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Abstract

Inflammation is profoundly involved in the development of Alzheimer's disease (AD) and other neurodegenerative diseases. Chemokine,
CXC motif, ligand 1 (CXCLI; or GROI) is an inflammatory cytokine and appears to be implicated in the pathogenesis of AD. It is of
interest and importance to see if the CXCL/ gene, mapped on chromosome 4q12-q13, has potential for conferring the predisposition to
AD. Here we report on an association study of the CXCL/] gene with sporadic AD patients in a Japanese population; three single nucleotide
polymorphisms (SNPs) in the CXCL/ locus were investigated in 103 AD patients and 130 healthy individuals. The results indicate that neither
genotype frequencies nor allele frequencies of the examined SNPs attained statistical significance even after being stratified by the presence
or absence of the Apolipoprotein E e4 allele. Therefore, the data presented here suggests that the CXCLI gene could not be associated with

the susceptibility to AD in a Japanese population.
© 2005 Elsevier Ireland Ltd. All rights reserved.

Keywords: Alzheimer’ disease; Chemokine; CXC motif, ligand 1 (CXCL1); Single nucleotide polymorphisms (SNPs); Association study

Alzheimer’s disease (AD) is a progressive neurodegenerative
disorder of the elderly, and characterized by accumulation
of neurofibrillary tangles and amyloid deposition resulting
in the formation of senile plaques in the brain. Sporadic AD
other than familial AD appears to be a multifactorial disorder
in which both genetic and environmental factors are involved
[2]. A genetic factor strongly associated with sporadic AD has
been found in the Apolipoprotein E (APOE) gene: the APOE
e4 allele increases the predisposition to AD [10,12,13]. It
is likely that other genetic factors besides APOE &4 could
participate in developing AD, and it is of importance and
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necessary to determine such genetic factors conferring the
predisposition to AD.

Chemokines are inflammatory cytokines which have mul-
tiple functions in the immune system, and also have effects
on cells of the central nervous system {1,3,4,7-9,15-17]. It
appears that inflammation is implicated in the pathogene-
ses of various neurodegenerative disorders including AD
[9,14-17]. Previous study suggested that chemokine, CXC
motif, ligand | (CXCLI; or GROI) could work as a potent
trigger for the ERK1/2 and PI-3 kinase pathway and induce
hypermethylation of the tau protein in mouse primary corti-
cal neurons, and also that the immunoreactivity for CXCLI
increased in a subpopulation of neurons in some AD brains
[14]. It was further suggested that a chemokine receptor for
CXCL1,CXCR2, was expressed on neurons and was strongly
upregulated in a subpopulation of senile plaquesin AD [9,15].
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Table 1
Genotype and allele frequencies of the SNPs in the CXCL/ locus

SNP name (position®) Patients (n=103) Controls (n =130) P OR (95% CI)
rs3117602 Genotype frequency
(75,199,137) c/C 90 (87.4%) 107 (82.3%) 0.43 1.0
C/IA 13 (12.6%) 22 (16.9%) 0.7 (0.3-1.5)
A/A 0 (0%) 1 (0.8%) -
Allele frequency
C allele 93.7% 90.7% 0.25
A allele 6.3% 9.3%
154074 Genotype frequency
(75,202,395) G/G 26 (25.2%) 31 (23.8%) 0.95 1.0
G/A 55 (53.4%) 72 (55.4%) 0.9 (0.45-1.7)
A/A 22 (21.4%) 27 (20.8%) 1.0 (0.4-2.0)
Allele frequency
G allele 51.9% 51.6% 0.93
A allele 48.1% 48.4%
rs1429638 Genotype frequency
(75,204,181) CIC 46 (44.7%) 59 (45.4%) 0.92 1.0
C/IA 51 (49.5%) 65 (50.0%) 1.0 (0.6-1.7)
A/A 6 (5.8%) 6 (4.6%) 1.3(0.4-42)
Allele frequency
C allele 69.4% 70.2% 0.82
A allele 30.6% 29.8%

% The nucleotide positions are based on the numbering used in the NCBI public location.

