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analyzed using y? tests for sex and the Mann-Whitney U-test
for age. Deviation from HWE was tested separately in cases
and controls using x tests for goodness of fit. The allelic and
genotypic distributions of CHI3L1 polymorphisms between
patients and controls were analyzed using y? tests. The
number of effective independent SNPs assayed was estimated
by the spectral decomposition method of Nyholt using
SNPSpD software (Nyholt, 2004). Pairwise linkage disequi-
librium (LD) analyses, expressed by D’ and r?, were applied to
‘detect the intermarker relationship in each group using
Haploview 4.1 software (http://www.broad.mit.edu/mpg/
haploview/contact.php). Haplotype frequencies were esti-
mated by the method of maximum likelihood using genotyp-
ing data through the use of the expectation-maximization
algorithm. Rare haplotypes found in less than 3% of both

patients and controls were excluded from the haplotypic -

association analysis. We performed 10,000 permutations for
most significant tests to determine empirical significance. We
used a 2- to 5-window fashion analysis.

The meta-analyses were performed using the case-control
and TDT meta-analysis package (catmap) for the R-project
program (Version 2.8.0, http://www.r-project.org.), which
implements fixed- and random-effect pooled estimates for
case-control and the transmission disequilibrium method,
allowing for the use of genetic association data across study
types (Nicodemus, 2008). Cochran’s y? based Q statistical test
was performed in order to assess possible heterogeneity among
the individual studies and, thus, to ensure that each group of
studies was suitable for meta-analysis. The catmap was
configured so that the random-effect model described by
DerSimonian and Laird was applied in the presence of
heterogeneity of the genetic effects (p<0.32), while the
fixed-effect model described by Mantel-Haenszel was applied
_ in the absence of heterogeneity (p>0.32). The significance of
the pooled ORs and the heterogeneity of the group of ORs were
assessed using a y? test. The significance level for statistical
tests was set at two-tailed p<0.05.

3. Results
3.1. Genetic association analysis

Our study size of 1463 cases and 1795 controls had sufficient
power (>0.98) to detect an effect at an odds ratio of 1.29 or

Table 1 .
Genotype and allele distributions for SNPs in the CHI3L! gene between patients with schizophrenia and controls.

larger, as described in the initial report, for each SNP (Zhao et al.,
2007). The genotype and allele frequencies of five SNPs located
in the CHI3L1 gene and the flanking regions are summarized in
Table 1. Significant differences in the genotype and allele
frequency between patients and controls were observed in
SNP4, which is located within the promoter region (genotype;
12=179,p=0.019, allele; y*>=6.7, p=0.009). The significant
association remained even after SNPSpD correction for multiple
tests (the effective number of independent marker loci: 4.47;
p=0.040). The G-allele frequency at SNP4 was higher in
patients (85.9%) than in controls (83.6%). There was no allelic or
genotypic association with schizophrenia for the other four
SNPs. Haplotype analysis showed several significant associa-
tions with schizophrenia (the most significant global p<0.001,
SNP3-SNP4-SNP5 and SNP3-SNP4-SNP5-rs2275351)
(Table 2). This evidence for association remained. positive
after correction for multiple tests (10 independent global tests,
the haplotypic association: p=0.0010 after Bonferroni correc-
tion). The differences in detailed haplotype frequencies
between cases and controls are provided in Supplementary
Table 1. The LD relationships between markers are provided in
Fig. 1. The LD pattern observed in our controls was nearly
identical to that among our patients, the previously reported
Chinese samples and JPT HapMap samples, but was different
from those reported for the CEU and YRI HapMap samples. The
moderate LD patterns observed between SNP5-rs2275351
were observed in both groups (0.25<r%<0.50).

3.2. Meta-analysis

We selected four studies using the Schizophrenia Research
Forum and MEDLINE (Zhao et al., 2007; Yamada et al., 2008;
Yang et al., 2008; Betcheva et al., 2009). The four studies and
the present study (five case-control studies and two family-
based studies) included 3005 patients, 3825 controls and 601
trios. The demography of the combined studies is shown in
Table 3. No association between any SNP and schizophrenia
was revealed in the overall population (Table 4). There was
no heterogeneity among studies in SNP1 or SNP5 in the
overall population. We found evidence of heterogeneity
among studies of SNP3 (p =0.026), SNP4 (p=0.00035) and
rs2275351 (p=0.048). Heterogeneity in the meta-analysis
refers to variation in study outcomes among studies. Thus, we
analyzed two subdivided ethnic groups, Japanese populations

e A
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SCZ, patients with schizophrenia; CON, healthy controls; m, min
shown as bold face and underline.
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or allele; M, major allele; MAF, minor allele frequency; OR, odds ratio. Significant p values are

* The db SNP IDs equivalent to the SNP IDs designed by Zhao et al. (2007) are the following: SNP1 (rs2364574), SNP3 (rs10399805), SNP4 (rs4950928), SNP5

(rs880633).
b db SNP build 129.

