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b EZR G X CD40 K CD40L F R L A5
B A WA 4 2R 1Y) A e o

08!, ko H, Tk, R4

 E: HE ¥R CD40 H:[H 1s1883832 {vi s K CDAOL J [H 1s1126535 {3 5 BAA% R 22 A 5 1A 4 7R 9%
(Parkinson disease,PD) [JAHSEYE, ik ABFITANA 285 44 A [ A b Hh IX U gk BRI 396 1] PD g, R4 H:
RRAERY K PD B T A% PD 4 (AR IA <50 %) ML % PD 4 (CEHRAERS >50 %) W8 — i R R,
PEIAMA I 2 DNA A F] MALDI-TOF-PEX AR A rs1883832 i/ 1 Iz rs1126535 {37 5 Z MR K0, /007
HEMETRNHEENE, 8 EOPD 45X IE4] rs1883832 i i 3L BRI A G T2 22 5 (P <0.05) A5 3
WRAE PR AG Fiit2E 25 5. PD 200 LOPD 20 5 5% B 7E rs1883832 {7 s [ rs1126535 v 1 I, FE P AU K S5 o7
FERBR TR 27, i CDA0 KL rs1883832 i 4 FRAX 1 18 25 A5 1 5 v 1 7R b M IX U B & 4 A v
HHE, T -0 3L K W] & EOPD RYfER N % .

KR MAARW; CD40;  CD4OL;

FESHES R742.5 X ERFRIRAD : A

PRHRZAEN; /N

Association study of CD40 and CD40L gene polymorphism with Parkinson disease in the northeast Han Chinese
population LIU Lin, ZHANG Wei, LUO Xiaoguang,et al. ( Department of Neurology, First Affiliated Hospital of Dalian
Medical University ,Dalian 116011, China)

Abstract: Objective We conducted a case-control study to verify the association of CD40 rs1883832 and CD40L
rs1126535 gene polymorphism with PD in the northeast Han Chinese population from mainland China. Methods A total of
285 unrelated Han Chinese healthy people and 396 PD patients were included in the study. According to the onset age,the
PD patients were divided into 2 groups: early onset PD group (onset age <50 years old) and late onset PD group ( >50
years old) . Clinical data was collected and peripheral blood genomic DNA was extracted, and the correlation of rs2070045
SOLR1 with Parkinson’s disease was analyzed by using MALDI-TOF-PEX technology. Results No significant differences
were found in the genotype and allele frequency for rs1883832 and rs1126535 between PD group and healthy control (HC)
groups. The genotype for rs1883832 in the early-onset PD group was significantly different from that in the HC group (P >
0.05). There were no significant differences in genotype and allele frequency between late-onset PD and HC groups.
Conclusion We have found that rs1883832 SNP of CD40 was associated with early-onset PD in the northeast Han Chinese
population. T-allele of rs1883832 SNP increase the risk for early-onset PD,suggesting T-allele might be a risk factor of ear-
ly-onset PD.

Key words: CD40; CD40L; Microglia

Parkinson disease; Single nucleotide polymorphism
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CD40 2E—Fh4T& 45 kD ~50 kD e SR3EH
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it 5 CDA0OL 45451 TNF-a [ K430 , I 7=
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ARHWF5E & HI MALDI-TOF-MS £ AR 4K 58 1 [ AR
db i X DU AR b CD40 B A rs1883832 fif s K&
CD40L H:[H rs1126535 v i BAKL T 2 22 251 ( Single
nucleotide polymorphism, SNP) #ii & /3 fi 5 PD & 75
FELEARDCTE o

1 WNERFE

1.1 WF5ERE% HHL 2015 4F - 2018 4 kK i%
BB R s 25— = e pl 28 N B EIi2 10 St & P A 4
R R 396 5] (PD 41) , Ho v B3 o4 204 4], 4 1
192 15, SE-3474F 0% (62. 23 £10.13) % (38 ~81 %),
FFA B 2 W A6 E briz 2 R P2 i 4
AR WIRE (2015) , HEBRA 4k K PE A 6 2806 | A
SRRZRBAE ™ N R R SR 4 2R B R
L R IR e B R — I ok B G BE R KR
S —BEBE R IAR 285 &4 (X R4 , Horh B
153 %4, %tk 132 4, FH4F 1% (62. 48 £10.03) %
(34 ~86 %), FrA Xt REZH i ul BE A JC #h 22 B AH
IR A 45 AR BH M 20 s ™ E R R R GR R
o AR o AR G 34 R BT AR M X Y
DUBRNAE, HAH B E T Mm% ¢ R . AR R i%E
BRI R B 25 AR AL HE, Iir A TR S 4%