These observations lead to the possibility that the CXCL]
gene could confer the predisposition to sporadic AD, i.e., it
may be a genetic risk factor for AD, and stimulate our inter-
est in studying if there is any association between the CXCL/
gene and AD.

In this study, we investigated three single nucleotide poly-
morphisms (SNPs) around the CXCL! locus mapped on
4q12—q13 in sporadic AD patients and healthy individuals.
The subjects were all Japanese: 103 patients with AD (47
men and 56 women; mean age of onset, 70.7 years old)
were diagnosed by meeting the National Institute of Neu-
rological and communicative Disorders and Stroke and The
Alzheimer’s Disease and Related Dementias Association cri-
teria (NINCDS-ADRDA) [11], and 130 unrelated healthy in-
dividuals (57 men and 73 women; mean age, 70.9 years old)
were examined as controls. Peripheral blood samples were
obtained and subjected to isolation of genomic DNA with
standard protocols. For a high-throughput analysis, allelic
discrimination assay with commercially available Assays-
on-Demand SNP Genotyping products (Applied Biosystems)
was carried out in 25 pl of 1 x TagMan Universal PCR Mas-
ter Mix (Applied Biosystems) containing ~10 ng of genomic
DNA and 1.25 pl of an Assays-on-Demand SNP Genotyping
product (Applied Biosystems) by using the Applied Biosys-
tems 7300 Real Time PCR System (Applied Biosystems)
according the manufacture’s instructions. The Assays-on-
Demand SNP Genotyping products used (the Assay ID num-
bers; public ID numbers) were as follows: C_9761059_10;
rs3117602 (intergenic SNP), C_11820472_1; rs4074 (in-
tron3 SNP), C2042711_10; rs1429638 (intergenic SNP).

The SNPs cover the CXCLJ gene and the physical distances
between 153117602 and rs4074 SNPs and between rs4074
and rs1429638 SNPs are approximately 3.3 and 1.8 kb long,
respectively. After SNP typing, statistical analyses of the data
were carried out using SNPAlyse (DYNACOM, Yokohama,
Japan). The presence of Hardy-Weinberg equilibrium was ex-
amined by x2-test for goodness of fit. Allele distributions be-
tween the patients and controls were examined by x2-test for
independence. As for haplotype analysis, haplotype frequen-
cies and linkage disequilibrium parameters were estimated
on the basis of an expectation-maximization algorithm [5].
Case—control haplotype analyses were carried out by using
the permutation method to obtain the empirical significance
[6]. Each haplotype was tested for association by grouping
all other haplotypes together and applying x2-test with 1 d.f.
P values were estimated on the basis of 10,000 replications.

Table 1 shows the results of the SNP typing in the AD
patients and healthy controls. The SNPs examined in this
study revealed no significant differences in their genotype
frequencies, allele frequencies and allele carrier frequencies
between the patients and healthy controls. In addition, none
of the polymorphisms in each group deviated from expecta-
tions based on Hardy-Weinberg equilibrium at a significance
level of 0.01. Accordingly, although there was a limitation in
the number of the subjects used in this study, i.e., the num-
bers of the patients and controls used were small; the typing
data suggested that the CXCL/ gene could not be a major
risk factor conferring the susceptibility to AD at least. We
further examined allelic associations (haplotypes) among the
153117602, rs4074 and rs1429638 SNPs. As a result, strong
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Table 2

Estimated haplotypes and their frequencies

Haplotypes® Patients (n = 103), Controls (n=130), P
HF (%) HF (%)

C-G-C 51.9 50.5 0.75

C-A-A 29.4 28.9 0.66

C-A-C 12.3 11.4 0.75

A-A-C 52 7.5 0.32

HF: haplotype frequency.

