Essential requirement of NKT cells/IFNy producing
cells in early loss of islet grafts

NKTKO/STZ/
200islets

NKTKO/sTZ/
200isletsWT
LMNC

NKTKO/STZ/
200 islets/
NKT KO
LMNC

NKTKO/sTZ/
200 islets/
IFNyKO CROAT ke R
LMNC HE AF

Days after transplantation

Serum Glucose

Neutrophil influx and their IFNy production

1

Naive
Bé

Diabetic Rl .

NKT-KO/ 4 Mzl ‘w

islets Rl
&

accept

Diabetic B6/

islets PejeEy

Islet transplantation induces neutrophils without NKT cells
Neutrophil production of IFNy is NKT cell dependent
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Repeated administrations of a—GalCer down—
regulate INF—y production of NKT cells
to prevent early graft loss

a-6alCer
STZ| ¥ (100 ug/kg)
-15/-11/-7d -3d | Islet
transplant
a-GalCer
| B 01 B
-15/-11/-7d -3d | Islet
transplant

Diabetic
B6&/ 400
islets/
vehicle

Diabetic
B6/ 400
islets/ x1
a-GalCer

Diabetic
B6/ 200
islets/
vehicle

Diabetic
B6/ 200
islets/ x3
a-GalCer

600

400
200

|
0.

o e

Plasma glucose levels (mg/dl)

w 4 60

Days after transplantation

Prevention of IFNy production from Neutrophils

by repeated a—GalCer treatment

Diabetic NKTKO/
islets

Diabetic B6/
islets/x1 aGalCer

Diabetic B6/
islets/x3 aGalCer

+
-
1

&

accept

reject

accept
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Val4 NK T cell-triggered IFN-y production
by Gr-1*CD11b"* cells mediates early graft
loss of syngeneic transplanted islets

; vl T e
THE NKT cells and neutrophils collaborate ,T%‘;,‘:,m:m
JOURNA_L OF in graft rejection “ :

EXPERIMENTAL gyt
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Nature Rev Immunol 5: 830, 05

Yasunami, et al.
| JEM 202: 913, 2005

Our strategy to improve outcome of
clinical islet transplantation

is to

find drugs which have already been used in clinical practice
and have beneficial effects on prevention of early loss of
islet grafts in the liver.

One such candidate includes anti-IL-6R antibody, adenosine,
anti—proinflammatory cytokine antibodies,
activated protein C, - — - - - :

Anti-IL-6R antibody has been introduced into clinics to
treat Castlemann’s disease and will be commercially
available this year for the treatment of rheumatoid arthritis.
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To overcome obstacles facing clinical
islet transplantation

#1. Loss of transplanted islets
— novel procedures for its prevention
regeneration of transplanted islets
regeneration of islets in recipient pancreas

#2. limited source of donors
- xenogeneic (porcine) islets
ES cells
iPS cells

Stage 4 I&EFEEMESHIRRDBIE

Morphology IPGTT 84 d post implant

aon ) Festng @ 30 min.glicose W 60 min. glcose
6001
400+

| 1|
a5 |
zuo“ I |I{ i‘ i
0.‘__:1 I ! 1 1
n=4] 11 [ 12 39 | 4

Contol  Adult Blets hES calldered parcreatic

Hum an insulin in serum (oM

|

] ‘

36 42‘ 44
endoderm

Retrieved grafts 78d post implant Gl Seascanalae na

from epididymal fat pads of recipient
SCID mice Nature Bio Tech on line pub, 2008
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Insulin—producing cells derived from
human ES and iPS cells as donors
for the treatment of IDDM

#1. tumor formation after purification of
pancreatic endoderm? Safety?

#2. control of allo- and auto—immune rejection?

Historical background of

islet transplantation

1967 Isletisolation from rat pancreas
(Lacy and Kostianovski.  Diabetes)

1973 Experimental islet transplantation
(Kemp, Scharp, Lacy, Ballinger. Nature)
1982 Islet isolation in large animals —
(P Lacy, E Lacy, Finke, Yasunami. Diabetes)
1986 Massisolation of human islets
(Ricordi, Scharp, Lacy. Diabetes)
199 0 First case of clinical islet transplantation
(Scharp, Ricordi, Lacy et al. Diabetes)
1991 Foundation of International pancreas &
Islet Transplant Association (IPITA) —
2000 Successful islet transplantation
(Shapiro, et al. NEJM )
2004 First case of islet transplantation
in Kyoto Univ

2006 Islet transplantation in Fukuoka Univ

- Za

2 ; =
AL

2007 Suspended due to Liberase problem
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Koike N, Nature, 2004
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