(A4 )

I EAER

WFFERA e ARE S

WHIERIZEH Y &

ATE ik KA

ESIND i I
Sy LRI

PHIE IR
WFFEPHFE T

AT Bk K4

Gagiskoin

PRIERREEA

[16bk0104027h0003]
SERk 294 5 H 31 H

Wk 2 8 AR EGLAF SR B %8 K R Wl E

(BARE) PAEERFZAEITIEESE

(& FE) Research Project for Practical Applications of Regenerative Medicine

(HARE) LDL 7 7 = L— ¥ APRERMATH O EAE S M m = VAT 1 —/VIE 9
% [FIFEAE AR ok 2 R BEATEEAER (ADMPC) % W 7o MR R AR 125 D T
AYA

(3£ F&) Establishment of allogeneic adipose tissue-derived multilineage
progenitor cells(ADMPC)-transplantation therapy in severe familial

hypercholesterolemia patients undergoing LDL-apheresis therapy

(AARGE) RIRKRFRFPLETRMZER FoTEdR 1L Tt
(3  F8) Shizuya Yamashita, Professor, Division of Community Medicine,
Department of Medicine, Osaka University Graduate School of

Medicine

PRk 2 8% 4H 1H ~ FEk294 3H31H

(AAGE) f2tF - BRE VAL T 2R % v 7 OHE - BH, W~ =27 /10
i - Mk
(I FE) Education and management of ward staff of the hospital, maintenance

and verification of hospital manual

(AARGE) KBRKRFERFBLESRPICEE R S NEL « 2% IHREE
(= 3EB) Yasushi Sakata, Professor, Department of Cardiovascular

Medicine, Osaka University Graduate School of Medicine

(FARTE) EH - U DAY Y —= 277 « T - B4, ADIPC D53, i,
BRI, WHREORE - FiBH

¥ #E) Screening, consent acquisition, registration of donors and



recipients/ Separation, culturing and transplantation of

ADMPC/examination and follow-up of the recipients

WFFEBASE Sy (AAGEE) KBRS - PRt o & — - #EEd% 75 HR
Frle &k K4 : (3 FB) Makoto Nishida, Associate Professor, Osaka University Health Care

Center

WFFEBASE Sy (AAGE) KBRKF: - it o 2 — - B /NBRIETE
e &k K4 : (B8 §8) Masahiro Koseki, Assistant Professor, Osaka University Health Care

Center

Sy AR (HAGFE) MR 5 BB D fedfl & St

BAFSEREA - (3% FE) Optimization and implementation of adipose tissue aspiration
collection

WFFEBRSE Sy (AAEE) KBRKRFRFBLETFRTER - TEROMEL - Ziz HE)1 R

PrlE &k K4 0 (3% 38) Ko Hosokawa, Professor, Department of Plastic Surgery, Osaka
University Graduate School of Medicine

WFFEBRSE Sy (AAEE) KBRKRZFRFBLETROFIER - RSN - Gl & HB—

e % K4 . (3% FE) Koichi Tomita, Professor, Department of Plastic Surgery, Osaka

University Graduate School of Medicine

ST AR (HAGE) RRERRIF AR 220 O feai b & Skt
BARREL - (= 3E) Optimization and implementation of percutaneous hepatic portal

vein puncture

WFFEBASE ot (AAGE) KBRKRZFRFBEETRFTER - BRSO EY: - 2% & LE&E

e ek K4 @ (% ZE) Noriyuki Tomiyama, Professor, Department of diagnostic and
interventional radiology, Osaka University Graduate School of
Medicine

WFFEBASE Sy (AAEE) KBRRZFRZFBEET SRR « SRR A RS - Al KAV B S

e &l K4 . (3% EE) Keigo Osuga, Lecturer, Department of diagnostic and

interventional radiology, Osaka University Graduate School of

Medicine,
Sy AT (HAGE) R O Fed b & Skt
BRSSEL - (% F8) Optimization and implementation of cell transplantation via

portal vein
LRSS (AARFE) KIKRFRFBEE TR - AR REMEE Y - FrT2a% (ST
FriE &k K4 (@% FE) Toshinori Ito, Professor, Department of complementary and

