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AR ABCA7. TOMM40, CD33. GALP J:[H 7 /5 rs3764650., 152075650, 153826656, 1s3865444  rs3745833 Kk [H
T TSR o A3 ) LA HRZH S (A Th AR T AR I . DURRSZ IR R B /R G 50U AD 8 19 S o R LSRR
7 S5 R DR TR A7 B A . G5 R W IR S 20 rs3764650., rs2075650. rs3826656. rs3865444 . rs3745833 fiHk
PRI Ko SN HE U A3 A A5 45 Hardy—Weinberg 383 % A 4t (P>0.05) o X B2 55 (9 20 DU 32 10 153764650,
152075650, rs3826656, rs3865444 JLHIY | A0 FEPRISTR I 153745833 JEN B R L AS, 2255 G824 L (P>0.05) ;
{H 1s3745833 (i BB LAY, Z R G FE L (P<0.05) o X IR 1595 41 2H v 2 B JR 5 32 18 13764650 .
152075650, 153826656 153865444, 153745833 SEEIM | S ILFMR LG, ERISIFE L (P>0.05) o 4EEI/RIK
U AD B35 152075650, 153865444, 153745833 LRI | AR KL MR S 153826656 R BT A LA, 25 S ST
27 L (P>0.05) 5 {H rs3764650 FEPH Y | 2537 3 RS M 153826656 ZE A FERIIR FLir, 223 A 57 X (P<0.05) .
CD33 K 153826656 . 153865444 AEIUIEZIRE . AEB /RS2 T AD HB Th B E AT, JErfou) iR S5 4]
AU | AE BRI Z IR 13826656-153865444 FARTI GG AA . AC HERI B i, 2RI TG 1TH58E L (P>0.05 );
TR S YEE IR AD B 1s3826656-1s3865444 KT GC, AA FERTRUBUR LB, 2R TG FE X (P>0.05) ; 2
HEF IR AD 3 1s3826656-153865444 FLIRAL AC FE AR 5 F UG AD B (P<0.05) o £5i6  GALP L7 A
153745833 AN BE S BRI X DUR ARE AD &R &, ABCAT FERFENLAA 152075650, CD33 FEFE{ 5 153826656 7%
PEAE B X e BRI S DU AD BB 2R
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[ Abstract] Background Genome-wide association analysis (GWAS ) revealed that, there are multiple
Alzheimer’ s disease ( AD ) related susceptibility genes on Chr19. To intensively explore the pathogenesis and treatment of
AD, it is essential to study polymorphisms of these genes in different ethnic groups. Objective To compare the polymorphisms
in AD-associated genes on Chr19 in Uygur and Han people with AD in Xinjiang. Methods  Uygur and Han participants were
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enrolled from August 2016 to June 2018, including 131 cases with AD (case group ) recruited from Clinical Neurological
Center, the Second Affiliated Hospital of Xinjiang Medical University, and Urumqi Liudaowan Hospital and Changji People’ s
Hospital, and 128 cases health examinees ( control group ) from the Second Affiliated Hospital of Xinjiang Medical University.
The genotypes and alleles of SNPs rs3764650, 152075650, rs3826656, rs3865444 and rs3745833 of ABCA7, TOMMA40,
CD33 and GALP genes were analyzed by PCR amplification and sequencing. The genotype and allele frequency of representative
AD-associated genes on Chr19 were compared in Han or Uygur participants between control group and case group, as well as
between Han and Uygur participants in case group. Results The genotype and allele frequency of rs3764650, rs2075650,
1rs3826656, 153865444 and rs3745833 distributed in case group and control group conformed to Hardy—Weinberg equilibrium
(P>0.05) .There were no significant differences of genotype and allele frequency of 13764650, 1s2075650, rs3826656,
1s3865444 and genotype frequency of 13745833 in Han participants between control group and case group ( P>0.05) , but
the allele frequency of 1s3745833 differed significantly ( P<0.05) .There were no significant differences of genotype and allele
frequency of rs3764650, rs2075650, rs3826656, rs3865444 and rs3745833 in Uygur participants between control group
and case group ( P>0.05) .There were no significant differences of genotype and allele frequency of rs2075650, rs3865444
and 1s3745833, as well as allele frequency of rs3826656 between Han and Uygur participants with AD ( P>0.05) , but the
differences of genotype and allele frequency of 1s3764650, as well as allele frequency of 1s3826656 were significant ( P<0.05) .
The linkage disequilibrium of CD33 gene rs3826656 and rs3865444 was found in Han, Uygur or AD participants. There were
no significant differences in GC, AA and AC genotypes frequency of haplotypes of rs3826656-rs3865444 in Han or Uygur
population between control group and case group ( P>0.05) . There was no significant difference in the GC and AA genotypes
frequency of haplotypes of 1s3826656-1s3865444 between Han and Uygur participants with AD ( P>0.05) .The AC genotype
frequency of haplotypes of 1s3826656-1s3865444 in Uygur AD participants was higher than that of Han AD participants( P<0.05 ).
Conclusion The rs3745833 polymorphism of GALP gene may be related to Han AD patients in Xinjiang. There are differences
in 152075650 and rs3826656 polymorphisms between Uygur and Han AD patients.
Alzheimer disease; ABCA7 gene; TOMM40 gene; CD33 gene; GALP gene; Polymorphism, single