¢ The first shown alleles are major allele. All the alleles are represented according to the minus strand DNA sequence to make them comparable with the

previous published data.
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Table 2
Haplotype analysis of CHI3L1 gene between patients and controls.

 Haplotypic g

Haplotypes with frequencies <3% in each group are excluded. Significant p
values are shown as bold face and underline.

2 The db SNP IDs equivalent to the SNP IDs designed by Zhao et al. (2007)
are shown in parentheses.

Table 3
Demography of the combined studies.

(2033 patients and 2365 controls) and Chinese populations
(412 patients, 464 controls and 601 trios), which were major
groups across the five studies (Table 4). There was no
heterogeneity among studies for these SNPs in Japanese and
Chinese populations individually, expect for SNP4 in Chinese
populations (p=0.012). We detected a significant association
between SNP4 and schizophrenia in Japanese populations
[p=0.003, OR=0.84 (0.75-0.94)], while we detected a
significant association between SNP3 and schizophrenia in
Chinese populations [p=0.003, OR=10.85 (0.76-0.95)].
These results remained significant even after Bonferroni

Table 4 [
Meta-analysis of the genetic association studies for each SNP.

correction (independent tests of the four SNPs, SNP4;
corrected p=0.012, SNP3; corrected p=0.012).

4. Discussion

In this study, we found that SNP4 in the CHI3L1 gene was
associated with schizophrenia in a large Japanese population.
Second, we performed a meta-analysis of the overall combined
populations of several studies. In the meta-analysis, significant
heterogeneity among studies was observed in SNP3 and SNP4.
Because of the significant heterogeneity, we stratified the
studies by ethnicity. We found that schizophrenia was
associated with distinct SNPs in the CHI3L1 gene in the Japanese
and the Chinese populations.

We revealed a significant association of the G-allele of SNP4,
which is located in the promoter region of the CHI3L1 gene,
with schizophrenia in a Japanese cohort (patients 85.9% vs.
controls 83.6%). Our meta-analysis indicated a stronger
association between SNP4 and schizophrenia in Japanese
populations. Despite similar allele frequencies between cases
and controls in the two Japanese cohorts, Yamada et al. (2008)
reported no association between SNP4 and schizophrenia
(patients 85.9% vs. controls 83.7%). This discrepancy might be
attributed to the type Il error for their small sample size (570 vs.
570) compared with our large sample size (1463 vs. 1795). In
the meta-analysis of the overall combined population (Cauca-
sian, Chinese and Japanese subjects), we found no association
between these SNPs in the CHI3L1 gene and schizophrenia. This
result can be explained by the fact that the LD patterns in the
HapMap data are different among each of these populations.
For SNPs with heterogeneity among studies, we -separately
analyzed their association with schizophrenia in Japanese and
Chinese populations. The meta-analyses showed that schizo-
phrenia was associated with different variants (SNP3 and
SNP4) in each population. Although the LD patterns between
Asian populations were similar, the risk allele differed between
Japanese and Chinese populations. It is unclear whether the
difference resulted from subtle differences in LD patterns or
allelic heterogeneity. It seems that an SNP might exist in this
region that is more strongly associated with schizophrenia. This
possibility could be addressed by re-sequencing or genotyping
dense SNP mapping in this region and evaluating the
association with schizophrenia.

It has been suggested that YKL-40 might be a potential
biomarker for a cellular survival factor in an adverse microen-

face and underline.

& : &

rmed. Significant p values are shown as bold

p(Q): Cochran's Q test used to assess the heterogeneity. Random-effect model was applied in the presence of heterogeneity of the genetic effects (p <0.32), while

fixed-effect model was applied in the absence of heterogeneity (p>0.32).

