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Correlation between clusterin level in peripheral blood and its gene polymorphism and Alzheimer disease”
SONG Xingbo' ,WU Qian' ,\WANG Minjin',ZHOU Yi' ,YING Jun?®,
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People's Hospital ;Mianyang s Sichuan 621100, China)
To assess the correlation between the clusterin (CLU) level and its gene polymor-
A total of
108 patients with AD (AD group) and 115 healthy controls (control group) were enrolled in this study. SNaP-
shot SNP typing was used to genotype 11 SNP. Serum levels of CLU were detected by ELISA. Results The
clustrin level of peripheral blood in AD group was significantly higher than that in the control group (P=

Abstract : Objective
phism and Alzheimer's disease (AD) among ethnic Han Chinese in southwest of China. Methods

0.001). There were statistically significant differences of the rs3087554 locus of CLU gene in the dominant
model (P=0.037,0R=0.523,95%CI=0. 284—0. 962). There was no significant difference in the distribu-
tion of other eight loci genotypes and alleles between AD group and control group. No significant association
were found between genotypes and serum CLU levels. Conclusion The plasma levels of CLU in AD patients
are significantly higher than those in control group. CLU may play a role in the occurrence and development of
AD. CC or CT genotype of rs3087554 in CLLU gene may be a protective factor of AD. No association was found
between the other eight SNPs and AD disease.
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AMEXT 25 N 22 S R ERE . AD HERFZ2H
R AR AT R O L 8% TR R ORI A B TR R A fR]
kR . EEZSEE ADWEERETEEEER
MRgm . WFEie)e R T EH 1(PSD (R EFK 2
(PS2)™ [ J& by #1125 (1 (APP) 555 3 — 30 56
5 AD #iX., (HHATMENEE H E(APOE)e4 54 5
KB Z A AR IZ U2 R & T AD(LOAD) 5
HUR B AD(SAD) 9 55 AL, 2009 4E LA S . 2 T
GWAS #f 5% if 52 CLU 3 [ rs11136000 fi /4 F0
LOAD 26" [5] i F 50 % 3L 3R 4E R (CLUD B
rs9331888 fii wi Z A&k 5 LOAD 5 J& 1k i 35 #H ¢,
FE T IO T A, A 5255 0038 5 0 e B DO R
AD 20 5 f# R A NI i3k CLU K- & CLU &
A 2B T EDUE A CLU R 238
M3k CLU K5 AD I E A& .

1 #EREHE

L1 —BERk W U1 R AR PY BE BE 2016 4E8 H
2 2017 4£ 3 A2 M AERE AD 3% 109 filfE N AD
H AR >65 2,y LOAD, Horh 55 52 4], 2 57 f4i] . -F-
B4R (78. 69410, 55) % . R I 5 B BRIk &S = &
(MMSE) P¥ & [ 35 i 2 1 O . MMSE TEAH I 2805 2 BE
SHE AR AR (CH <17 43 /N2 S0 <<20 43, %)
t S A SO =<24 ) o AR 8 [ SR T
RS AR IS B AD FIAR 3G B 2% 2 (NINCS-
ADRDA) il 5 B AD 12 Wibr i th 5 T A 41 214906 o
il i fi] % (WHOQOL-BREF) I & # % ¥ & &
(CDR) 43 >1 4y, Hachinski $k Ifil 1§ & £ vF 4y <4
g5 HEBRPRUE : (1) A H AL h At 2 R 585 (2) HoA
R G0 A8 T SO R A s (3) /T B R IR /D 20 i il
S LRI P e S5 e g g s 5 (40 HOIR B Zh REAIG T L4
ABAE S8 o g 26 B D 1| K 2 A8 1Y B= e A A v o0 AR A
ft B AR N 115 54 Ay fide B Xk B4, o 53 58 9, %
57 ], F B AE IR (73. 0946, 10) %, BH R ML
BRAE R AR R SO AT RE L 3 MMSE 343 >24 47,
1.2 Jik CLU JKFINE W 3 mL A1 # Bk I
ELO UM & T PC & R CLU R & (56
E RayBio) ELISA J5 kil . & R 22 25 Kl - >R
FEPAH DNA £ Bt 7l & (Qiagen) $2 B 4 1l DNA,
M Hapmap %% 45 )4 Chttp:// hapmap. ncbi. nlm.
nih. gov/) dbSNP % & & (http://www. ncbi. nlm.
nih. gov/snp) fl K 2 4 %) SNP Annotation 4% {4 (ht-
tp://www. geneskybiotech. com/sup/software/) , {f;
JePAFER SN B F X E 37 X AE R X (UTR) K
W38 X () Ty RE I8 45 1k 1) tagSNPs, 4 A HoAth RE 1T %
3~ SNPs fii i LA |1 tagSNPs, 54 & 4 b SCHR , 44
A CLU # K F 8 11 4 SNPs 17 /A (rs9331949.
rs9331942 ., rs3087554, rs2279590, rs9331938, rs9331936,
rs11136000, rs1532278 ., rs9331896 ., rs9331888 . rs9314349) ,
Pl (s B3 1. 3R 2 8 MK >k A SNaPshot

