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President, Chief Intelligence and Liaison Officer, Universal Cells,
Inc. AN ASTELLAS COMPANY
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Preparation of Clinical Islet Xenotransplantation

Chung-Gyu Park

Professor of Department of Microbiology and Immunology,
Director of Xenotransplantation Research Center,
Seoul National University College of Medicine, Seoul, Korea

It has been known that about 2 million people worldwide who are suffering from type 1
diabetes die from complications of hypoglycemia. The pancreas and islet transplantation have
been proven to be one of the most effective therapies in restoring protection from severe hypo-
glycemia. However, only 0.1% of patients with T1D could be benefited by this therapy due to
the shortage of organ donor. Porcine islets would be the most promising alternative source.

Current studies on porcine islet xenotransplantation have been focused on improving islet
function and increasing survival in nonhuman primate study, which is the prerequisite for clin-
ical islet xenotransplantation according to the International Xenotransplantation Association
(IXA) consensus statements on conditions for undertaking clinical trials of porcine islet xeno-
transplantation. For the realization of clinical islet xenotransplantation, we have been working
on adult porcine naked islet xenotransplantation in NHP model to obtain preclinical efficacy
and safety data which could meet the requirements in IXA guidelines. We reported significant
long-term control of diabetes in 5 streptozotocin (STZ)-induced diabetic monkeys transplanted
with adult porcine islets using anti-CD154 monoclonal antibody-based immunosuppression
(Am J Transplant. 2015 Nov;15(11):2837-50). In one monkey the graft survived over 960 days
(Xenotransplantation. 2016 Jul;23(4):300-9).

Based on the anti-CD154 monoclonal antibody-based immunosuppressive regimen, we
have developed clinically translatable immunosuppressive regimen by replacing anti-CD154
with JAK3 inhibitor (Tofacitinib). In rodent model, JAK3 inhibitor did not only suppress Th1
and Th17 whereas sparing Treg generation but also protected the islets from hypoxic damage
both in vitro and in vivo. Single treatment of JAK3 inhibitor achieved long term control of

diabetes in diabetic mice transplanted with porcine islets. In NHP experiments, the combina-

18



tion of abatacept, belimumab and JAK3 inhibitor showed comparable effect and safety shown in

anti-CD154 based regimen. The clinical protocol has been developed based on these preclinical

results. It would be A Single Center, Open, Investigator-Initiated Trial to Evaluate the Safety

and Efficacy of Xenotransplantation of naked Islet in Patients with Diabetes Mellitus. Currently,

the protocol is under pre-IND process with the Korean Ministry of Food and Drug Safety.

1983-1987
1987-1989
1989-1993
1998-2000

1998-2004

2004-2009

2009-present

2013-present

Medical Doctor, Seoul National University College of Medicine

M.S. in Microbiology, Seoul National University

Ph.D. in Microbiology, Seoul National University

PostDoc, University of Chicago

Assistant Professor of Department of Microbiology and Immunology, Seoul Na-
tional University College of Medicine

Associate Professor of Department of Microbiology and Immunology, Seoul Na-
tional University College of Medicine

Professor of Department of Microbiology and Immunology, Seoul National Uni-
versity College of Medicine