nucleotide; Uygur nationality; Han nationality; Xinjiang
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( Alzheimer disease, AD) ZHFHRH 5K, JLHAES
A e K s P B #2050 4E 4
BRIGEN AD BB B i 142, Ik AD f# H 44]
LW IRIT — BRI RIS 7 0 AD Bl I
B AT 5 | AF DN HI B () HEA TP 22 R geiB 1T MR
Ap, BB R E G AD SR M AD B RR SR, 3L
R AD BORE UL AR SRBEE Sy TR Sy
TG0 R, AD CRUN B2 B0 58 1 31 Fl
A, Hs L AD ZoUR B I EER £ —
AT 3 42 35 PR 415G HK 43 B ( genome wide association
study, GWAS) &8 19 5 4L Ak FAF7EELAS AD MG
Dy REIEN DY ARG (1 E e 4. TOMM40, CD33,
ABCA7 %, I, WA T AD MIEEH I FHREL
FWLUEHEXT AD Bl PR i2 Wi SR 97 B 2 CEZE R
FHo ASHFFE 43T 7 58 i b X 4k B /R i 5 DUR AD B
19 S 4L @ {K |- ABCA7, TOMM40, CD33, GALP A
fi7 A rs3764650. rs2075650. rs3826656. rs3865444 .
153745833 Z &M M RGEZE S, MIRAMIE AD 19Kk
BL KA it A

1 W&5hH%

1.1 WF5Ex4% HEH 2016 4F 8 H—2018 4F 6 A 7EHriE
PR 25 B B BE I PR A 221207 Rl S S8 AR S5

NIEEER . BETARERIZIAEN AD B35 131 #i1E
R, Y55 ORMERiekr S g+ ) 56 4 i
(DSM- V) iR 2 IlbRiE: SCH A T8 2R itk
KA R (MMSE) PFr<< 17 4%, /NFESULFEE R E
MMSE 43 < 20 43, #1H K DL b SCAR AR B fR 5 MMSE
TEAY< 24 43 100 L 55 BRI IR) S i R R b
Be B ARS fa BRE 128 (I R X BAZH . A2 1501
AR | RO SRR LS, 2R TG E L (P>0.05,
1) .

1.2 PASHBRbRIE  PASRE: (1) P = 65 %
(2) FEFs X R ER ] >10 4F, HEBRARUE: (1) &
Hanchinski S If.$8 5w 38 X A8 KA a5 2 W b
MR R (2) BIARIES | R ErE R
(3) HAbphze Ry . &9/ 29045 R 1 Fi

REE; (4) FIFO . M. Wl B, BSEEEAHL
IEPIR AT R
1.3 Hik

1.3.1 FeACRAE  SRAEMZ A28 SR FR KL 3 ml.
1.3.2  FL X 4H DNA (9 8 B i [ TIANamp Genomic
DNA kit Ifii#f DNA #2550 & [ RARAERHL (dbat)
FHIRA T ) $REA ML 4] DNA, 4 4 B )
UL P TR

133 Rz RHARASMEE N (PCR) ¥
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Table 1 Comparison of demographic information between the two groups

SRR (f])