* Estimated haplotypes with the rs3117602, rs4074 and 151429638 SNPs
are indicated and the haplotypes with 5% or more of their frequencies are
shown.

allelic associations (haplotypes) among the SNPs were de-
tectable in either the healthy controls or AD patients (Table 2);
but, the estimated haplotype frequencies resulted in no signif-
icant difference between the patients and controls. We must
add that further analyses stratified by either the presence or
absence of the APOE ¢4 allele resulted in no statistical signif-
icance, although the difference in the frequency of the APOE
&4 allele alone between the patients and controls attained sta-
tistical significance (P = 0.0079). Taking all the data together,
it is suggested that the CXCL]J gene is not associated with the
susceptibility to sporadic AD. Since inflammation appears (o
be implicated in the development of AD, it is conceivable
that the CXCL! gene could contribute to only inflammatory
response in the course of the development of AD, but not
participate in the pathogenesis of AD as a genetic factor con-
ferring the predisposition to AD.
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(GFP, DsRed#% &) 1B > 2ARER) (ZhFEA{E S & HIE HEEE)

O: 8 O R A&7

*

Sl

www.yodosha.co.jp/bijoumal /

- 202 —

SRS VATV T IS—PRE (Promega) [C&D, £EFMIBATILY 15— C0EMERRTEDS



% DsRed (Discosoma sp. Red fluorescent protein)
BEFILREINSLLEDTHS. Tho DR
it FRFh—E—ErH0, ThoaRl IC
FLHTHL, T, RI 25Eb1BLIIC,
LY T T —VBETEVE—Z -l 25T
i, B8 L 7= RNALEEYE, TabbEETHR
BRI R A M I L T 5 R THER T
5. FLT, %< OWRIC I ORMET %A

LTS, Zhroifld, Vw25
BEIET & = B 2 RNALBHIREIZ DWW TR
BT 5.

L7 x 7 — VBIET & 7z RNAI OFHE
i, B iRt &, 2oLy T T -8
BETFERWT TR, —RIIZ, FFLD
L7 x5 —+ (Photinus luciferase) EEF&
M 34 4707 x7—+ (Renilla luciferase)
BIETARWEFME A ERE MR TH S,
ZO2EEONY T 25— Hik, TRENEL
ARERMNH D, Thic ko THUKRER
ThoTEREEEALD I TERThOLY
77— ERENEERMLTRAIET S Z &N TE
3. ZEEOEBETIE, ¥y MbEdh’eTa7T
LAY T T —HERY AT AERWTIE
2% (®3). 2Ok BFHIRTIE, RO
V71— VBIEFERNAIOZ—7 v b - LK
- —@ET, > —HFEIvbE—L - LK
— 4 —BETELUTHNTS. TLT, 27
gy PDLE—F -V T I EIY FE-LDY
K= - FUTHIE (EE{L) §52&T
FEREO/ST Y FEMEL L, BREEOEHWT
— R RBBILENTES,

TOFHI Y 2 F AR AR RE LTI}, EIZ
20 HDH. 10, WEEMELZENET5E
{EFITRE UTERET L 7= SiRNA ~ R KD RNAIZHR
REMIT AIBA, 5 120, LR-2—#x
FEG%E 45—y b &§ 5 siRNA &K & fiv
T RNAL RO X 7 = X L BT T 535
&, EOICIFE R E I3 LFIERT U /2 siIRNA
O RNAL 254 50l T 235 s fIAT 5 Z e
T¥%. JORI—ILT, BIED sIRNA ZRK

B8 RANNS TS5~ i
HO s N COOH
\Q:N/> /is]/

Beetle Luciferin ATP Mg?*
0.

Coelenterazine

H3@Fa17W- - WyI7x35—E - 7viADTips

BRIV T IS—EBEOZT VATV T T5—EEF, TNENEBEERUNRLED.
g (ho)b) IdBeetle Luciferin #BEE L, %% (XY %) (FCoelenter-
azine BREE TS, COBEEREOBVICED, B—RIERRNICENS ZH/BHEFEL
TWTH, FNSDVIFIERMNUCRET DT ENTED. EBORR (Farlb-
WY IIS—1 - Putq) Tld, ZREOBERSICE>TENENDY I )LERG
42. =9, Beetle Luciferin #BE& ULRIST, WYLV T IZ—EEEERE
U, ZOBEBIC, mYIILY T T S5—P0KERIESE Coelenterazine BEZRA
U, 9S4 95 0Ly 715—C0ETEEAETD.