Director of Xenotransplantation Research Center, Seoul National University Col-

lege of Medicine
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WEUEN, =R YLD 7T 7 M id OIDP (AN THRAMEEN G A 4 U S o
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ol EBICTzAZ T ry MEZEDE RTIGIT 3~ 27 v 7 7 —UIZ81F 5 SHP
SlDOU UBEEFE L TCWAZ EBHLNER ST, qPCRICEBWTIIRIEEY A N7
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N-glycolylneuraminic acid (NeuGe) |[FHFLIHDREAI R T AMD 1 S TH D HFLIHIC
BOWTIESFEHLTWDHR, & =V F U X CMAH BEE DO RIBIZ XL D ZORBLNIE
HALRR CITRD BT 20, fH A DK 85%I24T NeuGe HAPLAZB® 5 & SbiL
THY NeuGe ZFHEIT 57X b e b0 BFEBAE TR IER AT OIS O E
NURTE VR ST\ 5, BFEFFRa-Gal B X N NeuGe % / v 7 77 kL= 7 455
TITHEAE L TEY | FURMEEMEEOS O FEITAR STV 5 & b5 53, NeuGe %%
BLL7Z2WE M2 TR, Moo KM B R AEZ & ok 12 NeuGe 2338 Bl
LTWD EDHRENH Y NeuGe / v 7 T U ~7 % HROMINECl T > T b Bl
\Z27°7 7 b BT NeuGe HURZRIT 2B ENH D, Foxlde MFMREIZET 5
NeuGe FEBLA MR L TH Y | BIRY & OBEMEIC I T 2 TS0, NeuGe FUAREAL~ T
ARHEAL T D cmah ZZRIZOWTHIZEZ ATV D, IFEIC L - TYRCiFEIkR %
1T 72 50 51l & 5 N 50 51D HLiF 2 I THLU NeuGe HUAAN O HI7E % FCM i & ELISA i
IZTIT o7& 2 A fiTAl NeuGe IgG HiLiffliid HCC B ICE W THEIZEMETH Y |
HCC BFIZIRET D LItk 2 FELANTRIERE CTAEIC NeuGe IgG HUAMI Hiv ) Z & AR
SNz, F7- HCC B OUIBRATHAM T TREEBIZ O 7 NeuGe HUR DI B2 fgsd L1F7,
b & CMP-NeuSAc K2{b 5% (cmah) & K L TV D728, NeuGe & F8BL L 72 VA3
MR D X 5 72 BLFHARE Cid e A B 230 emah 124H 249 % %55 @ mutation |2 & Y NeuGe %
REBLLTWDATHEMEE % %, IFREARRT O cmah ZEFRICOWTHIT 2 N2 TV 5, 8
A BUE T HEEHRBIE T ZLOFIEIZ BT 2MFHTIE. o-Gal X° NeuGe HFLFEFHHHT
ST R T ZIZENTOBIEE ORI O /R 2R T 5 ETEETHD &
B2 5D,
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O1-3 A PAK2 inhibitor, PQA-18 suppresses

macrophage-mediated xenogeneic rejection

Department of Pediatric Surgery, Osaka Un1vers1ty Graduate School of Medicine, Suita, J apan
Graduate School of Biomedical and Health sciences, Hiroshima University, leoshlma Japan®
Meiji University International Institute for Bio-Resource Research, Kawasaki, Japan®

Pei-Chi Lo', Ak1ra Maeda', Ch1h1r0 Takakura', Tomohisa Yoneyama
Chiyoshi Toyama H1rosh1 Eguchi', Katsuyoshl Matsunami’, Yuko Tazuke',
Hiroomi Okuyama', Shuji Miyagawa'*

Introduction: Innate immunity plays an important role in xenograft rejection. The im-
mune cells of innate immunity, NK cells, macrophages and neutrophils have been reported to
cause to severe rejection in xenotransplantation. Therefore, the development of a new immuno-
suppressive drug to prevent the rejection caused by innate immunity would be highly desirable.
Prenylated quinolinecarboxylic acid (PQA) -18, a unique PAK-2 inhibitor, has been reported to
have an immunosuppressive function not only in vitro but also in vivo recently. Hence, we fo-
cused on the effect of PQA-18 on macrophages.

Materials and methods: Peripheral blood monocytes were cultured with 100ng/ml GM-
CSF in the presence or absence of PQA-18 and their differentiation into macrophages was as-
sessed by flow cytometry. To evaluate the effect of PQA-18 in xenogeneic macrophage-
mediated cytotoxicity, swine endothelial cells (SEC) were co-cultured with human macrophag-
es in the presence or absence of PQA-18. The cytotoxicity of macrophages to SEC was meas-
ured by means of a WST-8 assay. The efficacy of PQA-18 in xenogeneic T cell proliferation
was examined by mixed lymphocyte reaction (MLR) assay.

Results: The differentiation of human macrophages was significantly suppressed by PQA-
18. PQA-18 significantly suppressed the macrophage-mediated cytotoxicity to SEC. PQA-18
also significantly suppressed the xenogeneic T cell proliferation in MLR assay in a dose de-
pendent manner.

Conclusion: In conclusion, PQA-18 suppresses macrophage-mediated xenogeneic rejection.
Furthermore, our data point out the PAK-2 signaling pathway might be essential for macro-
phage differentiation. Because PQA-18 suppressed both innate and acquired immunity, PQA-18
might be a good candidate for immunosuppressant not only in xenotransplantation but also in

allogeneic transplantation.
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RERCH AL 6 L 4 IEo fbEED EA-SFRO Hivz, YL EX Y | IR 1T &
MOFIEERREND > TNDH EIEBEZ DD b OO, BFEBHEILR A ) RABE T
& HEALE CTIERER O LB ITIIE 0NV, —F5, BRI 1SRRI B o i 3858 A D1
HENRBHD ZEILINETORIMTHRL TVD CRERT —F) , Mk Ml
F &S 5 ETHa MR AR— A& MR TE D 2 & bED, IRERIEY 7 b S h
T RS 2 BT D Tl LT Th b L B X HLD,

