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BE BEY: MEH R AR F PINKI-shRNA SUR Bk, 3 3ib 28w 0% SH-SYSY 2m e 5F 338 1% R #5445 ¢ 5 3+ PINK1
KRR E, R WL ANRTY X P m, Fik: BEHTAR PINKI-ShRNA 57 (%5 4 5 A PINKI-shRNA-39 f»
PINK1-shRNA-42), ¥i% 2 s F 355 7)) ik 45 5 BAK LW R EABAR, B0 5 I3E )5 | 5 B Fe 7 2T 308 R 45 47 45 3 SH-SYSY
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ABSTRACT Objective: To construct and screen the human targeting specific PINK1-shRNA knockdown plasmid, transfect
SH-SYS5Y cells and verify the knockdown efficiency of PINK1 gene after transfection, and observe the effect on the morphology of cell
mitochondria. Methods: Two pairs of human PINK1-shRNA sequences (numbered PINK1-shRNA-39 and PINK1-shRNA-42) were con-
structed, and the two pairs of interference sequences were connected to the vector to form a recombinant vector. After sequencing, the
empty vector and two pairs of knockdown plasmids were transfected into SH-SYSY cells, respectively, and the cell model of gene knock-
down was obtained. The cell survival rate was detected by CCK-8 method, and the knockout efficiency of PINK1 gene was determined
by fluorescence quantitative PCR. Western blotting was used to verify whether the expression level of PINK1 in cells changed, and laser
confocal microscope was used to observe whether the morphology of mitochondria changed. Results: The sequencing results of the plas-
mid we extracted showed that the plasmid vector was successfully constructed. After transfection, the cell survival rate was decreased by
CCKS assay. Compared with the normal group, the cell survival rate of PINK1-shRNA-39 and PINK1-shRNA-42 knockdown plasmids
groups decreased by 13.7 %(P<<0.05) and 14.1 %(P<<0.05), respectively. The results of fluorescence quantitative PCR showed that com-
pared with the normal group, the expression of PINK1 gene in the cells transfected with PINK1-shRNA-39 and PINK1-shRNA-42
knockdown plasmids decreased by 24.1 % (P<0.01) and 36.7 % (P<0.01), respectively. The results of Western blotting showed that com-
pared with the normal group, the expression level of PINK1 protein in the cells transfected with PINK1-shRNA39 and PINK 1-shRNA-42
knockdown plasmid decreased significantly after the two pairs of plasmids were transfected respectively, and the expression level of

PINK1 protein in the cells transfected with PINK1-shRNA-42 knockdown plasmid was more significantly lower than that in the normal
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group. Compared with the normal group, the mitochondrial part of the cells in the gene knockout group was broken and more fragments
were observed by laser confocal microscope, the mitochondrial morphology factors of the two knockdown groups were significantly re-
duced, and the difference was statistically significant (P<0.01). Conclusion: The human PINK1 gene knockdown plasmid was constructed
successfully, and the knockdown plasmid was successfully transfected into SH-SY5Y cells, and the mRNA and protein expression levels

of PINK1 gene in SH-SYS5Y cells were decreased, and the morphology of mitochondria changed.
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IA14: #%% (Parkinson's disease, PD)J&—Flff £ B F 7805
I AR 5 SR R 2 e R M 2T TR A 6 AT
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SEETE R 2 MRRE M 2 ou B MR T T 2 5 T BRI R (3
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BEEAEN, TGS T PINK 308k s 2 ik oh g
JE—FIEROTHL PD A AR SN, (H X S8 D) BE 558 7 A2 Y
TR T AW AL A T —20 B . Rt , ARSI R AT
Fy i PINK 1 5 [R sl ) ok, S8 % 4y SH-SYSY 4l #4 2
PINK 1 G0y SH-SYSY #i 2 BEAH IR AL, 7 I0F1 46 AR5 114

ARSI, AR AN PR AT A 2 1L
1 MR 5Tk

L1 w57

Lipofectamine® 3000 JIg & {4l & _F IR\ &) ; SH-SYSY
YA B i LA IR A F] LB R A B U E A
A PR F, DMEM K: 353 (hyclone) | Jify 4 L i ( Gibeo ), Op-
ti-MEM ( Invitrogen) ,CCK-8 {7 &M & 128 = KA HE A
H R ) 5 [ R (Invitrogen ) , Bty K10 £ 1A% 55 [ Qi-
agen 2w, JFURCIN 7 (b0 5k B B A PR A H] ) . TRIzol 125011
H LR AR, Sl &l B 288K, Power SYBR®
Green PCR Master Mix Il | ABI/AT], 514)i% 11 ] Primer 5
AR, B LR A R A B, 02U 1 R GE vi  F Tk g2
MR, FFE R IR AT B G TS R I R AR FRA R,
HIRPT PINKL JUiA 2 DL R — 30 A #) Proteintech 23] ;
MitoTracker® Red CMXRos (MTR) & & [# Life technologies
8] HAIRATA Y Ay i O s oA A

IS5 5 N PrimerS A AFBETT PINKL e N 24k
ACTIN 9519, 38 PSR A T G B A L (BE2R1) .

