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Abstract

Associations of high-risk genetic factors with dementia
in the Korean elderly population

Minji Kim
Advisor : Prof. Kun Ho Lee, Ph.D.
Department of life science,

Graduate school of Chosun university

Dementia is a neurodegenerative disorder that causes cognitive
dysfunction and behavioral symptoms. As the aging population in the world
increases, the interest in early diagnosis of dementia is becoming a necessity.
Genes associated with Dementia can be found through Genome Wide
Association Study(GWAS) with a large cohort. Although there are many GWAS
studies with the Caucasian population, the studies for Asians, in particular
Koreans are not sufficient. | identified several high-risk single nucleotide
polymorphisms(SNPs) with dementia in Korean population.

This cohort study was designed with residents aged over 65 years and
under 85 years in Gwangju city. 434 subjects were divided into the normal
control group and the dementia group. | examined 29 SNP genotypes for these
subject by Tag-man Assay and Fluidigm using DNA extracted from the blood. |
analyzed the correlation of each SNP for dementia by chi-square and logistic
regression models using 3 types of genetic model (Additive model, Dominant
model, Recessive model) after adjustment of the age, sex, APOE-¢4. Futher,

iv
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analyzed the association of each SNP according to the presence of the APOE-
€4 after adjusting age.

The high association SNPs were rs11767557 (EPHA1), rs2851179
(PICLAM), rs610932 (MS4A6A) and rs670139 (MS4A6A). P-value of SNP
rs11767557 was 0.034 using additive model, 0.032 using dominant model and
rs3851179 was 0.041 using dominant model in female group. Also rs610932
was 0.030 using dominant model and rs670139 was 0.030 and 0.029 using
additive model and recessive model respectively.

This study provided the significant association between polymorphisms and
dementia in Korean population. These results indicate the potential use of
polymorphisms as genetic markers for determining susceptibility to dementia.
A functional study on the same polymorphisms by using another independent
cohort is recommended. Therefore, a further study is necessary to validate the
results of this study by using a different cohort. In addition, a molecular
functional study will define the functions of genetic polymorphisms in an animal

model or in vitro.
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1.1. XI0# (Dementia)

1.1.1. XIO0He &2

XI0H(Dementia)= JIAEOMt HE0 A, AISUHENM, =2 FH

Jls(executive function)&0 = E T &t JIAl 0l&9 &OHE E0l= Y&t

Ol

S22, 0|28 ZOHS0l LAMEQILE AISIMEN XES F= S 2

StCH [1]. Cummings S(1992)2 J|9&, Asd, AMB2UE s, s,
Hits=, HEA L= QDIE XA, s, 823 L= MIE d#Ss

(personality or social behavior), el A AE Olaf S29 A Js I
E = M JtXl Ol&el HAAM EO0HOF LiEtLle 32 XIoHE & 2l5HALH
NAHE2A4I2(WHO)HA T =2MEHES M10E (ICD-10)HAM= 1) &
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X022 oo R4 OF0I=4tel net chargell ([t2t negativest =22 349

isoform@! €2, €3, e42 R E2=ICH APOE-£2= cysteine(Cys)0l, APOE-eg4=

arginine(Arg)0l 112883 158910 <RAXIHJULD, APOE-£32

112801

cysteineOl 158%0l= arginine0l < XIStCH. OIZSHAE S36l APOE-e4=

B—amyloidE Z&E AIZ|IMH neurofibrillary tanglesE EAAIA XIHE |

[e;]
=3

W
o
ol

APOE-g4= Z=0I0IHE XIS RAES 2~481 X ZIHAIDILE

s

rr

ot

te A2z 2edd UACH [11, 12]. =2 A0 25t APOE =

He XIOHetoiAd 25 APOEE SEHe A2 otuletl Gtk [17]. & o
TN 1S5 E2 Xtk da Xz APOE-g4 & &l

AFGHY Hlwet 2t XI0HE A2l APOE-e42 H&0l = APOE-e4=

QI2 36.7%, 13.7%, OtZ2|9t H 0/=22 32.2%, 19.0%A 1, ct

oIS 19.2%, 11.0%, L=OIS 27.8%, 8.9%01ACH [18]. E&t

rm
=
=
o

Et 9IES HIWE HFMM= 8=2210l 27%, 9% U1, WI0l 36%, 14%,

UZ2OIZ2 29%, 9%ALH [19].

1.2.3.2. 1 20l XI0H 918 |SAUX

A0S =& QIS0

il

8 RS0l HBHOR WHMINA APOE

Ol2I0l= XI0H2te =&EXH0 et GWAS S0 &0 UCH XI0HEHAF 2,032

Fot H& HEF 5,328H2 HHols a2 & GWAS H70AM CLU =

& XHrs11136000, OR=0.86, 95% Cl 0.81-0.90, AP=7.5x107%)2} CR1

=&

(rs6656401, OR=0.1.21, 95% CI 1.14-1.29, P=3.7x107°)J} X0 K2t

HAZEES 2= SNPsctd MAIGHACH?20]. Harold2l S50l 25t CLU =
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& XHrs11136000, AP=1.4x107°)2F 2t0] PICALM S & XHrs3851179, P=7.5x%
107°)  E&  XIOHQH 2O ACD  E2IEACH [21]. o0
MS4A4/MS4AGE, CO2AP, CD33 12l EPHAT, TREM2 S0I| XI0H S& QI
2 BN /JUCH [22]. &= a2z § GWAS HF0M= 3392
axs  Sof CLU(rs11136000,  A=0.0361)2F  PICALM(rs3851179,
P=0.0199)Jt XIOH S&AQIXtetd MAIGHACH [19]. OIZH Melol tHst X

OH2ted GWAS g-t= B0l =0 JAXEH S2el Eo| st=2010 et 2
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2.1. A2 &Z& &2I&AF (Seoul Neuropsychological Screenin

MO LCH SNSB= SO ABAZIEAL HIEHZIZM 2 XIDls
Jtote Chst 2AIE2 2ADH A0, £=&0] HAHHandedn
FOo|A==a A AHAttention Test), 40 & 19 2= J|

(Language & Related Functions Test), AlZ2t Jls ZAHV
Functions Test), 219 2 AHMemory Test) ¥ AHSEH/&H

(Frontal/Executive Functions Test) £ 6JIXIQ &=2o=z 34

(Table 1). 0I248F SNSB2 HELZ= HM, 0l ¥2 =0

Battery,

s A
oo U

HE A

AAE = JAEE WA BA XA =0 S=otd, SM, 0= 20A

T g ZAEg = JAEE JIFEXN E 0= TUE =Lt

Adiot

QoA %M, AW, SLHUIA EE3 270t =3HE ZMS(K-MMSE, K-

Boston Naming Test, GDS, B-ADL, CDR)2l Al JtXl JI=0l Slo MAEZAU

Ct [13]. Seoul Verbal Learning Test, Korean—Color Word Stroop Test,

Controlled Oral Word Association Test € E=31JF & UK &

4

oA, MEF/EHIIs BAS2 SNSBE flol HE=F3H ARE

[14]. SNSB= S AAIRE HIZAH LY HAHBAIZ AAEJALH,
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Table 1. SNSB Check list

s Heste
=80l -
=S EEE 22 A

S
or
i

A BIE e ARI), A AR=Z @et AR

AgH A0 HF,
eilet MO

A0 OlaH, et 2stol, OIS,

Rey Complex Figure Text(RCFT), Clock Drawing Test(CDT)
Z23| &, KIHG A, THOIZ AL

25 TE) B£Z, Korean—Color Word Stroop Test(K-
CWST:2XF D], a2 917])
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2.2 XY AZEIIEE (Clinical Dementia rating, COR)
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Table 2. CDR Test scale
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CHA KIS0 8AIZE 3= = HWOUA MHEotA L), EDTA Alg&= 0l2

ot S11E YXotACE 2,000 rom0lA 102, 3,000 romOlA 1052 &=
clottd, E&= Mot E0tU= buffy coatE MFotACEH GI10 ol =

2

Z%(Dulbecco's Phosphate Buffered Saline, DPBS)S &J}ol

resuspendingdtl —80°C WS D0l 2 2ot L.

3.2 Fluidigm Assay

SNPel REE= &0I5t)| <ol SNPtype assay(Fluidigm, San

Francisco, CA, USA)E AI256ICH DNAS ==ZAI9|0] fol PCR BtE2E ==

I D, Genomic DNA 60ng, STA primer set J2l12 Qiagen 2X Mutiplex

0
[e]]

PCR Master Mix (Qiagen)E E&6t = BIS2S 5ul2 SHS/JALH (Table

3). 1:JI= 95°COIAM 152, 14=FDl= 95°COIAM 15, 60°COIA 425 Al

ol

ILUCH DNA &Z &, STA A2S DNA Suspension Buffer?t 1:1002 sl 4

H=ACH. &A& S STA A= 2.5ul2 Sample Pre—Mix(2X Fast Probe Master

ol

Mix 3ul, SNPype 20X Cample Loading Reagent 0.3ul, SNPtype Reagent
0.1y, ROX 0.036ul)2t E&6IAULE BtE =, Assay Pre—-Mix2t Sample Pre—
Mix2 192.24 Dynamic Arrayil ZEoIQUCH BISEAHES 1520 95°CE

SXEOC2M Genomic DNAZE denaturation AI2ICH. 015 13DJ], 95°CHIA]

15
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15, 64°COIM 45= 1501, 95°COIIA 15=, 63°COIM 45% 101, 95°COll
M 15%, 62°COIA 45 13D1, 95°COIM 15=, 61°CUIM 45= 13D,
95°COlA 15, 60°COIAM 45X 34=D|, 25°COIA 10X &t=FDl, & 40FD|

FHCH 242 Fluidigm SNP Genotyping Analysis software(version

=N

0
ol

4.0.1;Fluidigm)2 ALSot & 5HRULH.
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Table 3. Fluidigm Assay

SNP No. Gene rs No. STA Sea

SNPO1 TF rs1049296 TGAATGAAAAAGACTATGAGTTGCTGT
SNPO2 hCG2039140 rs1903908 TCCCAGCCTTTTCACCAT

SNPO3 DAPK rs4878104 TCTTTCAAAGTTTTCTATGTTGTTTTCAAACT
SNPO4 CcLU rs11136000 GGCAGGCATTCAGCACC

SNPO5 CcLU 1$2279590 CTCTGCAACAGAAGTCAGGC

SNPO6 GRN rs5848 GGGTGCCCTCTGCTCAG

SNPO7 IL1B rs1143634 CAGGTGCATCGTGCACATAA

SNPO8 SORL1 1s2282649 CCAGCATTTGCAGATTTAGAGAAAATATT
SNPO9 LDLR r$5930 ACAGCCAGCCCGTCG

SNP10 GWA rs11622883 CCTGCTTAATTTCCTGGGTGTTC
SNP11 TFAM rs2306604 AGTGGCTATCTCACTTTTCATAAGA
SNP12 SORCS1 rs600879 GGCTGGAAAGCCCCAGT

SNP13 EPHAT rs11767557 ATGTCTTAGGGCATCTCTATAGGG
SNP14 GAB2 1$2373115 AAAGAGTGCTTGTAGACTTATGCG
SNP15 NXPHT r$6463843 GCCCTCTTAAAAAATGGCCCTAG
SNP16 CH25H rs13500 GCATTGTACTGTTAGTGCAGCTA
SNP17 ABCA7 1s3764650 GTTGGGAACCTTCCTGCG

SNP18 IL33 157044343 GCTTTTTAATTGGAGAGTTGTGACC
SNP19 TNK1 rs1554948 AGCTGCTCCGGGACAT

SNP20 PICALM 1$3851179 GGGTTCAGAACAGAGCCTG

SNP21 TREM2 r$75932628 GGCCCTTCTCTCCCAGC

SNP22 MTHFR rs1801133 AGCCTCAAAGAAAAGCTGCG

SNP23 L8 1s4073 ACTGAAGCTCCACAATTTGGTG
SNP24 IDE 1$7910977 CCTGGCAATTTAAGGGAATAATCAGA

17
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3.3 Tag—man Assay

Aot A 8 3412 SNP & ZIIME Sd& Fluidigm0l =Jtsst

HII

LI Xl 10902l SNP= TagMan® fluorogenic 5’ nuclease assayE OI2H A

I BFS M2 template DNA 10ng, 40X assay mix 0.13ul

B T |

o
40
ol

Ct. PCR EtS

o

(Table 4), TagMan® Universal PCR master mix 2.5ul2 & 5ul2 =& oISUCt.

