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Study on the Effects of Tenuifolin on Brain Mitochondrial Autophagy in AD Model Mice Based on PINK1/
Parkin Signaling Pathway

LU Xiaohua', JIN Guifang’, YU Hehan', YANG Hong' (1. School of Life Sciences and Biopharmaceutics,
Guangdong Pharmaceutical University, Guangzhou 510006, China; 2. School of Pharmacy, Guangdong
Pharmaceutical University, Guangzhou 510006, China)

ABSTRACT OBIJECTIVE: To investigate the effects of tenuifolin (TEN) on brain mitochondrial autophagy in Aizheimer’ s
disease (AD) model mice. METHODS: Totally 50 male 4PP/PS1 double transgenic mice were randomly divided into model
group, TEN medium-dose+3-MA group [TEN 40 mg/(kg - d) +autophagy inhibitor 3-MA 30 mg/(kg - d)] and TEN low-dose,
medium-dose and high-dose groups [20, 40, 80 mg/(kg-d)], with 10 mice in each group. In addition, 10 wild-type homologous
mice were included in normal control group. Administration groups were intragastrically given corresponding drug solution; normal
control group and model group were intragastrically given 0.3% sodium carboxymethyl cellulose solution, once a day, 0.01 mL/g,
for consecutive 3 months. After last administration, positive expression [measured by integrated optical density (IOD)] of
microtubule associated protein 1 light chain 3 (LC3) in neuron was detected; mRNA expressions of LC3, ubiquitin-binding protein
p62, Cathepsin D, Rab7, phosphatase and tensin homolog deleted on chromosome ten gene-induced putative kinase 1 (PINK1)
and E3 ligase (Parkin) as well as protein expressions of LC3, p62, PINKI and Parkin were detected in brain mitochondria.
RESULTS: Compared with normal control group, 10D value of LC3 in neuron as well as mRNA and protein expressions of LC3,
p62, PINKI and Parkin in brain mitochondria were all increased significantly in model group (P<<0.05 or P<<0.01), while mRNA
expressions of Cathepsin D and Rab7 were decreased significantly (P<<0.05 or P<<0.01). Compared with model group, 10D values

— of LC3 (except for TEN low-dose and medium-dose groups)
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significantly) and Parkin (except for TEN low-dose group decreased significantly) were increased significantly in TEN low-dose,

medium-dose and high-dose groups (P<<0.05 or P<<0.01) ; mRNA (except for TEN low-dose group) and protein expressions of

p62 were decreased significantly (P<<0.05 or P<<0.01). Compared with TEN medium-dose group, the changes of above indexes
were inhibited significantly in TEN medium-dose + 3-MA group (P<<0.05 or P<<0.01). CONCLUSIONS: TEN can induce
mitophagy in brain tissue of AD model mice by activating PINK1/Parkin signaling pathway and improve lysosome function.

KEYWORDS Tenuifolin; Alzheimer’ s disease; PINKI/Parkin signaling pathway; Mitochondrial autophagy; APP/PS1 double

transgenic mice
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HEAL AT BN IE & /N B #2800 B AR s
FHOCHER 1T 124 3(LC3) W FRIA 1D A BRI IR Y2
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1.1 FEUFE

AT T FH 32 AL #8445 CFX Connect BI5E G5
R 4 W55 [ n (PCR) X ( 3€ [# Bio-Rad A ) , Eclipse
E100 &Y 1F & 6 2% B 8% . DS-U3 B iR R4 ( H A&
Nikon 2\ ] ) , H1650-W 7 5 2 5 2 250 AL (R V0
I DL S A BRZS 1] ), GeneGnome XRQ HIBEE %1%
% (¥ [H Syngene /A 1) ) , NanoDrop Lite % # i34 20 6
FEi1 (3% E Thermo Scientific 23] )5,
12 FEHBS5KH