alternative medicine, Osaka University Graduate School of



WHFERASE S A

Medicine
(AARGE) RERKRFEZE R « AR - FeEBIZ I AL —
e &k K4 (F  F8&) Koichi Kawamoto, Assistant professor, Osaka University Hospital,
Department of transplantation medicine
Sr g (AAFE) “mv=/ hERO~F—T A K
BHREREA - (F& EE) Management of the entire project
FFERRE S (BAGE) RERZFEFM B R - ARERBAFEE - Al LE=E 1
e &k K4 . (3% &) Sachiko Ezoe, Lecturer, Medical Center for translational and
clinical research, Osaka University Hospital
Sy HEAFSE (HAGEE) ADMPC B5#8E D2 MR ICET 2 et L B S
BRI EREA - (I &) An investigation and advice effective for ensuring safety of the
ADMPC culture method. -Optimization for the culture medium of
ADMPC and its technical advice-
WFFERR3E Sy R (HAGE) T#Ky SEPEREUeTT MHEpTEN/ EEHR 7115
FriE &k K4 (3% FE) Takao Hayakawa, Adviser/Visiting professor, Pharmaceutical
Research and Technology Institute, Kindai University
WFIERR3E Sy R (HAGE) IRy HERAMEAT WEEdR  ZHRLiEs
g %% K4 : (3% 3B) Hiroyuki Moriyama, Associate Professor, Pharmaceutical Research

and Technology Institute, Kindai University

Sy RS (AAGE) XGEEBIC OV T OHFHIREE & [FIFE ADMPC AL DR G O fgt

PRI FREE A, - (3% 3E) Consideration of fusion of new therapy for target disease and

homologous ADMPC transplantation therapy
WFFERRS S (HAGE) ENEFEENE S ¥ — - BIFEE s
e &l K4 . (3&€ EE) Hidenori Arai, Deputy director, National Center for Geriatrics

and Gerontology

AR (HAGE

BRI IRES -

LDL 7 7 = L — 3 ARIERZ T T A RN S 2 L AT 0 — ) VIIE D B
D TOINHRIEE), BRIEF OB & 8E
Public relation activities at the patient adovocacy group of

familial hypercholesterolemia receiving LDL—apheresis therapy,
Medical treatment of transplanted recipients



WFFEBASE Sy (AAGEE) ESLEEREFRIITEE o 2 — « JWREAEHH - $& k=1

File &k K4 @ (3% 3B) Mariko Shiba, Director, Department of Molecular Innovation in
Lipidology, National Cerebral and Cardiovascular Center Research
Institute,

WFFEBA TS Sy (AAGEE) fEfrs KBk Umlbe - EERENEL - EBRE U]

e &k K4 0 (% 3E) Koji Yanagi, Director, Department of Cardiovascular Medicine,

Kenporen Osaka Central Hospital

S ArgE (HAGE) MIEERILIEE ORIE D i b & b
BRI R4 (£ FE) Optimization and implementation of serum oxidized lipid
measurement

FFZEBRSE R (AAGE) BROKRKFRFPE « B - il HER
Frie &l K4 0 (3% FE) Ikuyo Ichi, Lecturer, Institute for Human Life Innovation,

Ochanomizu University,

ST A9 (HAGE) MR R OHEHIENT
BARFREL - (% FE) Statistical analysis of research results

WHICERSS R (BARGE) FnERIUERIRE - BERFZEE 2 — « Bl o2 —F )k
e ek K4 @ (3% 3E) Toshio Shimokawa, Deputy Director, Clinical Study Support Center,

Wakayama Medical University

I FBROME (RIEHERE)
Faxx

Fitis a L AT o —/UiiiEld, & LT LDL ZAREETFOZRICE Y LDL ATl
FUR S 49, M LDL = b A7 o — /MERRE&EEZ R TRETH 5, ~7T mHEAEITHE
WL OGS 5 28, SR =2 U AT 10— VIIUEE O Hf CRAIC TE O 78 B A IR IR AR
G CH D . BEIT 1-2 11T 1 1RK 3 RFE A2 2895 LDL 7 7 = L — ¥ A(WRE) R L%
L LTW5, LDL 7 7 = L— 3 A IRIBHTEIIE Clza < . R0, RefRHIK & k&
W, RIBRNRRE & U CTAERIFBRN ST S a 03, IMIERFRALEAR Tix K —ofil#n
HDIEEAEEBL TV,