37



023 Ty FEAMZAW-ZE MNPEBEREETT L OER

i 5PN SR S

WA, RS EREZE), TIER R AFEAR. ARAEERER,
EIRRRR, i 2. k% K

[B] 2 E TORMBTECHIN AFIOFEFIBAFE Tl Bra L CHR 2 S 7o i 2 H
WHRHID A 2 V) — =2 ZpFThN CTE e, R CIX PRS2 R 2 5 L 72
W ERDRNET B D, Fex T TIVE THOBARLE# 2 A\ 7z i b iG oAl -
B O EITo> TER, ZOHEMZEH LT, XV AERNOREIZIWT v A
fifi bice MEERERT S 2 L2 & o T ex vivo i T A OER A AT,

[J77£] Yale KD SEANLTNA AV T 7 B —V AT LEIKIZ, RTUIVEEET R Y
7 2 (SDS) % detergent & U CHLARIA L L7= T » MiliOMIRERH EIZT >~ NOMiaz#E
M S THEMA b2 T, N2 ER U7, Z oA RIZ 4TEEO B i
fid (A549. PC-9, NCI-H520, PC-6) DRRMEIK A RFTEAIC THEE S, IEF 722 il
AT LS B AR & 317 U7 A RIS WO BRBE O I © 7 L O VBRI 247\ JRERAE
MFERNIRR 21T o7z, & BT, ERERTZAE (EGFR) (ZA R AR PC-9 &k
i & B 7= i £ 7 MOV T EGFR F 11 3 v —PREA|TH 5 gefitinib (25795 #K
FIB R A 1T o 72,

[R5 R ] AL CHERE U 72 i€ 7 /L TlE, 22 Ok O R {8A B L 7= g T e
ISR S AL, 2D DR CIIBIR TE RVWIRERER PR T&E 72, S HIZ, EGFRA
FRRDOETE 7 /L Tl gefitinib # TIXIER AR Z 7% L 7223 & Jfi M o /s « Bl i 2358
® B AU, control #f & bhit U CHIlAMESEEE DK T 722 ERBIER S v,

[RSam] AAFZETiE. 7 > FEANO 3D G LI 80 AEREREEIE Ve MigEET v
DIERNFIRETH o7z, RETMILROE ETH DM, B H ARSI Z 5t
EF S ERIRBIFFED ex vivo ET /U0 H B,
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02-4 A FANTLHEEBHEORLIEAIBEMRET A R
2B B EARRRETE

HUAL R ARG R !
LR ARG T LR R 2

WREEL T A 2, RREEPA - 'L Fathi Ibrahim', #%AEE % " 2

[ B BERITER A By & Lo RFEREESBRICS O TUIHR LWRIERIGE ED K S I
MR DPNREETH Y | GIEIREEET S A A% Lo A A N LS BRIIA B A~
va v Thb, N A NLIEGBEO FEREBALIL, (R ECHUL LR S 225 T3 B4R
FITH DM, MEicZ L IRBERERE Th 5720, PR OAECHBER BLIZ Id0# S 720
EVVIOREE R TWD, £ 2T, K MEMROIRIE R BRI 2 YB3 2 MO IAL OfkE
e T A 2R EBR L, ERA~mT BRI 1T > 7,

[J71k] WEBICEESE 2 KBRICE AR T& 5 PFC (X—7 vFal—Ry) A L i
WCTETRIYSNLATRER T T AT v 7 OIRKUE THERL S 1 2 BRR UG 7 /31 2 23
ELTz, ZDT 731 AND PFC % #fifg 3212 T 600 ~ 700 Torr (2R b L, 7 > MEFEHO
B R ~EROIATA, FRIFINIZ PFC ORI 4 24 BFIIE L7z, $£72. in vitro DEHLLE
FNEMH L, BRREICRY) =F LT L7 % L— MNPET), KU 71 EL(PP), &V
AFNRT 2 (PMP) ZME ] L7256 OZ M E D PFC O i 280 % FOGE L
72

[RER] 7 > MERNICEROIA AT EMAGT A AND PFC OFEFRIREIL 24 FFET
574 Torr > LTEY | T ANDHEBEEPRESND 2 L B3R TE 72, invitro €7
JVCHEME L 72t Cl, 24 5[] T PET, PP, PMP ORI 7> B 224 24.4, 552, 186.0
Torr DEEFEPRME LTIV | MHCEEE TARAE OFMICKE HKIFETH Z EAVHIA L
7

[#7@] PFC Z £t A L7 R UG T A ZAMENTH BRI R A FE L, RO
FMBRFUZ LD TS, ANBERORBOEE ZHEI & 2 Z LB LT, A% A 4
N THERSFARIZ G U7z B2 TR IR EE DRET 21T 2 ORREE & BT & DIRHORE OlE
FHFET NA ZREER LTS TFETH D,
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03-1 MRIFBSBRBET 7T A 2FA L BREEER b
B 0 T BB A DR

