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Table 1 Mutations associated with PD in LRRK2
# 1 LRRK2 A PD HXRT

AT IR 745 SR RPN Y5 g 27 ik
2378G>T Exonl9 R793M 3 e/IUN ANK [11]
2789A>G Exon21 Q930R 1 Y EIPN [11]
3200G>A Exon24 R1067Q 1 WHIA LRR [12]
3287C>G Exon24 $1096C 1 e/IPUN LRR [11]
3364A>G Exon25 11122V 1 e/IPUN LRR [1]
3683G>C Exon27 S1228T 1 e/IPUN LRR [11]
4111A>G Exon29 11371V 1 REEN Roc [13]
4321C>T Exon31 R1441C 4 Y EIPN Roc [1,8,14]
4321C>G Exon31 R1441G Multiple e/IPN Roc (5,8, 15]
4322G>A Exon31 R1441H 2 WHIA Roc (8, 14]
5096A>G Exon35 Y1699C 2 BRI COR [1, 5]
5606T>C Exon38 MI1869T 2 Y EIPN COR (8, 16]
5822G>A Exon40 R1941H 1 e/IUN Kinase [17]
6035T>C Exon4l 12012T 1 WHIA Kinase [18]
6055G>A Exon4l G2019S Multiple PN €PN Kinase [11,17]
6059T>C Exon4l 12020T 3 KL, E 9N Kinase [1, 11, 19]
7067C>T Exon48 T23561 1 Y EAIPN WD40 [17]
7153G>A Exon48 G2385R Multiple WA WD40 [20-21]

2 LRRK2 BIFRI1E 0 #0il 40 R ZE L

LRRK2 7Efii s B filiy oS4l R4 i
Z HEK293T 134 &1k, LRRK2 fEF i H 3
IS 2 ZRIEI, RSP EARS 255 2 AR
IETKAPAS R 26, LRRK2 72 K22 1T~ VIE. 4L
R K, D AR R IA KA
e Wb T A% 55 % SRR AL R IA K rh
&, e Bk, BRI EEM. mH,
Real-time PCR F1 Western blot ] 45 I 37 f mRNA
A Z AT F AR 25 R, 2] LA i K S IR AT Y
B, LRRK2 7E /N R 58 15 B 40 f A s ™.
ANIAIFSCIE B, LRRK2 7658 8 3. SURAA AN
KBz 22 M aRiE, L ek
REFIZ T, GABA 2L T IRAEMZATT. IHBLRERIZ
ﬁ%[ZFZS]'

VA0 s A IR R B, LRRK2 A77E T 517K
FEARL B, ORI, PUIRAR. RS, SEAMEE

RIE R ARSI, I 55 2 (AR Vi B A4 3G s o7 28 2,
Y46, # LRRK2 HF2E AT PD AH 96 5848 (4 54 N 41
Mo ZR A5, P 40 e 7 A ]2,

3 LRRK2 ZZT{REITNRER R

ST LRRK2 5848 530 PD (AL, VFZ %
F 0 LRRK2 PD SRR D) e TT et 58, — A~
TE( R I & LRRK2 R1441C. G2019S. 12020T %
PD AHC A4S S5 LRRK2 [ BlE 1 BT, Wi
AR N R, TS CE L, AR
S LI PR BRI B, 534k, LRRK2 5

HHWF9T W], LRRK2 R1441C/G(f7 T Roc 4k 4 5k
)5 GTP 454 f8 /15 LRRK2 B4 (wild type,
WAH LA A 53, (H 27K GTP (Hfg ) 3%
FREAGES3, 55 —TUFFEiE W], LRRK2 (1) GTP i
PETE LRRK2 415 19 40 ff 25 P b B A 8 224 P,

BB FSL R B, LRRK2/ S 1040 i 1 5 40
MO8 25 ¢ BEJHORN caspase 3 G A 0%, 52k
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Z IR R AT AW ? LB W], LRRK2 (13
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R1441C), 4 Kinase [FJ¥HEIE M2 LT, M
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FRAGAVER], {H GDP A XFIEH™. xtegh fifg
7N, 2 LRRK2 ] Roc#+4 GTP I}, Kinase (13§

W PERE WOE . Y Roc ¥ GTP /K fi# 2 GDP J&
Kinase [ B T4 DU PR 14,

B2, LRRK2 f) GTP /K B 5L 212 [ &
TR M IR S e, i HL, LRRK2 [ B 5 A
GTP /K filt B35 P LRRK2 155 S & 25 1A 41 i
AR I AR A2 0 5 F .

