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TYPE

piaseTes 8

A Autoimmune destruction
of beta cells in islets of
Langerhans

A Insulin deficiency
A Seldom overweight
A Often young
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Type 2

A Decreased beta cell
mass

A Insulin resistance
A Often overweight
A Older




Type 1 Diabetes

A 5in 1000 affected in UK

A Commonest age of onset 10-
14 years old

A Males and females equally
affected

A Symptoms urinary frequency,
th)llrstl? tiredness, v%//eigh(tq loss y

A 25% of children with
diabetes 'seriously unwell
before di agnosedo

A Reliant on insulin injections
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Advances in Therapy for Type 1 Diabetes

Fast dacting and long-acting insulin (analogues)

Insulin pumps

Islet transplantation
(directed at Impaired Awareness of Hypoglycaemia)



Scottish Islet Isolation Centre 0 Opened in 2010

Pancreas perfused Placed in chamber Islets (stained red) are
with enzymes with ball bearings released from exocrine tissue



Islets are Purified by Centrifugation

An islet prep
(~ 600,000 islets)



First Islet Transplant in Scotland in February 2011
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Summary of Islet Transplantations in UK
1 April 2008 0 31 December 2015

407

patientson waiting list N

*

Transplants

year

Scotland's transplants made up 61% of the entire UK transplants in last two years

Not enough donor organs to meet need
Data from ShareerfForbes



Challenges in Islet Transplantation

ATwo or three donors required per recipient
Available donors would meet ~1% of demand

IGraft deteriorates with time

Need for alternative sources of islets for transplantation



Alternative Sources of Islets for Transplantation

1. Pluripotent cell -derived islets. Viacyte . Clinical trials.

2. Reprogrammed (transdifferentiated) adult tissue.



Stem Cell Derived Islets are in Clinical Trials
Viacyte Ltd

Encapsulated Cells are
Implanted under the Skin

Cross Section of Encaptra® Drug Delivery System

Immune (§
Cells 3 Semi-Permeable Cell Therapeutic Qutputs:
’ Containment Barrier  Insulin, amylin, alucagon, other

Cell Therapy (e.g. PEC-01)

Perimeter

Nutritional Inputs: Seal
Glucose, O, Proteins, Others

Trial Detalls

The purpose of this trial is to test if

VGCO1E can be implanted
subjects with Type 1 Diabetes and maintained
safely for two years.

Start 0 September 2014
End d August 2017
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Direct Reprogramming from Adult Tissue



Reprogramming Exocrine Tissue Towards Islets
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Exocrine Tissue Reprogrammed Islets



Exocrine Clusters are Cryopreserved

~ 1% dithizone positive single 300,000 exocrine clusters per vial
cells (n = 95)



In Adherent Culture Human Exocrine Cells Dedifferentiate




Dedifferentiating Human Exocrine Cells Co -Express Epithelial
and Mesenchymal Markers

CK19
Vimentin
DAPI

Amylase
Vimentin
DAPI




Dedifferentiating Exocrine Cells Undergo EMT

— OO0
Epithelial markers  ~ST— Mesenchvmal markers

* E-cadherin Epithelial to N-cadherin

Mesenchymal Transition
* Claudin oome et " * Vimentin




Genetic Lineage Tracing of Amylase Positive Cells
Confirms EMT
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