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[ Abstract]

syndrome and genetic degenerative Parkinson’s syndrome. It is a neurological disease that cannot be completely

Parkinson’ s syndrome includes secondary Parkinson’s syndrome, Parkinson’ s superposition

cured in clinic. Therefore, various forms of clinical research are carried out for this kind of disease in order to
provide ideal treatment and rehabilitation effects for Parkinson’s patients. Although the current clinical Parkinson’ s
disease can not be completely cured and the etiology is complex, Parkinson’s syndrome is different from Parkinson’s
disease. Its etiology is clear, especially vascular Parkinson’s syndrome has been proved to have certain genetics
and most of them are sporadic. With the continuous development and progress of clinical genetics, genetic
research on sporadic Parkinson’s disease has received extensive attention and attention,and provides an important
reference for clinical treatment research. This study reviews the genetics related research of sporadic Parkinson’s
syndrome, in order to provide relevant reference basis for clinical practice.
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FAI PR EIAa AR s S AL AT LA O 32, (HAHSE

WFTEUE S A AR G AEAFAE—RE IR IR XA A
EARG AR ARIZWHROL T RPN RIE .
PE— AR R A 2 AR 255 R A9 38 AL 2 5T 1
AR ABFERIT IR ER I

1 MHEFRESMENBIRER. Fl. 53K, ERRA

WA 48 AR 255 TR & TP 28 R GE Ak R B L BUR
KR ZFZAE, ATk T N e 728 , A i 405 i
IR AN BN R L3 R < S TE b
7 o X LGN R I R I I 2 S5 R NI RE
TR O A s B 2 T 32 1A R GEOR
PR RN AT RERERT 7 H ETIE K TR A
95 DXL FRI AN [) 47 101 <8 R 255 ik 20 DRy 0 R P < AR 2
B MAG ARSI AR A AL A PRI A AR LR BHIE
I AR I8 AL $E 2 R 48 Z5 4 (multiple system atrophy,
MSA)  #EAT A M BRI (progressive supranuclear
palsy, PSP) . it 3 9 A8 1 (corticobasal
degeneration, CBD) . &l 2% £ (frontotemporal lobar
degeneration, FTLD ) & LAY AL HUR f5 JLAD
9o 78 T I TR DL <6 AR A0 L PR RR R L D B R
H 7S R SEIE IR AN, OB R R A R
FIAAFTE DI, G ™ H i) 1 7 s A 1R R T 5 e
15 AR RE ™ E 52400 A R PR XS

2 HABMEREAMENBEEFHAR

21 HRBMERESENSEEFHARIVK XT
P <6 AR 2555 A B 382 4% 27 WF S 7E 1R N Ah il R 34
P B SRTEFNIT R, H T2 5 DR HCR B 4 2R
LA MR B0 AL T2 g Ak BRI S
HZ 5N LU, ] IR 24, e
PUAZ A A 1 B B, A28 filviZ 2 1
(synuclein-alpha/alpha-synuclein, a-Syn) . parkin RBR
E3 72 % & % #: W (parkin RBR E3 ubiquitin protein
ligase , PRKN ) CE R R T 2 (leucine-tich re-
peat kinase 2, LRRK2) | il 4 #§ % &£ F1 ATP13A2
(TPase Cation Transporting 13A2, ATP13A2A) . 4 #%
P9 16 ZE K (Parkinson 16 gene, PARK16) f# & #H 5%
#E H tau (microtubule-associated protein tau, MAPT) |
B 8 55 0T 41 L BT ) 1 (bone marrow stromal cell anti-
gen 1,BST1 ), I FEUL 52 17 35 (vacuolar protein
sorting-35, VPS35) | % 24 B i 11 I8 1 (glucocerebrosi-
dase, GBA) K5 8 1 5 B b1 C13 3L X (DNAJ
heat shock protein family member C13,DNAJC13) .95

