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BEOEARHS

SODIMEFERIC LB EM M RELAE
(amyotrophic lateral serelosis i ALS), % { ®
RYT NS 329, APPRPSI#RTERICL
% Alzheimer i, a-synuclein 2 % |2 & % Par-
kinson %, 2 % transthyretin (TTR) 1T X 5%
BT Io4 FRY) =2 —=028F < (familial
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non-specific sSiRNA specific siRNA
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Fig. 1A

Fig.1 Successful reduction of mutant TTR of V30M TTR transgenic mouse using siRNA-expressing AAVS

Effect of siRNA using culture cells (HEK293T) by Western blotting (A). siRNA-expressing AAVS (5 x 10"'v.g./kg, 5%
10"v.g./kg) was intravenously injected from the tail vein. Liver V30M TTR mRNA inhibited to express by RT-PCR
(B). Serum V30M TTR was reduced for more than 16 weeks (C).

amyloid polyneuropathy : FAP) 7 & H e fa KEBEEALLD, BBHICEAL TR = 2 —
FEERERR AR EE R ERREDS TRV Y F L VAR WL T
2BV Tgain of toxic function 7€ DIERT & shRNAZ B IH S8 CGISAZESODL M5 > 2
EZLNTWE: COEIBBEBOWREEL D VrZv IO ADRIEL BESELE0MED
BE, BRIy VN ORBEINMHT 5 N BERTH B,

HIUL, FOBEFEOWMM b &3 58E, 1T FAP T CREA S 5 B TTR AN 24
ZRET A E M CE L DI TH L. —TF, WSNEETIgAFPE Lo TREMRICHET
FUEHaAEEEEEOFREEALS TH ALS9 HHRHERCH L. HIEBHTRRETOEIL,
D angiogenin DI HERIC LD BERTY HEMEEIROWES TR TH S T LI LT

R & 315 haplotype insufficiency #°% O R B, W cEAEINSRETIROSSH 2 1§
ELTERON, Wb ERRETFHHR OIKE THIEVTENERABRRIC L WREESE

HTIEEOLRESZEITHAY W, A FFAPOREMNEE CTH L VI0M TTR
2. SODIICL DI REMALSPFAPDET IV ERICH UERR 2 shRNA (#172), R OB RIC
ITUAERAOERNALICE D BEFEE FUCTRIERRE TIPSR OBER

RNAT & W) i LW TACSIC ALS 2SR T shRNA (#351) O 28D shRNAZFH AL 2 1
BTHENEINEMRAETLIHNT ek 72 (Fig. 1A). 'C O siRNA ZIFIBIZ 3 U sk

SIRNA% £ 5 CHRISE/-6iRNA T Y AV x BMEoET 7 2 WY 4 v A (adeno-
Sy 2R AREHLT, T2 ALSOEFIVT associated virus 1 AAV) 8HlZ R ¥ —¥E LCH
JATHLHGIBALESODI N VAV 2=y 2 W AR VIOM TTRAMBHE S YAV 2
ITAEWHIEDETCEORBIREMF LA ST ARH LT, BRESICL 5> TFAPOD
& OFER, ALSTEIRD F4E 1L 800 H EL B s, I D V3OM TTR Ol 251 88 CH % Wit
siRNAi & v ) FETRIEEALS S HHEITECH L7 FofE, O VI0M TTR mRNA i34%
HTERMBBMIORLAEEZONS. LY Ty FAYI290% BL EE B HIHI 2 7z (Fig. 1B):
AWAIC X 5SOD1ICH§ 5 shRNASEH N2 4 5T, MHIHW I VIOMTTR: £ 8

—RERSODI LI YAV Zy 2T ADOEE % & #172 shRNA/AAVS DK F & T iz i
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Fig. 2 - Delivery of siRNA to neurons of temporal lobe
by intraventricular injection of tocopherol-conjugated
siRNA (labeled Cy3, red signal)

ML, FORBRINT 5 2 & THRIEDT D
b Litevs, 72k 2, Alzheimer D g7 L
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M VAV 2y 7 ADWRICEEEAL
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NY—=H A TVLHY,

B, ERIBIAWAORS I3 7 b7 A
v U229 T I VBN LRAERTF RIZ9DODT IV
FoUr A EE (RVGIR), Th&siRNAL
THARZERL T, HRESIC X D RmE M
BHZCC, P L BhE L TR O SOD1
DEBEBORBEIR LI2E VW) ™ JERH A
WA IAENE RS L b=
FUTEFNITY VRRED «TH T2y M S
BELTRBEAERL T VAT A P=YRITX
STHENICERE L2 8 Sh, R ORISR
[ 2Fi e Sl LRk b
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siRNADOERRERE L L TOBKIEHOMZER
%, shRNA#HM, off-target AL LT &
REILE DD, HEOSFEREMICTE
T, BOZOBELBIIMAINEE D Ik




WIKTEREI D D 5. Fhw 2, ZOHRBEHIRITE
BN EATEBY, BOAELHBETH LM
BAOF) N = FEICHRE QRIS D £
THbH. HEMECISRICHREERRECOHL
WIREEDOBIFIZ B W T siRNA ORI H AT2eR [
WKhBIEERHFLTNS.