20 51 g MR (B &) AR (s, ) B (DU 1 4EEIR %) R P UL
payiitil 128 53/75 752+7.6 65/63 80 23 25
el 131 61/70 74479 59/72 79 26 26

x> (o) 1 3.710 0.673" 0.467 -0.302

P i 0.054 0.413 0.494 0.763

W b efi

¥ B AR 4y ABCA7. TOMM40, CD33. GALP 3%
A 2380, A% R 280 (SNP) B AF &
kB 3L E E R AW ARG B H L (National Center of
Biotechnology Information ) (http: //www.ncbi.nlm.nih.
gov/projects/SNP/ ) , #R¥E GenBank A )75 (fX5 .
NM_003105) #4783t A i) HAR SR bR e 51, 5l
Yy s L 2. ZICHARAYFHL (dbst) ARA A
i T VAN - G WEEE Y. (LDR-PCR ) 5 ¥ %
ABCA7. TOMM40, CD33., GALP JE[X (1 5 DL #E47
FEPR A

Fz2 19 SYARICENERN S PCR 51975

Table 2 PCR primer sequences of representative SNPs on chromosome 19

SNP {3 45, 51975
13764650
2nd-PCRP 5 ~ACGTTGGATGAGGCTCTGTTGGGAACCTTC-3
1st-PCRP 5" —~ACGTTGGATGTGCAGCAGGTCACGTGGAGT-3’
UEP_SEQ 5/ -GGCTGCGAACTTTGCACC-3’
12075650
2nd-PCRP 5/ ~ACGTTGGATGTGAATGGGAAACAGCTCTGG-3/
Ist-PCRP 5’ ~ACGTTGGATGGTAGGGAAGGAAGAGATGAG-3’
UEP_SEQ 5" —ccct AAGAGAAACGCTGTCACACTCCAC-3/
13826656
2nd-PCRP 5/ ~ACGTTGGATGCTTGCCACCATACCTTTGTC-3’
Ist-PCRP 5’ ~ACGTTGGATGTCAAATGAGGATGCAGCTAC-3’
UEP_SEQ 5’ —tcGATAACTCTTCATTCATCCTTA-3/
13865444
2nd-PCRP 5" ~ACGTTGGATGTTTACACCAGGGCTGATCAC-3’
Ist-PCRP 5’ ~ACGTTGGATGAATCCTATATCCTGCTGGAC-3’
UEP_SEQ 5/ —ggtt CAGCCTCACCTAGATCCAT-3'
153745833
2nd-PCRP 5" ~ACGTTGGATGCTTGAGATCCTAGACCTGTG-3'
Ist-PCRP 5’ ~ACGTTGGATGCAGGAGAAGACGTCTAACTC-3’
UEP_SEQ 5" —gatcGACCTGTGGAAGGCCAT-3/

TE: 2nd-PCRP R J5 5141, 1st-PCRP A HT5 4, UEP_SEQ .
BIEAENR S 195 SNP= FUAFIRZ AN

14 Siif=FJ7E R SPSS 17.0 Gt di A7 5
LR ORI T ISR, A BT

TR (x£5) FoR, M HCECRHPIMSIFEAS £ 55555
K 1 haploview % {4 11 5. B {4 78 J% [R]85 5%, Hardy—
Weinberg 5t {5 V- H RG9SO HEEkt . FRARAY R B
IR x Kt LA P<0.05 22 R Geit 23 3.
2 R

2.1 Hardy-Weinberg i5t {% V- flif £ 35 X% BE 20 55 95 f5i)
2 rs3764650., 152075650, rs3826656. 13865444 |
153745833 114 Jk PR Y Ko S {7 B RS R 43 A £ & Hardy—
Weinberg {5 P EHE, W3 3.