2 The number of studies included in each meta-analysis is indicated in parentheses.

b This analysis was performed by fixed-effect model.
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vironment because increased YKL-40 expression is found
upon genotoxic and microenvironmental stress (i.e., hypoxia
and ionizing radiation). It has been considered that a number
of environmental stresses, such as fetal hypoxia and infection,
in addition to genetic contributions, might induce suscepti-
bility to schizophrenia (Palomo et al., 2004; Mittal et al.,
2008). Patients with schizophrenia have shown increased
levels of IL-6, IL-1RA and sIL-2R and a decrease in IL-2 (Potvin
et al., 2008). YKL-40 is stimulated by IL-6 (Johansen et al.,
2006), a multifunctional cytokine with varied system func-
tions that plays a role in inflammatory processes and induces
cell differentiation (Trikha et al., 2003). Cytokines play
important roles in infection and inflammation and are crucial
mediators of cross-talk between the brain and the immune
system. Schizophrenia might be associated with an imbalance
in inflammatory cytokines.

Elevated expression of the CHI3L1 gene has been indicated
in the hippocampus and prefrontal cortex in independent
postmortem studies of patients who had schizophrenia (Chung
et al., 2003; Arion et al., 2007). The G-allele at SNP4 has been
associated with higher transcriptional activity according to a
luciferase reporter assay and with higher CHI3L1 mRNA levels
in peripheral blood cells in patients with schizophrenia (Zhao
et al, 2007). Interestingly, higher serum YKL-40 levels are
involved in several inflammatory processes and tissue remo-
deling (Vind et al,, 2003; Bergmann et al., 2005; Nordenbaek
et al., 2005; Johansen, 2006; Kucur et al., 2007; Nojgaard et al.,
2008). The G-allele at SNP4 occurred at a higher frequency in
patients with asthma than in controls and was associated with
higher serum YKL-40 levels (Ober et al., 2008). Our results
suggest that the G-allele, which is enriched in patients with
schizophrenia compared with controls, has arole in the etiology
of schizophrenia. The risk CHI3L1 genotype might be associated
with serum YKL-40 levels in patients with schizophrenia.
Further study of the possible assaciation of CHI3L1 genotype in
patients with schizophrenia is required.

As schizophrenia is sensitive to environmental and
psychological stresses (Leff, 1994; Howes et al., 2004), higher
CHI3L1 gene expression in patients with schizophrenia may
be due to an excessive response to various stressors. SNP4,
which is located within the promoter of the CHI3L1 gene,
might play a role in altering the expression and serum levels
of YKL-40. In conclusion, we suggest that SNPs in the CHI3L1
gene have ethnic heterogeneity and might contribute to the
pathogenesis of schizophrenia in Asian populations. Further
replication studies in other ethnic populations are required to
confirm the possible relationship between CHI3L1 and
schizophrenia.
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WEhTnwb LZAHTY Y (Down) FEBRE
13 AD & KBS0\ IE EEAL L 72 B B R
REZRYT. 20 FRBHEO )Y I =HFT »
HEEHOBRERTHSL I LA EITHH - 7.

Takashi Morihara, Noriyuki Hayashi, Mikiko Yokokoji,
Masatoshi Takeda : KERAZFKERESERMERHHEEHZ
T 565-0871 ARRAFRETILE K 2-2 D3
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ZLT2 FHBAELICHLT IO FRIERES
> 2327 (amyloid precursor protein ; APP) %
BRELET VY N4 < =¥ (familial Alzheimer’s
disease ; FAD) DEHEZFTH 5 Z L H%1991
FEiZhbh ), ADWFEIZBIT S APP R APP 5
EAEINSTIOA FB (amyloidB;AB) % 7%
7 DEEENFRENIC R o7 (baAITKERE)
THhObAPPERZHFHFDOFAD ##HE L 72 2).
5250 FAD ERBEREFE LTI L= -
1 (presenilin 1; PSENI1) 3X U 7L t=1) -
2 (PSEN2) "FAE&d 7z (KR 7Td
PSEN1 ZRERORZEXEZ LD TV —THH#H
HLTWwABY)., # L CTPSEN BIZFDERN
ABA2EER % LR EED I EHHSDIZS NI
ZOZEIZABRFLE LI ADRIEA D =X A,
WbhbWbLT7 I FAAT— FRIZ & 5 IT5E
oL L7

