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[{#ZE] B EE AEME Nurl 35 B FRIAER GV394-Nurrl , R0 H Ik e 22 25 X6 41 P9 76 1 1 25
Fi(ROS) K FEWsEMm, ik PCR ¥ A Nurrl B, FEREE T 404K, W7 IE 65 5 B AZ Kk GV394 —ie, &
BamHI F1 Xhol 3], T4 DNA ¥ 52 M HE GV394-Nurrl 3 5% IS A GV394-Nurrl IR A Y bt 2558 41 i 96
SH-SYSY 4iiJfl, RT-PCR 4 Nurrl % H mRNA 7K, i3 DCFH-DA Y2 @6 Nurrl XTAIHE P ROS /K HI5E 0
ZHE  PCR JIWFIESZA Nurrl JEF IR 0 5 B 2235 204K GV394; RT-PCR 7K Nuwrrl JEH mRNA 7K V15 B
2 4% 16 4 0 T S 89 15 s DCFH-DA 3 (0 58 R BRI H5 U Nurrl (1048 2253 40 [ I8 40 0 540 240 B8 9 Y ROS 7K - 16 R 5
MR R AERE, i R AURTE Nurl BUZEMA  WAE SH-SYSY 4l 33k T/ 40 M iy ROS /KF-, 20
BE— S AEPRIMIFSE Nurrl BITIRE K H S 22 BB RE M 20 AR IV F B G R 3L T A1
[ KB Nurrl s HAZRIE AR MA4: 2R FCH ; 40 ME IS M4
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The construction and identification of eukaryotic
expression vector GV394-Nurrl
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[ Abstract] Objective To construct the eukaryotic expression vector GV394-Nurrl containing human Nurrl gene
and to study the effects of transient transfection of Nurrl on intracellular reactive oxygen species level. Methods
The full-length of human Nurrl gene amplified by PCR was subcloned into T vector and sequenced. GV394-Nurrl vector
was constructed by BamHI and Xhol double digestion and then T4 DNA ligase conjunction. GV394-Nurrl was transfected
into SH-SY5Y cells by liposome transfection technique; The mRNA of Nurrl was detected by RT-PCR; The effect of Nurrl
expression on intracellular reactive oxygen species ( ROS) was detected by ( DCFH-DA) staining. Results PCR and
sequencing confirmed that the Nurrl gene was correctly cloned into eukaryotic expression vector GV394. The RT-PCR
results showed that the Nurrl mRNA expression in the neuroblastoma SH-SYSY cells transiently transfected Nurrl was
higher than that in the control group. DCFH-DA staining showed that the level of reactive oxygen peak in neuroblastoma
cells transiently transfected Nurrl obviously shifted to the left compared to the control group. Conclusions The human
Nurrl gene eukaryotic expression vector was successfully established and its high expression in the neuroblastoma SH-SYSY
cell line significantly decreased the ROS level. This provide the basis for further study on the function of Nurrl in vitro and
its relationship with the protective effect of dopaminergic neurons.
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MF 4= 7% [ ( Parkinson disease , PD) &5 4F {3 AH
KXl 22 RGEIRAT IS, I R b 2R
L PERR L ISR B SRR G B R s 3 )
REREAS AN H EM D RE R fs, 2 O AU 2
PD & A AL, TUF-F— oA DGR 45E 2 AR
IHAEDR Y 22 25 B2 578 R e 52 i 22 L g AR g 1 5
i L F R A PR Bt 2T i R, 21
JicREA 22 e R LA At A% SZ AR Nurrl
Iz IR TR AR v i R B A G DX AR N
SRR R P TE 2 W BB B 28 00 & B RIAE I 2o 7
H S T E AR BRI RERR Nurrl ) /N
YL et R DA S JTHT IR AR T, e &
R G AR 31 E L ELSTo = I N N g
A HE Nurrl HAZZR IR, W58 Hoad R 4 Mg
[ ROS JKF- (820, A BTSE Nurrl 25 PD #1250
APER DRI T OC 2R B85 il S im R 46 5 Nurrl
AT REAE A 4 AR Ak IR T 4R AR T 92 0 S
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1.1 FEKHF