R 3 RIZE X R R 7 5 R D TR M S B D A o (1))
Table 3 Distribution of genotype and allele of SNPs between case group

and control group

SNP fi il %L JEA A AEfEN HWE(PA{E)
13764650 GG GT TT G T

payitsl 124 11 41 72 63 185 0.158

Sl 1282 9 39 80 57 199 0.199
152075650 GG GA  AA G A

X B A 125 2 22 101 26 224 0.619
N 128 2 18 108 22 234 0.225

153826656 AL AG GG A G
R HREZH 121 26 59 36 111 131 0.856
St ZE 122 18 57 47 93 151 1.000
13865444 AA AC CC A C
of B4 124 8 41 75 57 191 0.451
ekl 124 4 45 75 53 195 0.591
13745833 GG  GC  CC G C
X BZH 127 5 49 73 59 195 0.460
SR 131 15 50 66 80 182 0.301

{E£: HWE=Hardy-Weinberg jit f&- - ; #B7 8 ARAM H A

2.2 LR R AR LA X B 4L 50 B 41 o DU
7 iR F 153764650, rs2075650. rs3826656. rs3865444
FE PR ARY A A PRI S 1rs3745833 JE R AU i L
B, 2R TG00 X (P>0.05) ; {H 13745833 %
PR L, Z5 A58 X (P<0.05, WL
4) o X REA] 5 ) 4 2 B R i 52 3E 153764650

152075650, rs3826656. 153865444 . rs3745833 KA
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GAFERMR I, Z2RTEIFEL (P>0.05, L%
5) o HEEIRIESDUR AD B3 152075650, 153865444
153745833 FE[A Y | ZE 7 FE PRI L 153826656 i [KI LT
IR, ZR G E X (P>0.05) ; {H rs3764650
FEDIIY | S REDU R By rs3826656 250 DA L #5
ERAGIFE L (P<0.05, WWEk6) .

R4 N HREE S () 4 Ui 52 15X A DR 67 e A PR AR e A (S B R A
e (i)
Table 4 Comparison of genotype and allele frequency of SNPs in Han

participants between control group and case group

SNPfiisi fil%c B xCfH P SOCER xCME PME

13764650 GG GT TT 0026 0987 G T 0.004 0948
XA 62 8 22 32 38 86
JEGIZL 58 8 20 30 36 80

152075650 GG GA AA 1121 0290 G A 1.012 0315
WAL 62 0 12 50 12 112
Bl 57 0 7 50 7 107

13826656 AA AG GG 2903 0234 A G 2359 0.125
R4l 59 7 34 18 48 70
Iz 55 4 26 25 34 76

rs3865444 AA AC CC 0.747 0688 A C 0.003 0.954
YR 61 4 19 38 27 95
Wiz 55 2 20 33 24 86

rs3745833 GG GC CC 3987 0.136 G C 4.168 0.041
YR 64 2 17 45 21 107
Bl 59 6 20 33 32 86

R 5 X HRLE S I 2E Ak JRE S A e DR L i e R B B A7 B ]
BRI ()
Table 5 Comparison of genotype and allele frequency of SNPs in Uygur

participants between control group and case group

SNP {5 gk LA XM PIH SN xCH PIE

13764650 GG GT TT 1675 0433 G T 1.217 0270
YPHE4 62 3 19 40 25 99
Wz 70 1 19 50 21 119
rs2075650 GG GA AA 0.020 0990 G A 0.021 0.885
X4 63 2 10 51 14 112
Wiz 71 20 11 58 15 127
13826656 AA AG GG 1.609 0447 A G 1.187 0276
X4 62 19 25 18 63 61
Wl 67 14 31 22 59 175
1s3865444 AA AC CC 0915 0633 A C 0.296 0.586
XA 63 4 22 37 30 96
WEIZH 69 2 25 42 29 109
rs3745833 GG GC CC 3.014 0222 G C 0312 0576
XA 63 3 32 28 38 88
W4l 72 9 30 33 48 96

R 6 DUBSGYEERIGE AD JEFE SR 5 PR R L7 2507 ik PRI L A
()

Table 6 Comparison of genotype and allele frequency of SNPs between

Han and Uygur participants with AD

SNP s Bk FEEAE XM PIH SEMIER xC M PE

183764650 GG GT TT 10.150 0.006 G T 9423 0.002
DU 58 8 20 30 36 80
i aWAnd
EER 70 1 19 50 21 119
TR
152075650 GG GA AA 2728 0256 G A 1575 0210
PU% 57 0 7 50 7 107
YT
}’.FE"J‘ 71 2 11 58 15 127
153826656 AA AG GG 5332 0070 A G 4409 0.036
DU 55 4 26 25 34 76
Y
HER 67 14 31 2 59 75
3
153865444 AA AC CC 0055 0973 A C 0024 0.878
PO 55 2 20 33 24 86
i =W
HER 60 2 25 42 29 109
ok
1$3745833 GG GC CC 1323 0516 G C 1181 0277
DU 59 6 20 33 32 86
YT S
)’f””‘ 729 30 33 48 96