TEN XJ B i (595 A1023AS, 213 >98% ) W [ K%
L CEYBARA B A5 7 W 5 3- B R i
(3-MA) Xf B 8 (575 S2767, 4l i 99.97% ) Wy [ 2
Selleck Chemicals 23 F] 5 2H 21 28 ki 443 &5 1500 & (it 5
C3606) 4 H Al 15k 360 (PMISF ) 244 7% (it ST505) . —
WERSR 1R (BC A ) i 1 it 43 it 65 (Bit5 P0010S) L+
ot FR A R N - 2R DA s TR R BB S HA VK (SDS-PAGE ) i 5l
£ (L5 POO12A) ¥ [ b 38 25 KA 1 AR A R
T 5 Trizol R M F 524280 TR () A BN W] 5 3 FH 7Y
BOaXANGEONRRREYERN RS (#t5
PV-6000) . — % & Bk 7 it (DAB) & @ 5 (it 5
ZLI1-9019) B i S AL P (HRP) bric i Ll 2B e T
SRR A G(IgG) it (e AL, 4it-5 PV-9000) 34
W A At A2 B A U B ARAT B ) 5 AP R A A%
S (A5 YT0023) | P TR A 48 Tk S RELA 1) 3 9% XUAR,
K (5 YI0036) e se Ak B AT (HE5 YI0054) (TR A
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Taq™ (Tli RNaseH Plus) iz & (41t*5 RR820A) ¥l 7§ H
A Takara 2y 7 ; T I B-NLBh 2 11 (B-actin) £ sw BEPTIAR (4L
5 bs-0061R) \HRP #Ric i 1L 4T % IgG —Ht (fi Western
blot 1, 1t 5 bs-40295G-HRP) 11 [ b 52 1 B8 4= W4
ARABRL ] 5 Sl LC3 Z FUREPUIAR (L5 ab48394) ALl
p62 £ vEFEHLIAR (45 ab109012) il PINK1 £ 5[4t
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B S0 2 H AR KA AlK
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“APP/PS1/NEL” )50 HHT SPF 2R bfi 1 /) 2 B A= B /N B 10
H,3~4 A, 34908 3w R sh ko i, shi &
PV AR S SCXK (75)2015-0001, A /1N BRI i) 35
FI RGBS sy vt SPF R sh ) i (i 22~
26 °C, FAXHR B 40% ~T70% , ¢ I/ it [A] 12 h/12 h)
o, H R POK . A SR OGS I BRI A ST
I AR A LR S8 LS D1 2 T AR AR SR AE .
2 FHik
2.1 DHE54RY

1550 H APP/PS1/INEBENL /3 AL, TENAIG A
7220 ,40.,80 mg/(kg-d) , M AR Fip AT
FELERBEE], TEN H7E+3-MA 41[TEN 40 mg/(kg-d)+
3-MA 30 mg/(kg-d) , 7l 45 B A PR 2 iy I AF o 45 SR
WE], B4 10 H. 5810 HFE R EPA RN BN IE 5
X REZH o & 25 252 /) B 1 R IR o 1 2 TR 500 34 Oy
0.3% & B 3L £F 2 K 4l (CMC-Na) ¥ 7], B 8 41 F0E
Xof B 2H /N BLHE B 0.3% CMC-Na I8 , B R 4525 1 IR, 4
Z5URFR 0.01 mL/g, L4524 34 R A TJa 26550 .
2.2 BUEFRZ*

INER RS 25 5 2561 12 h, I SHE Ab 5, By T ok
Ay BN BT —80 CukA PR, f . BB
BEEC3 H /N EUA G 2 2 i, T 4% 22 5% I TR
JE 24 h, XTI ZUHEA T K AL 3] 2 s A S U0 e (R
JEZ 4 pm) T dlfe e ta, Hie BRI IR 7 25
TR GBI A, o B R U A R A 7 /N R
AR LR AR I BT — 80 CUKAH FP R FE, FH T4 ¢
mRNA FEE I
2.3 /INRMZITH LC3 RS A9

