TSR EA—|Z L DB FRBEDAIREE

ToOIAB%HEH”

2022F7A158 SF28OHARECFHIREFZFNES

An\;es



H AR DR

REREBF. ECFARAEMISTOIVERERTLTODT U VIAKRAIHDOUREEXE TH S,
RERNBRICE EEOEANGRENEFTN TS,




5T DIEER

" ShHEE. SR XL TERE
BENEEMAROMRELNT+9 THTERMOETH RS IR BIRFAEE BIEEBIRECE
RUN—Sr—5R) 2B 5B BDHE

= A REXIIERAE
BE . BRALIE, 5RO EMERSLIZ L T1HRT&H =Y AR 50.5mgE 8 AT <438 il ke T2 B 5 Y
NRET 5 (1B 4me) . BH. BRKERNEFT S5 E(CIL. 2R B R E5D4ERIZ3E B DK 5%
TICE1TED F . BEICELTIE. BREEBIERTHML. FNEDIIFHEYDRREREIL
3mLEL., BERERFHA/NEVGZEITIE2mLETHEL TKLY,

" RN
EEELEBESIRAZREICEAT 2+ 00 ME - AREREZFHOEMOL LT, BIIGEEEZERZER
TEHLTEBELTWSERTAMERERAT &,
FHRUHRMRZERICHO TTOAMDEERTAZBHFITOHMPE, ARz ERTHEHNE
Pl RELTREMRITTRARZHTEZITOCL

= HAFR
54




EinFaRODER

19904
19954
19994
20024

20094
20114
20124
20154
20164
20174

20194

TT/o0TF72F—E (ADA)RIBEADLEADAIJLARNY Z—IZLBHELTFEA

ENADARIBEANDEIZFEA

FIWZFURSVRANIVNISS—ERBIETDT T/ IV AIVARYE—(Z &2 B D BRI RAE RIG
XEHEEREFEETOLIADAILARGE—(Z &L HEEFEAMAREETO B MFERE (A AREE

EFDREEMEL)

~ BIFaBEOZDR~
BRI EE AN —TOEMFHA~NDEEFEA
MRKBTODT T /BEEDVAINARIZ—TDEEFEA

REBVN—ERBT7 T /HBEFEVMILARY2—(Glybera) D & FE

EEAEEANILRID ()L (Imlygic) &AER

ADARIBFEDL O A JLARYZ—(Stimvelis) &2
CAR-THifa & & (Kymriah) Z&:2

CAR-THla &% (Yescarta) &2
WBIERSZAAT4—DT T /DA LAY 42— (Luxturna) &2
R—E3PSEIT7DLUF 4L (Zynteglo) A EE

LM EREDT T /HEEDAILARSA—(Zolgensma) &2

N Engl J Med (2019), Drug Delivery System (2019)




EinF Ak

" B Faleld
KRN ABEHOIVITFHZEMEL
1. BEEFXRITECFZEAL-HEZADKAIZESETHIE
2. Bl FzRELE-MRZEIDAERNICRET HE
3. BEDBEERINZFRHNELTADELEFZRET H_E

~ BHEGEFZEATHIFE
c JAILARNGR—
« TSRIRRYHE—
« TSRZREYRY—LIGEEDEEIK

* BREGEFZEEATDHHIE
- ERICEE®RET S (invivoik)
- M TEEFEEALE-MRZRE T S (ex vivoik)



HEHGF (FFHfa R F) 70 H

= Frfa D& N7En RIBERFELTRIESNS (FFF, 1984; Russell, 1984)
= —RBENBESND (PF, 1989; =R, 1989)
= HGFO £ EEA

- AL GE (R E 1 F « 7 Rb— XERA
- #RAE 5 B E 1 F - PusRigE/ER A
- ZRE R RURE A - 2 RREE A

- EEERAER

m H*H@?ﬂﬁ%fs ME. VUNE., HELEEROBKRALGER - B0 - BEIZEWTEELKREZF
R1-9,

= 1995 2 KR AKFDHAEF—LD . HGFIZTMEEZFFET B IBEANH D EERELT-,
= BjiREIEMEETIIHGFOEA EHMETLTLYS (Morishita, 1999)

- =

OHGFOMFEMEEIZLY | EMEH TOMEBEICISHMRREICFIATEGZL D



BRETSAIRGDH

= JaVEFUMHGFTOAEDRRE
c EFRATRIEFRATHS
- BATEIZEICEXE S EICKRERSEIVETHD
- BFTEIZEICIXDDSHEMABLETHS
« BFTIREMNAIRER B LIS AT E#LL

" BIERTFEARMICESERE
« DAILANYZ—
- DAIANYZ—DIZIE, & T MaEMEEEDFIEHIREN DS
« YRY—L()RIzH3)
- BELGX YT IEEHEESR THo-
« TIRIRRYH—
- HRREAMNEORBHABMIEVAINARNIEZ—(ZH 50, ZREEOBEIEDEL

- =

OHGFEREH LI=TTIAIRRYA—ZEEKRIC A TSROV,



QGH poly(A)

— B ARILI/FTY RIVTSRER
A AEEF:EFHGF cDNA

HGF 75 R SFE41HT
s

M7 RICKSEE I

HGF 72 RA2RE511%

AR AR

HGF22/\V &

mMEHFEIZLIEMDHE

- 20014 BE T RREMIZEH 1T 5 ER R EE (first-in-human)
- 20194 B FTREMDEEAEMNDELTEHERVEARFT AR

= BELIH|ME

« 2D (naked) 77 AZRDNAZ T IV RFARNITEAT 5&. B FE AL A EE (Wolff JA, 1990)

