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EEXE#BREHEAREDE (ZI50EBRABEHREE)
w OB B O & & F

NF U N UROBENBEOER 2D S LY RNAI FEENZERET 2
FIRMAREORRB LMY (H18-2Z2Z3——K&K—-021)

EEMEE e BE EiRW - WRE S -HRIER 2R

KRR, INETEYRBRENRN - RHEEOMBERER. NoF 2 b
RICH LT, ZORENEFEORRBZEREELTWS. NF 2 b RIE. FESY
- NTBORBE - BENZOMERHOERBTHEEZEALONTND, LERST, B
BEERIKRANICIE. FEBGCTEYOREXLIGENREIG. #RBERe0EE. &
B 2O OBENEEANBRCERK T EEAONDS, BRABINKEDTE, Kit
ROGBEREMRE L TEE SN TS RNA interference RNADEZFIA L, HE(E
BEONF O F U BEGRTORENGICL2BENBREOHREZBREL TV, XFEE
(FHEE) X, £T5HO RNAI FESEMHOEAL LT, #8380 RNA R AS—FII
12& % short hairpin RNA (shRNA: #ilaN THIE#HE. Dicer KXo TT/OEZIH
RNAi D XAF 4 T—# —&725 small interfering RNA (SiRNAIZ/23) BERANS.
RNABRYAS—FITOE—F—IcLB shRNARR I XI REHBE. ThoZ2AN
72 RNAI BB I AFAZHENLUE. S5, FhIPA127U 22X > T shRNA 23|
FHET S shRNARE 7S5 AI REBEL . Invivo RNAI FEOBRNELTIE, N>
F R REFIVITZADMKAIZ shRNA BRIRR 7 F—ZBAL, TOFRERET L.
FORR., EREFNIYADRNEROREERE Ao MREMIRVEE I NI,
e BEREONTF U N OREEENRREINTWSHIEFTF VBEE UCH-L1I A
RIIDOWTH, TOEBERERNCFUOFOBERERTL THRELOREZ.
WP EYENFEZAVWTER Lz, TOHER, TS5 OMICRERCEEENHES
NxM-o 7z,

LT RIEROERERERNE LTEEEINT
W% RNA interference RNADZEZFA L. #
OBRENBRBEORREZEEL TV N T
N REEDHEEERBIL. AR NI E
ORBE - BENHRERDOEFETH D EEX
5 TW5B, LizW-o T, BEERERACIE. &
A FFEOER REETFENORE Z 213G ROFRTME. &

ERFE. CNETEDRBEREN N> BEETL2OEE. A D OBEDNE
FEREOEREENMRE N TF U M RICH ERNBRROEZERS IEBALNZ N T

S EPRE fE  EF
BRI —
FERBTIERT
RRAERE4E HE



PR TRERBET O\ F L FUEE
F) EEDOREEEPRLSNIINTHS, L
o T ERBMON L F U F U BRTERR
FIRBEAHRTEZEB N F 2 D URORE
EREBBEICEHETLHIEEZ NS . BLAEIIN
WKEDE REROEREREME L TEES
NTW3 RNA interference (RNADEZEA
U REANF O F U BEFEY Ty hET
% small interfering RNA (siRNA: RNAi %
FETH/NIIREHE RNA) 2REL. €O

RNAI EHBEORES AT LOMA ZLT

NF R RETFIVEYZEE - -EBRAR

BRDROBREZTT> TE . 2N 5 DRI

RNAi OBBOEHEEBRSTBL, TLTH
FNER LIS TORNE - BEBIRL.

BE, RNAL B ORBERES - BENE
BBk 7S RNAL BRI ZEA LKL B3
MIZEV RNAI SEEFSEIINTNS. 2
N5 OBE RNAI FESMZEA L. & 5128
BOBNEERE - PHEEERET B L. 48
ARBBRORLED I TEFEOBMICEE
THEMOEBTHD. BEETHB. Ko TEMH
2213, WEOE L\ RNAI FE R 2 BENIC
BAN RREETTHEEEENFLF
BETZ L THRENEESHEETORER
HRENEEEBLTNIF L P U ROEE
BBBROERE L THRSLEZDI T NIF LR
CHERAMDBFRENEERSHBRETICD
WTIE BEENF OF VIR KDEBEERER
RENICHES MIFED D TREDOREEN 5 5
aREEERSEEETORADAMNS
LRI ND., BERBNESN SR TS, *
NoWBBKERTIHEOY—¥y M EE
FERB, Eo T NIF UM RICEET 3
BREHBETFOERICD VTS AR TR
ATE,