Real-time PCR2 ABI Prism® 7900HT Fast Real-Time PCR System

(Applied Biosystems, USA)2 0|5t &5t =0 PCR =& 95T 10

=2t pre—denaturingst = 95T, 15=x, 60T, 122t 2&HZ PCR=2 45

cycles =d&otRLt. PCR &0l 24 = 22 A2 7900HT SDS 2.3

nio
o
0f0
Jell
2
Nz
=
ol
4]
Q

software (Applied Biosystems, USA)
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Table 4. Tag—man Assay

SNP ID Gene rs No. Assay ID

SNP25 MS4ABA rs610932 C__3084793_20
SNP26 CR1 rs3818361 C__904973_10
SNP27 MS4A4E rs670139 C__1838552_10
SNP28 CHRNB2 rs4845378 C__25942411_20
SNP29 PGBD1 rs3800324 C__25598588_10
SNP30 ACE rs1800764 C__27990512_10
SNP31 oTC 1$5963409 C__26644161_10
SNP32 BIN1 rs744373 C_27161626_10
SNP33 APOE_e2/3/4 rs429358 C__7512835_20
SNP34 APOE_e2/3/4 rs7412 C__1042213_10
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http://www.ncbi.nlm.nih.gov/SNP/snp_ref.cgi?rs=rs610932
http://www.ncbi.nlm.nih.gov/SNP/snp_ref.cgi?rs=rs3818361
http://www.ncbi.nlm.nih.gov/SNP/snp_ref.cgi?rs=rs670139
http://www.ncbi.nlm.nih.gov/SNP/snp_ref.cgi?rs=rs744373
http://www.ncbi.nlm.nih.gov/SNP/snp_ref.cgi?rs=rs429358
http://www.ncbi.nlm.nih.gov/SNP/snp_ref.cgi?rs=rs7412

Affymetrix Genome-wide Human SNP array 5.0 0|23t DNA LinkOll
A GWA (genome-wide association) S&X 243 AI&#MBIISH qguality
control call rate (Dynamic Model algorithm)= 97% Ol&AS LIEILY D
HAMT MOl heterozygosityZ2 CHAXF JHOHCICl MHEES HEGHH FEGHRULCE
Genotyping calling2 birdseed v2 algorithms Soll Al E A CH Affymetrix

platform2 Y SMA0 UGoHM=E 82 Al N

e
%0

Ct.

02
o]

DNA ZAIHAM E22 2480 ¥HLH<90%, MIND (missing rate per

INDividul) > 0.1 J|& A

010

), PLINKE 0|25l identity—by-state (IBS) &A=
AlO2 XX SNPE 245l SIEEOZ HUMHES IIE E=2S NG

Cat X SMME S8 RAEN 240 42 2XotA @2 2UE Mot

SEX 242 Affymetrix Genome-wide Human SNP array 5.0& Sl
34042l SNPsIt 24 & A CE. MAF (minor allele frequency) > 0.05 JI1&E0 2
off 37H2l SNPIt HI2QIEIU2M, 2IHS APOE SNP= APOE-e¢4E SN [
2t APOE-g4 220 E 22&2 & M ASTJUCH 502 SNPE HILlEt

Z 290HS SNPIt 2401 AFZEZIRUCH (Table 5).
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Table 5.

SNP Information

Genotype
SNP No. Gene SNP Position Chr Major etoro Mino Call Rate MAF HWE
Homo Homo

SNPO1 TF rs1049296 133494354 3 cc cT TT 99.87% 0.2780  0.8548
SNP02 DAPK1 14878104 90192991 9 TT TC cc 99.74% 0.2507  0.6311
SNP03 cLU rs11136000 27464519 8 cc cT TT 99.87% 0.2549  0.3446
SNPO4 cLU rs2279590 27456253 8 cc cT T 99.87% 0.2325  0.3623
SNPO5 GRN 15848 42430244 17 cC cT T 99.34% 0.2656  0.5122
SNP06 IL1B rs1143634 113590390 2 GG GA AA 100.00%  0.0401  0.3407
SNPO7 SORL1 152282649 121478958 11 TT TC cc 99.87% 0.4578  0.5641
SNP08 LDLR rs5930 11224265 19 GG GA AA 99.61% 0.3923  0.7565
SNP09 GWA rs11622883 95155776 14 7T TA AA 99.08% 0.1846  0.0171
SNP10 TFAM 12306604 60148692 10 AA AG GG 99.87% 0.4664  0.8814
SNP11 SORCS1 1600879 108923118 10  CC cT T 99.47% 0.0787  0.3099
SNP12 EPHA1 rs11767557 143109139 7 T TC cc 100.00%  0.1434  0.3022
SNP13 GAB2 1s2373115 78091150 1 ccC CA AA 99.87% 0.3933  0.3654
SNP14 NXPH1 rs6463843 8838717 7 GG GT TT 99.87% 0.4480  0.8251
SNP15 ABCA7 rs3764650 1046520 19 7T TG GG 99.74% 0.3509  1.0000
SNP16 IL33 1s7044343 6254208 9 cc cT T 99.87% 0.4895  0.7753
SNP17 TNK1 rs1554948 7286326 17 1T TA AA 100.00%  0.2441  0.8369
SNP18 PICALM rs3851179 85868640 1 cC cT T 99.87% 0.3860  0.0959
SNP19 MTHFR rs1801133 11856378 1 GG GA AA 100.00%  0.4276  0.5528
SNP20 L8 rs4073 74606024 4 TT TA AA 99.87% 0.3498  0.8093
SNP21 IDE 17910977 94209876 10 ccC cT TT 99.74% 0.1972  0.7284
SNP22 MS4A6A rs610932 59939307 11 GG GT T 99.21% 0.2991  0.1973
SNP23 CR1 rs3818361 207784968 1 GG GA AA 98.95% 0.3298  0.0387
SNP24 MS4A4E rs670139 59971795 11 GG GT T 98.29% 0.4170  0.0724
SNP25 CHRNB2 14845378 154544651 1 GG GT TT 99.47% 0.1587  0.8954
SNP26 PGBD1 rs3800324 28264681 6 GG GA AA 98.55% 0.2276  0.4643
SNP27 ACE rs1800764 61550529 17 7T TC cc 98.03% 0.4409  0.6066
SNP28 oTC 15963409 38210969 X GG GA AA 99.05% 0.2562  0.7270
SNP29 BIN1 1744373 127894615 2 T TC cc 98.55% 0.3511  0.5769
SNP30 APOE_e2/3/4 rs429358 45411941 19 1T TC cc 97.57% 0.1230  0.0924
SNP31  APOE_e2/3/4 rs7412 45412079 19 cC cT TT 97.32% 0.0505  0.7171
SNP32  hCG2039140 rs1903908 109201672 10 GG GA AA 100.00%  0.0000 -
SNP33 CH25H rs13500 90973492 10 GG GA AA 100.00%  0.0007 -
SNP34 TREM2 rs75932628 41129252 6 cc cT T 100.00%  0.0000 -

MAF : Minor Allele Frequency,
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HWE : Hardy-Weinberg Equilibrium


http://www.ncbi.nlm.nih.gov/SNP/snp_ref.cgi?rs=rs11136000
http://www.ncbi.nlm.nih.gov/SNP/snp_ref.cgi?rs=rs2279950
http://www.ncbi.nlm.nih.gov/SNP/snp_ref.cgi?rs=rs3764650
http://www.ncbi.nlm.nih.gov/SNP/snp_ref.cgi?rs=rs3851179
http://www.ncbi.nlm.nih.gov/SNP/snp_ref.cgi?rs=rs610932
http://www.ncbi.nlm.nih.gov/SNP/snp_ref.cgi?rs=rs3818361
http://www.ncbi.nlm.nih.gov/SNP/snp_ref.cgi?rs=rs670139
http://www.ncbi.nlm.nih.gov/SNP/snp_ref.cgi?rs=rs744373
http://www.ncbi.nlm.nih.gov/SNP/snp_ref.cgi?rs=rs429358
http://www.ncbi.nlm.nih.gov/SNP/snp_ref.cgi?rs=rs7412
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[
=
|'0|'

P 2EHI2E 95% &l22tS H&ot APOE-g4 OIS0 [tck XIOHO &

e
il

SNPE H| ot C.
2 E XIOHQt SNPsQ e 242 MIHKIS |E 28 (Genetic Model)

Ol Additive model, Dominant model, Recessive model2 2} &&t

—

M
~

F

L. K229 SH2AE2 PLINK ver. 2.05(Free Software Foundation, Inc,

Ol

ol
HI

Boston, USA)2F SPSS 21.0(SPSS Inc., Chicago, IL)S AIZ5tSIC.
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SME0| SOHMissing value) HIQIBHICE.

A= g2/ €3,

APOE- € 40t CHA XS (APOE-€ 2/ €2,

(76.9%)01 10, APOE-e4Jt U= UAXNS(APOE-e2/ €4, €3/¢e4,
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49H (49.5%)0IALt (Table 6).
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Table 6. Subject information

Dementia Normal Total
Age 73.682(£5.491) 71.977(£5.407) 72.457(£5.478)
Total 122 312 434
No. of subject Male 36 89 125
Female 86 223 309
Total 118 302 420
€2/e? 0 0 0
€2/€3 10 23 33
APOE genotype €3/€3 63 227 290
€2/ e4d 5 1 6
€3/e4d 33 47 80
ed/ed 1 0 11
25
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2. XIOH2H SNPs & &
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0, 80 Tel =0 22 2406t 1

P
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=z
ol

B 2ME ZDE HIDGIACH. LB X0} S
of RS20 M2t LRtXls SNPsS| HBHS SABIAULE.

2.1, SEI2E0N ME XN SNPs Ha2td 224H

2.1.1 Additive model Ol A XIOH2H SNPs &2t

X0 ?Ageiktz a8 29912 SNPs &

S84 X0l EMots 142

SNPE HMI2IEH 2842 Ha&td S Additive modelS OIEot0 24 oHALCH.

23, X0 selst dads LBt = SNP= EPHAT |S&XF WO A

= MS4ABA SEX LHOI U= rs610932(6>t) 2k rs11767557(T>c) RULCH.

rs610932= XIOHE A= 1228 = GG, GIE, TTE0l 22 489, 589,

0.03022 R25tA20, 0Rat0l 0.699(95%

of TTE& M XIOHZEEEO0l 0.69981 =2 A

APOE-e4E E&HotUsS [

Cl 0.506-0.965)2 GG 0il H

o

= = ULH MS4A6A =&

X0l = rs610932 2&otAl EUS O p-valuedt 0.03621 =28t
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LIEFRUCH rs11767557= XIOHE A= 12228

3
o

-

do x=Z0Ads 202 2138, 92, 780l

04

2r 98, 23%, 180IAL,

ACH. p-values EHOIA LUAS [ 0.03642 K2lotH LIEIGD, 89,
ddg BEdE ZUHE 0.0112 Kool SOH, O0R2=2 0.540(95% ClI

0.335-0.870)22 TT& (Major Homozygote)Ol HloH CC& (Minor Homozygote)

g2 M XIHEE ASIt 0.5481 <Al LIEHSCH. &8, A, APOE-€42
SRS MZ p-valuedt 0.0342 =otH  LEIS20{, 0ROl

0.583(95% ClI 0.353-0.961)2=2 TT&EOl HIGH CCEOl XIOH Z£¥ ATt

0.58380 Sl LIEFSCE (Table 7) (Fig. 1).
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Table 7. SNP genotype frequencies and ORs for association of Dementia based on Additive model