K AL G LS TR I . HC2.27 30 45 A
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/NEUEHZIO) R, Z HVOR LIS, YTt A T 5 ]
Ja A LC3 —HL (BB 1:100), T4 C R F L
P B RAER 22 0P (PBS, pH 7.2) ¥EI% 5 minx5 ¥, LA
HRP FRICHT 2P0 1eG — i, T 37 CFIFH 20 min;
FH PBS Pk 5 minx5 ¥K , L DAB & {457 i {4, F PBS £¢
BN, FELATR AN S G, 48 CBEAREE BRI . — F 2R & ]
Ja R EER I o R R, I T IR S
R LSS /N UM T N LC3 1 B 2041 (B
PERARB @), 6 Image J v1.8.0 A AL E
J#(10D).
2.4 /NER BX 4H 4R % B fF H LC3. p62. Cathepsin D,
Rab7 PINK1 Parkin mRNA &% g4l

K FHSEIF 92 5E it PCREFEA TR . HC“2.27 3~
R AT 19 45 4 /N RO 4 23 28 k7 44 (Cathepsin D, Rab7
mRNA 5 A 2% [& TEN Hf i +3-MA 2H) , 42 PMSF
2L )5 L 1 Trizol 350 #2 IOUS RNA, JURE i 2 pL 0 5E
RNA ¥ [ , #i H& PrimeScript™ RT Master Mix (Perfect
Real Time ) TR 1 18 B 45 07 75 BEAT cDNA Sz e 5%, i
cDNA # 8 SYBR® Premix Ex Taq™(Tli RNaseH Plus )i
RV LT PCR, MR (10 pL) W17 : 2
Ultra SYBR Mixture 5 uL, |, Fi#E51474% 0.2 uL, cDNA
MR 1 uL, ddH.O 3.6 pLo F HEAHUNT : 95 CHlAE M
10 min; 95 CAPE 105,60 CiB k30 s, 72 CHEfH 32 s,
40 MEA . TR 3N AL, R 27 L) GraphPad
Prism 8.0 FAF AT 0 HT , LA -actin 9 NS 35 H bn st
255, JF DATE 56 BRAH g 2 B 7 0H — AR Ak 3L
I H AR T A TR C R) ey A IR Rl it G,
IR R B AR 1.

Rl LGEERBSIYFINF=YRHREBRKE
Tab 1 Primer sequence and product fragment length

of LC3 and other genes

HH SIS -3) Pk BRI bp

103 i TCGCTGACATCTATGAACAGG 88
i TTGACTCAGAAGCCGAAGG

P62 i TGAGGAAGATCGCCTTGGA 155
Tl TTCGGATTCTGGCATCTGTAG

Cathepsin D i :AGCTGTCCTACCTGAACGTC 160
i :AGCTCCTTCACCTCTTCCAC

Rab7 i GACAGCTGGAGAGACGAGTT 216
TiiE: CCGAGCAATTGTCTGGAAGG

PINK1 if: CATGGCTTTGGATGGAGAGT 266
T : TGGGAGTTTGCTCTTCAAGG

Parkin i CTTCCCAGTGGAGGTCG 487
Fi#:GAGGGTTGCTTGTTTGC

P-actin FJi: CATGTACGTTGCTATCCAGGC 250

Tiif: CTCCTTAATGTCACGCACGAT
2.5 /INRENAA ALK LC3 . p62 . PINKI  Parkin &
A RIEHH N
K FH Western blot 7 ARG o BiC“2.27 300 ZR A7)
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/N UG AL Aok A, 22 PMISF 24 IR BUR EE 1T,
FBCA B E W 5, T 100 °CF An#4 10 min {251 .
WU PR R FRE S E4T SDS-PAGE 430 85 55, FH 5% i
WK T IR R £, in A LC3,p62, PINK1 , Parkin ,