e o, A T ik 5] 132 HE 72 (chromosome 9 open reading
frame 72, C9or{72) &858/ MxidLyt 28 3 iﬂ(spinocere—
beller ataxia type 3,SCA3)al A FE /M L5 g 17 17 7l
(spinocerebeller ataxia type 17,SCA17) [ 58 A5 4551
IR BE R R AR TE AN [R] N 22 [ A7 AE — 5 1Y 3 AT 22
S (AR JE B REAS A B & SN R AR, an 4 Ak 1
W AR 55 7 U 2 EHOKCE R, 2 £
ELHe i 1E S D RER IR, AT B . H AT A4 BE R 4
KIS0 700 23 M B R AR A L D A
W5 R AR Tz A AR R E AR —E AL, T
R PRGN Y ) B PR A S B AR R UL L (HRE B 5 R 9%
o PRI RO AT RT3t , P 3 e R 80 1 T A0 (.47
BT RIHE o 5 o DR ARG DN X 5 2 v 7 4 1% IX 114 728
S, RURE RS K AN B ¥ g D RE X A28 5 (H S 3
AR H I A TR PR RS ML X, LA XS 2 2 2
EELEL TP 3

22 BEABMERLGSISSNCA 1997 415 IKTE
LA RA B8 A 34 J6 ¢ R 1 A i R BE v
BLSNCA 19 PD U 2742 LK™, H AN SNCA 2
DR B R ) ou-Sym A FH 2 400 ) T 2 R 2 A AR 12 L A
T REL 1 s 2 P e 72 g e g 22 12, It AR MR AR SR
fiE f A7 AE KA (R a-Syn TR, AR IBMA N &2
B a-Syn ZERM i R AL, FEEAL T
ZICIRANATAAR . W) KB SNCA = Ik AA 5 A
AR R AN AL RS O A I
S o-Syn [ BE AT DL DX 430 4 AR 9 £85I g e Xo) e
U, EBBFFTIRA LB, PD I PD i £ 14 . a-Syn
IKFARAL, AN B A TR A i R R EACR AL R A v
I, ML BN 175 G 25 8 a-Syn K I
ARk 5 -Syn RAE RO ORIz B 0] LU 2 W)
IF1 <5 AR 8 AN TR B9 i PRARFAE . CORRADO 217
TEXT 426 19158 KA A5 AR B ORI ST R B A
T SNCA & [N B 1Pk it 11 177 9 Rep-1(D4S3481 ik
TR 263bp S HE RS S5, ARSI E AL 45T
T S 1) SR AT AR 1) AR I, S
FEWEFE H A H STROOP €3] I (stroop colour word
test, SCWT) 5t & XJ 1 <5 7% M8 % oE 47 PEAL IF A
SNaPShot J5 i1 7 SNCA 1s356221 Y HER 4374, 25
KB, SNCA rs356221 #5745 # 414 SNCArs356221
A IR R U EAEIT S 2 T EL SNCA 1356221
517 5 20 1 TP B2 L SNCA 1356221 B A B2
I, AT L, SNCArs356221 B R 22 A5k
23S F 4 AR R B A BE T LA B3t A TR 88
2o TR BRI SE A JEA T a-Syn JER 22 5 5 DU I
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4 AR FR I T SR AH S I F 5T TR IESE , SNCA
rs11931074 37 5 2250 50 4 AR vk ELAE R iF Jie
A, rs11931074 728 5 (GT+TT) #EHy 5 19 H A= 16 g
J3 N B RE R B . HARMS 25 ™ fJf 5% IF 52
o-Syn B AT 2o 38500 /0N B J5 40 M fik A 4R E AR A4k
. HRTA Ha-Syn HIFZ EE Y68, SHARMA 55
TERG Z W5 A G AR i A b R B, 2 R 1o
] AR AR B D TR T R KST FR 7 1k i Jo
HH OGS S 1 B w2 G4 4 D JF 90 i a-Syn 2R
45, WONG 2" H i, a-Syn il 1 5 il /N T E 7%
B A RE 2R BT RE AN R IE Z Rk 122 5 A 4 7%
MIBCR R . Il ISR > HIE S, SNCA SO AR Ff
S L A oc-Syn V& B A 3023 4 L 2R 1 A D e D
IR AR, N SER B EAT P 1 S R AR
. PRI, a-Syn REE M E Y 2EiR AR C S I 4 AR
KAy T il AR H O IR