Number of genotypes

SNP 1D Allele Dement ia Normal P-value® P-value’ OR(95% CI) P-value® OR(95% Cl)
MM Mm mm MM Mm mm

rs1049296 C/t 60 50 12 166 120 25 0.685 0.386 1.154(0.835-1.595) 0.379 1.162(0.832-1.
rs4878104 T/c 73 42 7 180 110 21 0.89% 0.768 0. 949(0 670-1.345) 0.79% 0.954(0.666-1.
rs11136000 C/t 67 50 5 172 17 23 0.420 0.628 18(0.648-1.299) 0.841 0.964(0.671-1.
rs2279590 C/t 72 47 3 182 12 18 0.339 0.525 0. 889(0 617-1.280) 0.758 0.942(0.646-1.
rs5848 C/t 69 42 10 167 116 26 0.846 0.536 0.900(0.645-1.257) 0.461 0.878(0.621-1.
51143634 G/a 111 " 0 292 19 1 0.349 0.430 1.351(0.639-2.857) 0.866 0.932(0.411-2.
152282649 T/c 35 64 23 94 136 81 0.182 0.453 0.895(0.670-1.196) 0.527 0.906(0.669-1.
rs5930 G/a 47 55 20 114 153 44 0.708 0.997 1.001(0.734-1.364) 0.752 0.949(0.685-1.
rs11622883 T/a 7 39 4 213 80 15 0.350 0.665 1.086(0.748-1.576) 0.767 1.060(0.720-1.
152306604 Alg 36 67 19 92 142 78 0.078 0.279 0.848(0.629-1.143) 0.385 0.872(0.639-1.
15600879 C/t 103 18 0 269 40 1 0.664 0.756 1.098(0.609-1.981) 0.498 1.233(0.672-2.
rs11767557 T/c 98 23 1 213 92 7 0.039* 0.011* 0.540(0.335-0.870) 0.034* 0.583(0.353-0.
rs2373115 C/a 46 62 14 106 151 54 0.308 0.227 0.824(0.601-1.129) 0.286 0.836(0.603-1.
156463843 G/t 34 57 31 103 144 64 0.427 0.161 1.233(0.919-1.653) 0.099 1.292(0.953-1.
153764650 T/g 50 60 12 139 137 35 0.623 0.852 1.031(0.749-1.419) 0.943 1.012(0.724-1.
rs7044343 C/t 38 60 24 79 154 78 0.339 0.144 0.799(0.591-1.080) 0.144 0.790(0.576-1.
rs1554948 T/a 68 47 7 169 122 21 0.913 0.857 0. 969(0 683-1.374) 0.556 0.895(0.620-1.
rs3851179 C/t 56 47 19 17 146 48 0.234 0.182 811(0.595-1.104) 0.132 0.782(0.567-1.
rs1801133 G/a 45 56 21 97 157 58 0.511 0.397 0. 876(0 645-1.190) 0.234 0.824(0.599-1.
rs4073 T/a 46 62 14 122 147 43 0.722 0.892 0.979(0.715-1.339) 0.787 0.956(0.689-1.
rs7910977 C/t 79 39 4 197 101 13 0.897 0.641 0.914(0.626-1.334) 0.996 1.001(0.675-1.
5610932 G/t 47 59 14 163 14 32 0.036* 0.064 1. 343(0 982-1.836) 0.093 1.322(0.955-1.
53818361 G/a 51 58 10 129 154 26 0.977 0.595 11(0.645-1.286) 0.572 0.901(0.629-1.
rs670139 G/t 48 58 14 105 139 61 0.118 0.095 0.771(0.568-1.047) 0.030* 0.699(0.506-0.
rs4845378 G/t 89 29 3 222 83 6 0.805 0.726 0.927(0.605-1.419) 0.671 0.907(0.578-1.
153800324 G/a 63 50 5 187 109 12 0.382 0.230 1.253(0.867-1.810) 0.111 1.370(0.931-2.
51800764 T/c 40 61 17 88 158 60 0.365 0.153 0.793(0.577-1.090) 0.278 0.830(0.592-1.
rs744373 T/c 46 57 17 131 139 37 0.673 0.467 1.123(0.821-1.537) 0.539 1.109(0.797-1.

a ! Chi-square test, b : Logistic Regression Analysis adjusted age, sex, ¢ : Logistic Regression Analysis adjusted age, sex, APOE-e4, +*p < 0.05
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Figure 1. Association of SNPs with dementia based on the Additive model

Transformed -logiop of SNPs from the logistic regression model of
association with dementia based on the additive model. P-value on the left
Y-axis is adjusted for age and sex. P—value on the right Y—axis is adjusted
age, sex, APOE-¢g4. The threshold of significance (p<0.05) is indicated by

red horizontal line.
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Table 8. SNP genotype frequencies and ORs for association of Dementia based on Additive model in male subjects

Number of genotypes

SNP ID Allele Dementia Normal p-value® P-value® OR(95% CI) P-value® OR(95% CI)
MM Mm mm MM Mm mm
rs1049296 Cl/t 19 13 4 51 35 3 0.444 0.369 1.338(0.709-2.525) 0.362 1.355(0.705-2.604)
rs4878104 T/c 26 9 1 47 31 10 0.106 0.463 0.489(0.242-0.988) 0.075 0.520(0.253-1.069)
rs11136000 C/t 15 20 1 53 26 10 0.014x* 0.414 1.280(0.708-2.314) 0.412 1.298(0.696-2.419)
rs2279590 C/t 17 19 0 55 27 7 0.295 0.528 1.227(0.649-2.319) 0.434 1.305(0.669-2.546)
rsb848 Cl/t 21 12 3 47 31 9 0.891 0.680 0.881(0.483-1.609) 0.722 0.894(0.482-1.658)
rs1143634 G/a 34 2 0 85 4 0 0.802 0.669 1.472(0.250-8.678) 0.942 0.934(0.147-5.937)
152282649 T/c 12 18 6 23 40 26 0.327 0.132 0.657(0.381-1.136) 0.127 0.644(0.366-1.134)
rs5930 G/a 16 16 4 26 49 13 0.280 0.171 0.652(0.353-1.203) 0.132 0.620(0.333-1.155)
rs11622883 T/a 27 9 0 63 20 4 0.673 0.411 0.717(0.324-1.586) 0.338 0.665(0.289-1.530)
rs2306604 Alg 10 25 1 27 42 20 0.015* 0.171 0.657(0.360-1.200) 0.241 0.689(0.369-1.285)
rs600879 C/t 31 5 0 77 1 0 0.834 0.786 1.158(0.385-3.479) 0.469 1.553(0.471-5.115)
rs11767557 T/c 29 7 0 63 23 3 0.234 0.166 0.532(0.218-1.301) 0.263 0.595(0.240-1.476)
rs2373115 Cla 9 23 4 27 47 14 0.552 0.951 1.019(0.555-1.871) 0.984 0.994(0.526-1.876)
rs6463843 G/t 9 19 8 37 38 13 0.187 0.086 1.623(0.932-2.826) 0.197 1.455(0.823-2.572)
rs3764650 T/g 15 18 3 33 46 9 0.889 0.672 0.874(0.469-1.629) 0.728 0.891(0.467-1.702)
rs7044343 Cl/t 11 18 7 23 45 20 0.854 0.651 0.879(0.500-1.542) 0.770 0.917(0.514-1.637)
rs1554948 T/a 17 17 2 47 35 7 0.694 0.631 1.168(0.620-2.200) 0.939 1.027(0.522-2.018)
rs3851179 C/t 13 18 5 28 42 19 0.620 0.339 0.762(0.435-1.332) 0.398 0.781(0.440-1.386)
rs1801133 G/a 17 12 7 26 51 12 0.051 0.448 0.797(0.443-1.434) 0.492 0.811(0.446-1.474)
rs4073 T/a 10 22 4 29 50 10 0.861 0.599 1.185(0.629-2.232) 0.673 1.152(0.596-2.227)
rs7910977 Cl/t 22 14 0 55 30 4 0.913 0.733 0.883(0.432-1.806) 0.728 0.878(0.422-1.828)
rs610932 G/t 15 16 5 42 32 13 0.725 0.709 1.109(0.644-1.911) 0.546 1.189(0.678-2.086)
rs3818361 G/a 12 19 5 4 37 9 0.369 0.228 1.432(0.789-2.569) 0.232 1.444(0.790-2.637)
rs670139 G/t 18 13 5 30 35 22 0.203 0.068 0.604(0.351-1.040) 0.048+ 0.567(0.323-0.995)
rs4845378 G/t 30 6 0 63 26 0 0.147 0.137 0.471(0.174-1.271) 0.144 0.470(0.170-1.295)
rs3800324 G/a 20 14 2 53 29 4 0.535 0.591 1. 195(0 623-2.291) 0.359 1.370(0.699-2.686)
rs1800764 T/c 9 18 8 23 44 20 0.995 0.947 1.019(0.580-1.789) 0.804 1.076(0.605-1.913)
rs744373 T/c 11 19 6 31 45 10 0.699 0.464 1.250(0.687-2.275) 0.456 1.262(0.685-2.325)

a ! Chi-square test, b : Logistic Regression Analysis adjusted age, c :Logistic Regression Analysis adjusted age, APOE-€4, *p < 0.05
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Figure 2. Association of SNPs with dementia based on the Additive model in
male subjects

Transformed -logiop of SNPs from the logistic regression model of

association with dementia based on the additive model in male subjects.

P-value on the left Y-axis is adjusted for age. P—value on the right Y—-axis

is adjusted age, APOE-g4. The threshold of significance (p<0.05) is

indicated by red horizontal line.
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2.1.3. Additive modelOllAl XIOHQH SNPs SH2tH =24 (Female)
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(Table 9).
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Table 9. SNP genotype frequencies and ORs for association of Dementia based on Additive model in female

subjects
Number of genotypes
SNP ID Allele Dementia Normal P-value® P-value® OR(95% Cl) P-value® OR(95% Cl)
MM Mm mm MM Mm mm
rs1049296 C/t 41 37 8 115 85 22 0.747 0.615 1.102(0.755-1.608) 0.583 1.116(0.754-1.652)
rs4878104 T/c 47 33 6 133 79 11 0.642 0.301 1.244(0.822-1.885) 0.379 1.213(0.789-1.864)
rs11136000 C/t 52 30 4 119 91 13 0.527 0.240 0.771(0.500-1.190) 0.405 0.827(0.529-1.293)
rs2279590 C/t 55 28 3 127 85 11 0.515 0.231 0.760(0.485-1.191) 0.370 0.810(0.510-1.285)
rs5848 C/t 48 30 7 120 85 17 0.887 0.609 0.901(0.603-1.346) 0.487 0.862(0.567-1.310)
rs1143634 G/a 77 9 0 207 15 1 0.349 0.521 1.312(0.572-3.009) 0.858 0.920(0.366-2.310)
rs2282649 T/c 23 46 17 71 96 55 0.268 0.910 1.020(0.722-1.440) 0.767 1.0 7(0 734-1.522)
rs5930 G/a 31 39 16 88 104 31 0.573 0.406 1.166(0.812-1.673) 0.558 1.123(0.762-1.653)
rs11622883 T/a 50 30 4 150 60 11 0.338 0.313 1.246(0.812-1.910) 0.332 1.2 6(0 799-1.942)
rs2306604 Alg 26 42 18 65 100 58 0.640 0.674 0.929(0.657-1.313) 0.762 0.946(0.660-1.356)
rs600879 C/t 72 13 0 192 29 1 0.699 0.858 1.065(0.534-2.124) 0.739 1.128(0.556-2.288)
rs11767557 T/c 69 16 1 150 69 4 0.025% 0.035+ 0.545(0.310-0.959) 0.074 0.580(0.318-1.055)
rs2373115 Cla 37 39 10 79 104 40 0.286 0.155 0.765(0.528-1.107) 0.235 0.792(0.539-1.164)
rs6463843 G/t 25 38 23 66 106 51 0.761 0.563 1.108(0.783-1.567) 0.212 1.263(0.875-1.824)
rs3764650 T/a 35 42 9 106 91 26 0.429 0.658 1.088(0.749-1.581) 0.804 1.051(0.709-1.557)
rs7044343 C/t 27 42 17 56 109 58 0.385 0.139 0.763(0.533-1.093) 0.113 0.737(0.504-1.076)
rs1554948 T/a 51 30 5 122 87 14 0.765 0.576 0.887(0.581-1.353) 0.453 0.842(0.539-1.318)
rs3851179 C/t 43 29 14 89 104 29 0.113 0.333 0.833(0.575-1.206) 0.208 0.780(0.529-1.149)
rs1801133 G/a 28 44 14 71 106 46 0.676 0.578 0.902(0.629-1.295) 0.311 0.822(0.563-1.201)
rs4073 T/a 36 40 10 93 97 33 0.749 0.625 0.913(0.634-1.315) 0.554 0.891(0.609- 1.304)
rs7910977 C/t 57 25 4 142 71 9 0.872 0.729 0.924(0.592-1.443) 0.799 1.063(0.666-1.696)
rs610932 G/t 32 43 9 121 82 19 0.036* 0.047+* 1.474(1.005-2.162) 0.114 1.383(0.925-2. 068)
rs3818361 G/a 39 39 5 88 17 17 0.498 0.129 0.715(0.464-1.103) 0.117 0.695(0.441-1.095)
rs670139 G/t 30 45 9 75 104 39 0.298 0.479 0.874(0.601-1.270) 0.232 0.7 4(0 526- 168)
rs4845378 G/t 59 23 3 159 57 6 0.891 0.676 1.106(0.690-1.773) 0.566 1.154(0.707-1.882)
rs3800324 G/a 43 36 3 134 80 8 0.445 0.269 1.286(0.823-2.011) 0.198 1.3 7(0 852-2. 161)
rs1800764 T/c 31 43 9 65 114 40 0.206 0.077 0.705(0.479-1.040) 0.091 0.701(0.464-1.058)
rs5963409 G/a 43 34 6 130 79 13 0.565 0.303 1.239(0.823-1.866) 0.619 1.118(0.720-1.738)
rs744373 T/c 35 38 11 100 94 27 0.853 0.679 1.081(0.747-1.563) 0.733 1.070(0.727~ 573)

a : Chi-square test, b : Logistic Regression Analysis adjusted age, c: Logistic Regression Analysis adjusted age, APOE-g4, #p < 0.05
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Figure 3. Association of SNPs with dementia based on the Additive model in
female subjects

Transformed —logiop of SNPs from the logistic regression model of

association with dementia based on the additive model. P-value on the left

Y-axis is adjusted for age. P—value on the right Y-axis is adjusted age,

APOE-€4. The threshold of significance (p<0.05) is indicated by red

horizontal line.
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2.1.4. Dominant model I XIOH2t SNPs H2t4 F 4
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Table 10. SNP genotype fregquencies and ORs for association of Dementia based on Dominant model