FERORESE. WETIY Y IIEOBERREEE—EILTDIENEETHD.
Tz, Beetle Luciferin BEEROREHBIETCOSLY, REAICHRKT S Coelen-
terazine EEEROAREBANILY T IS—UERICEHETD/HTHD, AEERT
BESEOEEDF L ENUTHET DL, TOMBTYIHILO@BHEDD, RNAI
EMFTRICHRTERES. AR, YT+ aOBRESR (P&
W) FEF 1 DOOF21—JICHEBL, FCNDDETICENKIITSS.

piilinks
1.2 — 10
ks ;
i 1 _ o i I Y
H— L I 7 T
r: g 0.8 =y 95 ot [ p— . - - - 10°
28 06 | T ] | | ]| B
‘61}5— 04 RN S & S _103
6 19
) 2
Z 02 || - ’-\ . . - E—
z
c 0 A , . . .
24 48 72 84 96 120 132
RNAIFGHEE DR (R )
rD sicontrol ] siRNA & #IE%

M4 @#IETE & RNAI SR OFE

TYAPIOMEIC, M2 TRUCTHERERWLWT RNAI ZFEL, TO%. BNAI MR
OBEHERT Ulc, CORRTE, mIWILY 715—E2REFICHT HEM siRNA
—g8EEERLTLS. RNAIEHE LT 2 A<50LE8U RNAI IRIERESND N,
ZORBESZUTE->T . RNAIDREHLILELE2 TV, TNIE, siRNABAICK
STHIARICAT LISSHR RISC RNA-induced silencing complex) O—#ifazi/zb
DD, EEIBUCH > THRITDHEEZIOND TR 13 KDWE) '®
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BEA U O DNABEIDRS > b

* Spe | FIRBEZRUEINEEAL 4 -4
v b U O DNA%FREFT 5 (5E).
psiCHECK™-1 & psiCHECK™-2 N4 &1 —
BCHIIC L Spe 1 EEEBECHI A B WD T,
COHIBEEEEHE>TAH Y TDNABEA
ShERYFToO-02EETEE
ENTEB.

Rk P TBOZEE A1) DNA DR
A, AT BN 4 —OHIIBEEEYINT

EC:‘%5J:")L;:R;;+—9FZD (E.o) 7#‘1‘!35

Xho I, Pme I YJHFEICE D & D ICERET
LTHB).
BB 524y b LiR—2—-BIEFDIES
@A JIDNADT =~y
10 X annealing buffer *! 1 ul
ss0ligo DNA (100 M) 1 ut
asOligo DNA (100 M) 1 ul
ddw 7 ul
Total 10 ul

O8oTEFEM, 5.
@FRIZT 30 S EHE.

®>15-3r

psiCHECK™ Vector (Xhol/Pmel (L) (10 ug/ml)

dsQligo DNA (PZ—UFULicbm)
2 X Ligation Mix (Zwz - I—=2)

e |

ssOligo DNA 1 5 ~ <G NNNNNNNNNNNNNNNNNNNNNNNNNNNNN )‘C"‘AqT—B
asOligo DNA 3 ~CNNNNNNNNNNNNNNNNNNNNNNNNNNNNNAATGATCA~S
ot R
RNAZIEEF7 2 b ¥ 3 o
SIRNAZ o FEFEHEFFF ™
e

&—4y hA4U JDNA D55

¢ %1 : 10 X annealing buffer
* 100 mM Tris-HCI (pH 8.0)
« 10mM EDTA
* 1 MNaCl

2 ul
1 ut
3 ul

Total

@16 CA FaN—>ar, 30590E.

@ T EEBR

6 ul

®KLET, 20 pl® IM109 Competent Cells (Promega) (514 —% a > RS

6 ul (&8) #FmMT 2,
@KETIOFEA o FaN—a.

@427C, 1EO a3 v 7%, EABIOKEICT 29MERET 3.

