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Stem cell-derived islets for diabetes therapy
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In situ elimination of allogenic cells Activation of adaptive
immunity in the periphery
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Testing of SynNotch induced payloads

Suppression of CD8+ CAR T Cells
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Synthetic Suppressor Cells
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T cell killing of hESC-derived beta cells in vitro

MU oo HELMHOLTZ MUNICI3
Technische Universitat Minchen



Synthetic suppressor cells can protect eBCs expressing
CD19 from T cell mediated killing in vitro

Enriched Beta Cell
Cluster (eBC)

cm’H LA-A2

CAR
Killer @
Cells

MU oo HELMHOLTZ MUNICI3
Technische Universitat Minchen



Synthetic suppressor cells protect ES-derived [3-like cells
from T cell killing In vitro
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Spatial organization of T cells

CART Cells Only
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Protection of hESC-derived beta cells in vivo

Beta Cell Kidney Capsule Transplant Model
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Synthetic suppressor cells protect transplanted SC beta
cells from T cell mediated killing In vivo
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Protected transplanted SC beta cells
remain functional in vivo

Glucose challenge test
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Summary |

Suppressor
CeIIs
Allo-Transplant o'
Host Immune
Rejection

= Generation of suppressor cells capable of recognizing a specific beta cell antigen

» Targeted local immune suppression prevents CD8 CAR T cells mediated beta
cell killing in vitro and in vivo

Designer suppressor cells generate a protective barrier

for stem cell transplants
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Stem cell-derived islets for diabetes therapy
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Optimizing beta cell function
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MAFA — a critical regulator of beta cell function
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Generating MAFA overexpression cells
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MAFA overexpression increases beta cell markers

PDX1

PDX1 NKX6.1

———— 7 days Dox

> 14 days Dox
Dox: 0 days 7 days 14 days
66.5
Control
81.2
MAFAWT
—i
S L
>
\'d
Z

C-pep

MU s HELMHOLTZ MUNICI3 TUT



MAFA overexpression enhances sc-islet functionality
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MAFA enhances mitochondrial metabolic activity
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MAFA remodels SC-islet metabolic signature

Antioxidants

Glycolytic and TCA Enzymes
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MAFA sc-Beta Cell - Conclusions

» Increasing MAFA expression in sc-beta cells
Increases beta cell identity markers

» MAFA enhances sc-beta functionality

» MAFA increases sc-beta cell metabolic activity
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The dark side of MAFA: human MAFA mutant S64F

» MAFA phosphorylation regulates transcriptional
activity, DNA binding, and protein degradation

Lacovazzo, D., et al., PNAS (2018)

WT MAFA-Myc S64F MAFA-Myc
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MAFA>%4F overexpression cells
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MAFA overexpression In sc-beta cells
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MAFA>%4F transiently improves sc-beta cell function
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Summary Il

» Sc-beta cells can be used to study and optimize

human beta cell health and function
» MAFAWT improves beta cell GSIS response via
modulation of metabolism

» Sc-beta cells are valuable for studying disease
pathology

» Investigating MAFAS®4F transient increase in
functionality followed by a loss of function
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Stem cell-derived islets for diabetes therapy
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The Overarching Goal:

Accelerating evolution to design superior beta/islet cells

*,aﬁﬁil

>400 Mio years
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