SNP 73 877 % (51 ¥ /¥ ) S SNaPshot 54 WL 3% 2) .
BEHLANIRC 5 00 1 BEAHEAT BUE S5 50 . B0 UE SNPs 43

1) A PR MR e Tk

*1 NERER
rs_num Chr SNPs Region
rs9331949 8 A/G 3'UTR
rs9331942 8 C/T 3'UTR
rs3087554 8 A/G 3'UTR
rs2279590 8 A/G intron
rs9331938 8 A/G exon
rs9331936 8 A/C exon
rs11136000 8 C/T intron
rs1532278 8 C/T intron
rs9331896 8 A/G intron
rs9331888 8 C/G intron
rs9314349 8 A/G 5'FLANKING

x2 11 4~ SNPs i Ay PCR ¥ 15| ¥ &
SNaPshot # Ul 5| #1 FF 51

SNP 37 5 51HF(5'>3)

rs9331949  IE[15|#): TGAATTTCCTTGACAGCCATGCTA

JZ 11814 : CCCAGGTGTGTAGCAAAGTCCA
SNaPshot : TGTGTAGCAAAGTCCACATGTAAATTT
E B4 TTCTGGGCACCAAATGTTTTCA
21814 : TGCTTGCTTTCAGGAAGAGAGATG
SNaPshot : TGTAAGTGTAAGGTGTACTTGGTATTAT
AATGCATAA

I 15514 : AGGAGATTGTCGCACCTTGGTC

JZ 81514 : GATCGCTTGGAGGGTCCTCTTT
SNaPshot : TCATTTTGCTATGGGGGGC

E 814 : GGAAGGAACGTCCGAGTCAGAA
21814 TTGCCCCAACACATGAGTGTCT
SNaPshot: TGGTCAGCTCTCTAGGTTTCCTTGGAG
E 814 : CTGGTCAACCTCTCAGCGACCT
1814 : GCTTTTGTTCCCGCTGCATGT
SNaPshot : TAGCGACCTGGAGGGATTCGT

E[E 1 : CTGGTCAACCTCTCAGCGACCT

R 1514 : GCTTTTGTTCCCGCTGCATGT
SNaPshot : TGGGCAGACTGTTCCACCAAC
1814 : GGCTGCAGACTCCCTGAATCTT

JZ 81514 : CACCTGGCCTGAGACAGATTCTT
SNaPshot : TGGCAAGGGCCCGTTAGAGA

IE 5147 : CTGGGCCAGGCTCATAACAAAA
11814 : AAAACAAACGAAGAGCGCAAGA
SNaPshot : TCAGCTGATGCTGAGGCTGCA

E 814 : CCGTCAGCTCACAGGAGGGATA

R 181514 : GAGGTCAGAGGGCAGGGTAGC
SNaPshot : TTCCGGTGGTCCAGACACAGCTT

E 8% : GGAGTCTCAGCACCACCTGAAC
211814 : CTTAGAGGGGATGGGCAGTGTG
SNaPshot: TGAGCAAGAGGACTCATCCTTCCAAA

rs9331942

rs3087554

rs2279590

rs9331938

rs9331936

rs11136000

rs1532278

rs9331896

rs9331888

rs9314349
S 1819 : TGGGGATGGGGTAGGAATCAAG
SNaPshot : TGATGTTTCATATTCTAAGCAGATCATAGAC
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1.3 Srifs#hb®e SRA SPSS20. 0 i 1T 41t 2
b3 X T i 2 VRN L AR R BOHE 2 A 2 S RO IE A
Sy A4y ¢ K A EE S 80 Wilcoxon K350, Xt
F = 8 dE . R H Pearson K7 T G114 5 Wb BL
By R A Fisher K837 . W A Person A 3¢ 4 #1 #£
PHEFA S ME CLU KFEM R FMHEE LER
B B AGBRL 4 B R A Plink #0f4 . P<<0. 05 2=
AR L.