B-actin — P (FERE LB 1:1 000) , F4C FFE
5 J TBST 28 it P67 10 minx3 ¥, /il A HRP FRic (1
AP 1gG —Ht (R LBk 1:5 000) , Tk Mg &
1.5 h, i TBST & th3#& 14 ¥4 10 minx3 X, i ECL {2 {47
RS BT BER SN A% . {8 Image J v1.8.0 ¢
PEHEFT 53T, L B AREE 115 NS 86 11 (B-actin) 1Y K BE(E
FCAEAE N HARER ik & . SCRE A 31K
2.6 FitFEFIE

& F GraphPad Prism 8.0 %K {4 X3 £ #& 9617 52 i+ 4
Mro BEILIX + 5 3R, 2400 LR BRI R 2247
BT, 6] B AR FH LSD A3 . KK #Ee=0.05,
3 #R
3.1 TEN Xt APP/PS1 /INER 4T A LC3 P RIZH
=AU

G IE R0 HA L A, R 2 /N SR A 400 9 LC3 PR
F K1Y IOD 1H i 3 F+ i (P<0.01) o SBEAYZH [ AL,
TEN I 7 s 4 /N R 28 0 14 LC3 FH PR35 19 TOD {E
B TR A H 2RS0T L(P>0.05) ,{{ TEN
FEn A /N R 22 0 N LC3 BHE K 19 TOD {1 2. % T
i (P<<0.05) . 5 TEN 51 £ 41 kb 45, TEN A5 & +
3-MA /N R4 0N LC3 PHPE#K 1 10OD fH i 2 %A%
(P<<0.01). SRIWEL .2,
3.2 TENZX} APP/PS1 /INFR AN ZH R £R ML f & LC3 . p62.,
Cathepsin D Rab7 PINK1 Parkin mRNA &%) # M

55 EH X R B A, AR 4 /) R 20 2 R A
LC3.p62., PINKI , Parkin mRNA f4 3% i 7 4 . 2 7H 5
(P<<0.058% P<<0.01) , Cathepsin D ,Rab7 mRNA [/ & ik
4 2 AR (P<<0.05 8% P<<0.01) . SHRI4 H A,
TENAIK A 0 i 4/ U A 8L ki {& H LC3 | Cathep-
sin D, Rab7 ., PINK1 ([ TEN {5 & 41 41 ) . Parkin ( B
TEN iG] i 4145 ) mRNA 938 35 1t 34 i 25 T (P<<0.05
8¢ P<<0.01),p62 ([ TENIRH] 2 41 4) ) mRNA ()35 &
P 5 Z A (P<<0.05 3% P<<0.01) . 5 TEN Hrsl &4 L
B, TEN Hp 3] +3-MA 21 /N [N 20 2L 4Rz AR v LC3
PINK1 , Parkin mRNA 19 ¢ i5 5 1 {2 3 FEAI% (P<<0.05 5§
P<<0.01),p62 mRNA [kt i T+ (P<0.01) . 45
RIS,
3.3 TEN Xt APP/PS1 /MR AN A R & HL & LC3.p62.
PINK1 .Parkin & B &KX =M

55 EH X R B A, AR A /) R 20 21 4R A
LC3.p62 PINK1 , Parkin & [1 () ik 5 1 B & TH i (P<
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ATEH R

C. TENAIGF 54 D. TEN il it 4]

E. TEN @57 4

E. TEN H 5 iit+3-MA 21
El 1 TENZXAPP/PS1/NRAHZITH LC3 S %
i i) S 45 B (x400)
Fig 1 Micrographs of the effects of TEN on positive
distribution of LC3 in neuron of APP/PS1 mice
(x400)

&2 TENXf APP/PS1/INRHRZE TN LC3PRMESRIZRY
i (xts,n=3)
Tab 2 Effects of TEN on positive distribution of LC3
in neuron of APP/PS1 mice(x+s,n=3)