23 PR ALK O 195 Y @ K b CD33 3 A
153826656, 1s3865444 TEDURAZINHE | LB IRIGZIAE
K AD A T BGERUN T, WL 1 CRTE R B
AL OSID %) o X HRZH 595 B 2i sl i . 4EE IR %2
B 153826656-153865444 FLIATRS GC, AA, AC FEH 7
PR, ZRWTGIFE L (P>0.05) ;5 RS54
E R IR AD H # 1s3826656-1s3865444 B{K K GC. AA
FERARRR R, ZRTGEHEESL (P>0.05) 5 {H4E
IR AD 3 rs3826656-1s3865444 FAIKT AC HEpPI Y
WR R TIUR AD B3, 2R A50FE X (P<0.05,
WFT7~9) .
3 itig

WORTE AD KWRAE IR (GEE =65 %) , MK
KoL 4%, EEAERL . 58, RSN
7 WANG 45 BTSRRI, AD MISEED) 3w
FE 19 4otk b, HYLfRX IR 19p (Chrl9p ) 7EHEAS
AD KA KRR R AR B A5
5 1E S MR B b X 4 B R S5 DU AD R 19 S LA
TRARERAE T R R 28 S R 5

ABCA7 AT 19q13.3, 3 1o 76 40 B B | I 1k
—FhAKHR = AR (ATP) B 0438 18 10 & $5 4E 540 i
PSR [ A RS P VE T, R ZE SR S A1 E IR ] e
SR gl B FEMAEE A (AR ) /b, BRFEWIR &
P, ABCA7 H:H A7 i rs3764650 Z A1 5 AD B # &
SEBEER AN ) L ARG R, X R 5
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rs3764650
rs2075650
rs3826656
rs3865444
rs3745833
rs3764650
rs2075650
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rs3745833
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Block 1 (1 kh)

4 5 1 2 3 4 5
B JR it S

TE: RLLEIFTRICD (H, WLLOITRE D ], T8 D {6 x 100 W75 59 B0 SO {E
1 CD33 KM 1s3826656-1s3865444 FLURIY S Aii 1) i DA -5 4]
Figure 1 Linkage disequilibrium diagram for haplotypes of CD33 gene rs3826656-rs3865444

RO IRLL G B2 P DUV Z K 153826656 153865444 LA RIAL
RS (n (%) ]
Table 7 Comparison of genotypic frequency of rs3826656-rs3865444

haplotypes in Han participants between control group and case group

4151 i GC AA AC
X HRZH 122 733 (60.1) 27.6(226) 21.1(17.3)
I 2 112 80.1 (67.9)  20.6 (22.5) 11.4 (9.6)
X Md 1.591 0.001 2.991
P{A 0.207 0.973 0.084
F 8 XA 5O v 4 B IR R Z IR 153826656-153865444 LK

BUFER AR LB (n (%) )
Table 8 Comparison of genotypic frequency of rs3826656-rs3865444

haplotypes in Uygur participants between control group and case group

2151 il GC AA AC
X B ZH 126 61.0 (48.4) 30.0(23.8) 350 (27.8)
R 142 797 (562) 299 (21.1) 323 (22.8)
X’ 18 1.603 0.285 0.893
PIE 0.205 0.593 0.345
R VUK SYEEIRE AD B 1s3826656-153865444 BRI LK A5

R (n (%) ]
Table 9 Comparison of genotypic frequency of rs3826656-rs3865444
haplotypes between Han and Uygur participants with AD

JHH IR GC AA AC
LY INIS 142 80.5(56.7) 30.1 (21.1) 31.4(228)
DU 118 799 (67.7) 263 (226) 118 (10.0)
x i 3.327 0.041 6.799
P{E 0.068 0.840 0.009

B DUE . HEE IR RS2 R 13764650 R AU K S
SERBUCR BTG 2222 5, HBIUR S4B /R IR AD B4
153764650 5 [N Y J S FE PRI R B AT e ih2e 22 5, 2
75 ABCA7 HE DK AT BE7E B i s X 4 B /R I . DU AD H
HZAFTE MR S, 8 R R T RE S A R T

