mE

BHY: HERFREIRE KPR MHE RGBT R, ZRTHEEN. Hilk
AT 7ERT AR RS s R R I B BRI . R R ERAARAN S I RE, 1R AT RECAIE £
FRIEIT ATAT BT 7% . LRRK2 FEMH G AR H Al BEAE VIR Rt A% 5 PR BE I P R R 2R 1
O AISE R, ZEMA S AR08 ST s - SEARA B 1 9F 5 H AL R S0 2 n AR
Y. BHEEWHRA T REZR o Rl E AR VEEH WL DR . AT
CRISPR/Cas9 F{AR RGBS M40 -F ) LRRK2 FE K] Ji5 R 157 HEAE WA 4 70098 K SRR 7R ob ()7
LK AT RE AR AL o

F5%: FATHIH CRISPR/Cas9 FAEARNG 3 75 Je bR PC12 4iffiH i) LRRK2
SR ARy bR LRRK2 &) PC12 ZHiffbk, KA CCK-8 k. HHEHEENZL. PCR
TRAE RNA DL KB 7K F B0IE i 53k R 8503 R0 200 Bt 7 1) 5038 7 ik LRRK2 X PC12 4
i} A e

K ) 1) A 0 ) 46 AR DR BRABE TR, i 2L R I A5 2B 2 ) S A S T YA S e
K LRRK2 F:[K ) PC12 4R IE ) PC12 4HA o A I TEFF SZ 6 AR 37 S50 A6 K B8 A
BN DRI U s FI B B e ENab i . S e 2 A I R B SUIRAAR X 22 R iz e A4 T i)
FEE TG DL T AR SGHE I LA 2 o-FMA% B IRk, [, HE ek il afi R RECIR AR
FELIX P2 5 R Ao

£E8R . PCR UK G BNk 45 S 7R CRISPR/Cas9 FAAR A8 85 s I M) 2 LRRK2
JEARFR 0 PC12 4L R, CCKS iEBGHIE T LRRK2 J KR o AR AN PC12 4 L A 4 5
TRE.

ARG, W SR AN AR 45 R 3R I SCIR AR PR LRRK2 2 [ (¥ PC12 4
AT A b A M 4 AR K R KIS B TRk . AR AR BT . S AN S AR BUIR Ak
A% LRRK2 FE[K ¥ PC12 4 Al 42 = SO X 10 2 G &, BRICRAE A o- R
fuldz 2 S, FRICRE RIS 2 M JE T R AR 2R

5t SURRRS R LRRK2 JE[Hf PC12 4R AT AR i 4 25 K BRUABE A v
WX 2 O E &, SEEmESRN KR INIZ3IThaE, HrTRempLH 2 IR A o-
RZEAR S &, BICEHEEMRATRR A%,

XA 4R LRRK2; dif0fetE, JEDERR: 40T



Abstract

Objective: Parkinson's disease is the second largest neurodegenerative disease of the central
nervous system in the world, which mostly occurs in the middle-aged and elderly. There were
no complications related to the target gene and virus vector in the preliminary clinical trials of
gene therapy, which may become a new feasible method for the treatment of Parkinson's disease.
LRRK?2 may be the core and common pathway connecting genetic and environmental factors
in Parkinson's disease, which will influence the aggregation of a-synuclein and mediate
neuronal degeneration with a-synuclein. The transplanted cells may be damage by the tocxicity
of a-synuclein, resulting to decline of its function. This study was based on CRISPR/cas9
technology to knock out LRRK?2 gene in transplanted cells in order to explore its efficacy and
possible mechanism in Parkinson's disease rat model.

Method: We used CRISPR / Cas9 single vector lentivirus transfection technology to knock out
the LRRK2 gene in PC12 cells to construct a PC12 cell line with LRRK2 gene knockout. CCK-
8, Western blot and PCR were used to verify the knockout efficiency and changes of cell
viability at the RNA and protein levels to determine the effect of LRRK2 knockout on PC12
cells.

The rat model of chronic Parkinson's disease was induced by rotenone. The experimental
group and the negative control group were injected with LRRK2-KO PC12 cells and normal
PC12 cells respectively. The changes of motor function were detected by pole test and open
field test; The survival of dopaminergic neurons in rat striatum, the expression of apoptosis
related proteins and a-synuclein were detected by Western blot and immunohistochemistry. At
the same time, HE staining was used to determine whether there was tumor formation in the
transplantation area of rat striatum.

Result: The results of PCR and Western blot showed that CRISPR / cas9 single vector lentivirus
successfully constructed PC12 cell line with LRRK2 gene knockout, and CCK8 method
verified that LRRK2 gene knockout did not affect the proliferation of PC12 cells.

In animal experiments, the results of the open field test and the pole test showed that the
striatum transplantation of PC12 cells with LRRK2 gene knockout could improve the motor
function of Parkinson's disease rats. Western blot and immunohistochemical results showed that
striatal transplantation of PC12 cells with LRRK2 gene knockout could increase the content of
dopamine in the striatum, reduce the content of a-synuclein in transplanted cells and the
incidence rate of apoptosis after transplantation.

Conclusion: Striatal transplantation of PC12 cells with LRRK2 gene knocking out can increase



the content of dopamine in the striatum and improve the motor function of Parkinson's disease
rats. Reducing the a-synuclein expression of transplanted cells and the incidence of apoptosis

after transplantation may be the possible mechanism.
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