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(FEREERD) Research project on the establishment of novel non-invasive therapy for

siRNA-induced vasculogenesis by use of nano—size drug delivery systems

G e 7 PN IR
4
(FEREEXR) Saga University, Faculty of Medicine * Professor
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Noriyoshi Teramoto

MERRDOBE

(A1) HEHLVEDRETESEHILEEREFOHRICHEN ME>TRET HEETER
ZRIRTACEFEETY, EDEEFBERO —DTHAREILENEREETTROMEAKS
Bot=Y EN YL TEE I MREE FAEMEBIRELE -\ —Dr—RmF) ICTHLTINET
FITREME (BARISHT DN RAGEE) O REVERPFRATHONTEEL =, AFETIE
7/ DDS ERBREREMAGHE. HTEMEZFEL. AIBIMITREMKT S LTHRESTE
RARTHELEMRBMELEL - §&. COMEHFEZFET ORINERILIHETRHID
BREBECBLEEZICLERATRTHY. EROBEFHOEMIZFSEIHEEILNTT,

(FE3X) :Due to an aging population and the increasingly westernized diet of Japanese people, it
will be essential to combat the increasing incidence of associated lifestyle—related diseases such
as atherosclerosis and type 2 diabetes. For example, it is well known that atherosclerosis
produces narrowing of blood vessels in the leg, which may lead to severe symptoms including
gangrene. For the medical treatment of impeded blood flow (e.g. arteriosclerosis obliterans,
Buerger's disease) both drug treatment and/or invasive surgical interventions are required.

Therefore, the aim of the present research project is to establish a novel non—invasive therapy for
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siRNA-induced vasculogenesis by the use of nano—size drug delivery systems, which is designed
to stimulate the collateral circulation in compromised tissues. This technique will also be
applicable in organ transplant and regenerative medicine. It is believed that this novel technique

will contribute substantially to the extension of the national healthy life expectancy in Japan.

1. ¥iTE£% 148,200,000 M
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3. HAREBM
<AHMERZFEOE = -S>

RNA F % (RNA interference: RNAI) &3 #2218 EXIREAN LK S ZATH RNA (LU REHB &
V7 UFto RHIZ&L S small interfering RNA:siRNA) IZTEEFIHFEMIZ mRNA ZH L., ¥ E
DEGEFORBNEIRMICHFING /v IT I BETHD, ENT/ LD LIEEFRHIHEA
SHMERSIRE IEEEHEEMICIERT S siRNA (L, [REFETOELEFICHLTERET ATEE
THY. SHICEMBERFORBEMFIDR T, thORBERERLLEELTHI0AEZLET V0.
Sk EERNOHEMEANFLEEN TS,

LAL siRNA ZERIRIGHT 55E.

(1) EDEKSIZLT off-target hE (siRNA DECFID—ERAY, EBHBIIZHEEME (REQD—)%H
TAEMBELRFUNDEBEGTFREZMFLTCLEIRERIG) TRBSE LS.

(2) AT I HEATE RIS S B F OEMHIRZ AR T 5.

(8) ED K57 W% ZE 1% (Drug Delivery System:DDS)ZHLNTEHEZIED siRNA ZFFI~E
ESEDH.

EN. SR RABRTRNEEELGRELEAONT,

BalE BICH/N\DIIVICEBERERSL. ELBERICTHEDE (EY. BEEFAI5—
BLUKE F)Z2EIMEANERENICEATSL. V/RL—2aVvk(BEFELER) LTI
NDHFHR DDS BUEEREIL - FEEA L NAARVFr— LR L-NEHELSE
9 5siRNAZRL, LD (1) EQ)DRELRRT AENARETHDHEE R -, ILITV/RL
—3aViRERHD siRNA HffiEHAEHEDLICT CAFETITELESKHLIMEREE
HRREMFEE OB BREEHIT I EN AR THHEEZ-GEB(3)DRAR) .

ERNMIENT INET [V/RL—2aviR lHBEE sRNAIZHEAEHLE-MRHE
[ZIFEAEELY,

<fHBNEFRHMAICEZRFFEL. TEBALNTT M DEFHAE >
FR22FE (#2HR) BIVFHM23FERHIC siRNA NMEBRHTHRSNWBESICIEES
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BEETHEOLON. A OF/REBERNBELIZRBING T/ NTIVEERTENATYIR-F/1T )L
DA%, FR24FELURIEERF /NI LEAVTRES YO FTRFAMERBIZY /RL—3
VEICTA siRNA ZBAL. /N ELNFESN SN ENT DOV TIFREIE S S UHEBFRAE
FETI, SHICEREFITL. TREMKBEETILEMZERL. MBS 5EK siRNA
BAICKOMEHREMRICEAL THES LUSHMERL RILICTEFL, SHITHEEETILEY
O BARSTHEROEBRENHBREITL. A siRNA OGRS A D ATREEE1ES .
=R7 NSNS E P
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## siRNA [EZAKEH RNA O—F (LU RED 3’ QIETUFEURE 5 H) A ATEY
{ELTULS, D £THEFIA RNA DHMNSRHEDHEEE siRNA ELEEIL T off-target R
FEBSELEIIBEETE TS, @ ERFHFETMBLTLS, Q@ RNA HMEBERICKT S
MittE. @ RELZEDER. © S§HIRNDOKEZEIE, L EDESIZHEFEE D siRNA
[CITENBN:-HEEET S,