FORRBE R ER R B g U - A

BRI, U E—BR, AAKREA, @At 3, AR, M, IR
MR P&

[ Bf] B3 7 = o ikl & AT 4 & Do B e & | R L 58 3F
HIREFOMBEFERICE Y RBET 5, Fexid~ T 2B O Nephrogenic zone (28 5 R 7
2 URIESIEAZBRE L, Ty hOR T m UFiE S EE x5 2 LT, v U ARE A
BAEDORELE LTI100%7 v oMl bliedr7a o FAEZRE Lz, LL, sk
PO B E RIS IR F DI 7 F I K0 A9 0 ML % & te 8 R Rk
fa~& b T 2 NI ATH o7, R 7 v AT A TR RVE MR S BRI b k272 5
Z & CEFE S ORI U2 AN ATRE & 72 D72 A RMEO BV E RTBEA R & B AVE
F it Al O FAE DS FTRE 2> 2 FRGRIE L 72,

[71£] C57BL/6-Tg(CAG-GFP)~ U A4 & [ R ALBRIC K 0 B —Hfa b L 7= 5 ik
NfE 1 2 filitt U 72 S0 22 VSR Ml D K i~ — 71— T db % PDGFRa Z AR 12 B AITER
MRS 'V Y —T ¢ 7 URVERIEEAIG 2 il i U727, B Riisiase ], = > b
1 — L & LT Fibroblast O 3 #£ % C57BL/6J < 7 A 1% & O Nephrogenic zone (245 % BAE L
7o T D 3FEDORE % CSTBLI6T DRLER~ ¥ AL MEIE T IZBME L 2 B[22\ L7z, f
RIS s el 1 0 3R L7z,

(% 5] Fibroblast B 1T BN ~D EAF ITFRO /2o 7o, BEIBEHIER 2 Bh L 7-BEHX
—EBORERIR T AT F U LHIIOFAZRBD T2, —J7, PDGFRa /3B Y —7 1 7
TlE. R2%DKRERIK THSRIMEDHIEN D D AV X7 AFAZRD - = 13), 7=, 1
DD REREEAL TIE, ARIEED A 50 X7 LM 5D 5 EE1X 67.5% Th o1z, &5
(. RV MERRAESE AR, I 8 RO, PR BRI 72 & ORIV RO A © R
T&7,

[l i B A R BB AE R (2 %F L PDGFRa 250 & Liek v Y —TF 4 v 7 &7V E
AR DR 2 BT 5 2 & T, BHIERAEFERA~OEEBEML in vivo TAY U F
U LR A T R A~ O AT LTz, Ak, 17 v USRI 2 TR ]
B b @izt M 72 D BB A O rTREME A R LT,
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032 YURF I FTHREETNVIIHNT D
Muse FIEF A CL2020 DIEEZ R OB

ALK AR AT E R FERE RSB 200 B !
ALK AR AR E LR ZERE wifR R et ia iR B J8 2200 87
ALK R B E R TERE RSB e SRR B 28 740 87
RALRE R E 2 /B 0 R AR Ak 53 8

BRI L BT L A R R BRET
RRREIZR: NN S

5 & B9 Muse MU EBED O RMIMICEN S S0, & & W 5 isds O ARk oA
L. Bz 2R b 2 Z etk T 5, ZHETORETIZ, 7 v b
NMFEIEE 7 /VIZ T G- S 47 B b Muse fillfaid, #RRSMALIC (b L, BRIRICHI L 72 Jfk
BUEROMREEIREZ 6726 Lic, L LR b, AOBRICHIZHTZY | @Y7Ria
FIRHOHR & 3 KL ORBEMEOR VIR G- O A AP SV TR/ @RS b T
W, ARAFZED BHEYE, BREAORA L LT S- e b Muse M S A #A
CL2020 % M7= AR RARER & LT, LFEAMGE L, Muse MlaVAIR OERIRISHIZ D72 <
ZEThD,

[J7ik] ufE R~ w A (SCID U A) O F 7 FHIFEET /LT, CL2020 % diatEl (£
TIAERR 9 BH2) b L IHBMEH (7 1 AERL 30 R #%) IC3FRIR DR G- LT, 20T
NHEZZZ T dose DHZ 2B LREELE (EHAE = <10 Mg/ @EE, PAE =
D104 MR (A, (A& = 510" MR E) o > U v & —F A b CEBFERERFM AT,
TIT N T BRI L ORI AT o 1o, BGMIRDARE . SEOMEROTZD
PR AR L O, b MERM AluBdd &Rt PCR 21T - 72,