Z 2 THA M T, LDL AR Z [A1E 4 5 IR AR O AR e ARIGRITR IR IE & LT,



i 25 E 3k D B IRELRER F 5k 22 SR SR RTBIRAIAR 2 FA O o M RS AR IR O B S 12 HRL D A T & 72,

e R > D FR AR 2 WS BRI L ABIARELRR I S 2 Rt aTBRAAL (ADMPC) % /3B -

5538 U CHor itk & 157 % . s (IR EGRPIIRI ISR 21T 5. 2 E TORHIER
IRFABR T, in vitro TONFMIlERMIIE~D 53k, & F ADMPC # WHHL v ¥ FICB i3 %
BWET L TOEMENHER I N, 2o ORREZEE 2. [FIfE ADMPC Bk LD 4
PZHONNCT DT & AMIC, BAEERFELEMEMREICS & OWTH 1 /A ERFR
HEFHIE & fERL « HIGE L. “PRE 27 4F 12 A 25 A A PERERR 2 15 CRMAEHI A S 72, Pk 28
4 2 A 16 HIZ first-in-human JE#| D [F#E ADMPC #4#(4.8x108/body) & Efiti L 7=, ik 28
F T AR 20 OB A & 2 o, EERHIEE Th 2 2T 2 HEE B 2o

W, BB, RIS L BICKEREEEGIIR Do,

HIEOFEM = L AT v — /VIEISH T DiaiE L LTI, 2016 4F 4 Hnb | AiEH
TR CHIOFUREIR TH 5 & Mt PCSK9 £/ 7 1 —F )LHR D KGR S ARG 73—
Z LTz, L2y L¥L PCSK9 HuiIE LDL S A ARIEMED —# T IRE L TV AIERIT L2 R
MDIRNZT ERH LR | X0 REZGIRE b & UTe BRGN035 A R AR 15
DRELHHIFRE SIL DRI E 225 7o, AMBLBAR L T—E D LDL Z &/ RIS A [EE L, Bt
PCSK9 HUAESR T LDL ZRIKD U o1 7 )V Z 0T A G bEIE SN2, 7Y » K

L L7 D,

W
Wt

Familial hypercholesterolemia (FH) patients are characterized by high LDL cholesterol levels in the
blood and premature cardiovascular disease. Although most of heterozygous FH patients are able to be
treated with statin, ezetimibe and bile acid sequestrants and anti-PCSK9 antibodies, homozygous FH
patients are resistant to drug therapy. Therefore, many of homozygous FH patients used to be treated by
LDL-apheresis. However, the effect of removing LDL cholesterol is still not sufficient and definitive
therapies need to be developed.

With the increase of the evidence about the safety of mesenchymal stem cells and percutaneous

transhepatic portal approach in islet transplantation, we have developed a cell transplantation therapy
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with allogeneic adipose tissue-derived multilineage progenitor cells, as an alternative treatment instead
of liver transplantation.

We have generated a protocol for the phase 1 clinical study. The primary endpoint should be safety
evaluation including allergic reaction, rejection reaction, thrombosis and complications in the blood
vessel by cell-transplantation. The secondary endpoint should be the efficacy including changes in serum
lipid such as LDL-C, TC, HDL-C, TG and Lp(a), and Secession possibility of LDL-apheresis.

We transplanted the first case in February 16th, 2016. Then we are collecting clinical data for twenty
weeks.

As a treatment for severe familial hypercholesterolemia, from April, 2016, the anti-PCSK9
monoclonal antibody, which is the first antibody drug in the lifestyle-related disease area, has been
available and the treatment strategy has changed dramatically. However, anti-PCSK9 antibody has been
effective mainly in heterozygotes whose LDL receptor activity maintained by 50%, and it has been
considered importantly that this cell transplantation therapy for the most severe cases, homozygous FH,
might have to be developed and established. Combination of restoring LDL receptor activity by cell
transplantation therapy and enhancesment of recycling of LDL receptor with anti-PCSK9 antibody drug

is rational, and we would like to develop it into hybrid therapy.
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