B. BFRAE
D RNARYAS—EI7OE—F—2HH

3 % pcDNAB.2-GW/EmGFP-miR 75 2 =
RRZF—A > ErOPz>HEHANT,
RNARU ATV IICL> THEEIND
short hairpin RNA (shRNA: #ifa THRE
#. Dicer BERIC k> T7 O X & siRNA
ERBIBBRVATLOBEETo ., N
FUOFUBETFERS /v IFICTEE
% siRNA OEFIZEIZ., &y 1 TD
shRNA Z2REHTEHEmRA Y ITDNAM Y
ABEET OFEABEHA Y IDNA) &R
L. 7=2—U>J%. 204+ IDNAZE
e~ —RIZEA LR,

2) EEE1) THELZ shRNA BH 523
REREZ, F—bhUxA - AFLH (4 2E
Mooz f) ZAWT. shRNA 23512
FRIVA U TREFERNGER
pT-Rex-DEST30 BIHT7I X2 RAICY T &
O—=>%7 U7k,

3) LE1). 2) THELERE I3 RIL
EBHFT—H—ELUTGFPHEEFNRI—K
ENTWB, NFUFUELRFO RNAL
O CHRERET BRI, NIF
vFUCEEBEFIFY 1 & DsRed
monomer EETNEE L ZHERETED
DRETIXIREHEBELE,

4) BELERBRISAIRDNARK, URY
TZHI2000 NS AT a  RE

(freErodzra) ZERAVWEURT Y
23 & o T TR Neuro2a #iiE, &~
T-Rex-293 MifZICEA L. 0%, HIEEM
HEZ. RT'-UT VI AT LPCR, VILAS >~
JoOy hNEEAWT RNAL K&3 /v 7%
T UBREREL .

5) T hSH14 21 ick?D shRNA BERFE
DFE. bk T-Rex-293 Hifa 2 AW, #ifE
BFhoHAa7U 2« TJU—DEBERFT
EEIEE, FEBICE. 1 wml 75
P17 2k o T shRNA ORBEFE
U7z,



6) \oF R URERBRTETINEME RN
BHEORE LT, shRNA BH 75X
I RRZZ—RBRNARUAS—FO7OE
— & —#E#H) & R6/2 ERETTFINIT A
WNicgE L, TENFEEERDR D
WTHRE LTz,

D NFo R UORRBEZERGTEREL
T. UCH-LIBRFERLEFEND T
FUEGFICK 2EEEEKRT U THIESE
EOHEEIODW TR 2B I 2o 7,

- C. IR

D f#EkoUBRHL TOE—F—ITfREX
NBRNARY AF—FIN7aE—%—Hl
Bz k3 shRNA BB AT LML, BH
EBIENEEERBARNARYAS—FD S
O%F—4—{2& 3 shRNA BHI AT LD
BEZ2fT-o/. £9. Cytomegalovirus
CMV) 7 oxe—% — %2 #®HL &
pcDNAG.2-GW/EmGFP-miR HHR 75 X
I RZANWT, B siRNA 2 W LRTO
MENSEBEONERDIBIINSFUF
CHEETE/ v I TS siRNA OF
FZ&HiZ shRNA O#El & 72541 IDN
AZREL., TORETIAI RNIKEA
Lize W< OMOF A TDEIRS shRNA
BRERIVI—FEBEL, N>FFr—
DsRed BB ETE2I—RLAERERE TS
23X REFICHEBMRERNCNS AT
varyllk, ZO#E, &Lz shRNA
TEWZRNALI D/ v I ¥ UEIRINERS
ZEDNBHBINE,

2) 5T, kEl) THELETSIAIRE
Biz, T2 ko TREFE

T&% shRNA BRTI5XAI ROBELL.

CORETIAIREANT, EEENY
F>F > —DsRed BiEY N7 ENREH
UTWAMIlENIZ, T hI91 70202k
5T shRNA 2587 5L, EERENF

> F > —DsRed fi&y /N0 EDEESE
RFEEL TRV T/hE <23
ZEDEEEIN,

3) REBETIITAWAN, NFUF#E
mTEY—5 v hET B shRNA REARY
F—2BATDIECES THRHUEROR
EROBE. BOoNEERD. Eahik
BEDMERE, ZUTHS MR ERR RN ER
N7z,

4) BEENCGFUOFUBEFICLIBRERE
Bak& UCH-L1L BEFEREOBEEZM
FEAEZRIETICE > TREL N, BE
BB e UCH- Ll BEFEREEOBICHE
ERREFREEINRM - .

