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This presentation and/or comments will provide a balanced, non-promotional, and evidence-based approach to all diagnostic,
therapeutic and/or research related content.
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Cultural Linguistic Competency (CLC) & Implicit Bias (1B)

STATE LAW:

The California legislature has passed Assembly Bill (AB) 1195, which states that as of July 1, 2006, all Category 1 CME activities that relate to patient care must
include a cultural diversity/linguistics component. It has also passed AB 241, which states that as of January 1, 2022, all continuing education courses for a
physician and surgeon must contain curriculum that includes specified instruction in the understanding of implicit bias in medical treatment.

The cultural and linguistic competency (CLC) and implicit bias (IB) definitions reiterate how patients’ diverse backgrounds may impact their access to care.

EXEMPTION:

Business and Professions Code 2190.1 exempts activities which are dedicated solely to research or other issues that do not contain a direct patient care
component.

This presentation is dedicated solely to research or other issues that do not contain a direct patient care component.

CITY OF HOPE


https://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=200520060AB1195
https://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=201920200AB241

Approaches for Extrahepatic Site for Cell Transplant
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1. Intraportal vs. extrahepatic sites — Graft density as a critical difference
2. Approaches for extrahepatic site transplant — Enhanced revascularization and oxygen support

3. Scientific gaps for successful extrahepatic site strategy — Unknown hypoxia resistance of islets
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Clinical need for extrahepatic sites for islet grafts

« Searching for minimally invasive procedures

(vs. intraportal injection)
« Avoiding suboptimal environment of the liver

(Direct exposure to blood: Instant Blood Mediated Inflammatory Reaction)
» Seeking post-transplant retrievability

(Especially for stem cell-derived beta cells)
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Clinical Trials for extrahepatic islet transplantations

SubQ
Device-Less Technique in Islet Transplantation
Intramuscular NCT05073302

Pancreatic Islets and Parathyroid Gland Co- 2021~
transplantation for Treatment of Type 1 University of Alberta
Diabetes (PARADIGM)
NCT03977662
2019- Omentum
University of California, San Francisco Allogeneic Islet Cells Transplanted Onto the

Omentum

NCT02213003

2014-

University of Miami
However, in reality, we still transplant the islets into the liver.
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Why are extrahepatic sites challenging for islets?

Liver site Extrahepatic sites




Hypoxia In extrahepatic sites?

Subcutaneous sites

Hypoxia
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Are extrahepatic sites more hypoxic than the liver?

Liver site Extrahepatic sites

VS RS

40 — 50 mmHg 35 — 50 mmHg
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High density graft induces the hypoxia within the graft

Liver site Extrahepatic sites

VS.

)

Single islet

High densityrgraft Huge hyxia
WITHIN A GRAFT
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Short summary (1)

High graft density is an inherent bottleneck in extrahepatic site islet

transplantations.
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Enhanced revascularization and Oxygen support for islet grafts

Enhanced revascularization Oxygen support

Pre-vascularization (of the graft bed)
e Chemical O, generation
Post-transplant vascularization _ _
« Electrical O, generation
* Proangiogenic factors « Photosynthesis-based O, generation
» Endothelial cell co-transplantations . Oxygen carriers

« Systemic oxygenation via inhalation

Potential questions:
v" Which is better?
v Should we do both?
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Can enhanced revascularization counteract the graft hypoxia?

Numerous papers have demonstrated that enhanced revascularization

(and “pre”vascularization) strategies improve islet engraftment.

ARTICLES

A prevascularized subcutaneous device-less site
for islet and cellular transplantation

Andrew R Pepper!, Boris Gala-Lopez', Rena Pawlick', Shaheed Merani’, Tatsuya Kin' & A M James Shapiro'-?
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Islet graft revascularization takes several weeks

O, requirement for
graft survival

o) O, supply in the early post-

=S transplant phase relies on the
diffusion
0 2 4
Week(s) post-transplant
/ M
Hyperoxia

’ ‘ I Appropriate
survival range

thpoxic core damage Irreversible damage
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Enhanced revascularization reduces the duration of hypoxia

O, requirement for
graft survival

<: Enhanced

O VB VascUlaTTE revascularization

4
Week(s) post-transplant

Hyperoxia

L5
e ©

I Appropriate
survival range

poXic colretdamage Irreversible damage
n

H
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Can’t islets survive in hypoxia until they are vascularized?
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Hypoxia-induced graft death occurs before revascularization can take effect

o YT e _ . —
AT At 10 min after seeding Bright field

160 mmHg — —
24h
~7 mm
E:> Live

Dead

Live Dead

pO, measurement (2D camera)
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Short summary (2)

Oxygen support is required for the islet graft in the early post-
transplantation phase, even with enhanced revascularization.

Approaches for Extrahepatic Site for Cell Transplant
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Now we would like to supply O, to islets.

 How much O, should we supply to islets?