(2R ] B IERR & A RS OR 22 BE R S /e o 72, CL2020 rm & 513,
e 54% 6 M F6 KO 8 M Mt O s G IS L OB G-1F C, 2L aud REE & b
W UA R HREREE AR Le, faMER S CIE - oET vEe 2 lE TRl L
S EREREIRILAE U TR LT, 7 7 U 7 iR i G- 1L miE CHRREIE 2 2hic L7z,
WIEGE G TIEF G4 1, 10 B LN 22 B ORI CHRIZEF FAERIC b MERI F =
¥ RUT7HIRE NeuN, 88X OXMAP 2 351D CL2020 7R L 7=,

[FSam] SR G S 7z CL2020 13 L4THh v | FHIEEFAREIIC AR L, IMEZEIC X
DIEEER I DOBERIE 2 b 12 & LTz, CL2020 DFFARNE G322 ThH 0 | v ohhidikhe
BIZHFE L, A% OMEEICKT 2RISHI GRS,

/~ A
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03-3 t MiPSHIfED> B3R T -
TamoxifenBXE)I R 7 0 V HIEEHIIEERE S 2T A DORE

HORHR AR B - iR
HOGE R BRI R R

AT B2 e —RR AR 2. MR M FRERTRRE . ARAREN
ERAERER AR E WY = A L AR, R B

[B] Bx I IBEARSHHIRRIEORI A B L, BEEY O LB KA 235 15|
M L7zt MPSHERR N b OBENER AT 21T > TV D, ZILE TITH A IR 7 & iR
AIRNPOFFA DGR THLHSIUTER L, Y77V T X DODEGIZE-T
X7 0 AR DNPCEBRET D AT A& Lz, % ZICHRYENPCZ B Al
L100%AEAIIaf kD 7 v AR LT, 72720, ZODTE2EM L7y 27
AiTe MlilazEET 57290, b MNEROFAIIISHTE /v, & Z T, Tamoxifen
TNPCZ BT 5T VA VB L 72 (six2CreERT2-DTA~ 7 ), ZDO~ 7 A&, t
N~ E2 R S TICR 7 8 U EHAEA~OIS AN ATREORE LT,

[ 5i£] Six2-CreERT2~ 7 A & Rosa26-floxed DTA~ 7 A % AZEL L, MAE13H B O & ik
ZAM L, NPCEZBEHIEE TICBM L7z, WWAEIBHH OGP~ v A, JBAISHH O
GFPZ v b, bt MiPSHIIEH SENPCOIFEONPCE BHEAIILE L CHA Lz, Mz’
FE L 7= B i~ 77U » R 3F)T40H-tamoxifen(4OHT) % ¥s I L 7= 85 #C7 H Rl g B 5%
L, A=~y NERIIO R CRERE LT 21T o7, £, AERATO
HHEERRDTZDINA TV v REFEENOD-SCID~ 7 A DZIEI FIZBH L, 2~3
WHIZEIL U7z, RIS SR REAT 3 X QYR ZE T D\ C O RERENT 217 - 7=,

[F55R] 4OHTH: 512 & U six2BEMENPCO R A BR 5 & S Yot CTHERR L 72 BRI T
B4 L 72GFP~ 7 ANPCIE R 7 1 AR ERS L, lBliELZ b oo X 7 1 o/
HZ2ROT-, b MPSHIBINPCRHL Tld~ 7 2D 3% 7 v L FAFA~DEFE & vesiclekk
SR ~D4MbI L O~ 7 2.t MR OER /O 2 TEdR L=,

[ 3] TamoxifenBRE) & 7 =  BIBRANALBR 25 & 2 7 A & FWARSRYENPC & H e

Folex7m rHAEZR L, b MPSHBHENPCT HAEF L EE L RD, & MPS
IS ZRTEIRAEZ O ST AT A2 LT,
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03-4 7 Zflgas % AWz M/MREHEIEDBRZE

VAR 7 AR SR e !

ENLRLH BRI IEE v 2 —JemE iR B = 2
BE I F BRI S R R R A s A

B JE 6 BT S SO P R 2 A B A

FRINES ' IR AERE | iRl | RRBPRA 2 4 AP T, ke E]

[ B89 ] i/ s s i i i/ N F & @ Life span 23800 2 & K0 | Flix O/ MEE O
TBRICHE L S5, BURTIEIERMIC L0 /MR ZESTWD R, R —REE L ORAF
WM ENZ D, BHGICRIEZ R TV D, Bxid, RBRE N TR L 721/ ok
REDMEWZ & L0 7 X ORNER L72REET e N ERERD B MR A 152 71k %
ALz,