(BEEAORR)

B AT BHREER. TT, B
R 5 — RIS B R B A AR
BRNBEATERINRRE 2T, ZEOE
WE WY e TIHE OEE &2 5 TSk
EESAELERET (N1 H) OEE2T0, 5
MINZIT 2 EEERANBICE Ebi. b MER
&R WBIRIER L 72 - .

D. Z&

BH RNAI FEHEME U T HRORNAR
JAS—F¥IM7OE—F—ick?d shRNA %
HIZAFLAMNSBRNARIAS—FI7TOE
— & —iZk 5 shRNA BRI AFLAEZEBEL
o EEDRNARYURAST—FINITEL B
shRNA RE#E, BEI > bO—I)LOFHENRT
9, MOMIEAICKED shRNA #REFEx &
TLED, FRIZHLT, RNARUYRAS—F
TICEBAREFEATLT. REEOT 1D
ORNAEBERUC 70X Z2RTENER
FOIw YT OBRFEINDS, ORI,
RNAiI 2 E 32K L TEEODRN
RNAi 2 FETESELELAO6NS, T5IT. R
NARUAS—FISOE—¥—%FlO70O



E—F—ICEABIET. HEEEN RNAI
PEFFEE RNAI KASICEHRTE I EMN
T&3, BX, 9H. CMV7/OE—5—25
FRIHA ) UBRBROTOE—F—D
BRETFIIHA 7 2ICkL2 RNAL FE%
EIFELE. ORI, RNAIFEQI bDO
—)VERB L, RNAI BERICBIIARNARY
AS—FI70E—¥—OLADREEER
THREEE- . 5. ZOHLWHED X
FLIZERLTHBRL HEREORNARY R
F—EMIATLNERIR L 72LED shRNA
LB NI ADP 2w I UADFRTHIN
$E TN (Nature 441:537-41, 2008), =D
BEBEGEEZERTAZDCHHLNRNA
RYAS—FISOoE—¥—I2& 5 shRNA
FBEIATFLDHBAREETHBEEZLN
5, 51X, ZOHLW RNAI FE I ZFLD
LB OVWTREL Tk s i
WEEZ 3,
SE.RNARYAS—FISOE—%—%
BHEH L7~ shRNA BEHARY ¥y —E LT, BEOD
BERII—EBELE, TORRBRTS
shRNA IZ, ZREEICEZLOENEHBHD
O, 7OBAEINTELBH1T K siRNA IZF

CEINIBRBEXIIRE TN TN, &I,

FEIN RNAIFEER. TN ENERSE /v
DT UHERERLE. DED. BRLUE
shRNA O KEEDEWND, RNAI FEEZ
D) I I MBRIEETRIIENELD
N5, %> T. RNARY A S—F I SOoE—
& —ick® RNAI BEIATFLOEA . REHE
®% shRNA OEENEERRA > MTAR?
ZEEZENS,

NFOF U EBETIRLUTEN 9 I
T %R %E B D siRNA BF 2 BRIz
shRNA BEHARX7 & — (RNA RYJ A S5—F
BR) 2AWT TNERETTIVIUZMA
NEBRE5T B I EICL > THREERDERM

Z LU TEMPRENERI Nz, 205 OFERIE.

siRNA 72285 L EETOBREE -T2
HOTHYD., RNAIBBEOEEEZBIREBL
7. 5113, EBORNARU AS—F I 7O
T—& =D shRNA BEAR7 ¥ -850,
LKDEEIROBNVFEIZTLOBELE
DEEHICDNVWTRHNTEFETH 5,

E. #&#%

1) &# RNAI FEENOEA L LT, RNA
RUAT—EI7OE—F—2EEBKRLE
shRNARERIF—Z2HEBEL. FNE2AVT
NFOF U BEFORBEENHTEIHLN
RNAI FE AT LAZTHR ST,

2) ThIHYA4T 2L 5T shRNA ORE
23> bhO—)LL RNAL /w7 ¥ %414
T2 shRNARB /S5 XI REHEEL~, 2L
Ty TNZEHANWE RNAIFEREEEEL /-,
3) shRNA RENIF— (RNA RUATF—
FO70E—%—##l) OWMHNEEITLS
RNAI FEBICX > T, BEETINITADKEDN
EROREEBE L ERREBHEL 2,