2 7 ®

2.1 AD 4 Mx A — BN S CLU KF
B AD 4 XS A — g 0 CHE I AR 5
CLU K. 455 0L 3% 3. wididE gt ol g, 2 5

GiiteE i X (P>0.05) 4L AE WA LA, 22 5 G it o
B X (P<C0.05), AD @5 I CLU 7K - % X i 41
W W 22 R A G FE X (P<<0.05) . R logis-
tic [B] 4 TE 5 - BRALAE IR A CLU /KF 22 540 B 48
P2 X (P=0.000,0.001), ®# 4k N, CLU #i
AR YR AD KRR T fa R &R

2.2 /AR LR R (MAF) B W -1 k& S 5 1
I (HWE K5 ULl AD 20 Ft B8 28 25 47 22 ] Y
R e, X% B 41 /9 5L R R B 77 HWE 6 56,
rs$9331936.rs9331938 (1) MAF K 0, H AR 45 4 HWE
A, HAY O ML RS LR 4.

%3 AD AF3t B H—MFRKZSEM CLU K F LR

LgE| AD 4 Xf HE 40 P OR 95%CI
PRI (%) ] 5 52(48.6) 58(50. 4) 0.790

ks 55(51.4) 57(49.6)
AERS (TEs, %) 78.69410. 55 73.0946. 10 0. 000 1.077 1.040~1.116
CLU K¥LM(Q:,Q3)] 47.97(37.02,70. 25) 37.54(30.94,52.41) 0.001 1. 002 1.001~1. 004

x4 Fi& 9 4~ SNP {ii m #9 MAF 1 HWE F#&&38

SNP P(HWE #;: %) MAF il
rs11136000 0.475 0.227 T
rs1532278 0.475 0.227 T
rs2279590 0. 415 0.224 T
rs3087554 0. 940 0. 257 C
rs9314349 0.794 0.132 G
rs9331888 0.143 0.428 G
rs9331896 0. 304 0.230

rs9331942 0.742 0.328 G
rs9331949 0.853 0. 204 C

2.3 HESEIR LR A AD 41X R4
SO EE R ILFR 5L ik 9 MR 2 R RSt
=X (P>0.05),

2.4 BAERRLHT dE 2B AD 4} B4 Y st L
BRI LA 43 B - rs3087554 7 AL R 22 R A5 4
2 L (P=0.037,0R=0.523,95%CI=0. 284 ~
0.962) , KL F AN CC 5 CT 1) AD & ¥ KU J2&
FEHT R TT (19 0. 523 £, 0] FEAG AD (19 & 95 KU .
HAptm 2R g # 5 X (P>0.05), W6,
2.5 LRS84l MMSE 48 A e it
— 25 B A 32 PR 8 5 3 17 7 R R 2 I 1 R O 1k L K T
YE 9 N7 5 9% 1 41 MMSE ¥ 4 #E 47 85 3T 2% 4 B
ERIGIHFE X (P>0.05), W7,

®5 AD xR B E E B R E G EFIFE L

X ivE g3 FE ] R
SNP
ADH[n (%) ] XFHRAL[n(20)] OR(95%CD P ADH[n ()] XFHEA[n(20)] P
rs9331896 C 40(24.69) 40(21.51) 1.197(0.726~1.973) 0.481 CcC 5(6.17) 7(7.53) 0.439
CT 30(37.04) 26(27.96)
T 122(75.31) 146(78.49)
TT 46(56.79) 60(64.52)
rs1532278 T 40(24.69) 39(20.97) 1.236(0.748~2.042) 0.408 TT 46(56.79) 6(6.45) 0.528
CT 506.17) 27(27.03)
C 122(75.31) 147(79.03)
CcC 30(37.04) 60(64.52)
rs9331888 G 69(42.59) 80(43.01) 0.983(0.642~1.505) 0.937 GG 20(24.69) 17(18.28) 0.184
CG 29(35. 80) 46(49.46)
C 93(57.41) 106(56.99)
CcC 32(39.51) 30(32. 26)
rs3087554 C 35(21.60) 54(29.03) 0.674(0.413~1.100) 0.113 CcC 6(7.41) 6(6.45) 0.072
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ZmRS AD AN RABRER SR EMEERMELE