[5i£] & BN i >k CD34 Bt ikl (StemCell Technologies Inc) % 5548 L E.
BEERIZ b & 72, 5 572 EAZER I Carboxyfluorescein succinimidyl ester CHE YAE % L
7o TOH%, 72 MIENE L OKBREEHNICEA LT3 RMRIE L, ThZNnoBE
T T O/ IMRAERREZ <7z, Fld L OKBRE Tk, A2 Mtz ko> 72 & To
M/ RAERL (invivo 1) & ARSMNEIE T AOA B IEE R 2 8 L7208 O i/ IMRAERL 21T 9
Jitk (exvivo i) #AT-o7-, L L TE:E F COAKRE (invitro %) 272,

U] B2 V72356 BEREER 1,000 fE2472 9 ex vivo 15T 4.41x10° A, in vivo 15T
3.79x10° f#, in vitro 15 C 1.24x10° {H o i/ MEEHIE A3 S 4v72, Ex vivo 15 & in vitro 15
TARL S 7= /MR thrombin FIBEIZ £ 0 CD62P B3 2 24 13.1%., 8.7%HE N
L. AL AT 52 Eboolz, BRiD in vivo I TIRRIET 5 7 Z /MR E D4y
BEDSHELDvo 7o, Fio, BlgZ WS & i/ MIZAER SIS SO, JE PRI R[E
TSN, PRE ST ENEEL - T,

[f&5m] 7 & fif Hhligeas 22 VO 72 ex vivo HEVRIEIC K 0 | B b ERZERD DAERERY i MR 23 E
PESIND Z LR Uiz, A%, F84 Lo MR Z 2% L B 3 BIRBR ALz & &
z BTz,
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04-1 AL EAT & e R Y <= —% V72 MR EER -
BAE R EE 72 N THFIBIE L D3RS

TR TR B - BAfsh R !
FRKRPERFR LERMER ~7 ) TNV LERLYNA A V=T ) o JEHE?

KA AHMEE Lt AL AR AR AR
g 2 IR AN AR BT

[T 5] HFBMEICBs T, RRIIC FF—RENRARE L e o TR Y | REBIEE
& LT AL Effx e B Thit T E 7z, L L, 3 RIC LIRS & FEOlifias &
ERLUBSRE S 2 Z LR CTH Y . AT EBUC T 2@ — R & 722> T
%, AR Y igide o D ARG 2 BR 2 U, MR BB D 2 % 15 2 UMb B0 203 i 37
STz, BRI CALAR VIR AR O 3 YROTHIAE 1O M EE MR FF S TR Y | IR
PR FTRE 7R P AR OB & U CTHIfF S 41D, L L, ABEIRICHAE L CRERE L1525
A AE RS D12 72 0 | Al O MIEGETRREIC AR 2 RS 2 78 £ BRRIS g
TR REFREH L,

(B8] FURIERZ AT 2R Y ~—Z B U, Bl bl &2 F v 7o N & /A
BT, MRHERE b+ a3 2 NI EERT 22 L2 A E L,
[71E] 7 » N RIFO ML Z 1T Bk 2 7ER U 7o IS ATRE e AN U = —
AR WA IR @ LR 21T 9 2 Ik Y R Y = — 0 AR imfi R
DUVWTHGE LTz, 70, AY ~—% A U7 BRI 7~ SRR 2 4
Fadi & U7 Al b A /RS UL A ik zh 5L, ARG & 5T L 7=,

URERIMER L 72K Y ~ — 3B LAFIR O Ml I a—T v 7 S D 2 L &k
Bl R ~v—%a—7 4 7 SRR Mg HERRIZ B\ T i/ MREE
OMHZEEZ RO T, S HICHEMIEAFIRIC I CH A FEN, FFHIAE P31 5 if
IINRTEAE DI R 2RO T2,

[fiam] Pl lEl 2 A+ 2 R Y ~—2/ER L, Bl bsdh LG5 Z &I
Lo T, FHRIBCAFIRZ 31 B MiERESE T ComRMEh A MR TE 7, 4%, AT
IR OGRS 2 BFE 3 L CRbE & 72 5 | IARTE AR & fRR DR 5 TR PEAS R S
77
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042 PEGIREICLBZ2MEARDa—T 1 7L

7 & BB BT 5 R L AETRREES OREZR
HOLRFRFIE LR RN A =T ) o THE !
Uppsala University, Department of Immunology, Genetlcs and Pathology®

Lund University Hospital Department of Transplantation’
Swedish University of Agricultural Sciences, Department of Clinical Sciences®

HLhRTE L 2, Sana Asif’, Alireza Biglarnia{ Kristina Nilsson-Ekdahl?,
Marianne Jensen-Waern*, Bo Nilsson®