4) UCH-L1 BETERLEBENCFUF
VREBDBEAERT LU THREIEEOMICE
BREERREEING, o 2.
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BEXBREHRBEHED S (CIA0RBREMFEEE)
THBFAREE

NF IR BT BRERF OMAEERABERICAV7 shRNA BEEM OB R

SHEBEE fE ER ELEW-SHRED 5 BRIFRT RSN E

ERERENDBEED ZUN BRI ERICNL TEO R
B S RO TR REEE R T L2 B EET 5, FOERICDIFTA
CFURNARIEAEY T, WEAHROHIEDC S TRFORE. T8
RV ERRETENORECISEHEORE  FEL LEELEAR
ROBEE BB BERERSOBEETS NOF N RORES
FHFICEEL TiE, UCH-L1 @ S18Y £A OB ENIHEIN TN, B3I
&> TUCH-L1 & huntingtin &>/ 78 O #E5E 434%. huntingtin BAETFICESH
B IC BB 5L O TR AR E N, S, N F UM R R R
EFITHL THRFELZ SIRNA 25417 SiRNA BERIY—E2HEEL ., OB EICE
STERBEFIVBYOREOEITE SRNA E0bEVRIMEIT2ZEEENEL

7',
-0

A. TREE® _

ERE TR, CNETHRELSN TN -5
REREBOREAN L ADRHALEEL
BEEEERTAILEDE T, BEASNT
W BEHR A MR B DR IB TS ARIC I, AR
FENAEEEL TN B, Bl HHEMEIaE
PRV TR AR M B AR R 0 Sk BB
REEEFLTNEEShMS TE, HiZ
PRSI FIENRREBICHBEE 25N
THBY, £EZOEEELTREY S SIED
R BEMEEIN TS, LENST,
MR EEROBRRICIE. MR

THEREERICNA, REETTEMORE.

BRANBRAHICLIEEBER2OEE

PIEEREROEEZHELE 5N S,
HREEEREBEO—DTHBENF U IR

13, huntingtin @EFOITIV 1 TCAGRE

MEEBET S, FOER. BEFEWTH
% huntingtin #>7HIX, EEICENRYS
WV H3 88 (PolyQ) & & BRI AR
BMOBREER 2 —O  OMREEEFET S,
NIFIRARRINET, RFEOEFEE
HiTIRBHENH DM TORN, BL1dT
NET B FF(LEEE UCH-LI OPisE
BT o TERN, Rl EFEREDNF b
UREBEICBWTUCH-L1 @ S18Y £HEIEN
CFUNRBELOBREENREINZ F
Z T, ABFZETIE huntingtin B EFHEICLS
MRSES UCH-L1 SI8Y BREDEEZEFN
B U, i, B& LR O L KRS
IFICBEL T RNAIL 2V ERBETORE
WHEMEZHBEL XIVRNFUNHRET
JVRIATHEFEL., shRNA BEAN75—DF
HEERLTEE. FARTIRINSDREE



HEIZ, ERIRBRIGEDTAL5. MM

R2DZHERR (E &2/ )V B CREXL T 5T

EEREEELUE, BEMITE. NS FURREIC

BRI D AN X LORERED L,
FMREBOEMER LITDOWTIRBER

BEERE -BEHEOEBEBAREEYZAWVE

structure based knockdown D FEIZL> TE

o FRENBROEILIREF UL

B. B4
(DN F U RIBIAMBEEDOAI =X A
R

huntingtin & = F (Q22-Q151) . UCH-LI
(WT,S18Y) . ENETNDRIE T SAIRNR Iy —
EEBHBEAN VAT I3 Uiz, T,
Western blot fEAT T NIVEZBIEL. ATP
assay. LTP assay &7\, MilAEREZEfT-
7o
INGF U IR DIBFERFE

huntingtin BETF (Q22-Q151) & shRNA FIR
TIAIRRG Y~ NG AT 2 a  BETH
% Lipofectamin 2000 &IB AL, BB
AT xJar Uiz, D, Western blot 7T
FONIEERELZ

EB2HONFUFRETIVIUR
(B6CBA-TgN(Hdexon1)62Gpb/J) IZ shRNA ]
TIAIRR I —200 ng ZEE ExGen500 K5
T4y NVEEAL. —EHE O, TE%
R MmEERORMET /.