43 10D A5 10D
ERERYL 0.387£0.005 TEN R4 0.494£0.028
g 0.466£0.023° TEN R4 0.528:£0.020°
TENfEAIE4 0.504£0.014 TENHlE+3-MAZL 0.42740.003**

T SRR B H AR, P<<0.01; S BORAL AL, 'P<<0.05; 1
TEN il 20 He A, *P<<0.01

Note: vs. normal control group “*P<<0.01; vs. model group, "P<<
0.05; vs. TEN medium-dose group, **P<<0.01

0.01), SR Hdg, TENAR A | 7] & 2H /N B 20
LU R R T LC3 (B TEN Hr i 41 4h ) \PINK1 (B TEN
R 2 B RSN ) Parkin (5 TEN {5 441 5 5 14
A1) 2 R Rk 1 3 T (P<<0.05 5 P<<0.01),
p62 2 [ R A T4 B 2 REAR (P<<0.01) . 5 TEN 5
T L, TEN A 51+ 3-MA 4170 BRUG 20 20 28 e 1 v
LC3.PINK1 . Parkin 2 4 i) Fe 15 1 14 B 2 AL (P<<0.05
5 P<<0.01),p62 £ R Rk B E T = (P<0.01) ., %5
HILE 2 . F 4,
4 g

T AD W RS LI 52 4%, =30 B ATE A ATiA @
AD W25 sk 7k, TR G BA A 220 10 s AL R AN 2
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&3 TEN X APP/PS1 /)N 58 fixi 42 4R 2k #iI { 1 LC3 ., p62 . Cathepsin D Rab7 , PINKI . Parkin mRNA £ i% £ 8 5 1

(Xx*+s,n=T7)

Tab 3 Effects of TEN on mRNA expressions of LC3, p62, Cathepsin D, Rab7, PINK1 and Parkin in brain mito-

chondria of APP/PS1 mice(x*s,n="7)

i) LC3 p62 Cathepsin D Rab7 PINKI Parkin
FEMHRA 0.997£0.030 1,003 £0.026 1.036£0.145 1,005 £0.023 1.024+0.09 1.022£0.130
A 1.353£0.057°* 221440208 0.838:£0.024° 0.759+0.029" 1.266:+0.039" 1.72740.035**
TEN{GAl AL 1523£0.032° 1.965+0.070 115740037 1.367£0.050% 1304£0.143 1.926£0.048
TENHfl R4l 1.843 £0.0447 1,596 £0.016” 1.238£0.031° 1.667+0.041 1.532£0.061° 2476+0.135%
TENF A4 1.794+0.036™ 1813£0.026° 1.421£0.063* 1.52740.030% 1.480+0.013° 23024016
TEN Il +3-MA 4L 1.261£0.059** 2320£0.156** - - 1.308£0012* 1.7900.031°*
SRR IR R, * P<<0.05, ** P<<0.01; S RIZH LA, "P<<0.05,"P<<0.01; 5 TEN rpiil 4 i3, *P<<0.05,*P<<0.01; “ " FR/n Al

Note: vs. normal control group, *P<<0.05, “*P<<0.01;vs. model group, ’P<<0.05,”P<<0.01;vs. TEN medium-dose group, “P<<0.05,**P<<0.01;

“~" means not detected
e
—_—
P —— ==

b6, ey JEE GER evwm ow @D S D:

S 14 kDa

16 kDa

LC3-1 s
LC3-T

Pactin gty CMENED I WIS @mewm SaEP 2kDa
EEXF B4 TEN{E  TENH TEN®E  TEN
it Flma R P FIEE3-
MA 21
A.LC3.p62 &

PINKI s st S G S s 63KDa

CTEEEd @GR  2LD:
f-actin CENEED G CEED -—_—

AT BIEIZ] TENMK TEN®  TENW  TEN
[lsEac B = £ 5 4 R v 4 ﬂ%zﬁ

B. PINK1 Parkin % ]
B2 TEN X APP/PS1 /)R 2B 4R 2k # 4 H LC3 . p62.,
PINKI Parkin £ B 3=3A #1069 B2 7 E
Fig 2 Electrophoretic maps of the effects of TEN on
protein expressions of LC3, p62, PINK1 and
Parkin in brain mitochondria of 4PP/PS1 mice