23 HEABMNEHRGESMESPTENFESHEEL PTEN
175 530 1 (PTEN-induced putative kinase, PINK1) [
E A L R AN ) SR AR i A0 B 6 K C i I
JIE AR 2 TR T DA B AR SR AL 34 JRE S IO X6} i 8 T 1 4t
1, BRI, 249235 PR A 28728 W) 2 i Jl b AR P i e
e AL R IR AN R T, BB R LRk A
KITADA 85" B ) i 18 H Yo e R Bk a5t % 1 .k
A 45 7% 9% 5 PRKN/PINK 1 K& [K 28 25 47 56 , fc ir k38
PINK 1 2878 FRiA AR A b 2R 458 > PINK 1 2828 Y
WIRAE 1% ~ 9% , AN [RGB 2 [E) £E 7 25 51
PINK1 71£ 22 Z IR 7% I (pS65-Ub) kb B R L1z 2, vl L)
S PINK 1 Y36 P, HOU 25 7 0E 521 4 250 8 &
SPD . DLB FI 1E & & 4% B ZH A 41 21 pS65-Ub 7K
FHiE . PINK1/PRKN ARG = pS65-Ub 55, AT
FELRAR T REBLS , WATZLAWIK 25 52 6IF 52
R 114 T 92 TR a6 A6 I 28] 1) pS65-Ub {5 55 ¢
PINK1 2l 58 A8 #5514 S8 3 1l v S 2 (IR
B oAR TR T B, HLIM 7 H pS65-Ub 7k
PR A AT Ry 0 12 W sl S R IC ) i T
— I RFIEIESZ . DAGDA 48 5IF 5259 1 PINK1 11
FIRET SH-SYSY 4l 58 i A= K A 2 LU peRB o
IR 2 K . BRAR IS KL K PRKN 878 2 S8
PEBG (RS 6 RAS SR 5 51 BB AR i B A
IS T PINKL 7= 4)——PTEN 75 5 IR  1 2
— PR SR AH C S, T BEAE SRR HA 4T
REA™, AT ETIRT IR 6-H 2
Ji¢ (6-hydroxydopamine hydrobromide, 6-OHDA ) 1E H]
F5 L IRrEE 4 fflJe (pheochromacytoma, PC12) 2 g

FE N7 A4 R R TR 5 2 miR-221 D4 s 410 71 55
SRV miR-221 FRIBMBFSY , 45 R & B, miR-221 7E
6-OHDA 1753 1) PC12 i s 3 IR BEAIG, 19 miR-221
AL HA i) PTEN 45 PI3K/AKT {5538 B% , 4 %5015 b7
4 PRREIR Y & A2 . BORSCHE 25 #iF 98 & 1L, 55 SPD
HE A, PRKN F1PINK 1 AU {3 KL DR 2 748 s 3 A
Z AT B I CCF-mtDNA /KF J M i 116
JKF-BE =, 3% AT g2 1 T PRKN/PINK 1 AH 56 PD RO A
YAy RRWEINREZ . LARSEN 28 W 55N R, %
PINK-1/Parkin i i 2 B8 B A5 (1) 52 W) , e i 2 R {4 7
N R I S B S AN T R, B T AR
Yyfp——F A T T 2R A/ N (mitochondrial-de-
rived vesicles, MDV ) JAZR K7 {412 fi I VA T , Ie X T
SO LR T G 1 A i R B R T S 1 B
B B, DT S BRI PR AR o

