(ARl 4)
[16ek0109192h0001]
Rk 2945 H 19 H

ok 28 £ EFE M JE B % R R W E E

L EXEHR

X 4 (AAGE) EHeMREFEMEAE RS

(3£ GB) Practical research project for rare/intractable diseases

MRERFSIRES © (AARRR) T/ 72 O OIEIC T 5 b2 RU T2 % —5 > |k
& LTHTRUEIRIE DB %E
(& FB) Development of new therapy targeting mitochondria for dilated

cardiomyopathy by liposome-based nanocarrier

WFZERR P (AAGE) TESRMNRBNELFZE  GEAT R ERER
ArlE ik K4 : (& 3E) Department of Cardiovascular Medicine, Faculty of Medicine and Graduate
School of Medicine, Hokkaido University, Lecturer, Shintaro Kinugawa

£ b H M FRk2844FE11H1IH ~ FER30FE3H31H

SRR (AARFE) 7 A7 e ZHOWTEIRELOAEICRT 2 I ha v RUT7E2%—5 v K
& LT B HEE O B %
BSSARAE A - (€ F&) Development of new therapy targeting mitochondria for dilated

cardiomyopathy by liposome-based nanocarrier

WHIERFE L (AAGH)

FESLRFFENAGEER T RZPFEREIIEGERA it 2 e R (i 38
FESLRFENAGEER T KRG E O E A BRI AR R B MW
FESLRSFIENAGEER T KRG E L RHE BRI AR R mEAsEE aE =&
AbHEE R JEER &GN EE BE &
ALHRER PR 2R RERIHE > 2 — W Ak B
AbHEE R BRIRPIERR S v Z — -k ek R

5

ESLRFAENAGEIER Y RREREEIE Y 7 —TR EEEEM & 2H
ESLRFIENAGHEE R Y KRR PIEFESEN T ¥ — L F 2 T B Y — o = ZHM

Bt RE Mt
ALHEE R FHBE  BRIRATZERR 56 & o & —[Ri R B FE HEHE R Wz ft B



Arlg & K40 G Fh)

Laboratory for Molecular Design of Pharmaceutics, Faculty of Pharmaceutical Sciences, Hokkaido
University, Associate Professor Yuma Yamada.

Department of Cardiovascular Medicine, Faculty of Medicine and Graduate School of Medicine,

Hokkaido University, Research Associate Takashi Yokota.

Department of Cardiovascular Medicine, Faculty of Medicine and Graduate School of Medicine,
Hokkaido University, Postdoctoral Fellow, Shingo Takada.

Department of Cardiovascular Medicine, Hokkaido University Hospital, Clinical Fellow, Takaaki
Furihata.

Hokkaido University Hospital Clinical Training Center, Associate Professor, Naoki Ishimori.
Hokkaido University Hospital Deputy Director Clinical Research and Medical Innovation Center,
Professor, Director, Norihiro Sato.

Hokkaido University Hospital Clinical Research and Medical Innovation Center Research and
Development Division, Specially Appointed Professor, Osamu Sugita.

Graduate School of Medicine Research Center for Cooperative Projects Division of Regulatory
Science Department of Regulatory Science, Professor, Teruyo Arato.

Hokkaido University Hospital Clinical Research and Medical Innovation Center Quality
Management Division/Research and Development Division, Specially Appointed Associate Professor,

Fujio Inage.

I FBROME (RIEHERE)
WZEB R REF I L D REDHE

OB & AP O E WIS EM R A R L. SO OIS AR E AT 5T ) I S 2T 5
ZENTE, ZOF 7 AT BNANOLGHA~OIY AL &EZ 7a—H A FA R —IZX D FHH L,
CM MR A BE 2 Fcifl LTz, 1ERRLT=F /2 B 7B % S b oy R 7 BITHRERESR 7 CEMT S
Tl DFHEA~ORVIARZK T ST, 2 har R TBITENE £ D 2 L A SORiEM
FHEICL VR Lz, MEOREIZ LN - T, v U AL 7T A0 b8 har R T
DNA Z{Fp% (Hum Gene Ter 20;897-907, 2009) ([ZHVM#HA TS, WATL T, T b RUTE
fGfCTa—RENz 13 Bl FD—>Th D ND4 ZHAAALTEIA NAT 0T —L —4,HT 577
Z X KN DNA (pDNA) Z %5t - 1Rk L 7= (EBEFFF RS - PCT/JP2016/85098), Z @ pDNA (2L -
T hay R TIZBT 2728 s T RBUEEN R Sz, fEk L7z pDNA &) 1 7B uics
L, OAiaIcs TSI hay R 7 COBBFRIMGELITV., BEIGHENE LN D Z & 2R
L7,



We searched for lipid composition with high affinity for cardiomyocytes and constructed a
liposome-based nanocarrier with high capability to be introduced into cardiomyocytes. The
amount of uptake of this nanocarrier into cardiomyocytes was evaluated by flow cytometry to
optimize cardiomyocyte transduction ability. By modifying the liposome-based nanocarrier with
a mitochondrial RNA aptamaer, it was confirmed by fluorescence microscopy observation that
mitochondrial targeting rate was increased without decreasing uptake into cardiomyocytes. In
accordance with previous report, we are working on creating cyclic mitochondrial DNA from
various mouse organ samples (Hum Gene Ter 20; 897-907, 2009). In parallel, a plasmid DNA
(pDNA) having a viral promoter incorporating ND4 which is one of the 13 genes encoded by the
mitochondrial gene was designed and prepared (International Patent Pending: PCT / JP2016 /
85098). This pDNA showed potent gene expression activity in mitochondria. The prepared pDNA
was mounted on liposome-based nanocarrier, and gene expression in mitochondria in

cardiomyocytes was verified, and it was confirmed that expression activity could be obtained.
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