@ 8.0.C. Medium (Invitrogen) 100 pl%3HMT 3.
YEICEED) TEL.

®LB 7=k (100 pg/mi7
®FCIrFanN—ar, F—IN—F1 b,

www.yodosha.co.jp/bljournal /
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B3I =7 L v (boiling miniprep)

OFEEE L /- IM100 % LB HefdisH (7 E2 VU %8E) THEE (37C, 47—
IN—FA k).

@1 mlOEEEE 1.5 mlF 1—~T2E& W, 13,000 X g T2 3HEEDT 3.

@ EBEEWERE, BANL Y MI300 pl?O STETER & MA, KILF v 7 XA TREB
¥ 3.

@RBEL BB RICF 1 —T % 1 FEAN, FOHREEBIKKIZRTTERT
(5988 %, ZDRAFy T T, WHESNTEEHIED 3.

® kv T AE—KT109EOE L.

®.LE (#9200 pl) HLWIE mIF2—TICHBL, 400 plO100%ITH/ —Ib
EMATRINE B B2

@ ryTAE— KT10GHEDE .

® LEERRE, Ny bEEFEIES.

@50 plDTEIBFT .

HFIEMECLEFv Y

(U 7V 1 B DFEEEE)

X1 X 15

10 xX)8y 2P — 1 ul 15 ul

ddw 6 ul 90 ul
plasmid solution 3 ul

Spe 1%% (10units/u1) (TaKaRa) 2U 3ul

Ribonuclease Mix salution (ZwiR> - I—2/) 0.2 ul 3 ul
Total 10 ut

@37 CLrFaN—Ta.

@ FTHO—R « FIEBHXE), EBrelck-> THE.

@ Spe ] CHEENAETSRAI PR T+ ToO-20THY, =V L AL
DRI IED.

B —7IADTS X3 FOBE (PEG L)

D50 plDRISF ¢ 7+ 75 A3 KERIC1 pldRibonuclease Mix solution (=
yRY - T=2) BFEML, BAMMESE5.

@srcArFan—al, 309HE.

@30 plOPEGHEHK* &#MA, LBMEES.

@ Kk IS 1 BERIESE T 5.

®4C, 14kpm, 15 0T 5.

® LBEHBE.

@D ~100 w1l 75 % EIOH (83%) THY, BEEIED.

®20 plOTEISBET 3.

@ =0T A E/E—~ 20 C TRET 5.

%2 : STETS&EmM

- 8% (wivol) Sucrose

+ 5% (wtivol) TritonX-100 {F /=1
RUF%XIIFLL (10) F7FIL
JIITHI—FI, NP-40 THHE)

+ 50 mM EDTA

+ 50 mM Tris-HCI, pH 8.0
71 VB —iE%, A CTRETS.
&7 (“Current Protocols in Molecular
Biology” John Wiley & Sons) Tif,
EABIC)VF-LEMABD LI
EoTWaFANLELTHLL.

3
BELAFy T THB. AHFF+H
LS, BOBICABEAOY / 4
DNA EZHR I VAN I E{NL
v hEHBRLEVEY, LEORIRE
B, ZOLIEFEE, KA
DNA & F v 7H ETEl#F TRY
HU, BormbiBIC2580I 2/~
WEMAD. %/, BENFSTETD
RAHERBICEI3ZEHFHBBNT
AE.

E4
ABEORNAN ¥ v VT -G53k
B, Tx/—IVERE, 7251080
LTV, ARTREEduw.

5
Spel & Nhel DETIVETH Lo

*6 : PEG AR
c20% KRYIFL T 2—I6000
+ 2.5 MNaCl
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fesen o STFTFTHRTFATER @ j R

Fork®Y

0 0.2 0.4 0.6 0.8 1
RNAIC & B R &I T =5 —Ef{ETFORIBMG]