[##5] RHBER RO BE~OBWEHIIARRIGRIETH Y | ME RS —DH b T
ER R —2FHTE 5720, BHEERE LTESEL2OH D, LNLAERNG, BiEAE
BT & 2 i M AR R e &N RIR AR RITRIZIER Y, RIFFETIE, R =F L v
7V a—iEEEE (PEGIEE) ([ K DMl = —T ¢ o 7 Hefifr 2 RPN oD i A8 PN EE -~
ML, 7XBBMETT V&2 T, BRE ORI RORERE R 20, REEIC L DR
HN PN DN TIAT,

[ZE8r] R —& LTT % (30-35kg) 76 BlisAa i L. 24 RefMKIRARAE AT 5 . PEG
FEE % M7 70 B BRI A~EA LS SHE%, LY By hOT X~ L, 6K
R P IS CROBBIEE A 1T o7, RP— o LIz 2 2OBEEZOEFEL B b
~BRL, Ly By NORBERY NS RWET VAR L, BER~Y—I— (k
oY T T ey EUEAIRTAT)) EHiRR~— B — (C3a,sC5b-9) JHIE,
FR LR 21T o 72,

[ 5R & B2 ] dOASR U 72 PEG IEE OBIE0° & | BIRPMAE N BT —I2 5040 LT
7=, BAEtZ 6 R OEIREZ IR LT & 2 A, PEG IEE CRLEL L 7= B sz BhE L 7- &R

BT, WO OBRE Y b2 N2 EN o Tc, 72, TAT, C3a, sC5b-9 & £ 12, PEG

FE CHLBE LBl E A L= 7 — 7 D0, IRWMEZ R LTz, 8 OFRBR R
END Y, iRk~ —h—OWHFIIDIRNoT,

[554] PEG IEE I L 2 Bl N ORMEEMIC K 0 | BB IZIS 1T 2 B R0
RROIEVEZIH TE 2D Z LY | BIFEREEZ I TE 52 LW a0oT,
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04-3 EFEPME b/ ORBALLE OEAIZHITTD
POC Eif%

SRR o 4 —TJET A T 250
At Vg e =R

R BRI R A2 PR e IR ek

[ B) ST, BUAmR CAER OBFZED B ANCHED S, WOk Tld e SRR H sk bk
ONETR « M3 « B - KR ERTIRE ATV D, FBETH 7 & /MEBRE Nk
Rk OB bR~ Y v 7 2 (BEEREHZ 7 7 8 PR Snlc, el b
PRI 72 & DR CRIFAE D EREAL L FREIBNCE 5 — A (B 1 5 ALLE) Z8eE T
57D N AR LS OBIFE 2 D T E 7o, B A~ OG22 RS 5 72 DI,
WNAEAS 2mm 2 TR X 30cm BL_E DI A EEIZ 72 5, BRI AR I X AR ICIT VW o T
BT e —F 2L SNTVWDA, ZORFERICET 2 HE Tl EHRY 7 77
A v xF L (ePTFE) UM & [FIARIZPNES Smm FREEDL T L 2BHAF RS 13, 72
Wb, B LIS OWNERIZ S T — 7 U N H LTV B 72012, BRIV KRENY
SO TR R MV ZEIC O N B T2 Th D, Fox 1T, IS E M
i DBRFFAIZ RSN U BUE, AW 002 MR 21X U & 3 2 IR POC & il
fbEHEDTNWDHDTHET 5,

[328r] &7 =2 vEBRE 1000MPal0 53 O ELERZ I+ 12 e 2 2 & TR
fafb U7z, KM 2068 L, MEHAESCHBEERICEGE L T B2 Tn5
CD34 BRI %3 2 BAWEZ A9 5 REDV X7 F R ClE IR & 54 L7, ik
BUGLERFH 252 T L, BRAEW P LZ 2MERE B 2 GLP YEHL Tt | BATF LRSI 35 5
FRIFTEE v F — B BRI I E > TED T2,

UREER] B 72 om s | BRI E . PRAFZEENESIZ B L+ R ERE DS HERR S vz, o)
WMk RIS, At S TR Ch o7, Fo, MladEtto v =—3 BRI
BWTIE LR & T 2 AR SRIEFR MRS & FFE O R A7, DL EORERIZES
WT, 77 —A R vt a—~< R RBROGHHE & HEfH 2D T D,
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HALR AR EE BT P00 B4 B