Number of genotypes

SNP ID Allele  Dementia Normal P-value® P-value® OR(95% CI) p-value® OR(95% CI)
MM Mm+mm MM Mm-+mm
rs1049296 Cl/t 60 62 166 145 0.431 0.406 1.197(0.783-1.828) 0.295 1.267(0.813-1.975)
rs4878104 T/c 73 49 180 131 0.709 0.784 0.942(0.612-1.449) 0.927 0.979(0.626-1.533)
r s11136000 C/t 67 55 172 140 0.968 0.973 0.993(0.649-1.518) 0.724 1.083(0.695-1.688)
rs2279590 C/t 72 50 182 130 0.896 0.903 0.974(0.634~1.496) 0.744 1.077(0.689-1.684)
rs5848 Cl/t 69 52 167 142 0.576 0.441 0.845(0.550-1.298) 0.345 0.806(0.516-1.260)
rs1143634 G/a 111 1 292 20 0.343 0.361 1,488(0465978 40) 0.995 0.997(0.422-2. 355)
rs2282649 T/c 35 87 94 217 0.753 0.741 082(0.679,1.724) 0.677 1.109(0.682-1.803)
rs5930 G/a 47 75 114 197 0.717 0.622 0. 896(0 579-1.387) 0.410 0.8 6(0 525-1.301)
rs11622883 T/a 77 43 213 95 0.321 0.424 1. 202(0 766-1.886) 0.489 1.180(0.738-1.888)
rs2306604 Alg 36 86 92 220 0.996 0.959 012(0.637-1.608) 0.728 1.0 O(O 671-1.771)
rs600879 C/t 103 18 269 4 0.654 0.665 1. 148(0 624-2.093) 0.426 1.288(0.691-2. 402)
rs11767557 T/c 98 24 213 99 0.012% 0.012% 0.521(0.313-0.869) 0.032% 0.559(0.329-0. 950)
rs2373115 Cla 46 76 106 205 0.477 0.451 0.844(0.543-1.312) 0.504 0.855(0.541-1.352)
rs6463843 G/t 34 88 103 208 0.290 0.276 1.296(0.813-2.066) 0.128 1.463(0.897-2. 387)
rs3764650 T/g 50 72 139 172 0.483 0.589 1.125(0.732-1.729) 0.784 1.065(0.680-1.667)
rs7044343 C/t 38 84 79 232 0.225 0.181 0.728(0.457-1.160) 0.229 0.740(0.453-1.209)
rs1554948 T/a 68 54 169 143 0.767 0.845 0.959(0.626-1.467) 0.487 0.853(0.545-1.335)
rs3851179 C/t 56 56 117 194 0.113 0.058 0.658(0.427-1.015) 0.058 0.645(0.410-1.015)
rs1801133 G/a 45 77 97 215 0.247 0.248 0.770(0.494~-1.200) 0.163 0.718(0.451-1.143)
rs4073 T/a 46 76 122 190 0.788 0.755 1.072(0.692-1.660) 0.823 1.054(0.666-1.666)
rs7910977 C/t 79 43 197 114 0.783 0.731 0.926(0.595-1.440) 0.936 1.019(0.643-1.616)
rs610932 G/t 47 73 163 146 0.011+ 0.021* 1.664(1.079-2.566) 0.047+* 1.576(1.005-2. 470)
rs3818361 G/a 51 68 129 180 0.834 0.570 0.881(0.570-1.363) 0.419 0.829(0.527- 5)
rs670139 G/t 48 72 105 200 0.281 0.386 0.824(0.531-1.278) 0.141 0.709(0.448-1.121)
rs4845378 G/t 89 32 222 89 0.651 0.626 0.888(0.551-1.432) 0.786 0.934(0.570-1.531)
rs3800324 G/a 63 55 187 121 0.169 0.182 1.342(0.871-2.067) 0.075 1.510(0.960-2. 376)
rs1800764 T/c 40 78 88 218 0.301 0.288 0.779(0.492-1.235) 0.346 0.7 4(0 491-1.283)
rs744373 T/c 46 74 131 176 0.413 0.492 1.166(0.752-1.806) 0.444 1.195(0.757~ 888)

a : Chi-square test,

b : Logistic Regression Analysis adjusted age, sex,
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C : Logistic Regression Analysis adjusted age, sex, APOE-€4,
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Figure 4. Association of SNPs with dementia based on the Dominant model

Transformed —logiop of SNPs from the logistic regression model of
association with dementia based on the dominant model. P-value on the
left Y—axis is adjusted for age and sex. P-value on the right Y-axis is
adjusted age, sex, APOE-e4. The threshold of significance (p<0.05) is

indicated by red horizontal line.
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2.1.5. Dominant modelOllAl XIOHRt SNPs G2t 24 (Male)

XI0H2 SNPs HZAH = dominant model 2

HOd

l[e]

(Table 11).
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Table 11. SNP genotype fregquencies and ORs for association of Dementia based on Dominant mode!l in male

subjects
Number of genotypes
SNP ID Allele  Dementia Normal P-value® P-value® OR(95% CI) p-value® OR(95% CI)
MM Mm+mm MM Mm+mm
rs1049296 Clt 19 17 51 38 0.644 0.716 1. (0 528-2. 532) 0.585 1.253(0.557-2.817)
rs4878104 T/c 26 10 47 4 0.053 0.064 0.4 0( 048) 0.096 0.480(0.202-1.139)
rs11136000 C/t 15 21 53 36 0.069 0.066 2.1 (O 952-4.641) 0.086 2.046(0.904-4.630)
rs2279590 C/t 17 19 55 34 0.135 0.110 1.907(0.863-4.213) 0.087 2.046(0.902-4.638)
rs5848 Clt 21 15 47 40 0.661 0.663 0.839(0.381-1.847) 0.708 0.857(0.381-1.927)
rs1143634 G/a 34 2 85 4 1.000 0.669 1.472(0.250-8. 678) 0.942 0.934(0.147-5.937)
rs2282649 T/c 12 24 23 66 0.398 0.361 0.674(0.289-1.572) 0.290 0.624(0.261-1.495)
rs5930 G/a 16 20 26 62 0.111 0.117 0.526(0.235- 176) 0.116 0.513(0.224-1.178)
rs11622883 T/a 27 9 63 24 0.768 0.663 0.819(0.333-2.013) 0.555 0.755(0.296-1.924)
rs2306604 Alg 10 26 27 62 0.776 0.846 1.089(0.459-2.585) 0.802 1.120(0.462-2.718)
rs600879 C/t 31 5 77 1 0.777 0.786 1.171(0.373-3. 675) 0.469 1.553(0.471-5.115)
rs11767557 T/c 29 7 63 26 0.261 0.216 0.548(0.211 423) 0.332 0.619(0.235-1.633)
rs2373115 Cla 9 27 27 61 0.526 0.566 1.295(0.535-3. 136) 0.757 1.154(0.466-2.859)
rs6463843 G/t 9 27 37 51 0.074 0.076 2.194(0.919-5. 284) 0.135 1.967(0.811-4.770)
rs3764650 T/g 15 21 33 55 0.665 0.711 0.861(0.389-1.906) 0.696 0.848(0.372-1.936)
rs7044343 C/t 11 25 23 65 0.616 0.664 0.827(0.350-1.951) 0.848 0.916(0.375-2.241)
rs1554948 T/a 17 19 47 42 0.571 0.461 1.347(0.610-2. 972) 0.682 1.189(0.519-2.723)
rs3851179 C/t 13 23 28 61 0.616 0.572 0.790(0.348-1.794) 0.729 0.859(0.364-2.029)
rs1801133 G/a 17 19 26 63 0.054 0.076 0.483(0.216— 081) 0.107 0.504(0.219-1.159)
rs4073 T/a 10 26 29 60 0.599 0.509 1.339(0.563-3.185) 0.580 1.292(0.521-3.203)
rs7910977 C/t 22 14 55 34 0.943 0.955 1.023(0.460-2. 275) 0.952 1.025(0.451-2.329)
rs610932 G/t 15 21 42 45 0.503 0.541 1.279(0.581-2.815) 0.391 1.437(0.628-3.286)
rs3818361 G/a 12 24 41 46 0.159 0.196 1.713(0.756-3.881) 0.282 1.582(0.686-3.649)
rs670139 G/t 18 18 30 57 0.108 0.099 0.5 12(0 231-1.135) 0.065 0.461(0.202-1.050)
rs4845378 G/t 30 6 63 26 0.145 0.137 0.471(0. 1.271) 0.144 0.470(0.170-1.295)
rs3800324 G/a 20 16 53 33 0.532 0.529 1.2 9(0 584-2.844) 0.267 1.604(0.697-3.690)
rs1800764 T/c 9 26 23 64 0.934 0.909 1.054(0.428-2.597) 0.776 1.145(0.451-2.904)
rs744373 T/c 11 25 31 55 0.560 0.643 1.220(0.525-2.836) 0.428 1.431(0.590-3.471)

a : Chi-square test, b:

Collection @ chosun

Logistic Regression Analysis adjusted age, ¢ : Logistic Regression Analysis adjusted age, APOE-¢€4.
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Figure 5. Association of SNPs with dementia based on the Dominant model
in male subjects

Transformed —logiop of SNPs from the logistic regression model of

association with dementia based on the dominant model in male subjects.

P-value on the left Y-axis is adjusted for age. P—value on the right Y—-axis

is adjusted age, APOE-g4. The threshold of significance (p<0.05) is

indicated by red horizontal line.
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2.1.6. Dominant modelOllAl XIOHQt SNPs SH2tH =4 (Female)

ol

HAE a2 SNPs2| HZtds =4ot=E M X0t Rels H2y

[ )

r

nio

LIEtLH= SNP= PICALM S& XHQl rs3851179(C>t, CC vs Ct+tt), EPHAT
SEXC rs11767557(T>c, TT vs Tctee), A2l MS4A6A SE X WO Us
rs610932(G>t, GG vs Gt+tt) SCH. rs3851179= A8, H&E ) APOE-e¢4E =

HoldsS [ p-value=0.0412 K26t ], minor CHE

o
Paa
e
_‘
Q
=
é.
i

0.5708HCH2 XIOH Z2YEO0 E2 722 XZALERUCH. rs117675572 2 Fot
A LAS [ 0.0242 petdt HEsS 2HGIYS = 0.03022 RoAdsS
SBACH. C HELXE &l AFZ0l 0.570H1 ®2 =HE=2 X0t YYo=
222 LIEFGCH rs610932= p-valuedt 2HGHA ZUS O 0.010, A2
F2HotAS M 0.0192 R2oHAl LiEtSL], T HENE A0z & I 0
A A A2 66 REXNES 2R8H AFZH0l HIcH 1.859HH(95% CI 1.106-

3.123) 2t2 XIOH LYo AEZIt = LIEHRCH (Table 12).
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Table 12. SNP genotype fregquencies and ORs for association of Dementia based on Dominant model in female