—F4, ZOT7IaAL FARr—FRHAICHEEZEZ
RLTV2DLBIZFMATHY, ROLIH %
APPERZFHORRZRVBRONY, APP DEKFER
DMK AT DN T 5B ArcticE B
(E693G) 1% AB42/40 DHLFE % KT 32724, AB
HABREO protofibril EEIITLEL TwW-7. B
BURZOMBRE =512 X o THE X h 7z Tottori
ZEHE (D678N)¥IZ AB42/40 D K I1ZZE L€ T,
AB DRFHMEACIZTOHE L TV 72, 2008 4E KPR T 7K
ED TV —Th LG & MR AR 55 A5
V5 BHMAPPERIZ L 5 (E693delta) FIKAE
Bl®H AD L DRFIZOVWTHMT ALENDH D



=1

TILYINA T —RBIZFHRADESE

- 1906 ¢
- 1932 4
- 1948 4
- 1958 4F
- 1987 4F
- 1991 4

T NA T —iFDRANDFERHE (Alzheimer).

T NA T —FHOFREEEEO RS (Shottky, et al.).
7 VIEBBEORIEA T VY NA < —iK LB (Jervis).
21 Rt fhkd 1V I =3 VIEBREOFRE (Lejeune).
21 FiefokIZdH 5 APP OIEERFIATREENS (Kang).
APP BEFERTCERBERT VY NA I —RIPRAE (Goate)

SKERMEK A S b APP ZERFE R % HE (Nishiwaki, Clin Genet, 1996).

- 1993 4

- 1995 4
(St. George-Hyslop) .

ApoE 4 DNIMFEMET VY N4 =KD A 7 BIEF (Roses).
Presenilin 1, 2 (PSENI, PSEN2) ZRTEREYET VYN < —iRHFIE

S KBEHE A5 b PSENI ERRHZ%2HE (Kamino, Neurosci Lett, 1996).

TEFLIY VRO
k2 S

ABIZXT B

AR REDWHRE

TEFNI) IHTNY
N =R TET LT
W3 Z DR

e

7EFNA) VITAT
5 —YHEEDRFE

REWET VI NA -
SRR {ZF O E

4 >

2010

|

ABVHS B stk
(BRI ERA)

FHROT VI NA T —
BB R O E

2020

-

FBLGHEEE DOHEL

FEHET VY NA T —RFROREIINT I 04 FEREOREZIREL .

B

A, TIaA FAAr— FGRZBIELERESE
TWLWEEEYH 5.
WIHEHERTE & V) BT AD BIZFAFZED
BHizixs (K1), #¥oFE EL LW
Bt CTd o 721970 48, ADBRICBIT LT &F
V) v ORPHIEACERICHR SN, ZOHE
EEHLIITEFVIY YT RAT T —EHEEN
RS, BERBETHEDLDNSE LI R0
FNh L0 EHTHo. HETETEFIV
2 YORLIZAD RHEOTHOVEDTHY,
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TIVYNA T —iBBIEFRREDESE (ARERREORRDS)

L0 ERICHH ADKHEOBLI X S =X LI
ABEEZBNTWS (T304 FART—FK
3). ik X 9121991 4E 12 APP B FERD
FREN 20 EFIROBE, BRI —T v ML
L7:% { ORBENBERERZ HITTAETHE
FBIFTWE (RELBEOEZ S, HFUMIEBEKRT
BAELLEEIELNTHHENMMBBRTZORR
BE o7 HERTERVE W) BELHEDH
TWh).

BIETF OB M A BRI S LT B BUE,
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RIRERIEM 721 Tld % {, common disease ®
KREBE 5D B MUREHNTOWT D RIETFHEEFE
MHTELREIEVDODOH L. WEH AD OEE
TRVFREES— 7y FEHLRIIICL, 20
0FEHIZTE -2 FHLWIBRESEREE S h
A EHREHRRIN TV A,

ZILYIN\A 7 —mDEHIFEY AV BIGF
THD ApoE

II.

1993 EICADD Y A7 BIZTFELTTHY K
¥ 237 E (apolipoprotein E ; ApoE) A F|E &
N7z, 20k, EDDTEEOWAT Apok D)
AR VFEBHRINT WS, ApoE O 3/3 8
X3 B ApoE e3/4 DA v AMid 2.8~4.3, e4/4 1%
119~218C % 5 (AlzGene meta-analysis®,
www.alzforumorg W ToH). —F 27 L Vi
ADICH LB 28R 2 b5, 331 d 5
e2/3 DA v XX 03~0.7 TH 5.