E eI Rk
SNP
ADH[n(%)] X B[ %)] OR(95%CD P AD [ n(%) ] XA n(%)] P
CT 23(28.40) 42(45.16)
T 127(78. 40) 132(70.97)
TT 52(64.20) 45(48.39)
rs9331942 G 51(31.48) 63(33.87)  0.897(0.572~1.406) 0.636 GG 7(8.64) 13(13.98) 0. 489
GA 37(45. 68) 37(39.78)
A 111(68.52) 123(66. 13)
AA 37(45.68) 37(45.68)
rs9314349 G 21(12.96) 25(13.44)  0.959(0.515~1.788) 0.896 GG 1(1.23) 1(1.08) 0.977
GA 19(23. 46) 23(24.73)
A 141(87.04) 161(86.56)
AA 61(75.31) 69(74.19)
rs2279590 T 39(24.07) 39(20.97)  1.195(0.722~1.979) 0.488 TT 5(6.17) 6(6.45) 0.632
CT 29(35. 80) 27(29.03)
C 123(75.93) 147(79.03)
cC 47(58.02) 60(64.52)
rs11136000 T 40(24. 69) 39(20.97)  1.236(0.748~2.042) 0.408 TT 5(6.17) 6(6.45) 0.528
CT 30(37.04) 27(29.03)
C 122(75.31) 147(79.03)
cC 46(56.79) 60(64.52)
rs9331949 C 32(19.75) 39(20.97)  0.928(0.550~1.566) 0.799 cC 4(4.94) 4(4.94) 0. 865
CcT 24(29.63) 31(33.33)
T 130(80. 25) 147(79.03)
TT 53(65.43) 58(62.37)
%6 AD 2R fn 33 BB 48 i3 4R B EL B
SNP Model AD 4 Xof B 21 OR(95%CD P
rs9331896 ADD 5/30/46 7/26/60 0.245(0. 730~1. 904) 0.501
DOM 35/46 33/60 1.383(0. 751 ~2. 549) 0.298
REC 5/76 7/86 0. 808(0. 246~2. 653) 0.726
rs1532278 ADD 5/30/46 6/27/60 1.220(0. 749~1. 986) 0. 424
DOM 35/46 33/60 1.383(0. 751 ~2. 549) 0.298
REC 5/76 6/87 0.954(0. 280~3.251) 0. 940
rs9331888 ADD 20/29/32 17/46/30 0.985(0. 659~1.473) 0. 941
DOM 19/32 63/30 0.729(0.391~1.359) 0. 320
REC 20/61 17/76 1.466(0.707~3.039) 0. 304
rs3087554 ADD 6/23/52 6/42/45 0.677(0.414~1.105) 0.119
DOM 29/52 48/45 0.523(0. 284~0. 962) 0.037
REC 6/75 6/87 1.160(0. 359~3. 749) 0. 804
rs9331942 ADD 7/37/37 13/37/43 0.900(0.578~1.401) 0. 642
DOM 44/37 50/43 1.023¢0.563~1.859) 0.941
REC 7/74 13/80 0.582(0.220~1.538) 0.275
rs9314349 ADD 1/19/61 1/23/69 0.957(0.505~1. 814) 0.893
DOM 20/61 24/69 0.943(0. 475~1. 872) 0. 866
REC 1/80 1/92 1.150(0. 071~18. 68) 0.922
rs2279590 ADD 5/29/47 6/27/60 1.181(0.725~1.922) 0. 504
DOM 34/47 33/60 1.315(0.713~2.427) 0. 381
REC 5/76 6/87 0.954(0. 280~3.251) 0. 940

rs11136000 ADD 5/30/46 6/27/60 1.220(0.749~1.986) 0.424
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ZER6 AD £ F0 %F B8 40 i 15 4 BY b 8%
SNP Model AD 24 OR(95%CD P
DOM 35/46 1.383(0. 751~2.549) 0.298
REC 5/76 0.954(0.280~3.251) 0. 940
rs9331949 ADD 4/24/53 4/31/58 0.930(0.554~1.559) 0.782
DOM 28/53 0.876(0.471~1.629) 0.675
REC 4/77 1.156(0. 280~4.777) 0. 842

1 : ADD R PR DOM 7R AR REC 7R B ]t 1

2.6 LAY CLU KERIAEME #3585 R
Tr2E, 0 SNP A5 i CLU 7K 2 18] B =

. ERAEIT¥ZL(P>0.05), WS,

E- CLUERSHMES ADA MMSE 4B X &
SNP FL R R B G "D P
rs11136000 CC 46 56.79 0.176
TT+CT 35 43. 21

rs1532278 cC 16 56.79 0.176
TT+CT 35 43.21

rs2279590 CC 47 58.02 0. 28
TT+CT 34 41.98

rs3087554 TT 52 64. 20 0,777
CC+CT 29 35. 80

rs9314349 AA 61 75. 31 0.426
GG+ AG 20 24.69

rs9331888 cC 32 39.51 0.342
GGHCG 49 60. 49

rs9331896 TT 16 56.79 0.176
CC+CT 35 43.21

rs9331942 AA 37 45.68 0.322
GG+ AG 44 54.32

rs9331949 TT 55 67.90 0.425
CC+CT 26 32.10
8 miE CLU k Ff1 CLU £ E LA miE L4
SNP F R A BIECGo B0 P
rs11136000 TT 8 5.06 0. 249
CT+CC 150 94. 94