% | IHIE PINK1 mRNA ORISR A5 MU R NS ESI
Table 1 Primers' sequences used to verify PINK1 mRNA knockout efficiency
Primer Name Primer Sequence Temperature
PINK1-F GGCTTGGCAAATGGAAGAAC .
PINKI-R CTCAGTCCAGCCTCATCTACTA o0
ACTIN-F CGGCTACAGCTTCACCACCA .
ACTIN-R CGGGCAGCTCGTAGCTCTTC oo

Note: PINKI-F and PINK1-R are the upstream and downstream primers for verifying the PINK1 mRNA knockdown efficiency, while ACTIN-F and

ACTIN-R are upstream and downstream primers for internal reference genes.

1.2 Ak

12.1 RAMMEERREMNE it PUBMED £ % (http:
/fwww ncbi.nlm.nih.gov/pubmed/) , 75 3] A J5 PINK1 3 [K % 3 [F]
45 (NM_032409 ), 32 Fy 1 ifg 7 B SE K /A 7 #4 E EGFP-PINK 1
B TURE AN ZS BT . B AT TR R ) TR A YRRz A A A
MEGE R, MR ERRIRNE S A ZA YERN
LB [{AsR3k 1, 72 HER KA P IEE 5-10 min J5 5]
BIEFR 15 h, RIGPRERATEIE R T LB MRS SR 3 i
B 37 CHER |,220 rpm {HIRIRF E5FE 15 h, 42 8] Qiagen kL
KA A i 296 AP R UL, A4 B2 I R A2 f AL 5 5
B\ BN A TIPS 28 o

1.2.2 SH-SYSY #patEsr. KU 4H /i SH-SYSY iy

P, 5537 B 402 BE iR B 90% e, RIAT A1 9% . R 3R )
SH-SYSY ZHMEak BIXF B KAt , 6 1 Ml v £ 1l i 40 i
B, HAfZ Sk 6x 100 H2R T 6 cm FEFRL,37 C .5 %Ry
CO, 548, TRAMMm& Eix3 %) 70 %, H Lipofectamine®