kv N REfEAEL 2
= N RS

SRS 1 2. Golnaz Karoubi?, Azad Alizada®, Michael Wilson®.
Thomas K. Waddell®

(15 5] MM L PR SN IBER DB LV 7272 B IR 2 3 2 72 01T,
ligigs oo MG B 2 3 2. 5 A O HAENVEATH D, 21V E TS0 BUf - ATk
£ D NLIEERERL DA Tl FIRUILE N BB RC, iPS FSRARA 2N I HAv Tz
P, B IIHIEARIC . B 1T EREICRIEN & o 72, ATk~ 1%, FIRm A PN Rl
I 4 R+ % — R B S8 BRI S © 5 2 & M mUWEEERE L IR B L7259
{LHE % DR RED N TAY 72 RiTBHIAE 2 1ERk L 7=,
[Bi] —@MEZRe R 7-FEUC K 0 & ~ DR AR b o 7o M8 7Y B AiEE
M ZAERRT 2,
[J7 16 & % 3] Doxycycline BB IZ LV &2 CoMBEA LT 4 A28+ 5
ROSA™:Collal®™A = 2 % 7=, Z D~ 7 25 i I 5 PN Fe 40 e % 45 Bl L.
Doxycycline Z 2 THE#E U7z, 1L 4 K12 8L U 72 48 N RT3 3 -G 200 %
LU RIZHERE U By A > TS B FRE CTh o 7o, Z O Ml — Bk B
WE~——% Kol b DOWNKE R~ ——Th 2D Tie2 DIBLEZ k> Tz, ZOf
fa DA ML EICREEST D720, ¥ VAR T —)VOBRMANA AV T 7 2 —%Hi
2B U7e, Biftia b U 7= ifilz i A LT Bioreactor (2 X DR & #1795 &, CD31 X°
VeCAD 72 E i L7 BN ~— 0 —Z T OFSBL L 7o, [RIER 0D S5 2 JF M H Sf i & Py
BB CHATV, FIC LD RFERER, SOICERRE Ty MIAT—LT v 7L,
BRI IE > THIFH 2 BT 7o/ 2 VW C b, i TRBE R MBS R3S b
72
UREEE] L 4 R OBRE S F U K0 HEFHRE - /bR & AR EMEIC a2 v b r—
JLTCE D N L7 pBEAR AR ML 4 B L7,
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O5-1 Investigating Hepatocyte Growth Factor treatment to
STZ-damaged islets and Co-Encapsulated to Xenogeneic
Islets in Subcutaneous Transplantation without
pre-vascularization

Laboratory of Organ and Tissue Reconstruction, Institute for Frontier Life and Medical Sciences,
Kyoto University

Sin-Yu Yang, Shoichiro Sumi

Background: Pancreatic islet transplantation is a promising treatment of type 1 diabetes.
In these two decades, as an ideal extra-hepatic transplant site, subcutaneous site draws a great
attention in islet transplantation. However, multiple factors, such as hypoxia, may lead to apop-
tosis and subsequently dysfunction to transplanted islets. Hepatocyte growth factor (HGF), a
insulinotropic agent, is known to enhance engraftment and survival of islets in diabetic animal
model. We hypothesized that HGF may protect islet against cell damage, improve islet survival
and function in subcutaneous islet transplantation.

Methods: Isolated rat islets were first treated with HGF (0, 10, 100, 1000 ng/mL) and then
damaged by streptozotocin (STZ; 2 mg/mL for 30 mins). The viability, cytotoxicity, survival,
apoptosis, and glucose-stimulated insulin secretion (GSIS) were examined to treated islets at pre
-determined intervals. For western blotting, B-TC cell spheroids were used to collect total
protein extraction, and the phospho-AKT (p-AKT) protein levels were also examined. In in vivo
study, isolated rat islets were co-encapsulated with/without HGF-impregnated (10 pg) chitosan
gel, enclosed into a porous membrane, and transplanted to the STZ-induced (180mg/kg-body
weight) diabetic C57BL/6J mice subcutaneously. The non-fasting blood glucose, body weight
were recorded, and intraperitoneal glucose tolerance test (IPGTT; 2g/kg-body weight) was test-
ed post-operatively 28 days. After IPGTT test, the mice were sacrificed then device were col-
lected for Immunohistochemical staining.

Results: HGF dosage did not affect islet cell viability and survival while 10 ng/ml HGF
preserved insulin secretion ability to STZ damaged islets in vitro. In contrast to untreated islet
cells died after 5 days culture, HGF-treated islets produced insulin for 5 days even under the
STZ damage. After STZ-stimulation, the p-AKT protein manner was upregulated, but downreg-
ulated when B-TC cell spheroids also treated with HGF. Diabetic mice with an islets/HGF de-
vice had a deceased non-fasting blood glucose and regained body weight. In IPGTT, islets/HGF
transplanted mice also showed a significantly smaller area under curve than diabetic mice and
islets alone ones. Furthermore, serum insulin was detected with an improvement in metabolic
abnormality and renal function.

Conclusion: HGF could protect islets against STZ injury in vitro and improves xenogeneic

islet grafts survival and engraftment in subcutaneous transplantation.

48
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