(fREENOER

HMEERT AR EIRT X TEILEH-
R I—HRFRMBNEREEMRER
NEESTERINARZRTL. ZROFY
ERICE > TREDEE BB ITKE
NIH QEEZFIGFYNZITLERZR/NMRIC
Bk, cMEFZANEHERERBLRNS
7z

C. E#R
(DINZFUPRICBIBHABALDAT =X I
ol

EEREEZBITNSF UM REETIR
UCH-L1 @ SI18Y ZRDREEZENEZNTENS,
4 i huntingtin BEFICEXBHMEIES S18Y @
BEE 2R S18Y BHET TIE. Wild-Type
(WT) IZEeX huntingtin ¥> 7B D BEARR
WCERIZRESN T, huntingtin > /7B EDEI
KRB BEINEN o/, Fe, ATP assay.
LTP assay {240, huntingtin @ polyQ DE Xk
BT HE R ZEA B ERIINBI LD M- =48,
WT. S18Y it kAEIIEEINI o=,
RINF U IR DREIERR

N F P RREEET THS huntingtin 12
R RAV7S SIRNA QEEREDN, REET NV EY
DEMITHRVBBIEN|EZIN TN B, £HF
F T, €D siRNA £7TIZ ShRNA HERI5—
EHEEL. BEHERCHEEROTIRARAIZ
BEERETAIET, TOBBEDROEEEZR
U7z, M shRNA REANIY—%ZE A
Uiz 48 MEZ T, SRBRBICHENESR
huntingtin ¥ >N JEREEKET. BF
huntingtin Z>NNIEEREA Uz, —F. BEAL
20BF % TId, E% huntingtin ¥ /808, BE
huntingtin #> /N7 ERFKICHADUI-MARNE
BINT, £z, shRNA ZRANICHR G IN/EE
EFIIN TR R REICHAN, BEROE
E. BONREERD. EBBEORE. £F
HHOEENSBEREINE,

D. &8

N=F2I N F N fRTnE iR
RETE. BEOSTERFENERNSRKESE
EEZRLICVDBOFEBGTRRESIN
7o MELDUWREFAIT DOV TR EDHREDOEE
ENEEREIN TR, REEEBDREE



RBIWTAHILET. MEREOSEMLZTTRL
BEANBREORRLBE TERLAFINEE
> TW3, REWCEL TEERMCBIT2HER
5. BEHEORERL. BE. EREMEME
H-HREMLOBENRBEINTED,
conformation FRDESDHENLEEBIITRM—
ARMA. HEMREERASLRREAROER
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ABSTRACT

Allele-specific gene silencing by RNA interference (RNAIi) is therapeutically useful for specifically
suppressing the expression of alleles associated with disease. To realize such allele-specific RNAi (ASP-
RNAI), the design and assessment of small interfering RNA (siRNA) duplexes conferring ASP-RNAI is
vital, but is also difficult. Here, we show ASP-RNAi against the Swedish- and London-type amyloid
precursor protein (APP) variants related to familial Alzheimer’s disease using two reporter alleles encoding
the Photinus and Renilla luciferase genes and carrying mutant and wild-type allelic sequences in their 3’-
untranslated regions. We examined the effects of siRNA duplexes against the mutant alleles in allele-specific
gene silencing and off-target silencing against the wild-type allele under heterozygous conditions, which
were generated by cotransfecting the reporter alleles and siRNA duplexes into cultured human cells.
Consistently, the siRNA duplexes determined to confer ASP-RNAI also inhibited the expression of the bona
fide mutant APP and the production of either amyloid B 40- or 42-peptide in Cos-7 cells expressing both the
full-length Swedish- and wild-type APP alleles. The present data suggest that the system with reporter alleles
may permit the preclinical assessment of siRNA duplexes conferring ASP-RNAI, and thus contribute to the
design and selection of the most suitable of such siRNA duplexes.

KEYWORDS: RNAi, allele-specific gene silencing, amyloid precursor protein, Swedish mutation, London
mutation, reporter allele

INTRODUCTION

RNA interference (RNAI) is a powerful tool for suppressing
the expression of a gene of interest (Dykxhoom et al, 2003;
Meister and Tuschl, 2004; Mello and Conte, 2004). In
mammals, RNAI can be induced by direct introduction of
synthetic small interfering RNA (siRNA) duplexes into cells
or generation of siRNA duplexes using short-hairpin RNA
expression vectors and its application is expanding to
various fields of science; therapeutic use of RNAi in
medical science and pharmacogenesis is particularly
promising (Caplen, 2004; Dykxhoorn et al, 2003; Hannon
and Rossi, 2004; Karagiannis and El-Osta, 2005; Wood et
al, 2003). Allele-specific gene silencing by RNAI (allele-
specific RNAL: ASP-RNAI) is an advanced application of