=4 TENZXI APP/PS1/INBRGZE LR &AL H LC3 . p62.,
PINK1 Parkin B B RIEH M (X +5,n=7)
Tab 4 Effects of TEN on protein expressions of LC3,
p62, PINKI and Parkin in brain mitochondria
of APP/PS1 mice(x+s,n="7)

413 LC3 p2 PINKI Parkin
ER AL 0.8920.036 0.954£0.017 0828£0015 159320022
A LIS2E0093  1260£0013°  1234£0.030"  2507£0296"
TEN {241 1.402+0.037 0.798+0.009% 16080070  2.081+0.141°
TENHfl R4l 1240+0.18 075800357 1797+0.0237  3414+0.062”
TENFflE4 148240074 0851£0.038"  1083+0.020°  3.034£0.151°
TENHHE-MAZL  0999£0086° 099140070 0.846+0.045°°  1.722£0.039*
T IR B R, * " P<<0.01; SRR S, 'P<<0.05,"P<

0.01;5 TEN H5 & 41 H &, *P<<0.05,P<<0.01

Note: vs. normal control group, ™ * P<<0.01; vs. model group, ‘P<<

0.05,%P<<0.01;vs. TEN medium-dose group, “P<<0.05,**P<<0.01
IR IT 25 28 W B 24 S0 90 A A
AR TR IR, AD B9 &I LT 35 S 22 Rl B2
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Ak A FE SRR B WD RE R AT A, KR SCHRGE
SRR S T 5 fioh Ty e R A5 1 77 A6 2 ABER I R AE Bk
Tau i R Ak B2 DR 22, HL 2Rk A [ g 42 2 45t Al BE
HAD By LA,

LC3 & A WA FrybnE & E . 78 H WA it
TR, Atgd B BB & LC3 IR I Ef 7 5 V), A=
MLC3- T, Bifif5 LC3- T i Atg7 Fl Atg3 S 51972 Kk
S S W REE CBERESS G B B Bk B A ny LC3- 1T 3
BT A AR R A, LC3- 1T A SE 4 [ i A
WAANE g S R -, DRI LC3- TRy A AR B AR
Wy, LC3- 11 5 LC3- T A He A 0] 4 FH A i £ 19 Wi dAR 1)
TR, p62 BEME [F] A WA b9 LC3 45 G TE li—
ASTERE) B W/ IMA B S A 2 S5 B ARZRL iR
() E W/ IMARIG T8 B 1F - AR, 5 i A A P 11
HE K A IR A, p62 Bl RN B — [RIFE AR, FR UL AT L, —
AR B W FRALFE A WA TE BRI AT R
H BEY 5155 5 LC3 BUIE e, 5 p62 MU o AR LC3 Al
p62 Fik I, HEER B WA C IR B, (B ARBLE
B REAR , RIS S 5 ORI 1 B WA AT LA R
AR, $E iR APP/PS1 /N2 (8] 2% 2242 /e T vl fig
EJET LC3 Flp62 FHC Y A MEAK AT 565, BT 2
SR BRI /N R 2 T8 P LC3 119 B A L i 28
LR LC3 . p62 mRNA K HAK [ R kit i %
T IE O R, K] APP/PS1 /N EUIRNZH A Gk iR v
WEARAT B3, A5 B WA 8 A 15 S0 3007 1) R il 5 48 1m0 711
4 TEN T-HiJ5 , APP/PS1 /N A 250 LC3 1 B 43 A
I R i 2 AR 2R A LC3 mRNA K HE i 5 5 1
T TR T p62 mRNA K HE IR A=Y 5
FRTHIRIA R W] TEN PR T B WA AR A, {5240
ARG LIV IR 5 107 E w5 3-MA FI TEN 92 [F]
PG R FELRAAR A mERE IR S LR, TEN (9 |
VRt 23z 20