subjects
Number of genotypes
SNP ID Allele Dementia Normal p-value® P-value® OR(95% CI) p-value® OR(95% CI)
MM Mm-+mm MM Mm-+mm
rs1049296 C/t 41 45 115 107 0.515 0.434 1.223(0.738-2.027) 0.341 296(0 760-2.208)
rs4878104 T/c 47 39 133 90 0.425 0.389 1.250(0.752-2.079) 0.332 302(0.764-2.219)
rs11136000 C/t 52 34 119 104 0.260 0.211 0.721(0.432-1.205) 0.467 0. 820(0 479-1.401)
12279590 C/t 55 31 127 96 0.262 0.229 0.727(0.432-1.223) 0.444 0.809(0.470-1.392)
rsb848 C/t 48 37 120 102 0.703 0.510 0.842(0.504-1.406) 0.362 0. 779(0 456-1.3330
rs1143634 G/a 77 9 207 16 0.341 0.438 1.412(0.589-3.385) 0.995 003(0.376-2.678)
152282649 T/c 23 63 71 151 0.370 0.326 1.325(0.755-2.324) 0.234 433(0.792-2. 592)
rs5930 G/a 31 55 88 135 0.580 0.689 1.112(0.660-1.875) 0.986 0. 995(0 577-1.715)
rs11622883 T/a 50 34 150 71 0.170 0.225 1.384(0.818-2.341) 0.215 419(0.816-2. 467)
rs2306604 Alg 26 60 65 158 0.851 0.968 0.989(0.571-1.715) 0.781 086(0.608-1.941)
rs600879 C/t 72 13 192 30 0.687 0.747 1.124(0.550-2.296) 0.644 89(0.571-2. 478)
rs11767557 T/c 69 17 150 73 0.024* 0.030* 0.513(0.280-0.940) 0.056 0. 588(0 284-1.017)
rs2373115 Cla 37 49 79 144 0.216 0.228 0.729(0.436-1.219) 0.364 0. 780(0 456- 334)
rs6463843 G/t 25 61 66 157 0.927 0.927 1.026(0.590-1.785) 0.376 307(0.722-2.365)
rs3764650 T/g 35 51 106 17 0.279 0.401 1.245(0.746-2.076) 0.589 59(0.679-1.979)
rs7044343 C/t 27 59 56 167 0.264 0.176 0.681(0.309-1.189) 0.174 0. 664(0 368-1.198)
rs1554948 T/a 51 35 122 101 0.465 0.460 0.825(0.495-1.375) 0.267 0.736(0.429-1.264)
rs3851179 C/t 43 43 89 133 0.114 0.059 0.611(0.366-1.020) 0.041% 0.570(0.333-0.977)
rs1801133 G/a 28 58 71 152 0.903 0.797 0.932(0.544~1.598) 0.516 0.829(0.471-1.460)
rs4073 T/a 36 50 93 130 0.980 0.950 0.984(0.591-1.639) 0.923 0. 974(0 570-1.663)
rs7910977 C/t 57 29 142 80 0.703 0.652 0.885(0.521-1.505) 0.928 026(0.586-1.797)
rs610932 G/t 32 52 121 101 0.010% 0.019+ 1.859(1.106-3.123) 0.078 628(0.947-2.798)
rs3818361 G/a 39 44 88 134 0.246 0.126 0.666(0.395-1.122) 0.092 0. 625(0 362- 080)
rs670139 G/t 30 54 75 143 0.830 0.922 1.027(0.601-1.754) 0.617 0. 867(0 495-1.518)
rs4845378 G/t 59 26 159 63 0.702 0.706 1.112(0.640-1.930) 0.525 205(0.677-2. 145)
rs3800324 G/a 43 39 134 88 0.213 0.240 1.362(0.813-2.282) 0.172 459(0.829-2.509)
rs1800764 T/c 31 52 65 154 0.201 0.187 0.697(0.407-1.193) 0.192 0. 687(0 391- 208)
rs5963409 G/a 43 40 130 92 0.289 0.311 1.302(0.780-2.173) 0.685 18(0.653-1.913)
rs744373 T/c 35 49 100 121 0.573 0.581 1.156(0.691-1.932) 0.684 19(0.653-1.917)

a: Chi-square test, b :Logistic Regression Analysis adjusted age, c¢ : Logistic Regression Analysis adjusted age, APOE-g4, +*p < 0.05
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Figure 6. Association of SNPs with dementia based on the Dominant model
in female subjects

Transformed —logiop of SNPs from the logistic regression model of

association with dementia based on the dominant model in female

subjects. P—value on the left Y—-axis is adjusted for age. P—-value on the

right Y—axis is adjusted age, APOE-€4. The threshold of significance (p<

0.05) is indicated by red horizontal line.
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2.1.7. Recessive model Ol A XIOHQH SNPs H&td 24

-

XIOH2 SNPs A2 A2 recessive model Al E243IA2 M KIS H2
A2 UEIHE SNP= MS4AME SEXF WHOI /}= rs670139(G>t, GGHGt vs tt)

OIACH. EHOHA §LUAS M p-value=0.042% 10, S8, Hd= 2HoIUS

Ol

Mol= 0.04422 LEILE T CHEIQIXSl SEEEM (TT)E E%R8 A0l
0.524HH(95% Cl 0.279-0.984) B2 X0 &8 &E2 ZAAI=s A2 X

AEIACH. £

ro
0z
[
e
oy
I
o
tJ
=
0
o
T
™

N

0.0292 TT&S =ER8 AHZO0l XIOH ZY &S0l 0.476HH(95% CI 0.279-
0.984) &2 A= LIELECEH. O 20 TFAMSl rs2306604= =2 &GHA 2Rk

£ [0St p=0.0342 =2IGtRAULH (Table 13).
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Table 13. SNP genotype frequencies and ORs for association of Dementia based on Recessive model

Number of genotypes

SNP ID Allele Dementia Normal P-value® pP-value® OR(95% CI) P-value® OR(95% CI)
MM+Mm mm MM+Mm mm

rs1049296 C/t 110 12 286 25 0.547 0.605 13(0.583-2.524) 0.849 1.077(0.505-2.296)
rs4878104 T/c 115 7 290 21 0.699 0.850 18(0.375-2.246) 0.644 0.803(0.317-2.035)
rs11136000 C/t 17 5 289 23 0.212 0.253 0. 559(0 206-1.518) 0.223 0.523(0.184~1.485)
rs2279590 C/t 119 3 294 18 0.148 0.157 0.407(0.117-1.415) 0.122 0.359(0.098-1.313)
rsb848 C/t 111 10 283 26 0.959 0.955 0. 978(0 454-2.107) 0.980 0.990(0.450-2.176)
rs1143634 G/a 122 0 311 1 1.000 0.988 0(0-e0) 1.000 0(0-20)

152282649 T/c 99 23 230 81 0.115 0.103 0.647(0.383-1.093) 0.126 0.650(0.375-1.128)
rs5930 Gl/a 102 20 267 44 0.553 0.498 1.222(0.683-2.186) 0.600 1.180(0.636-2.188)
rs11622883 T/a 116 4 293 15 0.488 0.529 0.695(0.224-2.158) 0.462 0.647(0.202-2.068)
rs2306604 Alg 103 19 234 78 0.034x* 0.055 0.579(0.331-1.012) 0.060 0.573(0.321-1.024)
rs600879 C/t 121 0 309 1 1.000 0.987 0(0-e0) 1.000 0(0-20)

rs11767557 T/c 121 1 305 7 0.451 0.328 0.348(0.042-2.883) 0.572 0.539(0.063-4.596)
rs2373115 Cla 108 14 257 54 0.129 0.197 0.659(0.349-1.244) 0.253 0.680(0.351-1.317)
rs6463843 G/t 91 31 247 64 0.274 0.220 1.366(0.829-2.249) 0.235 1.369(0.815-2.298)
rs3764650 T/g 110 12 276 35 0.669 0.644 0.848(0.422-1.707) 0.776 0.901(0.438-1.852)
rs7044343 C/t 98 24 233 78 0.232 0.297 0.758(0.451-1.276) 0.237 0.722(0.420-1.239)
rs1554948 T/a 115 7 291 21 0.705 0.958 0.977(0.399-2.390) 0.957 0.975(0.387-2.454)
rs3851179 C/t 103 19 263 48 0.971 0.974 0.990(0.552-1.777) 0.708 0.889(0.481-1.643)
rs1801133 G/a 101 21 254 58 0.738 0.905 0.967(0.554-1.687) 0.644 0.872(0.489-1.557)
rs4073 T/a 108 14 269 43 0.522 0.474 0.789(0.412-1.511) 0.400 0.749(0.383-1.467)
rs7910977 C/t 118 4 298 13 0.788 0.615 0.745(0.236-2.352) 0.852 0.894(0.276-2.896)
rs610932 G/t 106 14 277 32 0.693 0.766 1.107(0.565-2.172) 0.655 1.171(0.5685-2.345)
rs3818361 G/a 109 10 283 26 0.997 0.849 0.928(0.430-2.005) 0.876 1.065(0.484-2.339)
rs670139 G/t 106 14 244 61 0.042+ 0.044+ 0.524(0.279-0.984) 0.029+ 0.476(0.245-0.926)
rs4845378 G/t 118 3 305 6 0.714 0.768 1.238(0.299-5.121) 0.908 1.091(0.252-4.723)
rs3800324 G/a 113 5 296 12 1.000 0.877 1.088(0.370-3.200) 0.867 1. 098(0 366-3.300)
rs1800764 T/c 101 17 246 60 0.213 0.205 0.682(0.377-1.234) 0.281 712(0.383-1.321)
rs744373 T/c 103 17 270 37 0.554 0.643 1.159(0.621-2.163) 0.815 1. 080(0 565-2.066)

a : Chi-square test, b: Logistic Regression Analysis adjusted age, sex, c: Logistic Regression Analysis adjusted age, sex, APOE-g4, +*p < 0.05
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Figure 7. Association of SNPs with dementia based on the Recessive model
Transformed -logiop of SNPs from the logistic regression model of
association with dementia based on the recessive model. P-value on the
left Y—axis is adjusted for age and sex. P-value on the right Y-axis is
adjusted age, sex, APOE-e4. The threshold of significance (p<0.05) is

indicated by red horizontal line
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2.1.8. Recessive model Ol XIOHQH SNPs H2H 24 (Male)

g8AE a2 ot SNPse| gatds =4otfsS [ XI0Het =28t

K%

2482 UEUH= SNP= TFAM R E X2l rs2306604(A>g, AAtAg vs gg) ACH.
rs2306604E Z2&otAl EUAS U, HZ=S Z2HoIUS [, AL, APOE-€4E

BAFIIS M p-values 2t2F 0.007, 0.025, 0.0372 2% S9&tH L

A

ZC. dgs 24

o

RS [ minor CHEIQIXIS SEESEHMC 66 RUEXES

o]l

F= A2 HUESZ 0.0978H(95% CI 0.012-0.753) O 2 XIOf £4H
FIEEE = N2 UEHRD. £ 238, APE-e4E EEHoIUS [
GGElS 258 ALZ0l 0.1118H(95% CI 0.014-0.875) 2t=2 XIOH ZHEHS 2L

AIl= 2192 LIESCH (Table 14).
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Table 14.

SNP genotype freguencies and ORs for association of Dementia based on Recessive model in male

subjects
Number of genotypes
SNP ID Allele Dementia Normal P-value® pP-value® OR(95% Cl) P-value® OR(95% Cl)
MM+Mm mm MM+Mm mm

rs1049296 C/t 32 4 86 3 0.104 0.138 3.257(0.683-15.527) 0.243 2.615(0.520-13.146)
rs4878104 T/c 35 1 78 10 0.173 0.186 0.242(0.030-1.987) 0.246 0.285(0.034-2.378)
rs11136000 C/t 35 1 79 10 0.175 0.186 0.242(0.030-1.981) 0.228 0.268(0.031-2.283)
rs2279590 C/t 36 0 82 7 0.191 0.967 0(0-e0) 0.999 0(0-20)
rs5848 C/t 33 3 78 9 1.000 0.848 0.873(0.218-3.500) 0.868 0.887(0.215-3.663)
rs1143634 Gl/a 36 0 89 0 - - - - -
rs2282649 T/c 30 6 63 26 0.145 0.116 0.447(0.164-1.220) 0.143 0.464(0.166-1.296)
rs5930 G/a 32 4 75 13 0.775 0.642 0.753(0.226-2.501) 0.446 0.616(0.177-2.141)
rs11622883 T/a 36 0 83 4 0.320 0.975 0(0-e0) 0.999 0(0-20)
rs2306604 Alg 35 1 69 20 0.007+ 0.025+ 0.097(0.012-0.753) 0.037+ 0.111(0.014-0.875)
rs600879 C/t 36 0 88 0 - - - - -
rs11767557 T/c 36 0 86 3 0.556 0.979 0(0-e0) 0.999 0(0-20)
rs2373115 Cla 32 4 74 14 0.491 0.528 0.682(0.207-2.246) 0.660 0.760(0.224-2.583)
rs6463843 G/t 28 8 75 13 0.315 0.341 1.613(0.602-4.319) 0.611 1.308(0.465-3.678)
rs3764650 T/g 33 3 79 9 1.000 0.768 0.813(0.206-3.218) 0.921 0.932(0.232-3.752)
rs7044343 C/t 29 7 68 20 0.687 0.770 0.865(0.327-2.288) 0.773 0.863(0.317-2.350)
rs1554948 T/a 34 2 82 7 1.000 0.772 0.785(0.152-4.060) 0.542 0.581(0.102-3.323)
rs3851179 C/t 32 5 70 19 0.337 0.300 0.565(0.192-1.663) 0.276 0.542(0.180-1.632)
rs1801133 Gl/a 29 7 77 12 0.400 0.352 1.634(0.580-4.600) 0.408 1. 562(0 543-4.496)
rs4073 T/a 32 4 79 10 1.000 0.953 1.038(0.301-3.581) 0.984 013(0.286-3.584)
rs7910977 C/t 36 0 85 4 0.323 0.976 0(0-e0) 0.999 0(0-20)
rs610932 G/t 31 5 74 13 0.880 0.912 0.939(0.307-2.874) 0.988 1.009(0.322-3.162)
rs3818361 Gl/a 31 5 78 9 0.548 0.604 1.364(0.421-4.414) 0.404 1.669(0.502-5.550)
rs670139 G/t 31 5 65 22 0.164 0.159 0.465(0.160-1.350) 0.139 0.436(0.145-1.310)
rs4845378 G/t 36 0 89 0 - - - - -
rs3800324 Gl/a 34 2 82 4 1.000 0.963 1.042(0.178-6.118) 0.979 1.024(0.170-6.187)
rs1800764 T/c 37 8 67 20 0.987 0.991 0.995(0.389-2.545) 0.907 1.059(0.405-2.767)
rs744373 T/c 30 6 76 10 0.557 0.444 1.537(0.510-4.630) 0.724 1.232(0.388-3.904)

a : Chi-square test,

b : Logistic Regression Analysis adjusted age,
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¢ : Logistic Regression Analysis adjusted age, APOE-g4, *p < 0.05
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Figure 8. Association of SNPs with dementia based on the Recessive model
in male subjects

Transformed -logiop of SNPs from the logistic regression model of

association with dementia based on the recessive model in male subjects.