5 LRRK2 EHRINFHR

T 56, LRRK2 FEff@ 29T R Y, LRRK2
Wtz % - AR, TR EE 3 -
WG RS PR, Bk, MMTRIZ % - A
B A ISR 1) —Fl E3 M B2 ME——HSP70 [ 2 AH
‘H./E H & M (carboxyl terminus of HSP70-interacting
protein, CHIP)AJ Ll LRRK2 AHTLAEM, JFididz
- AR AICE LRRK2 Ff#, i #%i5 CHIP
A DAYR L LRRK2 S8R AR I 4 i #5: M, {H CHIP %&
DRI R B m) 0 . LRRK2 58 7% A4 (1 48 i B 1127, 1y
H., HSP90. CHIP 1 LRRK2 nJ LAEREE R E &
A, 3 IXAN 5 A 44 CHIP 7] LU Y LRRK2 fIF%
fif . V2 AL FNgE e, HSPOO fIFMEIF) 17AAG
LU LRRK2 il iz % - 85 g R0 42 5 A
FEFRIA LRRK2 PD S8R PR 1 40 i P b 7741,
DA bS50 47 o] LUK 6] HSPOO (1) #1843 13 1
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a. 5 HSP90. p50%¥ fil CHIP AHH.AEH].

A W 5T AE W £ 45 25 (1 HSP9O 1 p50°7 1 5
LRRK2 #4545, 1T HSP90 Al LA LRRK2 A
CHIP #HEAEH, AT LRRK2 A1 CHIP ] figAH
HAEHW, [ 2 g, HSP90. CHIP Al LRRK2
AT LUE AR RS A4k, i iX AN A & CHIP Af
LAY LRRK2 [FFFfR 12 ZACFN40 i e

b. 54> tubulin AHE 1

LRRK2 w] J# i Roc &5 #4 1k 5 Tl & & A
o/B-tubulin AH B /E I ®. HE— 20 1 BF 5T 3 B,
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W&t B-tubulin [K1HE )12 WT [ 3 £, Thr107 #%
il & LRRK2 R B-tubulin 47 &, LRRK2
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c. 5 H AT T4 M Fas M K R H
(Fas-associated protein with death domain, FADD)#H
TAEH.

1 LRRK2 ¥ Kinase £ #5326 T AE R A
(the receptor interacting protein, RIP)Z Ji& 1) ¥ i 45
FSARRL,  [F)JE T 22240018 - IR 2 PRI A k. A\
fiMfE ¥ LRRK2 7] LL5 RIP1 ) B AE 8 FH——4 i
(A0 L A0 T A2 Y ) A T A B A B . BF
FUE W], LRRK2 7T LAYy & A7 B8 1 45 K4 38 (death
domain, DD)[f] FADD, TRADD, RIPI # H {f
FEI R AR IR A& o, #iH FADD 1 Dfig
FIff caspase-8 1A YLER AJ LA FH AS LRRK2 45 11
21 9 9% T2 (FADD F1 caspase-8 & 4 I 1) 4l Jfd 46 1
AR PN OCHE B )BT 5UEE 7R FADD/
caspase-8 5 5 1127t LRRK2 /- & o sbT
EEZEH.

d. 4E-BP & LRRK2 [{JJEH.

LRRK2 J& — iy, fH IR AR A I ) g 1
AR A. S5 A BT ST B AR B PR 4R D 1 4E
(eukaryotic initiation factor 4E, elF4E) 1] &5 & & I
(eIF4E binding protein, 4E-BP)& LRRK2 [1]JiK#)15,
elFAE /1 5 H % # 1% & 45 X 1 4F (eukaryotic
translation initiation factor 4F, elF4F)5 mRNA [
5" m’ GpppX WA 45 ¥ AH 45 &, 1fi 4E-BP 0] 417 il
elFAE I35 PES. LRRK2 7] LUK 4E-BP @Mk, %5
fit 4E-BP il eIFAE D) fE, I H o 5
LGS P55 2 1) 12020T L WT 5 A0 115
()G k. e R AR A hod 23k 4E-BP w] LA Al
dLRRK 1A S 2 DR & o B ML %
WFFCHR H LRRK2 578 A i ) i 11 5 (1) 45 e
AP 0 R A AN T

e. 5 EFIAMEAEA.

4 LRRK2 101/ BN 41— Ha )
AT H AR, WFFUR B LRRK2 7 DL 4 KA
¥ la(elongation factor 1-alpha, EF1A)AHE 4 H 5.
JL0 H E 4110 LRRK2 Rl EF1A 7] DL & 35 Bf A%
LRRK2 ¥ s, (HXF LRRK2 (1) GTP B P
BATRM . BT 481 mRNA BB IhRESL, EFIA
0] DLORFE S A0 R SR I RS M. AE g,
EF1A 0] DM BERCE B2 A %EAc, Mi2LiEF LRRK2
WIBHAS EF1A R EGCE B e E . i iEoT
$€75 LRRK2 A1 EF1A W] DUAH B 1 4% I i 22 B 2

HESL.

f. 5 Rabsb I HAEH].