EANEREA
1.2 Wk
1.2.1  —oeRhicsE &0 AR T oK),

WCHE N 127 B M i R R B, 10 S R P AR
i SR AE 0% i 2 L Hoehn-Yahr 73 19145, PD 2 4%
KR AR 43 AP . —2H g 7 % PD 4 (Early
Onset Parkinson’ s disease, EOPD) , H. & Ji 4= #3 <50
2,434 5], WY 34 ~ 50 %, SRR (46. 40 +
4.85) % ; 75— 4 AN % PD # (Late Onset Parkin-
son’ s disease, LOPD) , H &G 4E S > 50 %, 1 362
1], AE % 51 ~80 %, FH4F 1% (65.55 £9.03) %,

1.2.2 FPIZH DNA $2HC ST G508
FRK L2 3 ml, 5% SDS-E i K- S 07 75 e HOkk
[KIZH DNA 284 43 6O B2 31 DU & DNA ¥k Ji2 ),
-20 CLAFwH .

1.2.3 PCR '3 FJ Assay Designer {414
Wit PCR 5| ) Fl SR8 S SE i 5 H), rs1883832 C/T
PCR 5| ¥ J¥ 31 J9: 5 -ACGTTGGATGTGGTCCTGC-
CGCCTGGTCT-3’, 5’ -ACGTTGGATGGGCAAAAA-
CAACTCACAGCG-3’ ; Ffig KL 4 i 5 | ) 7 51 Ky .5 -
2oeoct AGGCAGACGAACCAT-3’ , rs1126535T/C PCR
514 F 81 N: 5 -ACGTTGGATGGATTGGGTCAG-
CACTTTTTG-3’ ,5° - ACGTTGGATGAGGCTTGTGGT-
TCATCTTAC-3" ; P i K& 4 i 5] 4 )5 51 Hy. 57 -
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et TTCATCTTACCTTGTCCA-3’ , R 7% 4y M1 Fl £ H
SE-QUENOM /] ) MassArray RGE58 8, 1% R 50 &
BET L5 B O e W P B AT I (] BT ( matrix
assisted laser desorption ionization- time of flight mass
spectrometry , MALDI-TOF-MS) £ & , PCR JZ i 1A £
SERRLS wl, K & 1 pl DNA R, 0. 95 ul
ddH,0.0. 625 pl PCR ZE Wiy (10 x % 15 mmol/L
MgCl, ). 0. 325 pl MgCl, (25 mmol/L ), dNTP
(2.5 mmol/L) \1 ul PCR 5|#7.1 ul HotstarTaq Jif
(5U/pl), PCR [z W 25 1F:94 C #iiZZ ¥ 15 min;
94 C7AEME 20 5,56 CiE Kk 30 5,72 CHEM 1 min, {F
PR 45 P8 ;72 CHEfH 3 min, fyJ5M % 4 C,

1.2.4 Bl w R i A # Je PAms LA m i
B (SAP) JK 2 B IAA 2 wl, & 1. 53
ddH,0.0. 17 wl SAP 2w, 0. 3 pl SAP i
(1 U/wl) o Wi AE 37 C#t47 40 min,85 °C 5 min
HIEREE 4 °C, SAP Ab B S £E X SNP i 55 i 17 5
B AE i, J2 AR R BR AL 2wl 045 0. 755 pl
ddH,0.0.2 wl iPlex ZE 01 (10 x ) 0.2 pl iPlex &
IERA 9.0, 804 wl SEAH5]4.0. 041 ul iPlex fiff,
S ZA 94 CHUZME: 30 8394 CAEPES 5,52 CiR
K 55,80 CHEAS s, 440 AMFFF ;72 °CHEH3 min,
iGkEZE 4 C, ZEH it aifbs 2 .