- VEGF7 SRR D HRA R G TEIE T EE MO fEKRE (Baumgartner |, 1989)




HGF 7S ASKROA—DEMR

s BB EXRAEE (AFECABIEND) LacZiEIZFAI2—ZSVRDRIEEHiT5481%

- RIEEEATREINE =B EEIAD B FES 0.05mg/0.03 mL  0.05 mg/0.1 mL 0.05 mg/0.3 mL

- "_{"
» .
kn”
g

-

" BB E (VX TRHEARRE7EE)

RELRE HGF 3R E K24 ENHGFRE
0.5 mg/2 mL 20/20 14.824+12.366 ng/g tissue
0.01 mg/2 mL 8/20 0.345+0.492 ng/g tissue o
FELAE | HGFRBUEKRYK EHGFR . | ) .
0.5 mg/2 mL 19/20 15.628+17.047 ng/qg tissue .
0.5 mg/0.5 mL 19/20 5.174+4.662 ng/qg tissue 4

(ng/q tissue)
(=]

Intramuscular human HGF concentration
o]

g

o

" FrErE (DY X TS RRS)

: 0
14 21

Z—EREICHRULEREARIZRYRLES Time after

administration (days)

10/20 18/19 16/20 5/20

iy
Ngsgo ®o
B¢ oo

Gl

*—EH




o

ES

AS5To T DR

" B2 DA HE

» MERAEICRIGLGWVDEDEMNEES

w ST OIVIE4ERRTIER S (S ARHBERL)
s RIEERTEIF20HM 553 mmHglZiE

(A) RRILI/F VRIS AN ESID FRRMEEE T,
ZIEEEARBAENZEH NI (KD

(B) EFHEDOTRMEER, BEBIRS/MSGRMNORE
LTULS (KH) . W hOMEEFZELMA XY /—
24 mLEFEALE-RIZERLT -,

(C) B EMm%EE.
(D) 91 B & DRNSER L CREL) -

Kakei Y, et al. Circ Rep. 2022;4:105-106.
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Double VEGF/HGF Gene Therapy in Critical Limb Ischemia Complicated by Diabetes Mellitus.

Stromal Cell-Derived Factor-1 Plasmid Treatment for Patients With Peripheral Artery Disease (STOP-PAD) Trial: Six-Month Results.

A Randomized, Double-Blind, Placebo-Controlled Phase Il Study of Hepatocyte Growth Factor in the Treatment of Critical Limb Ischemia.

SDF-1 plasmid treatment for patients with peripheral artery disease (STOP-PAD): Randomized, double-blind, placebo-controlled clinical trial.

Safety and efficacy of plasmid DNA expressing two isoforms of hepatocyte growth factor in patients with critical limb ischemia.

Gram-scale production of plasmid pUDK-HGF with current good manufacturing practices for gene therapy of critical limb ischemia.

Safety and efficacy of plasmid DNA expressing two isoforms of hepatocyte growth factor in patients with critical limb ischemia.

Clinical Safety and Preliminary Efficacy of Plasmid pUDK-HGF Expressing Human Hepatocyte Growth Factor (HGF) in Patients with Critical Limb Ischemia.

HIF-regulated HO-1 gene transfer improves the post-ischemic limb recovery and diminishes TLR-triggered immune responses - Effects modified by concomitant VEGF

overexpression.

Pluronic L64-mediated stable HIF-1a expression in muscle for therapeutic angiogenesis in mouse hindlimb ischemia.

Short hairpin RNA gene silencing of prolyl hydroxylase-2 with a minicircle vector improves

neovascularization of hindlimb ischemia.

Safety of a non-viral plasmid-encoding dual isoforms of hepatocyte growth factor in critical limb ischemia patients: a phase | study.

Transfection of human HGF plasmid DNA improves limb salvage in Buerger's disease patients with critical limb ischemia.

Phase I/lla clinical trial of therapeutic angiogenesis using hepatocyte growth factor gene transfer to treat critical limb ischemia.

HGF-0205 Trial Investigators. Safety and efficacy of patient specific intramuscular injection of HGF plasmid gene therapy on limb perfusion and wound healing in patients with

ischemic lower extremity ulceration: results of the HGF-0205 trial.

= Randomized, double-blind, placebo-controlled clinical trial of hepatocyte growth factor plasmid for critical limb ischemia.

= Local gene transfer and expression following intramuscular administration of FGF-1 plasmid DNA in patients with critical limb ischemia.

= Results of a double-blind, placebo-controlled study to assess the safety of intramuscular injection of hepatocyte growth factor plasmid to improve limb perfusion in patients with
critical limb ischemia.

= Therapeutic angiogenesis for critical limb ischemia: design of the hepatocyte growth factor therapeutic angiogenesis clinical trial.

= Safety evaluation of clinical gene therapy using hepatocyte growth factor to treat peripheral arterial disease. Intramuscular vascular endothelial growth factor gene therapy in
patients with chronic critical leg ischemia.

= Vascular endothelial growth factor(165) gene transfer augments circulating endothelial progenitor cells in human subjects.

= Treatment of thromboangiitis obliterans (Buerger's disease) by intramuscular gene transfer of vascular endothelial growth factor: preliminary clinical results.

= Constitutive expression of phVEGF165 after intramuscular gene transfer promotes collateral vessel development in patients with critical limb ischemia.
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Nakagami H, et al. Hypertens Res. 2022;45:61-65.

A)

6000

5000

antibody titer

5
=}
=]
[=]

3000

2000

1000

DOF R

low dose

B)

6000
5000
4000
3000

2000

>

AINALIT-A B FHIH

Hayashi H, et al. Curr Res Transl Med. 2022;70:103348.
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