impact on transduction efficiency
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How far could we push the system?

Titering down

Vo2

- e L eukapheresate
S voT cell

TD Marker Gene

Enhancers decreased product viability without
significant impact on transduction efficiency
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How far could we push the UCL Lenti system?
Applicable across different subsets & activation methods

Method 1
MOI 2-4 vd1

Translationally-relevant AN | B
tricistronic construct M .

No spinoculation ﬂ 30.9%
GFP y

No enhancers

Vd2 BN G $
| ,’_/\//\ 81.8%
| ,-/’“/\ 9.2% L eukapheresate
L O
A0 73.6% voT cell
Live CD3+aBTCR- PBMC 0 CFploj <
DN-gd

45.8%

Vo1

51.1%

49.4%

Vo2
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How far could we push the UCL Lenti system?

Applicable across different subsets & activation methods

MOI 2-4
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How far could we push the UCL Lenti system?
And NK cells?

Method 1
MOI 2-4

Translationally-relevant
tricistronic construct

No spinoculation

No enhancers e
/\/\ 59.9% "R
M 47.8% Leukapheresate

NK cell
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How far could we push the UCL Lenti system?
And NK cells?

Method 1 Method 2
MOI 2-4
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No spinoculation /\
N//V"\AA 41.1% ) .

No enhancers 61.9%
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UCL Lenti Manufacture

Where are we now?

Medium scale optimisations

Supe concentration & storage

Infectious unit yield optimisation: similar yield to VSVg

2.5%10°-
- 9._
- D 2.0x10
£ 1.0%x108- -
D 0o
 50%x107- = 1.5x10°-
X 4
0.0 —Q——F—75 1.0x109-———17—
Raw 1 2 3 1 2 3

TFF Condition TFF Condition
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Where are we now?

Medium scale optimisations

Supe concentration & storage

Infectious unit yield optimisation: similar yield to VSVg
- Optimised transfection
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UCL Lenti Manufacture

Where are we now?

Medium scale optimisations

Supe concentration & storage

Infectious unit yield optimisation: similar yield to VSVg
- Optimised transfection

9_
8 2.9x10 - Optimised collection media
1.5%x10°- A o . .
_ 9._ - Optimised concentration protocol
= 8 2 2.0x10
— 1.0%10°+ -
= 5 0x107 - 2 15x109- What next? |
' ¢ V. Transfer to suspension system
00- @ + 1 - 10x1091——— - Bioreactors
Raw 1 2 3 1 2 3 - Harvest and concentration

optimisation
TFF Condition TFF Condition - Producer & packaging cell lines
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Summary

We think we have our solution

 Regulatory and clinical experience
e Scalabllity

* Product viability & health

e Large construct size

* Acceptable safety profile

e Reasonable cost

 Easy concentration & storage

* High transduction efficiency
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Thank you!

Always happy to chat: m.barisa@ucl.ac.uk

ucLB UCLHw
I——

WA

Callum Alba
Nattress Southern

GREAT ORMOND STREET
INSTITUTE OF CHILD HEALTH

Rumeysa Angeliki

Andrea Tessa
Vassalou Tuna Deveci Kanouta Farkas de Mooij
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