P-value on the left Y-axis is adjusted for age. P—value on the right Y—axis

is adjusted age, APOE-e4. The threshold of significance (p<0.05) is

indicated by red horizontal line.
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Table 15. SNP genotype frequencies and ORs for association of Dementia based on Recessive model in female

subjects
Number of genotypes
SNP ID Allele Dementia Normal P-value® pP-value® OR(95% CI) P-value® OR(95% CI)
MM+Mm mm MM+Mm mm

rs1049296 C/t 78 8 200 22 0.871 0.842 0. 916(0 387-2.173) 0.723 0.851(0.348-2.077)
rs4878104 T/c 80 6 212 11 0.577 0.394 578(0.552-4.513) 0.810 1.146(0.378-3.473)
rs11136000 C/t 82 4 210 13 0.787 0.712 0. 804(0 252-2.563) 0.540 0. 688(0 201-2.316)
rs2279590 C/t 83 3 212 1 0.764 0.611 0.712(0.192-2.644) 0.484 12(0.155-2.417)
rs5848 C/t 78 7 205 17 0.866 0.997 1.002(0.396-2.535) 0.982 11(0.390-2.618)
rs1143634 Gl/a 86 0 222 1 1.000 0.988 0(0-0) 1.000 0(0-)

rs2282649 T/c 69 17 167 55 0.351 0.380 0.759(0.409-1.407) 0.420 0.763(0.396-1.471)
rs5930 G/a 70 16 192 31 0.302 0.289 1.437(0.735-2.81) 0.241 1.544(0.747-3.188)
rs11622883 T/a 80 4 210 11 1.000 0.977 1.017(0.31-3.334) 0.925 0.943(0.278-3.194)
rs2306604 Alg 68 18 165 58 0.352 0.498 0.81(0.441-1.489) 0.414 0.767(0.405-1.450)
rs600879 C/t 85 0 221 1 1.000 0.987 0(0-20) 1.000 0(0-20)

rs11767557 T/c 85 1 219 4 1.000 0.590 0.543(0.059-5.008) 0.939 0.914(0.091-9.128)
rs2373115 Cla 76 10 183 40 0.177 0.264 0.652(0.308-1.382) 0.283 0.650(0.295-1.429)
rs6463843 G/t 63 23 172 51 0.474 0.374 1.301(0.729-2.322) 0.235 1.446(0.787-2.659)
rs3764650 T/g 77 9 197 26 0.766 0.708 0.856(0.38-1.93) 0.750 0.871(0.373-2.033)
rs7044343 C/t 69 17 165 58 0.251 0.287 0.716(0.386-1.326) 0.219 0.668(0.351-1.272)
rs1554948 T/a 81 5 209 14 0.879 0.901 1.070(0.367-3.116) 0.677 1.261(0.423-3.756)
rs3851179 C/t 72 14 193 29 0.465 0.455 1.306(0.648-2.631) 0.707 1.153(0.548-2.428)
rs1801133 G/a 72 14 177 46 0.386 0.490 0.791(0.406-1.54) 0.300 0.691(0.343-1.391)
rs4073 T/a 76 10 190 33 0.470 0.377 0. 708(0 329-1.523) 0.302 0.657(0.296-1.459)
rs7910977 C/t 82 4 213 9 0.760 0.931 055(0.312-3.569) 0.616 1.379(0.393-4.842)
rs610932 G/t 75 9 203 19 0.559 0.660 209(0.519-2.812) 0.601 1.263(0.527-3.026)
rs3818361 G/a 78 5 205 17 0.623 0.513 0. 707(0 249-2.003) 0.624 0.766(0.263-2.227)
rs670139 G/t 75 9 179 39 0.126 0.148 0.562(0.258-1.227) 0.114 0.510(0.222-1.174)
rs4845378 G/t 82 3 215 6 0.711 0.773 1.233(0.297-5.11) 0.922 1.077(0.246-4.705)
rs3800324 Gl/a 79 3 214 8 1.000 0.817 1.175(0.299-4.627) 0.773 1.229(0.303-4.987)
rs1800764 T/c 74 9 179 40 0.118 0.119 0.539(0.247-1.174) 0.153 0.547(0.239-1.251)
rs5963409 G/a 77 6 209 13 0.658 0.595 1.315(0.479-3.608) 0.670 1.279(0.413-3.955)
rs744373 T/c 73 11 194 27 0.835 0.976 1.012(0.472-2.167) 0.922 1.040(0.472-2.293)

a ' Chi-square test, b :Logistic Regression Analysis adjusted age, c¢: Logistic Regression Analysis adjusted age, APOE-€4,
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Figure 9. Association of SNPs with dementia based on the Recessive model
in female subjects

Transformed —logiop of SNPs from the logistic regression model of

association with dementia based on the recessive model in female

subjects. P-value on the left Y-axis is adjusted for age. P-value on the

right Y—axis is adjusted age, APOE-€4. The threshold of significance (p<

0.05) is indicated by red horizontal line.
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2.2. APOE-e4 R0 ME XIOH2} SNPs Ha2td 24

2.2.1. APOE-g4-free LHARIZE S8t XIOHQF SNPs S Md =24 (Additive

model )

APOE-e 4Dt gl= 328EES WAL= oF0 XIOH2H SNPs 28 A2

o]

AS W, H&2Hd A= SNP= EPHA12l rs1176755701UACH. rs11767557(T>¢c) =
AgEN A¥8E2 2HOIAZS M, patll 0.0422 =2IGHACEH. ORa42 0.547(95%
Cl 0.305-978)2 APOE-€4Jt 42 [ TT& (Major Homozygote)Ofl HIdH CCH
(Minor Homozygote)& [ XIOHZYE <IEXZIt 0.547HH(95% CI 0.305-0.978)

Sl LIEHSCH (Table 16).
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Table 16. SNP genotype frequencies and ORs for association of Dementia based on Additive model in APOE- g 4-
free subjects

Number of genotypes

SNP ID Allele Dementia Normal P-value® P-value® OR(95% Cl)
MM Mm mm MM Mm mm
rs1049296 C/t 35 32 6 128 103 19 0.887 0.638 1.104(0.731-1.667)
rs4878104 T/c 44 26 3 141 93 16 0.708 0.555 0.873(0.557-1.368)
rs11136000 C/t 39 32 2 134 98 18 0.347 0.644 0.901(0.579-1.402)
rs2279590 C/t 41 31 1 144 93 13 0.310 0.787 0.939(0.593-1.486)
rs5848 C/t 4 25 7 137 92 21 0.899 0.859 0.964(0.641-1.449)
rs1143634 G/a 68 5 0 236 14 0 0.690 0.686 1.247(0.426-3.650)
rs2282649 T/c 18 41 14 76 112 62 0.230 0.978 0.995(0.691-1.431)
rs5930 Gl/a 29 32 12 89 124 37 0.687 0.761 0.942(0.639-1.387)
rs11622883 T/a 45 26 2 173 65 12 0.236 0.545 1.152(0.729-1.820)
rs2306604 Alg 22 4 10 72 118 60 0.155 0.251 0.802(0.550-1.169)
rs600879 C/t 60 13 0 217 32 1 0.485 0.480 1.281(0.644-2.550)
rs11767557 T/c 58 14 1 166 78 5 0.104 0.042% 0.547(0.305-0.978)
rs2373115 Cla 25 38 10 92 120 38 0.828 0.815 1.048(0.709-1.548)
rs6463843 G/t 17 36 20 83 17 50 0.193 0.058 1.437(0.989-2.090)
rs3764650 T/g 32 35 6 109 113 28 0.752 0.686 0.920(0.615-1.377)
rs7044343 C/t 21 39 13 66 125 59 0.577 0.371 0.840(0.574-1.230)
rs1554948 T/a 42 26 5 143 92 15 0.957 0.735 1.078(0.698-1.665)
rs3851179 C/t 36 27 10 91 122 37 0.125 0.074 0.694(0.464-1.037)
rs1801133 Gl/a 29 31 13 80 127 43 0.404 0.347 0.831(0.565-1.222)
rs4073 T/a 27 39 7 102 115 33 0.483 0.957 1.011(0.683-1.495)
rs7910977 C/t 43 28 2 154 85 11 0.684 0.967 1.010(0.638-1.597)
rs610932 G/t 33 29 10 127 97 25 0.582 0.417 1.174(0.797-1.728)
rs3818361 Gl/a 35 30 7 105 121 24 0.576 0.313 0.806(0.530-1.225)
rs670139 G/t 32 31 9 89 111 47 0.296 0.174 0.769(0.527-1.123)
rs4845378 G/t 53 18 1 176 69 5 0.847 0.575 0.856(0.498-1.473)
rs3800324 G/a 37 33 1 145 92 12 0.199 0.765 1.073(0.678-1.697)
rs1800764 T/c 21 38 12 70 127 50 0.822 0.566 0.892(0.603-1.318)
rs744373 T/c 30 30 12 107 117 25 0.287 0.464 1.159(0.781-1.718)
a: Chi-square test, b : Logistic Regression Analysis adjusted age, sex *p < 0.05
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Figure 10. Association of SNPs with dementia based on the Additive model
in APOE- € 4—-free subjects

Transformed —logiop of SNPs from the logistic regression model of

association with dementia based on the additive model in APOE-g4-free

subjects. P-value on the left Y—axis isn’t adjusted. P-value on the right Y-

axis is adjusted for age. The threshold of significance (p<0.05) is

indicated by red horizontal line.
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2.2.2. APOE-e4 THA XIS S8t XI0H2t SNPs &t E4 (Additive model)

APOE-e 40t = U 97E= a2z X0 £HY SNPs H2td =2
A2 ofdE [, 24 Y= SNP= PGBD1 |R&EX WO A= rs38003242t

GAB2 &I WO Uz rs2373115%ALCH. rs3800324(G>a) 8l pate 2EGHA

Ol 2.5322 GGEY 4 HIoH AAE & M XIOH ZHES0l 2.532HH(95% Cl
1.170-5.478) X0 2 SOt =l LIEIRCEH. rs2373115(Ca)=s &€,
HHES Z2HGIAS M 0.0282 patl: 22GtALL, AARH L @ 0.4496H(95%
Cl 0.269-0.928) XIOH Y <KASZIt A LIEHSCH. 012101 MS4ABAS

rs610932= S2&GHA LAS ML pt0l 0.0072 =2IGHACHTable 17).
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Table 17. SNP genotype frequencies and ORs for association of Dementia based on Additive model in APOE-¢ 4

subjects
Number of genotypes
SNP ID Allele Dementia Normal P-value® P-value® OR(95% Cl)
MM Mm mm MM Mm mm
rs1049296 C/t 23 26 6 32 13 6 0.493 0.375 298(0 729-2.311)
rs4878104 T/c 26 15 4 33 14 5 0.789 0.719 19(0.606-2.067)
rs11136000 C/t 25 17 3 33 15 4 0.647 0.697 38(0.594-2. 178)
12279590 C/t 27 16 2 33 15 4 0.671 0.921 0. 967(0 496-1.883)
rs5848 C/t 26 16 3 25 22 5 0.617 0.284 0.704(0.370-1.339)
rs1143634 Gl/a 41 4 0 46 5 1 0.638 0.526 0.672(0.197-2. 296)
rs2282649 T/c 16 21 8 15 22 14 0.516 0.277 0.734(0.420-1.282)
rs5930 G/a 18 21 6 19 27 6 0.872 0.925 0.971(0.528-1.788)
rs11622883 T/a 31 11 2 35 13 3 0.954 0.738 0. 886(0 436-1.799)
rs2306604 Alg 12 24 9 18 20 14 0.340 0.918 030(0.592-1.790)
rs600879 C/t 40 5 0 46 6 0 0.947 0.957 036(0.286-3. 755)
rs11767557 T/c 37 8 0 40 12 0 0.520 0.504 0. 709(0 258-1.949)
rs2373115 Cla 20 21 4 14 26 12 0.078 0.028* 0. 499(0 269-0. 928)
rs6463843 G/t 15 20 10 19 21 12 0.917 0.794 075(0.624-1.853)
rs3764650 T/g 16 23 6 23 24 5 0.648 0.442 275(0.686-2. 370)
1s7044343 C/t 14 20 11 10 26 16 0.391 0.198 0. 689(0 392-1.214)
rs1554948 T/a 24 19 2 21 26 5 0.353 0.140 0.592(0.294~ 189)
rs3851179 C/t 19 18 8 22 19 10 0.954 0.923 0.974(0.565-1.677)
rs1801133 Gl/a 15 23 7 14 24 14 0.388 0.373 0.759(0.414-1.393)
rs4073 T/a 16 22 7 16 27 9 0.880 0.589 0.848(0.468-1.539)
rs7910977 C/t 33 10 2 35 15 1 0.600 0.969 0. 985(0 453-2. 140)
rs610932 G/t 13 28 4 30 16 6 0.007** 0.074 795(0.945-3.408)
rs3818361 Gl/a 15 26 3 21 28 2 0.683 0.515 274(0.615-2. 637)
rs670139 G/t 16 25 4 13 25 13 0.094 0.057 0. 546(0 293-1.018)
rs4845378 G/t 32 11 2 38 12 1 0.772 0.639 204(0.554-2. 620)
rs3800324 Gl/a 24 16 4 38 13 0 0.030% 0.018+ 2. 532( 170-5.478)
rs1800764 T/c 18 22 4 14 29 9 0.255 0.142 0.617(0.324-1.175)
rs744373 T/c 14 26 5 22 17 1 0.059 0.905 1.036(0.583-1.841)

a : Chi-square test, b :Logistic Regression Analysis adjusted age, sex *p < 0.05, **p < 0.01
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Figure 11. Association of SNPs with dementia based on the Additive model
in APOE- € 4 subjects