BRI SEER 7 V2 A = —9% (late onset AD ;
LOAD, 65 LA THRIEL /- AD) Z2XRELL
WF9E T ApoE e4 P REFRETRHAH I LT XL
HohTwd, 80RLLETRAED AD Tid ApoE
¢4 DRI 2D ApoE ¢4 D) A 7 By R385
(BoTwh, SHICREEHRICET oME %5
L<AT9 & ApoE4 D% v XML 60~69 mTH D
Bl 0EUTFCRELAKTLCWA, ¥
72APP ¥ 7- {3 PSENI . E R % #DOFADTd
ApoE ¢4 13 AD DREEREZROTVEH L) TH
LB APP BT %32 —HF-sTwnihid
APPORBEN 1S5, 50R0EHUL
TADZRIET B YT VREBRBETD ApoE ¢4 i3
ADBEDVAIJRFTHA FLTAPPER
RBEO PSENERFOEEREFAD T
ApoE e4 D ¥ —FH% 72 513 K RIEERHR
e dne MERRMETD ApoEed i3 A7
ThoH, TOWRIZAD OHE LY /AW,
ApoE g4 BV E—/NMERFTHED YR 7 T
%2 —%, BEKRBEETIZAD L2HEshiZ L
% AR RAEELREF A ME (senile de-

1263

mentia of the neurofibrillary tangle type ; SD-
NFT)®3 AD (2 HR T ApoF e4 OBIEIEW @
ApoE &4 13 AD WRH (L& B INE X &, §)
BD LI AD REEHBE RO TVWELETTHS
A h, ApoE g4 DEEIZY > TENFNEAEDFH
HEETHERIEZLEWEAS S . Memory type
& LIEEN S AD Tid B ER O EHR < MK
TFTHEML, MR ETIEIEN .
DE A TFAPoE ¢4 XA BV AZICHhoTw
bEwbhTwad, —7F, visual presentation
type Z L LRI S AD TREBEER I Y LHE
BEETOBERPLMAETIEBMTH Y, BHRARIT
BHIMD. ApoE e4 i3HF VY AV I o Tk
WOTREEZORTWS, bLIDIHI
ApoE ¢4 DEFEICLZ2REUFADICH A LTH
X, AD DHRRERBMEOBHE L ApoE ¢4 DF
EAZHELED T IREDD L. BET
BApoE D7 7 —<a¥ ) I 7 ACDonTidkE L
STHBT .

ApoE D ADIZBI A A D ZXAIIDOVWTEFE
EIRWEVSBRIILERTVEDY, oV
A%, WERIZEI(bhoTuiwn, T
A FLEZSERITAPP VS VAV 22w 7
XYARRApOE S v 7T PRUAERET AL,
ZOT7I0f FREIERTS Y. FoMlELD
FIEREHIZ X B & ApoE e4 137 I 0 4 FHHE
DR RELTVE I LIS LV,

. ApoE DB{nFIEHZ L SERRRE T
WS REDEVS R

2000FEIZe b ATy MHERT L
IDZ2—AFE—BROFHPLT LETORHES
7z, FOH S BEFHETEMIIERIIER Lk
TEY, SFXFREBLAREICEERSS L
SNEBETFHRACEESNE LI LT
IhSOHBELLICILT, ~REAZNREL
LRBETREOHENI—CALHEAL TS
(BEMBETFREY - 2A0ELIL, BIEZTH
TR Y TERHBR R TCHLIRE, B OEM

-
[
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ROMREZ T bAMAEY - AOMEZEML T
Ww3), BERTOREPLD [N, —
WILRIETHAOTTH] EVHEBIZNL, HE
AHOBETFHEDOBEL M E 2 71288 R HE
HMRIZRRDLATwARD LR, 7=

Wi bhvREOLIIICERMAZ ) —= 7 EiTW,

BHBELF TR 2 EENERELHZ. L2 LR
FERENIZHARIRA TRV E W) LT AD
BAXCERRD, 202 2B 2 TAD D#fE
FEROBFEEZLLLEND 5.

DNAZHELHAMET/ —~VELZELT
V% James C. Watson 1044/ A BH] A 2007
Yy —r I/ RENL. ¥ ARITHAROREO
ATRL, ¥ hkw) [EAE#R] 2—KAR
L2t W) BHRTH IV E—T gt =ma—2R
ThY, =a—F—2 ¥4 LA E—RFETLK
XY BFs . ZROBAFREARLZ
BLTHHH, &5 ADEHIT ApoE OHBEBIT
FREE LR $HEE D ESO ApoE DRIR
FRIZMD 1z vk L.