 Whatisthe minimum O, level islets can tolerate?
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Our goal 1s to ensure all islets survive

Large islets

Central necrosis

Smallislets \. —
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We propose "pO2_survival" as a marker for hypoxia resistance

Live Dead

pO2_survival: pO, threshold
to induce islet cell death in
single cell level
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u pO2 survival
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Do you know the pO2_survival of adult pancreatic islet cells?

CITY OF HOPE

Live Dead

Approaches for Extrahepatic Site for Cell Transplant

pO2 survival = XX mmHg

a. 100 mmHg
b. 10 mmHg
C. 2 mmHg
d. 0.1 mmHg
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Do you know the pO2_survival of adult pancreatic islet cells?
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Live Dead
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pO2 survival = XX mmHg

a. 100 mmHg
b. 10 mmHg
C. 2 mmHg
d. 0.1 mmHg
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A novel approach to determine
critical survival pO, for islet spheroids

[ 3 r [ 3 r rm" &
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Am J Physiol Cell Physiol 326: C1262-C1271, 2024.
First published March 18, 2024; doi:10.1152/ajpcell.00024.2024
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Step 1: Inducing Hypoxic Cell Death in a Precisely Controlled 1% Hypoxia

2+well ’

1OP Publizhing Biofabrication 15 (2023) 015013 https:/(donorg/10.1084/1758-3090/acaT%a

Biofabrication

@ PAPER
Micropyramid-patterned, oxygen-permeable bottomed dish '_l_l_l_l_T_'_

RECENWED

25 June 2022 for high density culture of pancreatic islets i:l 2 |:| 4 I:I 'E I:l E 1 I:I 1 :.

Ryan J Myrick'” 7, Kuang-Ming Shang ™ (7, Jonathan F Betts', Nelson Gonzalez', Jeffrey Rawson ',

0 november 2021 Kenji Izumi', Naoya Koba', Takanori Tsuchiya', Hiroyuki Kato', Keiko Omori’, Fouad Kandeel’, P D M 5 W L‘ﬂ Uume a p-p I | E-.d | n t oa W'H |

Yoko Mullen’, Yu-Chong Tai’, Elliot Botvinick’ and Hirotake Komatsu™ &
of a & well-plate {mL)
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Step 1: Inducing Hypoxic Cell Death in a Precisely Controlled 1% Hypoxia

24-well | -

1% O, for 48h

Pre-culture (no central necrosis) Post-culture (with hypoxia-induced central necrosis)
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Step 2: Live / Dead Imaging

Raw Color Concentric Extracting
images  recognition model parameters

Fdead = 39 pm
Fsphemid = 7.3 pum
viability = 84 8 9
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Step 3: Oxygen Computational Modeling

s

T T T I 2|

Culture
medium

Islet spheroid

Oxygen-permeable,
micropyramid-bottomed,
PDMS plate
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Boundary: /Dead _

Air-medium interface Imaglng data from
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pO2_survival = 2.4 mmHg
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Why Is It important?

How can we use the pO2_survival?
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Prediction of islet viability under various O, conditions

Islet viability (%)

100
Peri-spheroidal pO, g o 75
: o L
(Variable) =
oo 2 E 50
I:> Predict viability Q-
y | =R 25
Critical survival pO, o
Fixed value (2.4 mmHg) 0

Islet diameter (um)
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Prediction of islet viability under various O, conditions

Peri-spheroidal pozg

/ Dead
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Prediction of islet viability under various O, conditions

Islet viability (%)
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Islet viability prediction in transplantation sites

~98% of islets are <300 um in diameter
[ )

Islet viability (%)
15% Human islets: n = 20 batches . 1 00
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|

0%

0 100 200 300 400 500 600
Islet diameter (um)

25

Peri-spheroidal
pO2 (mmHQ)

O
|

0

O ‘ Islet dlameter (um)

50 um
100 pm

200 pm

CITY OF HOPE Approaches for Extrahepatic Site for Cell Transplant



Graft survival rate / Organoid survival using O, simulations

Islets transplanted within a device in the subcutaneous site pO, (MmHQ)

pO2_survival = 2.4 mmHg,

Low density graft to calculate the graft survival

Estimated graft survival

100% (% to whole graft)

0%

High density graft
100K 500K
Transplanted graft mass
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Short summary (3)

Understanding pO2 survival (the O, threshold for islet death) is
useful for predicting islet graft survival under various conditions.

Approaches for Extrahepatic Site for Cell Transplant
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Overall Summary

1. High graft density in extrahepatic sites is a critical obstacle, inducing hypoxia WITHIN the graft.
2. Enhanced revascularization does not fully counteract the graft hypoxia, especially in the acute

post-transplant phase.

3. Understanding the hypoxia resistance (pO2_survival) of islet cells is crucial for predicting islet

survival and developing oxygenation strategies.
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