RNAI techniques, by which the expression of an allele of
interest can be inhibited (Victor et al, 2002)., Accordingly,
ASP-RNAI is thought to be therapeutically useful, ie., it
can specifically suppress the expression of alleles causing
disease without inhibiting the expression of corresponding
wild-type alleles. To realize and control such ASP-RNAI,
the following issues must be addressed: selection of
competent siRNA duplexes that strongly induce ASP-
RNAI; and qualitative and quantitative evaluation of allele-
specific gene silencing.

In this article, we describe an easy assay system for
assessment of ASP-RNAiQ with mutant and wild-type
reporter alleles encoding the Photinus and Renilla
luciferase genes. Using the amyloid precursor protein
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(APP) variants (the Swedish- and London-type variants)
related to familial Alzheimer’s disease (Goate et al, 1991;
Mullan et al, 1992) as model mutant alleles, we
determined the effects of siRNA duplexes against the
mutant 4PP on allele-specific silencing as well as off-
target silencing against the wild-type allele. The siRNA
duplexes having the potential to specifically suppress the
expression of the mutant reporter allele consistently
inhibited the expression of the bona fide mutant APP as
well as amyloid B 40- and 42-peptides in Cos-7 cells
expressing both the full-length Swedish- and wild-type
APP alleles. These observations suggest that the present
system could permit the selection of siRNA duplexes
having the potential to confer ASP-RNAI.

MATERIALS AND METHODS

Preparation of oligonucleotides

DNA and RNA oligonucleotides were obtained from
INVITROGEN and TAKARA, respectively. For
preparation of duplexes, sense- and antisense-stranded
oligonucleotides (20 uM each) were mixed and annealed
as described previously (Hohjoh, 2002). The sequences of
synthesized oligonucleotides are shown in Tables 1 and 2.
Non-silencing siRNA duplex (siControl; Qiagen) was used
as a negative control.

Celi culture

Hela, T98G and Cos-7 cells were grown at 37°C in
Dulbecco’s modified Eagle’s medium (Wako) supplemented
with 10% fetal bovine serum (Sigma), 100 U/ml penicillin
and 100 pg/ml streptomycin (Sigma) in 5% CO,-bumidified
chamber. T98G cells (Registrty No. [FO50295) were
obtained from the Health Science Research Resources Bank.

Construction of reporter and expression plasmids

In order to construct plasmids carrying reporter alleles, the
phRL-TK (Promega) and pGL3-TK (Ohnishi et al., 2005)
plasmids encoding the Renilla and Photinus luciferase
genes, respectively, both of which were driven by the
same herpes simplex virus thymidine kinase (TK)
promoter, were digested with Xba I and Not I, and were

Table 1. Synthetic DNA oligonﬁcleotides
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subjected to ligation with synthetic oligonucleotide
duplexes corresponding to the Swedish-, London- and
wild-type APP alleles (sequences of the oligonucleotides
used are indicated in Table 1). The resultant plasmids
carry allelic APP sequences in the 3’-untranslated regions
(UTRs) of the luciferase genes (Figure 1A). Expression
plasmids, pAPP695wr and pAPP695swe encoding full-
length cDNAs of the wild- and Swedish-type APP alleles,
respectively, were kindly provided by Dr Tanahashi
{Tanahashi and Tabira, 2001).

Transfection and reporter assay

The day before transfection, cells were trypsinized, diluted
with fresh medium without antibiotics, and seeded into 24-
well culture plates (approximately 0.5 x 10° cells/well).
Cotransfection of synthetic siRNA duplexes with reporter
plasmids was carried out using Lipofectamine 2000
transfection reagent (Invitrogen) according to the
manufacturer’s instructions, and to each well, 0.24 pg (40
oM) of siRNA duplexes, 0.2 pg of pGL3-TK-backbone
plasmid, 0.05 pg of phRL-TK-backbone plasmid and 0.1
ug of pSV-B-Galactosidase control vector (Promega) were
applied. Twenty-four hours after transfection, cell lysate
was prepared and expression levels of luciferase and B-
Galactosidase were examined by the Dual-Luciferase
reporter assay system (Promega) and Beta-Glo assay
system (Promega), respectively, according to the
manufacturer’s instructions. In the case of transfection of
siRNA duplexes and expression plasmids (pAPP695wr
and pAPP695swg) into Cos-7 cells, 0.4 ug of each plasmid
and 0.24 ug of siRNA duplexes were applied. Forty-eight
hours after transfection, culture media was collected and
cell lysate was prepared.