AE IR R BSR4 . CUKIER 48 0V BF5Y
FH], AEEFFEE A ABCAT &5 52 Y iLE A -
FFRI A G R B TR RE

TOMM40 % [N {2 T 19q13, 5 # 8 & A E

(apolipoprotein E, ApoE) AH 4B, H v JL A~ SNP 5

ApoE HEPHJE i SR EA L TOMMA0 2 75 2 1 F
ALRARI FEELA T EIE 3L, X S ALk
BRI S AT, 5 AD B, HadKENL
ASPEH AT AR & R AD HH AR T MA g
i 1 43 TOMM40 2 K 3 4~ SNP 47 # (rs157580.,
152075650, rs11556505 ) Z 215 [E AL I BU%R & Y
AD HBEM KRR, 15157580, 1s2075650., rs11556505
ZAMENTRES 5 E AL DURR & A AD B & i R .
AR R SN, XA S EIA T iU%E . 4e5 K%
ZARA 152075650 P A N A5 BEPIATR R Te G it 2
S, WU S Y55 R AD B3 1s2075650 Fk K K 554
FERATZR IR ICH T 225 5, SR e DX DU S 48
JRJE TOMMA40 K& H 7 25 1s2075650 Z850E 5 AD KK G
A SR

CD33 LKA F 19q13.3, A it Siglecs, J& T 1
RINEE IR, W R TLLANME . S dn i Kz
JG, FLERINTR R AT PN AR 4 A DX A0 iR R AR T
F a (TNF-a ) ., AAZE6(1L-6) . M8 (IL-
8) K I E L AD &5 ' . BERTRAM % "%
T 2008 43 i GWAS & B CD33 & [H v 5 1s3826656
5 AD KRWA G, — R TRmE AR & 8,
CD33 JEH N 14, 13865444 (1) (A) SE7FE A AD (R
PHENY . BN B SR B, CD33 L A
153826656 Fll 13865444 [t G 55 (v K& K nl g & v [ H0&
P AD RS FE ] . ARBFFE SR BoR, il i
. AT RIEZ IR E CD33 LA 13826656, rs3865444
SR R S FE U R B TC A2 25 57, RS 4EE
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IR AD BB rs3826656 F [K B K % rs3865444 F: A

R ENIERISCRBIIC S 2422 5, (BDUR S 4E 5 /R T%

AD B rs3826656 S FE RN R R G itk 22 5, F

— ISR R IR, 1s3826656-153865444 1ETE 5 55 % i

AT, Fe R DU 5 4B R T CD33 R

153826656 Z SMEfAE 2 7, A — P54 5 IRk

55 %) FR 2 it R A 5 1] BRI LA HE R Pl ke A P 25
HET, ENAME & GALP L BFsE />, GALP

S SHUARE A PR IR, A2 AR TE A b

ZRGEMINAME R G R )z, "S5l

1. PRAMOME R MRIP A 2 Fp A B AR, JF AT RefE

AD . U . PRZEMEER . IVARIE S5 2R i B R

TR AETEE R Y . ARSI R, X IR ZH S5 11

M rh4e B IR A28 MU 5 465 R AD &35 GALP

FE A o5 153745833 JEPH Y | S5y FE PR [H] T4 1127

Z5, XL S B AL DUE SZ R 13745833 LK Y

WRE TCGE 422 5, {H rs3745833 1Y G/C Z5{vr K5 R

K EGH2ER, BN GALP REH 7 5 1s3745833 £
AT 8 S s X DU ARE AD BRI .

ZE Tk, GALP & 15 13745833 Z ML 1l A8
55 s b X DU B AD RIRA &, ABCAT R A 44
152075650, CD33 FER7 5 rs3826656 22 5 71 57 5 b [X.
HeBIRGE SUUE AD BE A2 T (HARVSE AR
BN, BERIEFIR, SRR IX
AT ik ROJR B] A 35 PR 25 AT A e RREAS S R T — 20U S

Eift: R L EAFTREBZER., G TARE
AR RIAFPIKETEPL TR LR,

YEHTTdk: ARILFIR « BRFEFZF SR < IR
RRFHATLEZHME LR, AR EHhE TiTES
My AL « BREZRBIFERIN S ML, F 7
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