B Cell Regeneration

B Cell Regeneration
from Somatic Stem cells

Pancreatic Stem/Progenitor Cells

Mesenchymal Stem/Progenitor Cells
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B Cell Regeneration
from Pancreatic Stem/Progenitor Cells

« Isolation and culture of pancreatic stem/progenitor
cells.

* Induction of pancreatic stem/progenitor cells into
insulin-producing cells

B Cell Regeneration
from Pancreatic Stem/Progenitor Cells

« Isolation and culture of pancreatic stem/progenitor
cells.

» Induction of pancreatic stem/progenitor cells into
insulin-producing cells
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Ultrasound-Targeted Microbubble Destruction Project

® @
- - ®
Exendin-4 (Exenatide / BYETTA®)
GLP-1 analog
Purified from Gila monster
Insulin production
Insulin synthesis
Islet duplication
Islet regeneration
Prevention of islet apoptosis
Half-life of exendin-4 is longer than that of GLP-1
1 5 10 15 20 26 30 35 40
Sl e H-8-0-G-T-F-T-8-D-Y-8-K-¥-L-D-5-R-H-A-G-D-F-Y¥-0-W-L-M-N-T
GLP-1(7-37)++H-A-E-G-T-F-T-S-D-¥-S-8-¥-L~E-G-0- A-A-K-E-F- I- A-¥-L-¥-K-G-R-G
GLP-1(7-36 )»+H-A-E-G-T-F-T-3-0-Y-8-8-Y-L-E-G-0-A-A-K-E-F- I-A-W-L-Y~k-G-R- NK2
EXENDIN-4-+-H-G-E~G-T-F~T-8-0-L-5-K-0-M-E-E-E-A-Y-R-L-F~ I-E-#-L-K-N-G-G-P-S- S~ G- A-P-P-P-S-NH2
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Treatment of Patients with Type 1 Diabetes
after Islet Transplantation

Insulin requirements

Insulin Insulin dose Minimum insulin
pretransplant pre-exenatide dose on exenatide
Insulin dose (units/day) 42+3 185" 11+5%

? P<0.01 pretransplant vs. pre-exenatide.
" P<0.01 on exenatide vs. pre-exenatide.

Ghofaili KA et al. Transplantation. 2007

Strategy of Islet Transplant at Baylor

(Aiming Patients’ Satisfaction)

Mental Care, QOL /ﬁ\-\
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Future Direction

Diabetes Treatment
¥ Diabetes Reagent

(GLP-1 analog etc)
Immunologic Tolerance

Islet / Beta cell ~

. t———e . e
Transplantation regeneration  Regenerative

vt
Allo ~Marginal - Living~  Bio-Artificial i

Type 1 —_ Type 2

Diabetes Care that Patients Really Want

Conclusions

| proposed to establish the best clinical islet
transplantation program for patients’ satisfaction.

Aggressive collaborations make this real
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M-Kyoto Solution
ET-Kyoto Solution with Ulinastatin

ET-Kyoto Solution

Initially developed at Kyoto University for the storage
of lung transplant

Extracellular composition (high Na+, low K+)

Contains trehalose

Can be stored at room temperature for a long period

Ulinastatin: Miraclid®

Trypsin inhibitor
Anti-inflammatory effect
Clinically used for the treatment of pancreatitis

: KymL'ldmhyﬂnqmlle t Unit,

Islet yield (Pig):

Standard vs Kyoto Islet Isolation Method

(IElg) Pre purification Post purification
P<0.001
12000 T L0001 12000 T -
P<0.01
10000 T T 10000 1

8000 "
6000

4000 "

2000 T

1 |
Uw/  M-Kyoto/ l'l g > UW/ M-Kyoto/ M-Kyoto/
i

PFC PFC PFC PFC PFC
__,_l = M-Kyoto/
i Ficoll Ficoll lodixanes

-i:! (Matsumotos Okitsu T, et al, TransplantZDOB)
)

__ Kyom University }pr tal Traseplant Uni
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Transplantation Rate

University of Minnesota
29/114 (25%)

Transplantation 2004 Matsumoto | et al

University of Miami
48/113 (43%)

Am J Transplant 2005 Ichii H et al

Kyoto Islet Isolation Method (NHBDs)
20/25 (80 %) ‘

Kyoto University
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DBLE K F—=HE RSB
LR .»J;

HEE |
5840 IE/kg, (i),

Immunosuppressive Protocol

01234
e

Basiliximab 4 . 7'\

tacrolimus _trough level 4-6 ng/mli | trough level 3-5

trough level trough level trough level
Silorimus 12-15 ng/ml | 7-10' ng/ml_ | 3-5 ng/ml

mycophenolate 500mg/day | 1000mg/day
mofetil !
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