(2)SEERFTHAHAEBEHRRFZERT HF OIFHEREF Inte JZENIZT R (FRIZMNEET
ELTOEMI—TIF)
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HIF-2 o D#F =7 HIHEFEL T Int6 NEIE SN Tz, Int6 [EXVREDARIETAILADIE
MEBGFEVELTEINACOEREICEELGREZRZL.HF-2a LEELTIOTT
V—LIZKENBEEFET D, —A.Intb NEFELLGIMESICIE HIF-2a (X, BFIOERIR
EEIFER{RIZ hypoxia-related element(HRE) IZxt L THEBIZ/EAL . Angiopoetin 1.
VEGF, bFGF D 2O MEHLEMERFHDESREZFEL . REMICH/NIEDN
A EIN B (Chen et al J. Biol. Chem. 282, 12707-12716, 2007) , $745 ., Int6 [XIEH M E
FEDTRI—RLYFD—DTHY . Int6 HFEMIZ/VvIF 0TS siRNA 1850 T
Int6 NHEMEELERSE ., TOFHE, TIZ HIF-2a A HRE [TEAL. MEHEREER
FONRERELSIEFRITCEICTNENREZFTEELETHEMNARETH S,

(3)siRNA DA RERET B=DIZ[NATUYR - F/NTLJRIZHAT DA

BEODEHBEFDERD)RY—LDOFEDKEE(X. Distearoyl-Phosphocholine
(DPPC)+Distearoyl-Phosphoethanolamine (DSPE)-PEG(EE##J 170 nm) 8 & Distearoyl
phosphatidylcholine (PC)-PEG (EE#Z#) 400 nm) DF/H A XTH %,
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SHEHEOEBRCEROEFHADORKIITHEN., EFTERCLETEEFICERLT
RAELE-TROKEEZTDAREL, JBE. TICEMREISIVRENLERNEE VVIL—UBE,
ATUNEE F)DMThNTWS, £ FE, MEFHEREERF (VEGF, bFGF &) EnF&EiE
BLE[VAMIWNARNA—]ICkbMEHEESIESRIEEFARIDITHONA TS, —ATH
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ERAMNEVRHEAKE RNAI EXIED2DODEHFNLGREETHAEHE. BRISHLTIEY A

LWRITRIDDN DR E AR EDRIRE TR OMRFEICTEIEL .

(N MEHFEEFETSsRNAZNATYYREF /AT ILFIZAESE . KR THBINELGT
BNATVIREF /T IVERFE-ERLT- (FR22~23FEF),
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&
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(2)Int6 Z1ZM D FELT= siRNA B D Int6 /Y IFIUMBDORY)—=24
M-SR - PR 7B ELGHERRIZE TS sRNA(REAVNES#1~#7) (&,
Y BRHIEEMBICEV TG OBEFRREEEKRFMICHIHEL - HFIcavrES#
6D Int6 /v FIUHBRIETIEFAD siRNA B, RRKTHT=, COERETEICAVIES #6
®D siRNA ZFLY. in vivo LR ILDFRIBF RO ITE 1T o71=,
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. (@ Teramoto N, Zhu HL, Yotsu-Yamashita M, Inai T, Cunnane TC (2012).
ate# Resurgent-like currents in mouse vas deferens myocytes are mediated by Na,1.6
voltage—gated sodium channels.
Pfltigers Archiv European Journal of Physiology, 464 (5) 493-502.
@ Kito Y, Teramoto N (2012).
Effects of Hange—shashin—to (TJ-14) and Keishi—ka—shakuyaku—to (TJ-60) on contractile
activity of circular smooth muscle of the rat distal colon.
American Journal of Physiology—Gastrointestinal and Liver Physiology, 303 (9) G1059-G1066.
® Nomura M, Zhu HL, Wang L, Takayanagi R, Teramoto N (2014).
SMAD?2 disruption in mouse pancreatic beta cells leads to islet hyperplasia and impaired
insulin secretion due to the attenuation of ATP-sensitive K channel activity.
Diabetologia, 57 (1) 157-166.
@ lwasa K, Zhu HL, Shibata A, Maehara Y, Teramoto N (2014).
Molecular analysis of ATP-sensitive K* channel subunits expressed in mouse vas deferens.
British Journal of Pharmacology, 171 (1) 145-157.
® Sidaway P, Teramoto N (2014).
L-type CaZ* channel sparklets revealed by TIRF microscope in mouse urinary bladder smooth
muscle.
PLOS ONE, 9 (4) €93803.
® Nomura M, Zhu HL, Wang L, Hasuzawa N, Takayanagi R, Teramoto N (2014).
Activation of activin type IB receptor signals in pancreatic B cells leads to defective insulin
secretion through the attenuation of ATP-sensitive K channel activity.
Biochemical and Biophysical Research Communications, in press.
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@ Sidaway P, Bowen J , Caputo F, Teramoto N, Brain KL
[Kv7 channel activation reduces spontaneous excitability of mouse isolated detrusor smooth
muscle, whilst leaving stimulus evoked contraction unaffected ]
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[IHREEETEHMEICRIRT S ATP BERAILFYRILYTAZIEDDFEY
ERIFENT
BE-FHR25F11A168 -5$66E AAFEEZS-FARIE
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(URL)
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(5 7ORRER (IREF) —BA (BF) 2004
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(EEH) FR24%£4A15H
(5 TRELE KE (H8%E) wHEEM (3NF) 304
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THIHXEBUV TS siRNA ZAVVERBEEEROFDMEICOVNT ATV SLORH




=21

DHMRBZERITH NPT GEEEITO

@ TRFOMRBEGEEICEITEEMAE ~REH- KEROHATZFDIC~]
(EMER) F24E10813H
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ELTHIFAZEBUTIVS siRNA ZRAVERBEEEREOAIMEICOVLT ATO0JSLDRK
HOMRERIZHMNYOTEERETo=,
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(EMER) FE24E11H8178
(5T EERIBEESFER (HEH) EERINEESFEREHE28E (B
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