X5 @XBE siRNA (Fork-siRNA) Z8{KIC k2 RNAI HR

SIRNA QP F 284 (RNAI DEFIRRIIAT « T—5—& 152 siRNA #  fREOD
SIRNA8H) 3ZDHEET, siRNA VA KBD siRNAS) O 37 Kii (Fldk 5’
Ri) ICERAXVFEINFEBALPUFEVRBET -V TELIUILDD. TDKS
4 sIRNA ZERIIBF A ORIV EED. COXRIBERDS, “Fork-siRNA
duplex” &8DHfc. KBTI}, mREULY T IS—CBGFey—y bETHsIRNA
ZEROTFEIFL Fork B siRNA “BHZAWVTZD RNAI IRZA~N (K2 DO5F
MREFE>T). siRNAEVAM 3 KRICIATYFEHEATDE RNAIPRDIEED
T ENBESNT (JETHED) . 8BULAWTLIT, siRNAZVAH 5" FKiklCEHRO
IRy FEEAUMLEE, WICRNAIBRIRONS LR Ne. TNHS0EH
|&. Fork BUIORARICEKD, Fork RED'OD A RNA, g0 5, siRNA ZBEHDE
FMELFED, ZTNUHL B KFH SEEED NI sIRNA 8D RISC RELD A DE
DieHEEASND. Leh>TEVRAM 3 RKICTAVyFEHALRES, 7UF
U2 sIRNADRISCWDIAZDEED, ZOER, RNAIBULTUETS. BT,
YA S WRICI AT Y FEIIEEA LIRS, 22 A8# siRNA O RISC WELDAH
H&EFED, ZOER, ¥y MBGFICHYT 2 BNAIMRIFETITSH. INSOERD
5, RNAIMREEHDIHIZIE, LWDNTHBERL P F 2V ABED sIRNAZRISCH
ICEDAFEEDDH 1 DORAY MIEBDEBEASND K 10 £DRE) '@

F2OBRNAIFHRICAWLWD LiIR—F—RT 5 —

O RNAI FHiilcfW 5 4 —7 v - V-4 —#
EFOERIZO>WTEN L, B4 LR5 T, %E
DV R—-F—BEFEF—-T v P TBEEHEK
SIRNA "B {k % i 5 7= RNAi IO RiEM:Z U C
2 5L sIRNA T8k % 72 RNAI IR O ERlif %
N5,

3. RNAIFEICHIREhB LiR—5— -
T5AZ FOEELEORHH

RNANICBEE AR -3 & LD
ndbBHH, FOKYIE siRNA % Mg TR &
W5 7=%® shRNA (short-hairpin RNA) FH~ 2
A—TH%B, INBDOXRT Z—{Z2\TIE, &G
O TEH - FEB sRNA D7) 75 — 3O~ ]
EBRLTWARAELZLELT, ZZTIERNAL
FHE WS LR -4 — - TR FIZDWTHE
T 5. TTICEETRELALIIC, LE-4—
HERETBEMEL, VYT 27— PIfFE
N3 &5 BERENLERICTS60L, GFP
2 DsRed D &5 HHYe & VS0 EaiEEIZT S
O LR END, FHEE, ThoDRH -
HEOBNETAFERLT (K1), ThEho
FERIZH 572 LR — 2 -5 BIRT B T LAY

75 ZX3 K% | pGL3vectors phRL pGL4 luciferase psiCHECK™ vectors RIsINTBERENT 4~
gt vectors reporter vectors ST : PEGFP-N or-C ¥U—ANXT 42—,
PicaGene : - pDsRed2-N1 or -CiNXY &—
Vector2 i e
A—H— Promega Promega Promega Promega Clontech Laboratories
F i
R e
=
LR —& - R TEIVART Ra, i3 pSiICHECK™-1 1 9251450y 7 1 Living Colors 8% /N V& ©
BIEF WoJxs—-t | Woozs—¥ AR TNLTTT -t EGFP (enhanced GFP)
(AREY) (B RE) — (HRE) pSICHECK™-2 . w3125 7z DsRed2 (DsRedDZER1K)
F=HERENINI T T
R =T Amp" Amp" Amp" Amp’ Kan' & Neo’