B3 o TI1993EIZAD DY A 7 BIZF &
LT ApoE RIS NIz, ZOHE LR, TH
V) A BERBEESD S AD IINT 5 ApoE BIETF
BEICHETAEAXABERA*. ZOBREIRDL
TDEHRIDTH o7 ApoE g4 BAAD DY) R
ITBEFTHLIEICDWT I V& v FRADE
L7z, LipLiads, BEOBRKICBWTENH
B LTHAWAZ LIZBRETIIHRTE 2w,
HHOOEDIX, ApoE et HH o THRETRN
HBALVB L, ApoEed ¥ { THRIET Z AN
WAERLTHD. B, ZOFHAXTIR, GHBD
MERRIZL - Tix ApoE OBIEZTFHREZBRRO
BTERICHWLZERTE b Lk nE,

SHBIRIBHE L HTEREIIOVWTLEERL TN,

REVEAL ¢ PRIEN AT XY A THO—HOBRE
A ApoE BIZTEREMA 2 LICET 2.0H1TE)
HOWEL LT3, ADBEFEORALLFED
B, RS CEMNT SR 2EEOBELY V1
YT RBIERE R RTINS ApoE VA2 T
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VOEEZRH 7. VAZTVLINTHE ApoE g4
#Fo TV BHEIRE ) THEVEILERT ) 2°F
RBBEIIRL ZoTW. XD RELBIIEY
TR YIRBEREEERTBRE) TR
FZIZHAT AD I A ARRIEEA LTz 2,

XRERZ > CRETREICHT2EZ IR
HHWEERS DS, ez, MELTAYHIRNT
BT T7IARTAVAANFI—0 v % T A
AICHAT AD BIZ FREN OB LERIZE N 2,
HAZILBEICHET 2380 2 5 77— lkiz
EBIH LEROIR L Vo 72BN T 5. —
F, 7TAV A TCREEOHRKIGBEREOIOTH
HBEHHTHILT, [RENBEOFTHLE
ZANORBOHFOTHLARCHERTIER L, &
EFTholtbh ok L] L) BER
BOEIBN SN ENDH L. FHLBiET%
BOoZ it T 2R U FOECOBHAO D E DI,
BAANCIBEOBVWEREALERZRID
Wy ZEhshh Lk, BEEERENT
NTh a2, BEWEBIH>THEL RV,

BLTHEREVIBRETHY, ZOR[IIENT
AMicHrERNHL. —H, T2t ZIEBATR
0N AVBRESEEORRETHS, B
AT 10 A2 1 ADSERIRAR MERIE OREE & v
IR BB, VoA TIHEEEKRER
BREZEELEETHS. BIZCHTHHERD
By HFwiZitzh s oER BRI RICHEROEE
BRESLEL,D LRk,

V. ApoE [CRA9 37 7—<IA¥/=Z0X

7 7—<~2a% ./ 37 X (pharmacogenomics ;
PGx) L IZEMILE & BME T % DNA B & U RNA
OEHHEIHT AHRETHS. BRIZFLNVTO
BADEHKEEZZERTH LT, X HAPENR
CRELFEPHEHERHEIAR SN Z &
FBEATWS, 2000FICT7 AV IEGEEMR
(FDA) % Camptosar® DR XFLHETL, 7
VZurBEBEROBETEEICLI - TIIHE
PRELL2WEEEHEBE LA H B E W
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EEMMESME F2BFE1S 2010.11

IEMEE Y AAL. ThUURE, HunN<wPE s
REUSISIREANCHETLEIr—var 3
TABREINTWS, ADERTIE77r—~v2
FII7AGTEEHEERBECTH LM, ApoE (22
WTRSE ORI R BN % B,

ADD S WVREBEWERLTBRFL A7 7 F >
WEORERAEFEDONTWES, Z0O0EDE
LTk MEE/ 7 u—Fudifkic X 5 A8 & > %

7T B ZHRBEOERARDED N TN 5.