3000 Jig BTiAks Bk g SH-SYSY 4, JiYL 5 4kEe s 24 h
J5 AR SRR L 3 K5 BB DO W I s W5 4 i
B ARSERR Ay VUL, IEH A ORAbEE)  25 2Rk (e ez
R ) PINK1-shRNA-39 syl (4%%% PINK1-shRNA-39 @i,
k7 ) A1 PINK 1-shRNA-42 ek 21 ( %5 3¢ PINK 1-shRNA-42 7
WUTORE ) 5 B AR 53 AR 3 AL, Y PEEEE KT 60 %h, AP
A LA T S 22525, AR 4 A T PINKIL B[R ) RNA I 1
FEIR AR LG, DR PO R AR 0 U AR R AR T
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1.2.3 CCK-8 EMMAMAMFEE HEBRAZKENE
*/Fiﬁew”ﬁ SIS R VAN, I H AN B, FLA 45 40 43 %
Yuzs RSB TURLS L 37°C .5 %) CO, B34 ts 3% 24 h 5
R, 4% 8 a5 AL (A 400D A 100 WL DMEM $5 37,
REAIMA 10 pL [l CCK-8 ¥ +90 uL DMEM 5 35 i ,
37 'C .5 %IH CO, Brgeffi i 3% 1 h )5, FHEGEFR (Y 450 nm i &
WZOEHE(OD fH), 31540 B AH XT 77175 2% (RSR, Relative Survival
Rate )=( 32552l OD- 25 (4| OD)/(1IE# 4 OD- %5 ({4 OD)x
100%.,
1.2.4 g-RT-PCR #:ill SH-SY5Y ZAfEH PINK1 ERE mRNA HJ
FiEKE  @ETREYe SH-SYSY 45 72 /NG, R FkL
BOFE I IEAT I, A0 1% 10° A, i FH Trizol 4 ik 24
RN RNA, A PINK1 A1 ACTIN (15 |47 A= T
B, WL 1, SRR TOERE B PCR BRI AR 20 wL: Horf
LRSI R IE 10 pM) 428 0.4 pL, 54 5% cDNA F 5
2 nL (J5 10 f5H%¢ ) . Power SYBR® Green PCR Master Mix
10 wL .ddH,0 7.2 wL, & 5 ft PCR IV S50 95 C s
P 10 min; 40 N HEFERR .95 CASME 55,60 ‘CiBk 30's, Jfis
BRI ; B S5 HEA TV A I 2R 8 1, ROBE SR 2 95 °C,
155,60 C, 1 min, JFEEESOGEE, 95 °C, 15 s S50, I IEAMF
SERHEIOY CtE, TR AN CH{E(Ct H R -Ct
Z) BAREARML o Ctil(a CtARFRA -0 Ct X R4, I
FE S ) A X 2 3k 1 (RQ, Relative Qualification) =2+ ¢ ¢ {F | Jf:Xf
SREERIATEEIF T -
125 WB #ill SH-SYSY #ff1 PINK1 ZEHMIFRIE  RE
LAY R 1, H BCA 28 1 i) il 2R U VR I
ANZHHRAE R 2 (A TR LK L 120 v, 90 min; FEHEH] 80 v,
70 min, 5 % ISR IR B 1 ho B 0.5 %R 2E4 /TBST 4%
Be—P1(1:1000), ZHMFH 1 h, 4CREKIR. =K, ZRGE
TP 1 h, TBST ¥k 3K, 10 min / X, {2k R, HEE
Azure H RIGZIIRENAG R G oW 517 , JTHA5 R A 26 1A
%} #2151 (RPE, Relative Protein Expression)= H %25 H /K BE{H /
RESHEVI XS
12,6 £RERHENEZFMAMOLE, HAREI LRI
BEESET AU IRRIAT AR, BT R R
1 PBS, it il & MitoTracker® Red CMXRos(MTR){) JCHi 4 &
RiFREE WRBE N 100 nM, W IHER SR 3L, A & MTR A8 37

5,58 15 min, PBS ¥ 2 U, IMAH i (1 PBS, {fi HI3E 2R £ B
T LA S5 7 2 O 20 ML, JF s OSSP 2EA T HA IR (1

B 60% | KEFE 603 nm, &I 559 nm), )i Imagel)
(Version 1.48, NIH) R4 EUGAFEXT R R BUR AT 575 5 81
A HARAb I, AT LRATE S S4L, BT (FF, Form
factor)= JH 2/(4 w* M),
L3 SiTZE0H

N A Tmaged SOt £ EURHEAT 40T s B A
SPSS 17.0 Git4H T SR U0 A5 , B5HE LA gk bRl (at s)
TN, ZHEE T IR 2500 M3ES80R &
(Mann-Whitney . Kruskal-Wallis), P <0.05 22 7 B G it % &
S RIS B> SR AR
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shRNA ki 751 m%#ﬁ,ﬁmwﬁﬂﬁlﬁﬁiﬂzﬁﬁi% LR L

A PINK 1-shRNA-39 sequencing result

750 260

710 220 FE 740 3
CCGGGTTCCTCGTTATGAAGAACTACTCGAGTAGTTCTTCATAACGA GGT TTTTT.

1

(At

B PINKI1-shRNA-42 sequencing result

1 PINKI1-shRNA jll|F 458
Fig.1 PINK1-shRNA sequencing results
A: PINK1-shRNA-39 gyilll 745 82 B: PINK1-shRNA-42 gyl 45 8
A: PINK1-shRNA-39 sequencing result B: PINK1-shRNA-42 sequencing

result
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Fluorescence field observation
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Objective lens 20 =
B2 SH-SYSY dRBAHE A I (4098 20 x )
Fig.2 Observation of the culture state of the SH-SY5Y cells
(Objective 20 x )

Objective lens 20 x
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2.3 MRATEE MR R
CCK-8 #6240 i /7 15 SR 45 S R, 5 IE W 4l g,
PINK 1-shRNA-39 FI PINK1-shRNA-42 Fl sk ki 4 e 40 5
S P BOAFTE 2853 BIFRAR T 13.7 %(P<<0.05) #il 14.1 %(P<
0.05); ZS#IAASIER A, FikKFEAILBA I8 A2
5o SR 2 E 3,
R 2 ARERTERE (0 5;N=3)

