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EXAMPLE 1: GROWING BLOOD STEM
CELLS AS THERAPIES FOR LEUKEMIA



WHY IS IT SO DIFFICULT TO GROW BLOOD STEM CELLS?
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AN AUTOMATED “FED-BATCH” BIOREACTOR TO REDUCE
FEEDBACK SIGNALS
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MOVING FROM EMPIRICAL TO MECHANISTIC MODELING IN CELL
THERAPY PROCESS DEVELOPMENT
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Directive signals for HSC-e
fate decisions
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AN HSC-CENTRIC CELL-CELL COMMUNICATION NETWORK
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Next generation “personalized”
bioreactors
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EXAMPLE 2: GENERATING IMMUNOTHERAPIES
FROM PLURIPOTENT STEM CELLS



Stem cell derived manufacturing of immunotherapies: Towards a

universal, homogenous and scalable off-the-shelf product
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Notch Platform Technology- Tuning Signaling

Context for a Range of Targeted Therapeutics
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ETN Allows for Engineered Modulation of Notch

Signalling to Control Cell Fate
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How to quantitatively modulate Notch & TCR signaling to match in vivo thympopoiesis?
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Computational systems modelling for the

predictive design of PSC derived T-cell therapies

How do we quantitatively How do culture parameters How do culture-generated T-cell
control biochemical pathways modulate cell T-cell populations interact with human
driving T-cell fate? differentiation and kinetics (patho)-physiology?
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Notch and TCR signaling models used for in silico

bead design & optimization

Notch signaling diagram Dynamic simulations DLL4 x VCAM surface response
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Cell kinetic PK/PD modelling used to understand

cellular properties underlying clinical response

Kinetic model of T-cell maturation and tumor
interactions quantifies cellular determinants of clinical
activity & variability

Problem: Clinical CAR-T pharmacokinetic and
exposure-response relationships are highly

variable
Tisagenlecleucel
infusion
A — CR/CRI (N=42)
100,000 - =t U

10,000 -

B
Tscm

4
10 T T 10 ° . . self-renewal

+50%
108 L\
10 2
107 L

1,000 -

100 -

Tisagenlecleucel transgene levels,
copies/ug DNA by gPCR

LLOQ % ? baseline
50 copies/pg g 2 10
Z 10° 2
10 4 T . . T . . : r T - ‘ ) [$) o
-25 0 25 50 75 100 125 150 175 200 225 250 275 300 sl
Time since infusion (days) l
.. . . 2 ‘ ‘ -50%
Clinical Pharmacology of Tisagenlecleucel in v 0 200 200 LA, - o~ 0
B-cell Acute Lymphoblastic Leukemia time (day) time (day)

Model fit to Phase1B BCMA-CART data [BB2121: Raje N et al (2019) NEJM].

Mueller KT et al (2018) Clin Cancer Res Simulations show effect of varying Tscm self-renewal on PK/PD at 500M cell dose.

i Notch "’

tee THERAPEUTICS



Barriers:

APPLY ENGINEERING + Multscale system
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