Elan #t & Wyeth #:12 & 5 AAB-001 (Bapineuzum-
ab®) O NHRERTIZ ApoE 4 FREHITHR
FRADR —H AREETIRABEIIHL
BELRRRBAONEWIZF TR, IERET
JE& v EENE A b7,

GlaxoSmithKline £ ® PPARy 7 T= X M Th 5%
5 FR 995 T& 9% % rosiglitazone @55 I b HEEKIGR T
b ApoE ¢4 2 WBE TR MBRELE S
AbNb—F, ApoE et #ROBB TIXEMER
BooNhdholrbvn) P,

Acceraft E VAT AV HOR Y F ¥ — P
Katasyn (Axona®) % AD FHIOE# AW (medical
food : FDA DEEIZEERD L ) CHETRE
Wit B OBEHBREFAFET HIZEEMOL
HEFLE) LLTHEL, BELTwa.
Katasyn {2 X % Alzheimer’s Disease Assessment
Scale-cognitive (ADAS cog.) OWEXIFIT ApoE
4 BB BVEDEIIPRE,oTEBRES R
Twahb 2,

FagAxy o8 (docosahexaenoic acid ;
DHA) &, AD OFB; ¥ - 13 BB RIHFS N
Tnh HEELOAD EFNVEWERSDDOH L,
2 ODOKBELRBREBI T bR KEL M
RF7EFT (National Institute of Aging ; NIA) %34 K
— L7 EIABRGBBRTIIAMEI RS R
&5 7z (Alzheimer’s Association 2009 Internation-
al Conference on Alzheimer's Disease (ICAD
2009) in Vienna). LA LA&M5 2 OREOHE
ik &, ApoE 4 & ¥ /2 vwEICIE ADAS

L= -

17

cog. DEALPEP P> TWB I EDbdolz.
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AD FRHER (BEBFIFE LI W) 8
BENRTWLIEATFOS FRIARBFEE (non-
steroidal anti-inflammatory drugs ; NSAIDs)#~®{Z
DVTH, ApoE et BROHEIZL D REFHH
RAHHEVD) 2RWOBE ShdS—F, ApoE
DRIZTESIAZEREENRVEV) MG HER
H5b.

ApoE g4 0 AD TIXIERPHEIE D FOBE
CRIBLIZ W 2Ry 2HEFHAINT
W5, LPLAPS EEOREEDLED, ApoE D
7r—afr I ACHELTHREEREES
RS BOE SR IMENLETHS.

V. FlE7ILYNAI—iwY) ATBIEFD
B3R

2009 FEI -0y RERLELZ2DODT V-
ThH1H AN%EBALSHEEODgenomewide
association studies (GWAS, =4 7 a7 LAY
REHLTY  AEERICHR ) BERT 2175
ffe) PSS hiz e, KPR GWASIZL - T
ApoE LIEM O TEBEMEOE Y AD Y A 7 BIZT
*RAETH I EHTEL Clustrin (CLU, B4
apolipoprotein J) ZWMWET) A 7 #IZF &L
T E % 3 I /2. Phosphatidylinositol-binding
clathrin assembly protein (PICALM) & com-
plement component (3b/4b) receptor I (CR1)
REREFR L OOWMRTHBKEIEL, I —
HOMETHERBKEIHS T2,

2010 FEICHRER SN 35 5000 AL L% B
MLAT7T A ARl e L3 Tt CLU,
PICALM® ) A 7 B RV BHERE IR, 356K
bridging integrator 1 (BINI) B X U exocyst
complex component 3-like 2 (EXOC3L2) %)
A7 BIEFLLTRESNA®. CRIZYMWO
HETFHFAL v TRYAZBIEFLLTREShZ
Mol ds, BB ETAHLEREKEIELT
Wiz,

INLDRBEGWAS L 20D R v k—T
HEEABNDL, YT EE 1 BUECTLIE



TEEE L HREOE V ApoE PN OEHRIZT
BRETELE VI T L. KIZApoE PALo ) A
Y BIEFOVAZHRIZEDDTIEINLENH T
ENBREIAINALZILETHD CLUB LT
PICALM OB{xTFZEMEM % ApoE, i &R
FERICMATH ADREY A7 OFRIIMBRTE
& (AUC) 2L T 0.002~0.003 L2 mLE Lo
7z.

—%, AD DREBERO ) b EERHERN LD
LEEIZ60~80% L HEELHBHY. Xk
LHEBAHBEOWASHIEIZI DY R 7 BIZFE &
LIZBMER L T L DA T AD BED RGN
ERO—P5 L PHBETELVWEEZ LS. B
MTIRFEPHNSHOY A7 BIZTFHROMELE
BETEHEEICRZE, BEEEROKSESG S
HHATELLAREDDLALW. ZFO72DIC
REHFHNAL 274 9F 4 7 AFEMPHREFZ2ORRE
VLETHS.