CA IR, R D) B LA S B AR 5 1A e/ MA
() Rl 2 5 T SR A B W B B R R, IR AR N 2
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LI R /K I & Cathepsin D, k7K V- 19 w5 K520
F VS A O P A 15 Y s Rab7 IR R IR A 5 [ /)N
TREIA I SCBER F, AIFIT R I, TR P9 25 (K A
TG U 55 DA R ZORiAR 1 W Bl KT R R 2 1
APP/PS1 /NI ZRZARLAAR 1) F WK T B, R 243
TR T RESZ 455 , B REASTE B A -V I, o JC kB
fiff F WA, Bl R A SZ BRI Y B W A SR AR AE
IR , PR LR IET-M, ARSI, Sk [
TR S R O B4 8458 Cathepsin D A9 TE P , 1l W45 bl
ZINREZ G AU T RS, AR, 12 A
#5 14 APP/PST /)N U 41 40 ] e 30K & ABBESR | HL
Rab7 {4 i U 55 , $2 7R Ao APBESR ] RER M) V4 il 4
NN AUEE ¥ R UNE N ) S G N R E T 57
APP/PS1 /R LH 22 ki 4 H Cathepsin D \Rab7 mRNA
() F2 IR 38 I 2 I T IE B X IR, R B APP/PS1 /INERUING
L AV A FP I AR PN B 117 AR i P T el 5 A AR
5 B WA R B A 2B ; 4 TEN T 15 , APP/PS1 /)N Bk
2H 2 28 ki /A Cathepsin D . Rab7 mRNA i) £ A 14 @
i TR, W TEN GBS R APP/PS1 /NI ZH 2!
SRR A HP I AR P R 1 KR T 1 0 P R R S
RIERAVER o X E—2UESE T TEN RERS 1 Lok fk
FI G-V Bl R R Ge it 0 A W AR SR BRI A G PR R 2k
BRI A WK, S5 bR sz i Zobi iR 1 BE 1

PINK 1/Parkin {5 53 % /& /1 3 SORLA F Wit 1 8 22
AR, PINK1 & —F e 57 LR RSN I 1) 22 5 R/
TR | 76 1E s GoRi A b Lo A oA BB o7 il 2
KR SMEE (57 [ 23 PINK 1 532 Z 20k A P, 70 3L T 4
J& B AN R E A ST I VE T, PINK L
B At , (i PINK 1 JG 7% 5545 07 T 40 A 5 P A9 Parkin®™. 24
LA SZ A, PINK L A] &A= H SR fb 554K Parkin,
TR p62 LC3 S5, i Z AR A A 1
UK RRGREAES . CAMIIEIGE , 25 Parkin A B
AD AN R L2 ARG &5 i, 38 v He 2T il 12 g
1, AR EE R B R, APP/PS1 /NS 4 2R 2ok A4 e
PINK1 ., Parkin mRNA K& HE MR EHY B &S TIE
O B4, B APP/PS1 /)N BRI 2H 2 v A2 35 4ok AR 3
%, PINK1 Jo i i A SRR 9Bl B A B, SRR T
AL AR SMIE B % PINK L o 55 48 7 B - 40 o o o
(1) Parkin %= 2RI SMES, NS ) APP/PS1 /) B 2 21
LRAR I W 28 )4 TEN T 1S , APP/PS1 /) Ui
ZH AL i AR PINK 1, Parkin mRNA K& & (192655 &
Y42 AR 2, W TEN BERSHESE APP/PS1 /)N UK
ZH LR R W 5 T 3-MA I TEN B 2 ] - il 2% 3¢
B, 3-MA AJ 411 TEN %F APP/PS1 /]NERUG 41 4R £ ki ik A
WERIESRAE . FIRZE RUESE, APP/PS1 /)N Rk 41 21
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