Transformed -logiop of SNPs from the logistic regression model of

association with dementia based on the additive model in APOE-g4

subjects. P—value on the left Y—axis isn’t adjusted. P—value on the right Y-

axis is adjusted for age. The threshold of significance (p<0.05) is

indicated by red horizontal line.
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2.2.3. APOE-£4 free HAXIE S8 XIOHASNPs H23H =24 (Dominant

model )

APOE-€e4JF Sl 323HES jate=z ot XIOH2F SNPs HH2H S
dominant model Al Z243dIA2 MM S2AdHH U SNPs= EPHA1S

rs1176755720F PICALM2l rs3851179%CH. rs11767557(T>c, TT vs Tctcc)S p-

2ZotAS [ 0.03622

o

valuedt E&GHAl &£UAS M 0.033, 848, HH

2

SOIotH LI2tCH. minor allele® C carrier& JI& AIE2 T HEQIXIS

0.511bH

io

ST (MTME ERE A2t HlWol = M, XI0HS LHEE

|= 24192 UHEFSCH. rs3851179(C>t, CC vs

N\,

(95% Cl 0.272-0.959) Zf A Al

KT
)l
ol

f

9
nio

Ct+tt)2 p-values 2HOIA LUAS M 0.047, 8, HAdEs

8h 2t0l LIz, OR2t2 0.533(95% CI 0.310-0.916)22 T

H 0.0232 =<

CHE ekt O st Jf Ola D& Al X0 £EE0] 0.5338F 2 Xl

i
Ja

Of HYHES 2= 2422 LIEHSCH (Table 18).
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Table 18. SNP genotype frequencies and ORs for association of Dementia based on Dominant model in APOE- g€ 4-
free subjects

Number of genotypes

SNP ID Allele Dementia Normal P-value® P-value® OR(95% Cl)
MM Mm+mm MM Mm-+mm
rs1049296 C/t 35 38 128 122 0.625 0.588 1.157(0.683-1.961)
rs4878104 T/c 44 29 141 109 0.556 0.629 0.876(0.512-1.498)
rs11136000 C/t 39 34 134 116 0.979 0.998 0.999(0.590-1.694)
rs2279590 C/t 41 32 144 106 0.827 0.815 1.065(0.626-1.812)
rs5848 C/t 41 32 137 113 0.837 0.683 0.895(0.526-1.524)
rs1143634 Gl/a 68 5 236 14 0.690 0.686 1.247(0.426-3. 650)
rs2282649 T/c 18 55 76 174 0.342 0.346 1.335(0.732-2. 437)
rs5930 G/a 29 44 89 161 0.520 0.443 0.809(0.470-1.392)
rs11622883 T/a 45 28 173 77 0.225 0.298 1.341(0.772-2. 880)
rs2306604 Alg 22 51 72 178 0.825 0.844 0.944(0.531-1.678)
rs600879 C/t 60 13 217 33 0.322 0.396 1.360(0.668-2. 768)
rs11767557 T/c 58 15 166 83 0.033* 0.036* 0.511(0.272-0. 959)
rs2373115 Cla 25 48 92 158 0.690 0.718 1.107(0.637-1.925)
rs6463843 G/t 17 56 83 167 0.107 0.091 1.701(0.919-3. 147)
rs3764650 T/g 32 41 109 141 0.972 0.971 0.990(0.582-1.684)
rs7044343 C/t 21 52 66 184 0.688 0.596 0.853(0.475-1.533)
rs1554948 T/a 42 31 143 107 0.959 0.880 1.042(0.611-1.778)
rs3851179 C/t 36 37 91 159 0.047+ 0.023* 0.533(0.310-0.916)
rs1801133 Gl/a 29 44 80 170 0.219 0.148 0.667(0.386-1.155)
rs4073 T/a 27 46 102 148 0.558 0.498 1.207(0.700-2. 083)
rs7910977 C/t 43 30 154 96 0.678 0.737 1.0 6(0 641-1.874)
rs610932 G/t 33 39 127 122 0.440 0.544 1.179(0.692-2.010)
rs3818361 Gl/a 35 37 105 145 0.319 0.219 0.715(0.419-1.221)
rs670139 G/t 32 40 89 158 0.196 0.312 0.757(0.441- 9)
rs4845378 G/t 53 19 176 74 0.596 0.618 0.860(0.474-1.558)
rs3800324 Gl/a 37 34 145 104 0.358 0.377 1.272(0.746-2. 171)
rs1800764 T/c 21 50 70 177 0.839 0.771 0.916(0.509-1.648)
rs744373 T/c 30 42 107 142 0.844 0.949 1.018(0.592- 750)

a : Chi-square test, b : Logistic Regression Analysis adjusted age, sex, *p < 0.05
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Figure 12. Association of SNPs with dementia based on the Dominant model
in APOE- € 4—-free subjects

Transformed -logiop of SNPs from the logistic regression model of

association with dementia based on the dominant model in APOE-g4-free

subjects. P—value on the left Y—axis isn’t adjusted. P—value on the right Y-

axis is adjusted for age. The threshold of significance (p<0.05) is

indicated by red horizontal line.
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2.2.4. \POE-c4 LHAXIE S8 XI0H2 SNPs H2H 24 (Dominant model)

-

APOE-e 4t U= WA 978 S a2 X0 ZHDE SNPs

)
il
0x
o

dominant model Al EH3IFZE M R2ASHH L2 SNPs= MS4A6A =& XN

LHOI L= rs61093201 ACH. rs610932(G>t, GG vs Gtttt)= EHGHX

e
9
o

N

M pgtOl 0.004, &2, 8= 2= M pate 0.0082 =26t

D
D

& (Major Homozygote)Oll HIoH T CHECIXIE S ([H 3.283HH(95% Cl 1.365-
7.897) =2 X0 8O KAETII UYs 2Hoz 2ALUCH. PGBD1L
rs3800324= S &GHAl LUS WUHS pgt0l 0.0422 R2ISHAH LIESCH

(Table 19).
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Table 19. SNP genotype frequencies and ORs for association of Dementia based on Dominant model in APOE-¢ 4

subjects
Number of genotypes
SNP ID Allele Dementia Normal P-value® P-value® OR(95% Cl)
MM Mm+mm MM Mm+mm
rs1049296 C/t 23 32 32 19 0.250 0.260 1.603(0.705-3.645)
rs4878104 T/c 26 19 33 19 0.567 0.561 1.277(0.559-2.917)
rs11136000 Cl/t 25 20 33 19 0.428 0.472 1.355(0.592-3.103)
rs2279590 C/t 27 18 33 19 0.726 0.771 1.131(0.492-2. 602)
rs5848 C/t 26 19 25 27 0.340 0.274 0.633(0.279-1.436)
rs1143634 Gl/a 41 4 46 6 0.669 0.654 0.732(0.187-2. 862)
rs2282649 T/c 16 29 15 36 0.521 0.519 0.751(0.315-1.790)
rs5930 G/a 18 27 19 33 0.726 0.709 0.854(0.373-1.956)
rs11622883 T/a 31 13 35 16 0.847 0.773 0.877(0.360-2. 186)
rs2306604 Alg 12 33 18 34 0.398 0.364 1.505(0.623-3.634)
rs600879 Cl/t 40 5 46 6 0.947 0.957 1.036(0.286-3. 755)
rs11767557 T/c 37 8 40 12 0.520 0.504 0.709(0.258-1.949)
rs2373115 Cla 20 25 14 38 0.071 0.078 0.456(0.19 092)
rs6463843 G/t 15 30 19 33 0.741 0.753 1.147(0.489-2. 687)
rs3764650 T/g 16 29 23 29 0.385 0.523 1.318(0.564-3. 077)
rs7044343 C/t 14 31 10 42 0.176 0.156 0.504(0.19 299)
rs1554948 T/a 24 21 21 31 0.202 0.156 0.545(0.235-1.261)
rs3851179 Cl/t 19 26 22 29 0.928 0.996 1.002(0.440-2. 284)
rs1801133 G/a 15 30 14 38 0.492 0.666 0.819(0.331-2. 027)
rs4073 T/a 16 29 16 36 0.617 0.542 0.762(0.318-1.827)
rs7910977 C/t 33 12 35 16 0.613 0.711 0.842(0.339-2. 090)
rs610932 G/t 13 32 30 22 0.004+* 0.008** 3.283(1.365-7.897)
rs3818361 G/a 15 29 21 30 0.478 0.636 1.231(0.521-2. 905)
rs670139 G/t 16 29 13 38 0.284 0.241 0.587(0.241-1.432)
rs4845378 G/t 32 13 38 13 0.708 0.766 1.148(0.462-2. 858)
rs3800324 G/a 24 20 38 13 0.042+ 0.055 2.355(0.982-5. 647)
rs1800764 T/c 18 26 14 38 0.148 0.195 0.563(0.236-1.343)
rs744373 T/c 14 31 22 28 0.196 0.211 1.721(0.735-4. 029)

a : Chi-square test, b : Logistic Regression Analysis adjusted age, sex, *p < 0.05, *» p < 0.01
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Figure 13. Association of SNPs with dementia based on the Dominant model
in APOE- € 4 subjects

Transformed -logiop of SNPs from the logistic regression model of

association with dementia based on the dominant model in APOE-g4

subjects. P—value on the left Y—axis isn’t adjusted. P—value on the right Y-

axis is adjusted for age. The threshold of significance (p<0.05) is

indicated by red horizontal line.
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tCH (p>0.05) (Table 20).
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Table 20. SNP genotype freguencies and ORs for association of Dementia based on Recessive model in APOE-¢€ 4-
free subjects

Number of genotypes

SNP ID Allele Dementia Normal P-value® P-value® OR(95% Cl)
MM+Mm mm MM+Mm mm

rs1049296 C/t 67 6 231 19 0.862 0.919 51(0.398-2.777)
rs4878104 T/c 70 3 234 16 0.464 0.606 0. 713( 198-2. 573)
rs11136000 Cl/t 71 2 232 18 0.164 0.244 0.411(0.092-1.833)
rs2279590 C/t 72 1 237 13 0.157 0.208 0. 267(0 034-2. 082)
rs5848 C/t 66 7 229 21 0.751 0.756 54(0.466-2.857)
rs1143634 Gl/a 73 0 250 0 - - -
rs2282649 T/c 59 14 188 62 0.319 0.292 0. 703(0 364-1.355)
rs5930 G/a 61 12 213 37 0.731 0.654 79(0.574-2.421)
rs11622883 T/a 71 2 238 12 0.447 0.475 0. 578( 124-2.644)
rs2306604 Alg 63 10 190 60 0.060 0.081 0.520(0.250-1.083)
rs600879 Cl/t 73 0 249 1 0.588 1.000 0(0-o0)
rs11767557 T/c 72 1 244 5 0.595 0.567 0.535(0.063-4.560)
rs2373115 Cla 63 10 212 38 0.751 0.964 0. 982(0 458-2.108)
rs6463843 G/t 53 20 200 50 0.177 0.161 552(0.840-2. 868)
rs3764650 T/g 67 6 222 28 0.465 0.424 0. 684(0 269-1.736)
rs7044343 C/t 60 13 191 59 0.296 0.349 0. 725(0 370-1.421)
rs1554948 T/a 68 5 235 15 0.791 0.578 354(0.465-3. 946)
rs3851179 Cl/t 63 10 213 37 0.814 0.735 0. 877(0 409-1.879)
rs1801133 Gl/a 60 13 207 43 0.904 0.938 028(0.515-2. 051)
rs4073 T/a 66 7 217 33 0.410 0.376 0. 676(0 285-1.608)
rs7910977 C/t 71 2 239 11 0.525 0.486 0. 579( 125-2. 695)
rs610932 G/t 62 10 224 25 0.356 0.437 371(0.619-3.036)
rs3818361 Gl/a 65 7 226 24 0.975 0.878 0. 932(0 380-2. 286)
rs670139 G/t 63 9 200 47 0.200 0.201 0.603(0.278-1.309)
rs4845378 G/t 71 1 245 5 0.735 0.687 0.640(0.073-5. 688)
rs3800324 Gl/a 70 1 237 12 0.199 0.210 0.267(0.034-2.111)
rs1800764 T/c 59 12 197 50 0.531 0.508 0.789(0.391-1.592)
rs744373 T/c 60 12 224 25 0.121 0.158 1.725(0.809-3. 677)

a : Chi-square test, b : Logistic Regression Analysis adjusted age, sex,
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Figure 14. Association of SNPs with dementia based on the Recessive
model in APOE- € 4—-free subjects