Western blotting and ELISA

Culture media and cell lysate prepared from transfected
Cos-7 cells were examined by western blotting as described
previously (Lesne et al.,, 2003). Equal amounts of proteins
were separated by SDS-PAGE and electrophoretically
blotted onto PVDF membranes (Millipore). Membranes
were blocked for 1 h in blocking solution (5 % (v/w) fat-
free milk and 0.05 % (v/v) Tween-20 in PBS) and

Name Sequence (5 3"

ssAPPwt(Sw) CTAGCATGCAGGAGATCTCTGAAGTGAAGATGGATGCAGAATTCCGACA
asAPPwt(Sw) GGCCTGTCGGAATTCTGCATCCATCTTCACTTCAGAGATCTCCTGCATG
ssAPP(K670N-M671L) CTAGCATGCAGGAGATCTCTGAAGTGAATCTGGATGCAGAATTCCGACA
asAPP(K670N-M671L) GGCCTGTCGGAATTCTGCATCCAGATTCACTTCAGAGATCTCCTGCATG
ssAPPwi(Lo) CTAGCATGCTGTCATAGCGACAGTGATCGTCATCACCTTGGTGATGCTGA
asAPPwt(Lo) GGCCTCAGCATCACCAAGGTGATGACGATCACTGTCGCTATGACAGCATG
ssAPP(V7171) CTAGCATGCTGTCATAGCGACAGTGATCATCATCACCTTGGTGATGCTGA
asAPP(V7171) GGCCTCAGCATCACCAAGGTGATGATGATCACTGTCGCTATGACAGCATG
ssAPP(V717F ) CTAGCATGCTGTCATAGCGACAGTGATCTTCATCACCTTGGTGATGCTGA
asAPP(V717F) GGCCTCAGCATCACCAMAGGTGATGAAGATCACTGTCGCTATGACAGCATG
ssAPP(V717G) CTAGCATGCTGTCATAGCGACAGTGATCGGCATCACCTTGGTGATGCTGA
asAPP(V717G) GGCCTCAGCATCACCAAGGTGATGCCGATCACTGTCGCTATGACAGCATG
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Table 2. Synthetic siRNAs used in this study. Sense- and
antisense-stranded siRNA elements are indicated by *-ss” and ‘-

as’, respectively.

siRNAs against the Swedish APP mutant

si(T10/C11)-as

Name Sequence (5 -—-3

si(T7/C8)-ss AGUGAAUCUGGAUGCAGAAUUU
Si(T7/C8)-as AUUCUGCAUCCAGAUUCACUUY
si(T8/C9)-ss AAGUGAAUCUGGAUGCAGARAUU
si(T8/C9)-as UUCUGCAUCCAGAUUCACUUUU
Si{T9/C10)-ss GAAGUGAAUCUGGAUGCAGAUU
si(T9/C10)-as UCUGCAUCCAGAUUCACUUCUU
si(T10/C11)-ss UGAAGUGAAUCUGGAUGCAGUU

CUGCAUCCAGAUUCACUUCAUU

si(T11/C12)-ss
si(T11/C12)-as

CUGAAGUGAAUCUGGAUGCAUU
UGCAUCCAGAUUCACUUCAGUU

si(T12/C13)-ss
si(T12/C13)-as

UCUGAAGUGAAUCUGGAUGCUU
GCAUCCAGAUUCACUUCAGAUU

siRNAs against the London APP mutants

Name Sequence (5'—memmmmmma——3')