BE BE | BREMESHALICIREN | VI TIF—ED | 9IRS TrS-EEEFIUTR | HAOBREESHILIICIX
fLR— 2 —BEFT, —B0OE | BLALERER | XN F7O-Z P %, RNAL | QA TWwa. & 512, WY
RNAGIRDBIEICHW S h T3, Kyg935 8 | 22U TEOE—4y b LE—- | BRATHRYDEEEH 310

ERBLATSX | 4—6HRICIERT A ENTED. |[ICEPDIAFVIEEHE TR
IRNTH—, pSICHECK™-2(2 13, JohO—ibek 3 | ~ 2 —BETFE&BEEL TV o,
BRI T BEEZFHEETN TN,
REX b FaTI - LS Tr5—HERY AT L (Promega) ¥ 7z idPicaGene Dual SeaPansy HIEEMEE, FACSH &
wERE Luminescence kit (Z v R+ U=2) 4 &
WIS A—R—
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TH5H, &T, RNAI OFEMFHIIZRHE L 22~
#— & LT, Promega L RNAi ZhSRA%E H
v 7 1x5—HLHE—-& -~ 4~ psiCHECK™
vectors b b, ZhoDRy a2 —-F, ¥ 3Iv4
AN T2 —¥  LR—-Z—BIETD3’
UTRIZZAF o a—=v 94 b e D, @l
gy b -4 BIETEERTES
L5tk ->TWa, 512, psiCHECK™-2 vec-
tor iZida vy ba— LB RENNLY T 2T —
YHEETLEATVWEED, 12077 Z3F
Ny BZ—EHANTEA—=ry oy bu—LD
MR TEBLSICE TS, Ju o
— L EBEIZLTCI =Ty b biR—&— 7
I3 F&EEHL, Tho & B0 THEIZRNAL
OEVERIT, #%5T L 7 siRNA O RNAi $5805R %
B4 5 Z &M TE S, psiCHECK™ vectors LA
Mz RE{ELFE—F—-TFTAINF - R0 4
— AR IIBEF O TEFIIL T E 20,

BbhYIC
RNAIZ, §8, St BETHEEEILEE
LTI EL VN AL LA WA S, ZL

S, 6L OWTE - HFICHHEENRT
W kEILNS, IO &k 72 RNAI
% EF< AT 291213, siRNA DG,
SiRNA > (EHIMIRE - #liE~D) 7U3Y —, %
U TF#HE L 7= RNAI OFE MMl A ERE 2R A ¥ b
B ELDL, IROORA Y PEMEZ,
ORI RNAI & B L, KWISHFZRICRLTT
W EINEHS .

BE W

1) Fire, A. et al. © Nature, 391 : 806-811, 1998

2) Bosher, J. M. & Labouesse, M. . Nature Cell Biol, 2 :
E31-36, 2000

3) Fire A.: Trends Genet, 15 © 358-363, 1999

4) Sharp, P. A. ! Genes Dev, 13 . 139-141, 1999

5 ) Vaucheret, H. & Fagard, M. . Trends Genet, 17 I 29-35,
2001

6) Elbashir, S. M. et al. : Nature, 411 © 494-498, 2001

7) Hohjoh, H. : FEBS Lett, 521 @ 195199, 2002

8) Khvorova, A. et al. . Cell, 115 209216, 2003

9) Schwarz, D.S. et al. : Cell, 115 : 199-208, 2003

10) Hohjoh, H. © FEBS Lett, 557 . 193-198, 2004

11) Ui-Tei, K. et al. : Nucleic Acids Res. 32 936948, 2004

12) Naito, Y. et al. © Nucleic Acids Res, 32 . W124-129, 2004

13) Omi, K. et al. © FEBS Lett, 558 . 89-95, 2004

WRAER~IREICED.

JbfE&E  (Hirohiko Hohjoh)

1990 FMNASASRERRIASRISIRSET. 1991 FRFEARERFMITRF.
1992 EXREEITEIEMZEET (NIH), ERZHVMZET (NC) E(LHEMRERE. 1997
FER A ALIRES RN NBRIGSRENF. 20025 EIE - ity 5 —iE

2006 V-2 Rtz o/09—Iv~F b

— 207 —

57