24 HEBMEREEEEEREREEHEE?2
(LRRK2) & & 5¢ 2 R 1) 8 & 34 2 (leucine-rich
repeat kinase 2, LRRK2) J& — 1~ HA 42  GTP fi Fl
T S M Y B 1, LRRK2 Bl 3F 52 A2 e R 5 A2 i
SRR WTEA I B0 &R FEAL AR R A RIBT A
GR2E RN (AD NBEFRER R UL o 258728 808 g
R R PD, #5475 Y 3R B0 M K 8 4 AR R
fiE, X 22 0 22 B s B R AFRY . G2019S (A F 2019
() H R i i 22 5 R ) F R1441C/G ST i UL i)
LRRK2 875 1E G2019S 78 S fy i &, 80 % i
FRIIA 4 AR 10 KU A 3 259% ~ 74% . LRRK2
itk 1) — A~ 18 35 0 B A 22 2 TR 935 (serine 935
phosphorylation, pS935) , G2019S 7 53 114 ##% 77 2 71 JF]
M. 5 4% 40 9 (peripheral blood mononuclear cells,
PBMC) " pS935 LRRK2 7K -2 B i B#AIG , i 1A 40
il 355 M @ 2 TF ), pS935 LRRK2 A AE S i 4 7%
W AE IR . REE IR 2R (AN AR [ R 4%
25) s ALY 0N 2 R B G2019S A58 42 4h
AR E . WHIFFIN £ “50E 52 LRRK2 H A 2% 4
pLoF ZEIRRFAL T LRRK2 25 /K, (H X e 5T fu
FE RSSO . hE R Z
LR XU PES> 2028 T LRRK2-MA4: FRp 9 A Bk, I
CL M T — A0 2 10 AR DR e ok i 72 A1 i
(1£ COROIC FEH ) SHU & 223 ikl
A 4 A% B4 RIS TR 45 22 B LRRK2 728 54k A419V
G2019S .R1441C/G/H .G2385R . R1628P 15 PD JXU [ 1
TG 2, 1 R1398H 5 XUB FE XA 5¢ . LRRK2 BE i
5 —Fh 2 HREEE 11, I AL A% O R PG A GTPase 1
P, 2 5 & Fha it 72, FE 40 B 2R gl RE  FE s
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iy EORLIRTI R | [ W | A R A N A SN
FELL %5 S BF 58 1iF 52 , MLi-2 7ER 4P 44k LRRK?2 184/
4y #r (1€50=0.76 nmol/L) . Wi il LRRK2 pSer935
LRRK2 [ 2 Ak 1) 4 it 5341 (1C50=1.4 nmol/L) 1L
SRR 55 4 55 43 B (1650=3.4 nmol/L) HF B AR
JURRE ), JEnT S SO TR 2 ~ 3485, Bl ke
FEPD KA THLE . BERWICK 31 WF 5%
WESS, LRRK2 BEA RS A 3 A GTP B4 fak, H:
A BV AL G AW 2RO IR I BE R AR RS E
LEBOVITZ %5 (¥ sl A A 8.7~ T LRRK2 $ ] iy 4
BT 5N, 2408 B LRRK2 5 [R] Rt & 48 im 1 e
AL R AR/, 2B LRRK2 JE IR (11 4 AR 2 S AE R 6
FEFLDRD) (AR AR T T i AR 1 2 DT HFE T
TR A B 2SR T, JENNINGS 28 48 T
DNL151 % BIIB122 S50 4 AR5 149 /N 53— S w41 i 551
AT RE SN A 4 AR B 2 R, SR 4 AR 1 A 8
AP R T A

3 BEERE

FROR B 4 AR 2R B AENE N S NS e 1) o 2
PRI , AN I R 1 B 04 B O (BN A P (g R K
LT H AN TR A R E L R DL St 2 R
FH, PR i PRI 4 AREF G AR A DS 58 4R 1512
M EFE A . BEAE I ARSI BOR B A W & R i
PRIGTT WA G AR LR -6 MR R SCR A WS 21 52 i, JUHE
XTI 42 BRER A AR A AE — 2 BB A% e L, (R (U Y
WA AR R B ARG 7 O IF TR I, DR 4 2 0
D] 2 725 351, 8 AS W A B0 AR E 2, 6 A5 I A X # L o
BARLEEAER T AZWT AT SE 2 IR RS
M, i — 204 R T I RS A BRI 4 AR 255 TR 1Y 25
TP . % IEREBUR TN & R G —E
14 b DRI 22 5, 1 FRUR i L RIS 4T 7R L A
AL A WF T 0T B RUR T , Wh SR BB Ry 22 11y
SR PRI R AT ERA A BT RS
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