T ok P RE R 4 A K U7, 0 1 1 RabSb &
LRRK2 [ HAE®E A, 1 H GST yif. Rttt
TE 0 25 40 0 5 A R G AU (B 1 — SDAIE SE T 1K
— 25 . RabSb J& 11 A A VI IE % B
WINRRT > 7. AT, 1 RIA LRRK2 5 ff
PR 1) LRRK2 3K 30 ER38 AT 463 55 5 fl /SR 1R 4
AR, 1 H, Sk Rabsb £ {1 Al LAPR X i
WEAE BT 0 904t LRRK2 1 Rab5b i
TSRl N N EVERT, TSl T e i A
}EH[SS]'

g. 5 PD MR & parkin. a-synuclein, PINK-1
FHEK.

LRRK2 53Ath PD AR A E KR —H
ST B F AT IO ) 8. Smith A [7] G5 PU K B,
LRRK2 A 55 parkin #HHAEH], {HA L a-synuclein,
DJ-1, X tau M EAEH, parkin @il C %) RING2
4kt LRRK2 AHHAE M, LRRK2 i COR 4f
¥k parkin #HEAEH. Qing Z59K I Lrrk2 7] LA
¥ a-synuclein M2 16, 5% MR 1k A7 &1 )& Ser129.
Samann 25 7 L 75 1 £ B ) LRK-1(LRRK2 7 £
SRR ISR )R PINK-1 78 8 380U WA 28 5 fid
A AT E R

7 LRRK2 5E5&5%i&12

W ST, ATTRIL LRRK2 (¥ Kinase
G5 K3 5 0 70 2R D W A B e S P
(mitogen-activated protein kinase kinase kinases,
MAPKKKSs) () 3 i 25 #6358 g B A) L 70, R ot
LRRK2 ] fig /& MAPK {5 5 & 5 & 12 o (¥ — Fif
MAPKKK.

A B R W], LRRK2 1] L5 & T MAPKK
() MKK3/6/7 A1 45 559, Jf Al Kt MKK3/6/7 1 1
fBs 5 — T ST R, LRRK2 Gl 4 o5 5
W P (extracellular signal-regulated kinases, ERK)
WAL R S, A Z c-Jun 24 5 Ui PR (c-Jun
N-terminal kinases, JNK)I&2®, &1 k10573t
— P UESE LRRK2 & £ HUB0E ERK ik 42, 1A
PTG p38MA FIT INK ik 1%, 11 H, LRRK2 it i
WoE ERK I&42, AT LA A Y5 o-synuclein [158
KO (ERK. INK. p38¥& #4)& T MAPK).

Ji4h, WS E AR H] LRRK2 Z848 (AL 3k pi2 o0
K1 845 T LRRK2 R NG 515 5 1% 3@ ie.
T2 218 1 FADD/caspase-8 & 2Lk 40T 15 550,
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Fig. 1 Mechanism of LRRK2 in cell
El1 #Afes LRRK2 RI1ERHLH
GTPase: GTP [ 45 #4k; COR: COR 45 #43; Kinase: 45 #43; HSP9O: #R 3T £ (1 90; CHIP: HSP70 (K123 5t AH T /E FH £5 (1 Tubulin: 4% 2
H; EF1A: ZEK KT 1o; 4E-BP: FAZ B IEAL LGN T 4E 4545 8 ; Rabsb: I35 S P &4 F B (A 59> 1+ FADD: LA JET 45 F35 (1) Fas A1
7R H; MAPK: {24 24505 A0 10 2 B 50 ; MKK: MAPK IS4G ; ERK: 40 foSM 5 8 5 .
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Tk Roc4li 1A H. 255 TE il — 2844, Roc4fifh i
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LRRK2 €75 ¥) PD 35 — /> B B RRRAIE J2 R 5
IR, RIREREAE 40 2 DL LS,
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B2, LA LRRK2 [ ZhRERFFLEUAS T Bk
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(Rl v v, 7R HSPOO (KRR 2> T MESS. X
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Abstract
autosomal dominant inherited PD can be caused by LRRK2 mutations. The new findings of LRRK2's function

Parkinson's disease (PD) is the most frequent progressive neurodegenerative movement disorder, and

were summarized and described in 10 aspects, such as molecular genetics, expressing distribution and subcellular
localization, function of mutants, protein chemistry, protein dynamics, interacting protein and substrate, signal
transduction pathway, connection with neurite and synaptic vesicles protein, structure analysis, pathological and
clinic features. It was pointed out that these achievements have preliminarily clarified the pathogenic mechanism of
how LRRK2 mutants cause PD, and presented the new strategies for treatment of PD. Finally, the future researches
were previewed.
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