Table 2 Relative cells survival (x* s; N=3)

Groups(N=3) Relative survival rate( x% s)

Normal group 1.000+ 0.0523

Empty carrier group 0.930+ 0.0554
PINK1-shRNA-39 group 0.863% 0.0684*

PINK1-shRNA-42 group 0.858+ 0.0937*

Note: Compared with the normal control group, *P<<0.05; **P<<0.01.
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NG ECG shRN:\-39 shRNA-42
B 3 HEMEEXFEER
Fig.3 Relative survival rate of cells in each group
Note: NG: Normal group; ECG:Empty carrier group;
shRNA-39: PINK1-shRNA-39 group; shRNA-42: PINK1-shRNA-42 group.

2.4 B3 SH-SYSY ZHPa/5 PINK1 EFE R mRNA RKikiER

# ot PCR 5 W/n, 51E % 41t , PINKI-
shRNA-39 41 fll PINK 1-shRNA-42 41 il Jai Jo e 57 Y 4 a5, 40
JIPy PINK1 3P (3R 364 BIFRK T 24.1 %(P<<0.01) F136.7
%(P<<0.01); 25 AR 5 1EH AL EL B, Rk /K AR R A I
W25, SRR 3 A 4,

% 3 PINK1 EFEMBEIRIEE(xx 5;N=3)
Table 3 The relative expression of PINK1 genes (xt s; N=3)

Groups(N=3) Relative expression(xt s)

Normal group 1.031% 0.1429

Empty carrier group 0.970% 0.1213
PINK1-shRNA-39 group 0.783% 0.1094**

PINK1-shRNA-42 group 0.653+ 0.0533**

Note: Compared with the normal control group, *P<<0.05; **P<<0.01.

2.5 BEOREHLTER NS SH-SYSY 4K PINK1 HH
ByRIEKE

M RO B M A DD REIRIS 3 : Westen Blot (50

PIZE RN SA; SR R Gt WB LR K JE(E , 25 R B,
51E % 4140 1, PINK 1-shRNA-39 2f F1 PINK1-shRNA-42 2 41
Py PINKI 25 1 H)R K 4K (P<0.01), 25 2 A4 PINK1 2 [
M5 A WAL, 4558 LA 5B,

1. 54

<
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*k

e
o
1

Relative expression ( RQ)

e
=)

NG ECG shRN:A-39 shRNA-42
[ 4 PINK1 £ mRNA 7£ SH-SYSY £ 8 3 Fe sk 1

Fig.4 The relative expression of PINK1 mRNA in SH-SYSY cells
Note: NG: normal group;ECG:Empty carrier group;shRNA-39:
PINK1-shRNA-39 group; shRNA-42: PINK1-shRNA-42 group.

e —

shRNA-39 shRNA-42 ECG NG
5A

Relative protein
expression ( RPE)

=) -

T ard

NG  ECG shRNA-39 shRNA-42 5B

5 PINKI ZA7E SH-SYSY AR AR
Fig.5 Expression of PINK1 protein in SH-SY5Y cells

e
)
T

A: The results of Western Blot experiment of supersensitive multi-function
imaging system
B: Analysis of grayscale value of WB experiment with imaging system
Note: NG: Normal group; ECG: Empty carrier group; shRNA-39:
PINK 1-shRNA-39 group; shRNA-42: PINK1-shRNA-42 group.
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B 6 Bt RENN S ARSI 60 x , TR 603 nm, &K 559 nm)
Fig.6 A Laser Confocal observation of Mitochondrial Morphology

(Objective 60 x , emission wavelength 603 nm, excitation wavelength 559 nm)
AEH4A B Z=#H{4A C PINK1-shRNA-39 £ D PINK1-shRNA-42 48
A: Normal group B: Empty vector group C:PINKI1-shRNA-39 group D: PINK1-shRNA-42 group

2. 04

*k
& =
g *x

. 51 -

0.

52
1

Form factor ( FF)
i

0.0

NG ECG shRN/IX-39 shRNA-42
B 7 Image] B T & B HAME R AR SEF
Fig. 7 Analysis of mitochondrial morphological factors of cells in each
group by ImageJ software
Note: NG: Normal group; ECG:Empty carrier group;shRNA-39:
PINK1-shRNA-39 group; shRNA-42: PINK1-shRNA-42 group.
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AL S I i AR PINK JE R sl ok % e A SH-SYSY 4
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BIRFFE, FE5miE T PINKI 7 25 (a5 41 it A2k i o)) 56 Jr i
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