Transformed -logiop of SNPs from the logistic regression model of

association with dementia based on the recessive model in APOE-g4-free

subjects. P—value on the left Y—axis isn’t adjusted. P—value on the right Y-

axis is adjusted for age. The threshold of significance (p<0.05) is

indicated by red horizontal line.
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2.2.6. APOE-c4 CHAXIE S8 XI0H2 SNPs H&2H 24 (Recessive model)

APOE-€ 40t A=

recessive model 0l A

I Lol A= rs67013901ACH. rs670139(G>t, GGGt vs tt)= HE,

(o]

2 -JHX
= LT o

HatXt 78S A2 2 X0 28 SNPs H2td =S
Z46tUS M JtE RS L2 SNPs= MS4AAE =

e
0

X2 M p=0.0472 R2ASIA20, ORatS 0.290(95% Cl 0.085-

0.982)HLCH. APOE-e€4Jt UAZS [ major allele GO HEQIXE JIALD UYUs

A0l HIoH minor allele T2 SEEEXQ TTES JHAlL Ues AtEF2l X

O ZHE0l 0.2908H 2 AGHALH (Table 21).
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Table 21. SNP genotype freguencies and ORs for association of Dementia based on Recessive model in APOE-¢€4

subjects
Number of genotypes
SNP ID Allele Dementia Normal P-value® P-value® OR(95% Cl)
MM+Mm mm MM+Mm mm

rs1049296 C/t 49 6 45 6 0.817 0.836 1.138(0.335-3.864)
rs4878104 T/c 41 4 47 5 0.902 0.870 0.888(0.216-3.657)
rs11136000 Cl/t 42 3 48 4 0.846 0.673 0.709(0.144-3.490)
12279590 C/t 43 2 48 4 0.508 0.410 0.473(0.079-2.811)
rs5848 C/t 42 3 47 5 0.599 0.602 0.671(0.150-3.001)
rs1143634 Gl/a 45 0 51 1 0.350 1.000 0(0-)
rs2282649 T/c 37 8 37 14 0.260 0.237 0.549(0.204~1.482)
rs5930 G/a 39 6 46 6 0.789 0.710 1.267(0.364-4.417)
rs11622883 T/a 42 2 48 3 0.771 0.784 0.771(0.121-4.930)
rs2306604 Alg 36 9 38 14 0.424 0.403 0.655(0.243-1.764)
rs600879 Cl/t 45 0 52 0 - - -
rs11767557 T/c 45 0 52 0 -
rs2373115 Cla 4 4 40 12 0.060 0.061 310(0.091-1.057)
rs6463843 G/t 35 10 40 12 0.920 0.915 1. 055(0 397-2.805)
rs3764650 T/g 39 6 47 5 0.565 0.529 11(0.418-5.462)
1s7044343 C/t 34 11 36 16 0.488 0.474 18(0.289-1.780)
rs1554948 T/a 43 2 47 5 0.326 0.432 0. 497(0 087-2.835)
rs3851179 Cl/t 37 8 41 10 0.819 0.850 0.905(0.321-2.553)
rs1801133 Gl/a 38 7 38 14 0.175 0.300 0.569(0.196-1.654)
rs4073 T/a 38 7 43 9 0.817 0.814 0.877(0.292-2.627)
rs7910977 C/t 43 2 50 1 0.485 0.417 2.777(0.236-32.617)
rs610932 G/t 41 4 46 6 0.669 0.681 0.755(0.197-2.886)
rs3818361 Gl/a 41 3 49 2 0.528 0.533 1.804(0.293-11.513)
rs670139 G/t 4 4 38 13 0.033* 0.047* 0.290(0.085-0.982)
rs4845378 G/t 43 2 50 1 0.485 0.522 2.249(0.188-26.866)
rs3800324 Gl/a 40 4 51 0 0.028+ 1.000 0(0-)
rs1800764 T/c 40 4 43 9 0.241 0.302 0.510(0.142-1.830)
rs744373 T/c 40 5 39 1 0.157 0.164 0.438(0.137-1.402)

a : Chi-square test, b : Logistic Regression Analysis adjusted age, sex, *p < 0.05
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Figure 15. Association of SNPs with dementia based on the Recessive
model in APOE- € 4 subjects

Transformed -logiop of SNPs from the logistic regression model of

association with dementia based on the recessive model in APOE-g4

subjects. P-value on the left Y—axis isn’t adjusted. P-value on the right Y-

axis is adjusted for age. The threshold of significance (p<0.05) is

indicated by red horizontal line.
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A Ot @2 8501 010 REXZ X0 2EE=S =0

rr
J
0
\
Ju
ro

SEXZ LAHAN UA2M, APOEL Ol & 429 &= X2 /AEEZE SOt
AIleE 2do=2 BNEUCH [23]. APOE- ¢ 4= neurofibrillary tanglesE &4
Jle 2 Qo< [11, 12], B—amyloid SHeH&E N ZH &GN

EMAII0, MBNEL &4 & 3=es BHAM AHAY Jtras =7

rs670139 Z1clil rs3851179JF XIOHet =olst G2ds LIEH2H, =

SNPOIl A2t S8 Xt= EPHAT, MS4A6A, MS4A4E, PICALMOICE.

rs11767557(T>c)& SMH 78101 fAXIS EPHAT SEX WO Us
SNPZ intron0il £IXIGHRUACE. EPHAT(ephrin type—A receptor 1)& tyrosine-
kinase =&MW AN ephrin =&X = StLIOIH [25], B Jls, AIEAY
JISTOH, AIEA HIEZS SHO| 20{6t0H L=5I0IHA X0 ZHo I

FE ACZ LoelMd UCH [26]. 01X GWAS HFE Sall #HlMAA

EPHA12| rs1176755701 XIOH Z&0l FeH0l JUlts 201 20=H YL
M [22], 832028 Az TE#HE GWAS AR0NA 11767557 2/0i

EPHATO0I Z=XHot= CHE SNP (rs2242601 2 9H)E =Z4dt2 W, 2F
S[OIGH g= A2z BNEJACH [27]. 2 AR0AN Z2RAE JAHA2HE
O0lZot0d Xl0Hete HA2AdsS 248t 21, Additive modelz2 g4 255
o4O=2 olH, 48, dg 2EH=S S M, 88, 3, APOE-e4E 2Fol
f[s e pvalue=  0.011(0R=0.540, 95% CI  0.335-0.870),

0.034(0R=0.583, 95% Cl 0.353-0.961) OJotAHl LEIRCH 8@HE 21 2
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Aol E Holle HAELtE A2 oiE Mol H8S 2HoAsS M
p- =0.035 (OR=0.545, 95% CI 0.310-0.959)2 R2dtA LIEtGXE &S

aoz stRe e KYSHA ALUALCH 0l2fst ZUE Soff &3 F (A

ed4E 2HotUE MUl= HAMOUAM pat0l 0.0342 =2otAL0, ORst2
0.583(95% Cl 0.353-0.961)2 CCHEE 2= AL XI0H LYHE0l 0.5834H
£ = QUCH Ot&IIXIZ Dominant modelE 0I2dt0H =& A
£ Wiz ZFE oz HdE, LH0IE SHSUES M (p-value=0.012,
OR=0.521, 95% CIl 0.313-0.869)2 LIOI, 4&, APOE-e4E SHIGIAUZS W
(p—-value=0.032, OR=0.559, 95% CIl 0.329-0.950) S2IotAH Ltgt20, 64
o2 AaS=Z U0IE SHGIRE M(p-value=0.030, OR=0.513, 95% ClI
0.280-0.940)0l & S2IotH LIgCH GHAIRH SAH0t2 CHACZ otAS WOl

OIBtKl ZULCEH. 02 Sl minor allele@! C SoINE JIZES M

rir

major allele® T HEQCIXIS SEEEHM TTE JIZS MECH X0 EYEEQ]
24 ol A2 2 = U2H, HHWA= LIOIE SHoIRS M C Tiel
A2 DR A0 XI0H ZHHEEQ 2Adle Ao sidg £ QUL APOE-

€42 K20 E rs11767557% X0 ZHENS H2AHds HF, HdE=
BHGIH 240t S o= APOE-€40t Sl= HAXIEZ Additive model
It Dominant model2 246t L p-value= 22t 0.042 (OR=0.547, 95%
Cl 0.305-0.978), 0.036 (OR=0.511, 95% Cl 0.272-0.959) K 2IotH Ltz

Ct. APOE-eg4Jt RUe UWadASUHHANE =2oHH U2 EUASH,

ﬂJIO

Recessive model2 0|SolA2 T S2SHA (UL Oldist Z2UHE =
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of APOE-€40t @l M T HEXECH C HE QI XIF XIOH ZHEY Ay

Ol ACH LHEZ ZAAI= A2 & = JULL

rs3851179(C>t)= SAMH 1180 <IXI& PICALM SAX LHOI U=

SNPZ upstream0il ¥ XI&CH PICAML (Phosphatidylinositol binding clathrin

assembly protein)2 Clathrindt Z&6tH =& 450 20otH, S0 M2

SEl SN0 2 ZRA LD BOEUJSCH [28], w9 Jis
I A0 200t Alzheimer's disease BHel&0 S8t 9&sS ol A

=S
OS2 AN UCH [29]. E£& PICALM2 AlREEZ9Z Amyloid precursor

A
A0 FES O0Xs A2 MO [30]. JIES GWAS &30l G=H
M2els a2 otAsS [ PICALMEl rs3851179 SNP= XIOH2 =oldt

AZds AF=01 MAISHRATH [21]. £

ro
ro

=0l 22 GWAS &+
M= PICALM S&EXSl SNP = rs385117&8 otLlet [19], rs677909,

rs588076 = & 7IH2l SNPIt XIOHQt H240] UCtD EDGHACH [27]. o

—

I =01= W22 APOE-e42 =20 WHE rs38511792 X0 &&

2
Ol

kA

AGISIE [, Additive model, Dominant model, Recessive modeld

1]
o

(=]

—

x

SOlotAl 2H LHtCH [31]. 2 A0 A= Dominant modelS 0|

1n

010

ot tds ez HAE, APOE-e4E 2 Fotd= OIS p-valuedt
0.041(OR=0.570, 95% Cl 0.333-0.977)2 =2I6tH LtgtCt. E£8F Dominant
modelZ2 APOE-e48l= AMEES Ualz g, d2= Z2Hotds W
p=0.023 (OR=0.533, 95% Cl 0.310-0.916)22 K2IatRULCt. 0l4& Z2N=2

E M HAEO0A minor allele® T CHEIRIXIE JIFES [ major allele@! C 4
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2 0.008 (OR=3.283, 95% Cl 1.365-7.897)2 H&AAH0| Js AO=Z2 T AL
ULCH. Olxdst 22 E0F APOE-¢4E ESHIGIZ2 [ minor allele@ T OH

=RIDN;

i

JIRE [ major allele® G UIgoIXe SEEEM GGE &2
MECH X0 &2HE0| 1.5768 SJlotH, HAUAHAE T HEQJIXNE A
= M XIoH 2YHEO O =2 212 & %= UL APOE-g4)F /US MU

SHESH GGES JIHS MECH T HYANES JIHS O 3.283H) =2 =

rs670139 (G>t)= MS4A4E R X WO A= SNPZ 3'-UTROI Xieladt
0, MS4A4E= MS4A6ARL OtEIEXIZ MS4A family = ofLIOICH JIES
GWAS HF0A BHolS TIAS2 MS4A4EQ rs67013901 XIOHQF H20] U
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model2 ¥, HYE, APOE-c£4E BEXHGR

njo

M pste 22 0.030

(OR=0.699, 95% CI 0.506-0.965), 0.029 (OR=0.476, 95% CI 0.245-0.926)

HU

SOotFHen, SHEUHA Additive model2 APOE-c4E 2&ot0 =4
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OlA0E TFAM R& X2l rs2306604= Recessive modelS 0|&5t(
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