TRy -V EWIBLATIERL, HRERREL
WHIBAPOHRIV A BETFEELTHS. &
BEFOHRIWNI VT EIE, ZPWETIZZ O&E
FEROFRHOES ORIV LTHAH. L
LHREFREDORE & v ) B TIEELORR
BREVIPEVDR LV T ERFETIREW
FOBETFOEEBIZIAHEILEZNELT
b, AD AN = AAICHEEICHG L TwaHizi
BIETHFRRSNE, FRBEBEEORBNLD
Ld 5. HMG (8-hydroxy-8-methyl-glutaryl) -
CoA IFLBEBEFHLTWERYF VHAO
FEER/SFTH LD, HMG-CoA DEEFEH
A LDL VDb 3 10% LT LA#HAT
v,

V. EESOME  BMETILERVE
7Y NA R —RBEE L TRR

BIZTERFOATIIRANHLLEELDOT N
—T3E i, SEFEFLBERTEEASDLEL
A5 AD BEBEFOFEFELE L TE 7 1ub8s,

T, BilffoTtwsgleTvERV
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AD W BEFOREICOWTHEAbETY
72724, BRBRAEE BRIz 20
HxhoxFlH FLrEELLT BERTO
ML B n & RRIKBI OREESET
bhd, INSIEFNVEHEHWDZ L TR
T&5D, EFNVEBWEI—ZOHMO L NIRRT
MEL, —EOFE (AK) ORATTNVINA
T BREEBENEG T CMET A LATE
5. EHIERBEEFNTRCAEMLIATVS
MAT T AEHWTREEIT) 2L TEREBIRT
FHMLT 2 ZEHTE, © MERIIFRICHRT
BB LB FRRATR 5.
ADEFNVEMTHBLAPP NS Y ATV 2y
IRIVARIODIIARRIIREL, FTRHAR
FHEREVE--SWEER L/ DBA LW
IYARMAROERBEFISZE, A
AERENP VI ESbhol. 22 TEEA
E A BIETFZ mMRNARB YA 707 LA TH
U kinesin light chain 1 (KLCI1) %Rz
FELTRZEL. WEEzERAHEERICE
WTHAPP b EO-MRAEREICEE % KLCI
DATIGAL IV ITN)T Y P ORBRBICLE- T
MEEERMBH IR TWL I EFBHETE R
7o GRBERT—7%).

VI. copy number variant (CNV)

v MIWESS 1 IV —FOoRGEFEREKRL
2a¥—DBETEED. LALLZELIOER
BEICBESLETHL I LAREDP ST
. HAOF ) AOEREEZRRITN ) BT,
77 AEDOREGERIIRELEESBEEAICD
LELEEETLIIEMONL L HICh o7,
DFNEIZ2aE-BHLELNTOEEZTD
la¥— (R&) Thotzy, 3a¥—-LL (B
) FELEYLTEY, BETFORBLND
IV-RIIBUTHRLY 5. TOMAZEOZL
% 1% F copy number variant (CNV) & AT
w5,

ADHRCBREDEZAR L VN7 V252
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BEFMESEE B2 BEL S 201011

Twb CNVIFERERIZAPP 2 3 2 ¥ —RDOEE
BIEFAD KRV ROPoTWwAHILTH S 2.
—F, F A —HOMNEHMOER S D0
CNVHFED—HIZIXREA DAL TWS., &<
vt 707 LA ZHwCHRE SN, AD
FHEAN DB EWMEINTV A CNVEBRIZON
T ONVRINFEORYE L FO /- HE LK
DBULETHAS.

FLEH

(1) FAD RB:&{ZTF (APP, PSEN1, PSENZ)
DRBRADFBOEBL KE{AEIE, A8
By =0y M LIREEORBERL:. 20
—7%, BERRENLH 4% APPERFRIIT
304 RARY — FIREDBIEEZRL TS,

(2) ApoE e4 # B2 2R E b OB~ A7 &
EFVFSHBREOPATREIIZVTHSH. L
LFRY A7 BEFOREEALZEFO) A 75
BANE L CTH L EREORRBICO LA B THE
HADH 5.

(3) ApoE ¢4 3 AD DV AV BIZFTHAH. L
PLEDFSEEOBROBIIBIT 5 RIGFEZHO

AREBEZBEBATREIINTWS LIV v,

(4) 5%, X VEENZ AD HEER FHEN
BRESNY, ApoE BIETFOLEERT b &I
LEBESRL SR, —BEE0ORET~
OHEFENEDboT2Y LIS, BEFSHOFH
UArE T WML H 5.
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