1.2.5 MALDI-TOF-MS 43 #7  J{ MassArray
Nan-odispenser 5 5t 2% [1t) 43 £ 7= ) 5 6E 5 — B 384
LAY SpectroCHIP 5 F I, fifi § MassARRAY Analy-
zer Compac HEAT BTG A I . TYPER {4 43 #7 52 45
G0 A AR

1.3 geit2egiik RIGE o M B SPss
22.0 XPHAEHATANT . 32 x* K50 ok b A 4% 4 i) 3
PRI 32 e A i FE R . F LR G (OR) i S CH:
95% BEAFIX 8] (95% CI) AT AR X KRS o 45 2L IR
FRERY HEBCR ] ¢ A3, S50 20000 rh i R ot
DL = BRI 25 (x =) Fom o KkifE o =0.05,

2 # R

2.1 IGIRBERI AT 5 7E PD 41 KXt iR
AP AT T AR M S ORISR A AU R B,
PR X GRAE AR W A 5148 18 75 TR G W 5 25 S (P >
0.05),

2.2 CD40 J CDAOL J:[H BN 45K A H
MALDI-TOF-MS 3 AR k47 CD40 %:[H rs1883832 K&
CD40L F: A rs1126535 43 1 % 58 0 rs1883832 fif f
FRUES | Y15 5 I F1 SNP {5 5 W {H 43 1l o4 : 6220. 1
Da ,C:6506.3Da T:6489.3Da, rs1126535 {i 5 5 e
FIYE W SNP 55 WE{E 735 7 :6012. 9Da T



P MZPAGE 2019 4 H 36 % Hi4 )

6280.2Da .C:6296.2Da, CD40 H:[A rs1883832 #45:illl
F]CC.CT,TT 3 Fp LK AY (UL 1) ; CD4OL KA
rs1126535 kgl F| TT TC .CC 3 FpE AR (UL 2) o

2.3 CD40 [ rs1883832 J [A 70 Jz 2 {7 LA
UM A B EL B X rs1883832 fi S 2 AR
[ 20 L PRB 6 1 43 A 64T SIS & B, EOPD 4
L3RR CC.CT Al TT LRI i A5 G it e 22 5+
(x* =9.179,P =0.010) ,1fii C I T 453 3 K Jii 6 7E
PRI A Gt #2255 (P =0.178) (W& 1), 7F
PD ZHFIXS BEZH e85 L K LOPD 2 5 %f IR 20 A L4
H,CC.CT 1 TT JE P #5422 R A Gt 24 X
(P>0.05),C 1T 2543 3 PR SR 76 P 40 8] IR A
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G225 (P>0.05) (L% 1), FEZHE Logistic
WA, 280 PR 51 R AR IR A IE 5, rs1883832
AR SR T SR S & (SR CT/TT) & PD
(4 s AU R E S 35 10 1. 371 4%, $oR T S5 3
] fig & 5.k PD 19 A1 [ % (95% CI: 1. 078 ~
1.986,P <0.05) .

2.4 CDA4OL 3£ [A rs1126535 3[R B K 25 {7 H
RIS AR R b PD 4 \EOPD 41 )z LOPD £
53 5% B LA, 11126535 £ 55 CCCT A1 TT X
A G 22 F A G E X (P >0.05),C Al T
G I R A S A R IR A Gt #2255 (P>
0.05)(W#%2),

%1 PD#H.EOPD 4K LOPD 4H 151883832 B FE B B &M B EESRE N7 (n% )
B PR 20 T 25 {37 P A R
1%k
cC cT TT P! o T P g
XFiEeH 285 129(45.26% ) 108 (37.89% ) 48(16.84% ) 366(64.21% ) 204(35.79% )
PD 21 396 162(40.90% ) 178 (44.95% ) 56(14.14% ) 0.175 502(63.38% ) 290(36.62% ) 0.754
EOPDéﬂ2 34 8(23.53% ) 22(64.71% ) 4(11.76% ) 0.010* 38(55.88% ) 30(44.12% ) 0.178
LOPD 4§ 362 154 (42.54% ) 156(43.09% ) 52(14.36% ) 0.375 464(64.09% ) 260(35.91% ) 0.964

72 1. PD 41 EOPD 211 LOPD 2043 515 X FRZH #EAT x° K8 , ] Fisher B8 UIMEZ 046 503155 P {H ;2. EOPD 20 0 %] A 21 5 PH) 60 45 %6 43 77 L

