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Establishment of a novel RNAi knockdown targeting nucleotide variations in
neurodegenerative disease—causing alleles.
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Allele-specific gene silencing by RNAi (allele-specific RNAi: ASP-RNAi) is an advanced
application of RNAi techniques, by which the expression of an allele of interest can be
specifically inhibited. Thus, ASP-RNAI is therapeutically useful for specifically inhibiting
the expression of disease-causing alleles without suppressing the expression of
corresponding wild-type alleles. To achieve ASP-RNAI, it is vital to design small interfering RNAs
(siRNAs) conferring allele discrimination. We developed an easy assay system with reporter alleles.
Using our assay system, we successfully designed and selected competent siRNAs conferring
ASP-RNAI against mutant Prion Protein (PRNP) and Huntingtin (HTT) genes.

AR E R
(BHEHAL - 1)
EL R [ B 2 & #t
Wk 2 0 2 6, 200, 000 1, 860, 000 8, 060, 000
Wopk 2 1 4 3, 300, 000 990, 000 4,290, 000
Rk 2 2 3, 200, 000 960, 000 4,160, 000
FIE
I
ik 12,700, 000 3, 810, 000 16, 510, 000

RIE /0« I o
BHEFR D2 - M« VR BRI - FREPIRRE
U 1 RS TR, RNAL

1. AFZEBRAA 4 A DY 5

RNAi [, fE {8 CEN - BRI OME
WTdhHo, JCITIEBEIFIEO 5B TlT—&%H
Y=o TND, SLIZERDEICE
WTH RNAT 2 W IR SR DG 03 iR S
NTWAD, LU b, TR RNAL

X2 =5y FBETICH L TEFORBEA2M
VAN v A B I B a1 &= e W AW
INTWB, FOOIEFRSSIBET. &
B SL B E T OX B 72 < B OB
SR I S Tz,




2. WFFEDOHW

BIE TR L7z & 9 ekt sri& s+ & XAl L
ZRNER )78 RNAT IS LA &
L0, EFRIGCHOSEE ., BRI Es
FO RNAiL w7 B ALK DEWERZS %
HE, ERBEFIITOFEFETHRREERDE
BN AR T 72T BRI ) v 7 XD
VTBAZENEEIIRD, I TR
WHRIFRINELE T EOERE BN, TOER
R TZRK (RS7) BB 1720 2 R I
Sy Ay (EEMEETICTEELR
W) T AKRMALD RNAT FEEIROMST A H
B L7,

3. WL HIE

(1) RENL NPT =2F7—PHEEF, 7

AR YT e T ETD 3 UIR

WZIEF 28 B O3B 14 Y = DNA fid

| ffiﬁ]\bvd‘ B — RN EAGF ST

éoﬁﬁﬂﬁ BE T OES ﬂbfﬂﬁb
B % siRNA & LR — & —%f S n 1 & i

tl\P%inﬂ’Wﬂ %J\L L AR — A —%f 35
R DIEVELL D & b ST AR TR R 72 RNAT
ST ETUREDL BWEZ o e E R
i 2 (X1),

1 VAR — 2 — R OB AR DRGSR

(2) EFROFEN LN S ikt L s 1
FEEMORNAL /) v 7 X0 U R FHETE % siRNA
o T, WHEMLD X —47 > MRS F
TIIERED cDNA 2RI X —%
FAWT, FEFRD mRNA 1256 L CIRIBE D KRR
MBI N FEINDDENERITT 5,
RT-qPCR, A X 7 ay MEZHWTH
Hih‘jﬂé

. R AR

(1) VA IRICEET L7 4 U BisT
EERZLUTCHKEET VI A ~—dHRICED
% APP & fn - DER 2 X — 7 M IE
TRPEMRNAL v 7 X0 2 R8T % siRNA

DEXF %Lfnq:'fﬂﬁxy )"_‘:/7 %TT&EO
Too FORER, ARSI &G IR LT
B2 RNAL /w7 B0 2 B kB 5 siRNA
ZRIETDHIENTEE, 2. ZO—#HD

FRHT D> & XL s 1 OFR B 2 B iR S 5 4%
1 PE AT I wrﬁbwﬂﬁ% 52N

T&7,

(2) TR P Ly U E—MNETH
BN TF v N R DRIRE S T, BRI N
F U F BB NG 2T o7, R
7L b U E— MF MR LRSS 0 B
ENRKTRIET A7, JEK &7 DR L
Bl EH & % RNAT O X —47 v Mcd 52 &k
LV, FZTAHAVFUrFUBRFNO—f
HLM (SNP) &z X —47 v h& LT,
BRI N F 2 F U BAGT 2 R R RNAG
) 7B T DRI AR AT, RAT DRSS
SNP Z il L., ¥ ABJRKBIE 1 %2 R R
RNAi /w7 B0 % siRNA DFREHT R L
7o SBIT, BRI NFUF LT LD
SNP DX AL TRFEDNT R A T T I
RDITHIET HH LA b L=, Zh
LORMEIE, T—F—AA F RNAL {RFEOHE
BllcRE<EWTS2 B 2615,