rs1532278 TT 8 5.06 0. 249
CT+CC 150 94. 94

r$2279590 TT 8 5.06 0. 249
CT+CC 150 94. 94

rs3087554 TT 73 46. 20 0.063
CT+CC 85 53. 80

rs9314349 AA 41 25. 95 0.599
AGHGG 117 74.05

rs9331888 cC 102 64.56 0.532

gk 8 miE CLUKER CLUERESALHNHELE

SNP SRR (L CCONNEE 2= ACZD) P
CG+CC 56 35. 44

rs9331896 CcC 9 5.70 0.297
CT+TT 149 94. 30

rs9331942 AA 85 53.80 0.145
AG+GG 73 46. 20

rs9331949 TT 57 36. 08 0. 298
CT+CC 101 63.92

3 3t it

CLU X Fr#lg % 1 J, J& i BLASCHUK %M
FE 1983 AF P LU= 52 00 I 9 Hh 8 W 43 B 4 A — T R R
0 e g = I oo N BN 11 N 1 L & 7 e A =4
H5#HMEEA ERAE XL EYFIRE, sefE it Ag R
L0 T AR MIERET TR 2 5 R O 41
PR AR — R B B R N ik B, WY R L CLU 2
52 A ik W B e | S
W 4 AR AR

AT R 9 B)-5% B 9% Oy 2, O T NN
AD B mImyE CLU KRR, PR A1 AD
2 I CLU f7K B I8 5 F 4 B4 L 32 7 A6 ) 4p
Ja I CLU KFR1AE 12 W AD 19— Fp J5 25, 9F- A OF
FEFRW] L CLU ZK 76 52 9 5230 T o ] lin 3 9 s 114 3
J& . 2 CLU AR W5 e HF 1 4 Thn i .
[l 7EAG IE Hofh & . AT & B R X AD 19 &
HAEGI %25, T840k, CLU F4F i ¥y &
AD KIGH S fa kR % . X FAER S CLU &% H
BAHKE BT AL, —F R EA M, 5 CAT &
i E — 5,

CLU £ A F 8 & i ik p21. 1. AKX T
CLU BN Z B MR WF5E. 9 MO 1. BR rs3087554
A s FLA AV R TR S5 0 S DR A1 38 | i DR R A At A A Y
FHERT G2 X (P>0.05), 2009 4F 35 Kk
K FE A g 1) X BECBIE 9% ©UF SEAE o R B
rs11136000 5 AD % 5 M 268, 2010 4F Fk = AL 7 11
— T B 5 AE S5, 7E b B b O DU N BE. R kB
rs11136000 5 AD 6 &, fH & I rs9331888 &5 {if Ht
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G Al I AD f AU  AH AR SI2 55 34 oK e B GE 15 2%
SN AN RIS A R R B, CLU SE B SNP i g5
rs3087554 7E B PERIAI R 2 R A G il ¢ 8 X (P=
0.037,OR=0.523,95%CI=0. 284~0. 962) , 3¢ 0| 3
HAEH CC 5t CT (1) AD &9 KU &L R ALl TT 1)
0.523 £, ATREAR AD /4 29 KUK . R BL T B R 22 351
Xof gt e 1R 4 1) ot 2 AR AT IR 9 0 1) R I L O 4R R 1A
A RE S B0 A A% B AL M e Bk, DU S L F
rs11136000 F1 LOAD 5 &M meta 43 Hr & B, T 4§
o K5 PR A7 A6 AT R R AR 1 R0 LA B CHE 9 LOAD
DRI  AEL7E AE U1 5878 BE 28 6 B o JF A & WA 1
SR UL WX TR 22 5 0 TR Z R s . A
WHFFE 4 R 5 80 Ml 45 RA — 2% JE v GE 2 FEA
1) 16 BCEL A ol 25 S P i X 25 Sk o ROON R

h Y e b DR
4 5

AD B B B S % . B H AT A BLEATS AN T 4E
B A BRI J5 % Bt VR 2 W F 6 AD B
PR e Ji it i B A RO B e PR T S H A F S D
TE J7 3R T4 — A8 1 A2 W0 A 35 ) AR R S 3 T
AD fi i B 1192 W AT A BN rs3087554 R AE
— A AR EY I B2 AP E T A
i AD Zp ARG SNP AR .

2% Uk
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