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Fig.2 Persistence of RNAI activity in mouse postmitotic neurons (a) and during myogenic differentiation of mouse
C2C12 cells (b). The Photinus and Renilla luciferase genes and synthetic siRNA duplexes against the Photinus lucif-
erase gene or a non-silencing siRNA duplex as a control were cotransfected into cells. RNAi activity was examined by
a dual-luciferase assay at various days after transfection up to 3 weeks. Open and solid bars indicate the data in the
presence of the non-silencing siRNA duplex and siRNA duplex conferring RNAi, respectively.
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Medical Application of RNA Interference to Neuronal and Muscular Diseases

Hirohiko Honson

National Institute of Neuroscience, NCNP

RNA interference (RNAI) is the process of se-
quence-specific posttranscriptional gene silenc-
ing triggered by double-stranded RNAs (dsRNAs)
homologous to the silenced genes. In terms of
rapid and potent induction of RNAi by exogenous
dsRNAs, RNAi become a powerful reverse genet-
ic tool for suppressing the expression of a gene of
interest in various species including mammals.
In mammals including human, either direct in-
troduction of chemically synthesized 21-25 nu-
cleotide small interfering RNA (siRNA) duplexes

36  MEHRHE Vol.23 No.1 (2008)

into cells or generation of siRNA duplexes using
short-hairpin RNA (shRNA) expression vector is
often used for induction of RNAi, and its applica-
tions is expanding to various fields of science ;
therapeutic application of RNAi in medical fields
is particularly promising. I herein describe the
potential utility of RNAI technique against neu-
ronal and muscular diseases and properties of
RNAIi activities in neuron and muscle cells which
could be useful for realizing such an application
of RNAi.
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XA miRNA ORFERLBHAEIICE D> TS
A SN TS, Luciaznob¥ i, vk, =20
pre-miR-22 (miR-22 §TEEME) M "HRERNA 77/
YUYFTIF—ERR L LTA (PFEVEBE) H
L (47 vBE) ~ORNAZF 474 7% %
FITVBIEEREL T A, 7, Seitz b 11,

182(1202)

2y RAL12FEESR (14032 ST A BETE)
Li2dH B miR-127 & miR-136&EF D4 7Y v F
AV TORBEZI TR EZHLMILTVS,
ZNOLDmIRNA RBANSELo 2 REELICHS
BEFPLERL, X LEboRaE, o137
NODOEMEICZI—-FENTWBEL PO S REY
YRBETF, RUIPBELTVWE, DLy
AT A 7 RICLBEHIZ, miRNAWK L BRIEFR
EEEIE e R N TS Al Rt S o (-

BmiRNA &5—5 v MNEEFR, ZLT
JRES & DR E(:

miRNA &AEF () ORELE-T, Zho0¥

#3 THRFRNAFPF/VIUFFEF—HE

HABMD RNALF 4 T« 2 JICDDBR. ZTHEHARANA
ZBRUT, PTIURBEA /Y VBRELERTD. I
YEVERBHALTHEE, COBRILELSTRNALT ¢
T4 VIERITNS.

#4 RNAIF«sFo0T

RNA OEEER, BTN RNA DEERBBRDEEOEA -
REERIITEINEDDCE. ANARTSA Vv IREs

Bk, BNAOEBSRTOTI 2V IBBD 1 DTHH.
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A) u a gc ---  a
. ggga acauacuucuuluauau ccaua  ugg ¢

£ b miR-1-1 VL LT O T 1 e

T cucu uguaugaagaaaugua gguau  auc u

a a -a cga g

gg ¢ gc ugaacc
gcuug a acauacuucuuuauau  ccaua u
HHI RN AR R R R R R NI R R R
cggac U uguaugaagaaaugua gguau g
uu a -a cgaauc

uuca  uuu ‘—ga c a - au
gecc  ga uuccaugeuuc uugcauuc aua guu  a
L] ilHHIHH!lHIHH T u
cgg cu cgagguaugaag aauguaag uau cga u
-gag --u aaag a g a ac

aaagug ua ag c gc - au
accg c©cg cugcauacuuc uuacau ccaua cuau ¢
PEELEHE DEREREEEEE T TEEEED e vy =
uggu ggc gauguaugaag aaugua gguau ggua u
---uga gg aa a -a a aa

B) 5 > 3’

uggaauguaaagaaguaugua

Tddhk AR AR AT h Rk Rk

uggaauguaaagaaguaugua

HhrR Ak kA kT khdh ey

uggaauguaaagaaguaugua 3 miRNADATE > #8E B mIRNAD
hdh Ak b hbbarw & E;‘j
Eh, ¥URX, YaryTaunz, Bhov
uggaauguaaagaaguauggag 4 7 B RNA, miR-1DA7 ¥ VHig (A) &
B# L7 miR-1 OS] (B) #RLA &
5
T
2
N
©
4
z
&
=
==}