5. FleRFinLE
(WFEAREE . W
LR

Sy K ONE R T 12

GEEamsC) (B 11 10)

1. Takahashi M., Watanabe S., Murata M.,
Furuya H., Kanazawa 1., Wada K., and
Hohjoh H. (2010) Tailor-made RNAi
knockdown against triplet repeat
disease-causing alleles. Proc Natl
Acad Sci USA., 107: 21731-21736. (&
BAY)

2. Ohnishi Y., Totoki Y., Toyoda A.,
Watanabe T., Yamamoto Y., Tokunaga
K., Sakaki Y., Sasaki H., and Hohjoh
H. (2010) Small RNA class transition
from siRNA/piRNA to miRNA during
pre-implantation mouse development.
Nucl. Acids Res., 38: 5141-5151. (%t
HY)

3. Hohjoh H. (2010) Allele-specific silencing
by RNA interference. In RNA
interference. Methods Mol. Biol., 623:
67-79. (EFHEL)

4. Eda A., Tamura Y., Yoshida M., and
Hohjoh H. (2009) Systematic gene
regulation involving miRNAs during
neuronal differentiation of mouse P19
embryonic carcinoma cell. BBRC, 388:
648-653. (&FHAY)

5. Kitamura K., Itou Y., Yanazawa M.,



Ohsawa M., Suzuki-Migishima R.,
Umeki Y., Hohjoh H., Yanagawa Y.,
Shinba T., Itoh M., Nakamura K., and
Goto Y. (2009) Three human ARX
mutations cause the lissencephaly-like
and mental retardation with
epilepsy-like pleiotropic phenotypes in

mice. Hum. Mol. Genet., 18: 3708-3724.

(EHAD)

6. Hohjoh H., Akari H., Fuyjiwara Y.,
Tamura Y., Hirai H., and Wada K.
(2009)  Molecular  cloning  and
characterization of the common
marmoset huntingtin gene. Gene, 432:
60-66. (&E#A V)

7. Tamura Y., Yoshida M., Ohnishi Y., and
Hohjoh H. (2009) Variation of gene
silencing involving endogenous microRNA
in mammalian cells. Mol Biol Rep, 36:
1413-1420. (&EHAY)

8. Do1 Y., Oki S., Ozawa T., Hohjoh H.,
Miyake S., and Yamamura T. (2008)
Orphan nuclear receptor NR4A2
expressed in T cells from multiple
sclerosis mediates production of
inflammatory cytokines. Proc Natl
Acad Sci USA., 105: 8381-8386. (7t
HY)

9. Ohnishi Y., Tamura Y., Yoshida M.,
Tokunaga K., and Hohjoh H. (2008)
Enhancement of allele discrimination
by  introduction of nucleotide
mismatches into siRNA n
allele-specific gene silencing by RNA..
PLoS ONE 3(5): 2248. (& V)

10. m B & AEMRIEZ . (2011) R U 7Ly
ke U E— MRERBEFICRT 57—
F—AA RRNAL /v o XD, EBRE
&, 291 931-934. (EiEiHEL)

11 2 K 2 & LIRS 2 . (2009) BEREME/)N
ST RNADKHL Y — 7 = R, EGE
#0270 14-19.  (AEFiMEL)

(&) G 161F)

1. Eda A., Fukushima T., and Hohjoh H.
“Detection system for microRNAs
using a fibrous DNA chip” 3rd Annual
Biomarker Assay Development, San
Diego, California, USA. January
31-February 2, 2011.

2. Takahashi M., Watanabe S., Murata M.,
Furuya H., Kanazawa 1., Wada K., and
Hohjoh H. “Identification of triplet
repeat disease-causing alleles by a
novel pull-down method and
disease-causing allele-specific
silencing by RNAi” 60th Annual

Meeting of the American Society of
Human Genetics, Washington DC, DC,
USA. November 2-6 (November 3),
2010.

. Eda A., Tamura Y., Yoshida M. and Hohjoh H.

“Systematic gene regulation pathway
involving functional small RNAs during
neuronal  differentiation  of  mouse
embryonic carcinoma cell” 59th Annual
Meeting of the American Society of
Human Genetics, Honolulu, Hawaii,
USA., October 20-24 (October 23),
2009.

. Eda A., Tamura Y., Yoshida M. and Hohjoh H.

“Gene regulation involving functional small
RNAs during neuronal differentiation of
mouse P19 embryonic carcinoma cell”
RNAI Europe, Berlin, Germany, September
17-18, 20009.

. Hohjoh H., and Tamura Y. “Variation of

gene silencing contributes in a variety
of gene expression in mammalian
cells” 58th Annual Meeting of the
American Society of Human Genetics,
Philadelphia, Pennsylvania, USA.,
November 11-15 (November 12), 2008.

. Ohnishi Y., Toyoda A., Totoki Y.,

Watanabe T., Sasaki H., Tokunaga K.,
Sakaki Y., and Hohjoh H. “Sequence
analysis of small RNAs present in
preimplantation mouse embryos” 58th
Annual Meeting of the American
Society of Human Genetics,
Philadelphia, Pennsylvania, USA.,
November 11-15 (November 12), 2008.