% P <0.05
%2 PDH.EOPD A% LOPD 4H 151126535 HEFEE B ZE A EE B ES % (n% )
B PR g R 5 v i R AT
ke
TT CT cC Py T C Py'
XFHE4H 285 243(85.26% ) 33(11.58%) 9(3.16% ) 519(91.05% ) 51(8.95% )
PD 2 396 336(84.85% ) 38(9.59% ) 22(5.56% ) 0.057 710(89.65% ) 82(10.35% ) 0.388
EOPD 4 34 26(76.47% ) 7(20.59% ) 1(2.94% ) 0.325 59(86.76% ) 9(13.23%) 0.252
LOPD 2 362 310(85.64% ) 31(8.56% ) 21(5.80% ) 0.144 651(89.92% ) 73(10.08% ) 0.491

::1. PD 21 \EOPD Z1 71 LOPD 4351 5 % WAL EAT x* K6, ) Fisher BB R IEM BT P {H

A:CC LT AL AT UL — C LS | MY FE {5 515 (6506. 3Da) , S PRI T LIFIE Sy CC LA T3 B CT HEK B . W] UL C ik | ) 3 A 5
515 (6506. 3Da) [ T BlHE S | WI3E 5 5 14 (6489. 3Da) , HOIZ AL L K BT HI5E g CT BUA A 13 Co TT SE K BL - A vl WL — T e 5|y 5 A 5

514 (6489.3Da)

Bl 1 rs1883832 v 5,45 MALDI-TOF-MS $5 A K6 Ji5 g [
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A:TT JERIAL AL A] UL — T A5 | 9 34 (5 5 16 (6280. 2Da) , WCRE R B AT LUK E S TT B4 5 B CT JE[R AL ] WL T 5| ) 3 A 5
515 (6290. 2Da) J C WAL | WIAEAR (5 515 (6296. 2Da) , i i% o i S PRI B AT H 5 Sy CT B2 515 C. CC RE R B (] WL — C k5 | Wy 3 A 5

14 (6296.2Da)

2 1s1126535 {3 3542 MALDI-TOF-MS 5 AR K 5 06 €]

3 3 i

CD40 LN F 20 S fafhk (ql12-q13.2) 1, 4
fi% 1.5 kb K/ME mRNA® . CD40L( R CD154) Ky
39 kDa K/INE T LS IR EE 9, J8 T s IR 58 X 18
G, Jo 2 1 2 TR (0 F 3 8 4K Xq26'7) . CD40 &
CDAOL 454 J5 10 NF-kB 25 RYE(F 544 Tl %, b
PSR RIEN AL . CDA0 JEK rs1883832 47 i H7 A=
SRR CC L f74E CT K TT WiFhAg 53 /1, CD40L 3
11126535 {3 5 BF A JL K 04 TT, 7276 TC J% CC
RS F . CD40 Kz CDAOL Jt[H £ 287k 5 1h4: 7%
I FR 3 A DG R LR DG HRGE .

ARHF5E % B CDA0 H: K rs1883832 i 45 CC.CT
Ko TT K2 H 4545 45 %45 EOPD 2 5 %o B2 [f] [b 4%
AEZEF(P<0.05),T M EHTHe 2 L IH4
AR R GRS R 2 5 M7EM & PD % 5% B4 (] o4t
HE2ER(P>0.05), iZ45 BN TR A4S RN
S48 (W %) WA4: 700 T REAF1E AR ) K s L A2
WAL F T 5t RIS A R K 00 4 R 5 e
14 AR TE R UERR G IR 5 5 S 2T S e &
FEAEAE ] BRI 5 EOPD AH 3¢ 4 5 X 40 4%
Parkin \PINK1 . DJ-1 . GBA ,LRRK2 %' % JC CD40
LR B A S 4R GE . 3T AF B IF 98 TA 8 CD40 3 (A
151883832 5 e M ik & r A B B AR 510, 3
Al i CD40/CDA0L %) 32 3k K-, 2 5 gk i 14
kA kR . BRI CD40/CDAOL 7] A
MI 3% AT MT B B 35 A 2 PD & B 7 38
JRA , F I rs1883832 AIES 5 T PD By AN

2 LRI  ARFSE R T CD40 JE[H rs1883832 137
MOC/T 285 R MR, T S0 L N T g
J& EOPD [{faf 2, CDAOL H:PH rs1126535 3 [H %I
RAENFERSR Y PD JC i B A e, SN2 A2
IREE AT S M3l S A i S 2 P DR 25 ), 4 T
AT 20 TR T A A BRI I 5 R B8 IE o

[ &% 30K ]
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