X #®

1) Chendrimada TP, Gregory RI, Kumaraswamy E
et al : TRBP recruits the Dicer complex to Ago?2 for
microRNA processing and gene silencing. Nature
436:740-744,2005

2 ) TomariY, Zamore PD. Perspective : machines for
RNAi19(5):517-29,2005

3 ) Matranga C, Tomari Y, Shin C et al : Passenger-
strand cleavage facilitates assembly of siRNA into
Ago2-containing RNAIi enzyme complexes. Cell
123:607-620, 2005

4 ) Elbashir S, Harborth J, Lendeckel W et al : Du-
plexes of 21-nucleotide RNAs mediate RNA inter-
ference in cultured mammalian cells. Nature 411,
494-498, 2001 .

5) BrummelkampTR, Bernards R, Agami R : A sys-
tem for stable expression of short interfering
RNAs in mammalian cells. Science 29: 550-553,
2002

6 ) Greenway MJ, Andersen PM, Russ Ret al : ANG
mutations segregate with familial and ‘sporadic’
amyotrophic lateral sclerosis. Nat Genet 38:411-
413,2006

7 ¥ Saito Y, Yokota T, Mitani T et al : Transgenic small
interfering RNA halts amyotrophiv lateral sclero-
sis in a mouse model. J Biol Chem 280 : 42826~
42830, 2005

8) Ralph GS, Radcliffe PA, Day DM et al : Silencing
mutant SOD1 using RNAI protects against neuro-
degeneration and extends survival in an ALS
model. Nat Med 11:429-433, 2005

Raoul C, Abbas-Terki T, Bensadoun JC et al : Len-
tiviral-mediated silencing of SOD1 through RNA
interference retards disease onset and progres-
sion in a mouse model of ALS. Nat Med 11 : 423~
428, 2005

Singer O, Marr RA, Rockenstein E et al : Targeting
BACE1 with siRNAs ameliorates Alzheimer dis-
ease neuropathology in a transgenic model. Nat¢
Neurosci 8:1343-1349,2005

LiM, Ona VO, Guegan C'et al : Functional role of
caspase-1 and caspase-3 in an ALS transgenic
mouse model. Science 288 : 335-339, 2000

Kaplitt MG, Feigin A, Tang C et al : Safety and tol-
erability of gene therapy with an adeno-associat-
ed virus (AAV) borne GAD gene for Parkinson'’s
disease : an open label, phase I trial. Lancet 369 :
2056-2058, 2007

Thakker DR, Natt F, Husken D et al : Neurochemi-
cal and behavioral consequences of widespread

9

~—

10

N

11

S~

12

~=

13

Pt

gene knockdown in the adult mouse brain using

nonviral RNA interference. Proc Natl Acad Sci

USA 101:17270-17275,2004

Smith RA, Miller TM, Yamanaka K et al : Anti-

sense oligonucleotide therapy for neurodegenera-

tive disease. J Clin Invest 116 : 2290-2296, 2006

15) Nishina K, Unno T, Uno Y et al : Efficient In Vivo
delivery of siRNA to liver by conjugation of
a-Tocopherol. Mol Ther 16 : 734-740, 2008

16) Kumar P, Wu H, McBride JL et al : Transvascular
delivery of small interfering RNA to the central
nervous system. Nature 448 : 39-43, 2007

14

~

RNAi # - iR B OB EFiH#E - 713



Gene Therapy of Neurological Diseases with RNA Interference

Takanori YOKOTA

Department of Neurology and Neurological Science, Tokyo Medical and Dental University

RNA interference (RNAI) is the process of se-
quence-specific, post-tanscriptional gene silenc-
ing, initiated by double-stranded RNA (dsRNA).
The gene therapy for familial ALS with siRNA
had been started and showed promising results
in the model mouse. There is a recent progress in

T14: Bk - Vol 26 ¢ No. 6 (2009)

the delivery of siRNA to the central nervous sys-
tem. There are still important problems for ap-
plication of gene therapy including off-target ef-
fect and gene delivery of siRNA, but a rapid
progress can be expected because of the extreme-
ly high efficiency of siRNA.
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(gain of function)D22003H 5 Z AL T
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(gain of adverse function)X° % % (gain of toxic

Gene therapy: to neurodegenerative diséases by siRNA . Takanori Yokota, Department of Neurology and Neurological
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BHAZ5hTWS, #BEBHEAOFUNY ~OFZICEHLVESERE I TV 3. off-target 8, short hair-
pin RNA (shRNA) M4 &, R ABRINEHBEREZ LY, siRNA OSVIFHIR P S ALS ADISAF &

RICEBLTWS I EFEBFVEVBDERDNS.

(BRFRH4E, 49 : 821823, 2009)
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