4 miRNAOBEIO7 7410 BEHI5—R3BHR)
T RADOKE, LB, BREILAZJURNAZELRNASEZHML, Cy3 (KB 7)), Cys (OB
EEBHET TN CLBEBEBRLITY, L 7URNARHTAF Y7 F ¥ — 7072 BRLADNAF YT
(T 72 R—V I ZFB L4 IFVEREY) 2RVWTEBHAT U7 74 VEREFT o2, HRESSRMICRALTY
% miR-1, miR-133a, miR-133b # #NFhD, @, ODEKAT, #LTHARTHEAMIBIL TV 2 miR-12a
PRIOTRLTH A
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F£2 V4 UORNALEREORE

miRNA (s)/ % —¥v b EfEF

Ml 2REB I URHE O

miR-155/? U U RECERBHE Eis et al. (2005)*
miR-15, miR-16/ ? Bl TRER S Calin et al. (2002)
Let-7/let-60 (RAS) Wi TR BIRS Johnson et al. (2005)2
miR-17-92 cluster/ ? s C RSN Hayashita et al. {2005)
Y A TRBLE He et al. (2005) 7
B TR DR & Bk He et al. (2005) 7

© =4y bmRNA (GBIZET) OBERERPEHI—F v b
BEFOTFUIHINCHLORA TV 2, FIEETR
A Y 74T 47 AR BB L in silicoDBITIZE D,
MIRNABEFIEOLF—FOTREIEATNS,
#2112, miRNA L FD ¥ =5y MBEFORIEHH

LPCholkb?, FLTEOEYENEHZzELD
oo BIHELAEEIE, ThS5OmiRNAWKL LA
EFRBGETRE, oMb, BEESISEILERGR
SiICHboTWA, 61, BREFEE SR TWwAHE
&, miRNALRBLEOMRTHS. FiCHitbi0®E
BRBEEFHALSPERDO0HY, TRLHICDOVTY
(o OHEEBFCEHATE (F2).

BU v E, B8 o3k RMEE LTHE T,
R2IART L) 2 miRNA BEFORBEEGES
nTws, BEY rAREALFTHESNS
miR-15/miR-16 DEHBR IO Tk, b
miRNA #BEF7 525 -2 G LEETEORENH
BELTWAIELREINTWESY, S5IC8E, 13q3]
WHEET S miR-17-92BEZF 7 5 A9 —DOREED
BIE Y Y NERME L OEEFHS NI 2o TET
WHEO T AR T REBER, Heb 12X5d
DT, miR-17-19bBEF 7 A5 -2 BEARHIE
RRFVTYRE, c-mycBBEAETFICL - THES
NAEEREAED LN, S L ICERELTRELREC
FELIERRENTV A, 2D miR-17-19b&I5F 2
SR - BARREEEFNVTTATR, BEE
BEMHTATRE =V RABBESL TR I L LS
ERTW3, In6OHER, miRNAPHEERICHE
bAEELRE (B8 BFThbI 2B RBRL
Twna,

miRNA ORREN, BORPRACERT 2
BEMLRENTETVA, LudP it ¥—X miRNA
T ADNA 7u—74fftuze—-X) 2ok

184 (1204)

mIRNABR 72774 VEFRICL o T, EREEH
TZBATAHIENTETHL2IEERBLTVS.,
Ih 5O miRNA ORFEE, BEOBRE/LIE
ZAHHPORIBZIEVTETHY, BOBHRBA -
SEICKELBRTAZEBHFERSE, 0Lk
miRNA BT 2H LWREE, 2 v s Bea—F
T ARZFIEDY T <, miRNA DL I % non-coding
BEFLREORR - RBICEOLLIEELRFLLT
+HERBTRETHAHIEERELTNAS,
ERTHELAZL ) CHH DO mIRNA OF— F R
ADFEIZE Y, miRNAORRZUENICHRL L
WEETETRETHLEILNS. ZLT, #0&
3 BN ERINCTR—- I TH5DNAYL 707 LA
HW (DNAF v 7EA) o#E, Z2LTERALZHE
WemRNARRT O 7 74 VEN L ZORE T 7
7AWICEITSERBEOHERTISHELICEER
EhpLEZILILS,

BHYIKZ

mIRNABSGHOLAICEEENRB LS ko 4D
BZZ2~3ENILETHY, ZOHERBLEFETD
HERIZEFELRBBBIHA LS, ULl
5, miRNAZ L AHEORETRAMBRH LTI
LA ST ST LEMASR, TLTRBLOME
BELPICRDIIDON, ZOHRLVEEBRERERNA
FFOEGEH~OBELEHY (BR) EEw0L
WL DITRoTETWA, £z, SETERERER
LT, miRNA W H LWSFREZH W
REIRE, TohFHLVHRIANSOHET 7u—F
L, bhbIHROMRAZREL T h LM
Bahz, £{0MELZHDLIOBEERNA ST
DEBOFEREEL L TRED, EFTTFEEILDHE
FEERFGFICERT I L 2 BT 5.
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