5i(A8)-ss AGUGAUCAUCAUCACCUUGUU
si(A8)-as CAAGGUGAUGAUGAUCACUUU
5i(A9)-ss CAGUGAUCAUCAUCACCUUUU
5i(A9)-as AAGGUGAUGAUGAUCACUGUU
5i(A10)-s5 ACAGUGAUCAUCAUCACCUUU
si{A10)-as AGGUGAUGAUGAUCACUGUUU
si(Al1)-ss GACAGUGAUCAUCAUCACCUU
si(All)-as GGUGAUGAUGAUCACUGUCUU
si(A12)-ss CGACAGUGAUCAUCAUCACUU
si(A12)-as GUGAUGAUGAUCACUGUCGUU
si(T8)-ss AGUGAUCUUCAUCACCUUGUU
$i(T8)-as CAAGGUGAUGAAGAUCACUUU
si(T9)-ss CAGUGAUCUUCAUCACCUUUU
si(T9)-as AAGGUGAUGAAGAUCACUGUU
si(T10)-ss ACAGUGAUCUUCAUCACCUUU
si(T10)-as AGGUGAUGAAGAUCACUGUUU
si(T11)-ss GACAGUGAUCUUCAUCACCUU
si(T11)~as GGUGAUGAAGAUCACUGUCUU
si(T12)-ss CGACAGUGAUCUUCAUCACUU
si(T12)-as GUGAUGAAGAUCACUGUCGUU
si(G8)-ss GUGAUCGGCAUCACCUUGGUU
si(G8)-as CCAAGGUGAUGCCGAUCACUU
5i(G9)-ss AGUGAUCGGCAUCACCUUGUU
si(G9)-as CAAGGUGAUGCCGAUCACUUU
si(G10)-ss CAGUGAUCGGCAUCACCUUUU
$i(G10)-as AAGGUGAUGCCGAUCACUGUU
si(G11)-ss ACAGUGAUCGGCAUCACCUUU
si(G11)-as AGGUGAUGCCGAUCACUGUUU
si(G12)-ss GACAGUGAUCGGCAUCACCUU
si(G12)-as GGUGAUGCCGAUCACUGUCUU
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were incubated with anti-APP antibody 22C11 (Chemicon) or
anti-o-tubulin antibody DM1A (Sigma) followed by washing
in PBS and further incubation with horseradish peroxidase-
conjugated donkey anti-mouse IgG (Jackson ImmunoResearch
Laboratories). Antigen-antibody complexes were visualized
using ECL chemiluminescent reagent (Amersham). Levels of
AP40 and AB42 production in culture media were examined by
human/rat 8 amyloid 40 and 42 ELISA kits (Wako) according
to the manufacturer’s instructions.

RT-PCR

Total RNA extraction, including treatment with DNase I
(Ambion) twice followed by reverse transcription, were
carried out as described previously (Sago et al., 2004). The
resultant cDNAs were examined by real-time (RT)-PCR
using the ABI PRISM 7300 sequence detection system
(Applied Biosystems) with a SYBER green PCR master
mix (Applied Biosystems) according to the manufacturer’s
instructions. PCR primers used were as follows:

For detection of the Renilla luciferase transcript:

renilla-F; 5’-GTTCTTTTCCAACGCTATTG-3’
renilla-R; 5°-GAAGCTCTTGATGTACTTAC-3’

For detection of the Photinus luciferase transcript:

photinus-F; 5>-TTTGATATGTGGATTTCGAG-3’
photinus-R; 5’-ATCGTATTTGTCAATCAGAG-3’

RESULTS

Assessment of siRNAs in heterozygous model system

In this study, the Swedish- and London-type mutants of the
APP gene, which are involved in familial Alzheimer’s
disease, were used as model mutant alleles. The Swedish-
and London-type APP mutants carry double and single
nucleotide substitutions, respectively, which are followed by
amino acid substitutions (K670N-M671L in the Swedish
APP; V7171, V717F or V717G in the London APP) (Goate
et al, 1991; Mullan et al, 1992). The resultant amino acid
sequences in the Swedish and London-type APPs are
preferably digested by B- and y-secretase, respectively,
resulting in accumulation of AB40 and AP42 peptides,
which are the key factors of Alzheimer’s disease (Cai et al,
1993; Citron et al, 1992; Mattson, 2004; Suzuki et al, 1994).

Mutant and wild-type reporter alleles were constructed as
described in Materials and Methods. The resultant reporter
alleles (Figure 1A), synthetic siRNA duplex against the
mutant allele and the S-galactosidase gene (control) were
cotransfected into human cells. Note that the transfected
cells are artificially heterozygous with the mutant and wild-
type APP reporter alleles; thus, the effects of test sSIRNA
duplexes on suppression of both the mutant and wild-type
alleles can be simultaneously examined.

ASP-RNAI against the Swedish-type APP allele

When the Renilla and Photinus luciferase genes were
regarded as the Swedish and wild-type reporter alleles,
respectively, the effects of the si(T7/C8) - si(T12/C13)
duplexes against the Swedish mutant on allele-specific
gene silencing were examined in Hela cells. The results
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