. Tamura Y., Yoshida M., Ohnishi Y., and

Hohjoh H. “Gene silencing involving
endogenous miRNAs contributes in a
variety of mammalian cells’ gene
expression” 13th Annual Meeting of the
RNA Society, Berlin, Germany, July
28-August 3 (August 1), 2008.

. Takahashi M., Watanabe S., Murata M.,

Furuya H., Kanazawa I., Wada K., and
Hohjoh H. (2010) [Identification of
triplet repeat disease-causing alleles
by a novel pull-down method and
disease-causing allele-specific
silencing by RNAi| % 33 [a] H A4y 14
s ke, A, 12.10.10.

. LA ?aa%a%ﬁﬂ ki, (2010)

[INERIZ A O ~ 7 AR CHRELT 5
<4 271 RNA (miRNA) ORB 7 o 7
T/f/l/ﬁﬂﬁj % 33 Al A Ay FAEMF

2. #F, 12.9.10.

10. BCHEAT -, HIATSEF. 5 M SE - dBfiis

Z. (2009) [ Systematic gene regulation



involving miRNAs during neuronal
differentiation of mouse P19
embryonic carcinoma cell] 55 32 [A] H K
DTEMTERE, Bk, 12.12.09.

11 RPEfESE, HRER, BHE EHR, L
A K 1| A 2 Rz,
bz, (2009) [~ 7 AR TFAE
T A HEEEM: small RNA OfEHT | 25 82 [A]
HARE(L S FERE, M7, 10.23.09.

12. RVEf&ss, kL. b=, (2009)
[RNAi % HW 7= 7 U VR B A3 B
OFHE G EOMESL &S | 8 54 [AIHA
NEBEE TS, L, 9.23.09.

13. KEf&ss, +pde, B, R, £ x
ARz, fEABL, MEZ, JLiREE.
(2008) [~ 7 AHMIMRIZAFAET S BERENE
small RNA O] 8 31 Bl B Ay 14
WSS, MF, 12, 9.08.

14. HAT LT, dbfEiEE. (2008) [~4 7 &
RNA L ¥ —5 v NEB 12D 5 E G
FTRIDOZERAL) 5 31 [BlA ARy 4W
RS M, 12.10.08.

15. b2, BHAET. (2008) w4 71
RNA L ¥ —75 > NEB DL EG
TRIDOZERAL) % 53 Bl B AR N &S
S R, 9.28.08.

16. LI5S 2 | BRIFE 1, B2 S0, IS,
fimER]. (2008) [z - ~—Fk v
M FoFUBBTOIu—= T
ERRMT) 2 31 [ H AR RS, K
5. 7.10.08.

() G2 1)

1. dbigisE: 174 —H AT LAICL D~
A 71 RNA FEBUENT ). NA A F > 7HE
by K7y 7 BEE: &1 E—,
Mg, =X 7 ¢ —+ T A pp251-256,
2010.

2. JWGIEE - VT VX A L PCR FEBRA A K.
fm e - db i = . F L4k, pp20-38,
ppl14-122, ppl49-156, 2008.

(PE £ PEME)

OHRaRyL GE314)

AR RSHER LRSI 2 B 7 DB is 7 XX
TBAR T PEW) ORI XIS B 515
I AUREZ. SiEEE

MR - ITEEANE 2 —~ U A = R HL
A

FE¥E : HFRE

&= 1 2009-283653

HFEAE A H ¢ 2009 4E 12 A 15 H
EWNs o5 EHN

AR BT LV RSB
FE - AL E, SRR
MERIRE « AMSTATEE N ESLRG A - SRR AT

e B —

TEEE « FyRE

&5 1 2010-139925
HFEAEH B : 2010486 A 18 H
EWNFA DR« [EHN

SR PR BRAE TR BN

FHOFE - AUREZ. SEEE

FERIZE - IRSTATBUE NE NG - AR A
et B —

TEEH « KyRE

EE . 2010-222847
HFEAEH B : 2010429 A 30 H

EWNF DRI« [EHN

ORIk (FF 2 14)

L B S siRA S B X0 - s
T2 B AR R B D H S

A - ALRIEE

MR - IFIE A E 2 —< 2 A = AIEHL
J2ai|

FEEE - AR

&5 :2004264481
MEEHHE: 201 04£3H25H
EWNADOR] : A=A T VT

L BB &N siRA S FB L o ha A
N2 TBAR R BL O i
A - ALRIEE

VR - FIE A E 2 —< 2 A = AIEHL
2 a5

FEEE - AR

HH 4572299
WMEEHH: 201 04FE8H27H
EWNAOR] . HARE

(D)
Briz/a L,

(Z Dfth)
R Bl

6. WFIERE

(D) T e FeE

Jbfe  ¥52 (HOHJOH HIROHIKO)

() ENLKS#h - MpRRERFEE v & — - 1
TRAFSE TR SR B S0 - B R
MEE&ES:60238722