KIGHFFE DHS o A SE S ORAF ; iUk GV394 R
il VTR, A cDNA SCIE [ s PR R A
PR\ ] 5 Liptap BE BT /v Bkl £ 120500 & 0 9 34
=R ] PCR 519 ~F-3i DNA Jm A X0 &, T %%
&Y A T Trizol iR 7 | PrimeScript™ 11 1st
Strand ¢DNA Synthesis Kit, PrimeSTAR HS DNA
polymerase X7 & YW A AW T2 KEARA
"] ; DCFH-DA Y 3050 & [ T Sigma 23 A5 A
A 2E R Sy g 1 B = 2 A 4t
1.2 XEHE
1.2.1 BERFRIERIK GV394-Nurrl AIKIHE S %5E

#4 NCBI NM_006186. 3 NR4A2 K [H {5 & i%
it 5%, 5 -TTGGTACCGAGCTCGGATCCCGCCACC
ATGCCTTGTGTTCAGGCGCAG-3", R if ol ¥ 5°-
ACGGGCCCTCTAGACTCGAGTTAGAAAGGTAAAG
TGTCCA GG-3" . LK ¢DNA SCZE WA, dE 47
PCR:98°C #iiZ5 £ 5 min,98°C 251 10 s,57°CiE .k 10
s,72°C ZEff 90 s, 4L 30 NEI, Fe 5 72°C LEAH 8
min, J& BB PCR 7= FLH F- i DNA il A 3
FEHIT A" JF Y5 pUCm- T AKX % 91 % 1k
DHS5o 32 40T, /N 4R UKL DNA #£47 PCR
S BamHI il Xhol XXPY)4E % 3% g A T 47

¥, I8 5 B Ay 24 M AR pCUm-T- Nurrl , BamHI 1
Xhol XUEEYI AR GV394 ki Kz pCUm-T- Nurrl , K
alifb [ 1541bp KNG H 09 R B S BV fe 4t
ALI% GV394 FFORLH T 4DNA ¥4 32 B 714 391 544k
DHS o JERAZ A4, PCR i 07 %5 5 Bk A5 11 1Y) v
4N GV394-Nurrl

1.2.2 WAy

KRR M 2 BE 20 B R A e SH-SYSY %% i %]
80% A=A, T T AN, 15 4 FL 200 i 235 36 1) 2
-6 x10°, ¥513 R0 %] 6 fLARH , BT 37°C 5% CO,
HIBEFRAR rh R B DRSS R A I % B g A 31 70 -
80% ., Fiz BENG 5T 1A 5% e 3 500 U B 43, o GV394-
Nurrl 9% SH-SYSY 4iifi, [T 25 2k GV394 k)
WAZH Y% 24 h J5 , JH Trizol RNA 42 BURFH] & Hh 2
&L RNA, 38 #F RT-PCR £l Nurrl mRNA A9 K5,
Nurrl f) PCR 546 1.2. 1, N2 B-actin 514 E
5145 ¢ GACCCAGATCATGTTTGAGA 3 ° FiiE5]
¥.5 GCTTGCTGATCCACATCTGC3 ° , PCR 1F¥5,;
98°C 1AL 5 min,98°C A8 M 10 5,55°C iR k 10 s,
72°C FEAH 60 s, 3 30 MEFF 5 72°C HEH 8 min,
1.2.3 DCFH-DA ZL 35Kl Nurrl XF 40N ROS
TR ]

BRI T 26 21 K XoF A 4 400 e, W F T R 4 i A
#,1000 rpm B0 5 min, B0 2 K,500 pl [ PBS
BRI H B YUE, A TAEM 10 wmol/L Y DCFH-DA
PEYRE 1 pl, ZE R EOEIEE 15 min, i S0
L*ﬂ*ﬁ‘{ﬂ‘ﬂ,}ﬁfgﬁk&ﬁ 488 nm,jigf{ﬂzﬁﬁ‘j 525 nm
MDA E S ANE L, EE R
1.3 SitFEaE

BT A S5 B0 R HGE v SPSS17. 0 43, 44
KB £ FRifE 22 (2 £5) Ron, KL P < 0.05 £R
At m X,

2 FR

2.1 £ A Nurrl # PCR ¥ 1%

WE 1A Fizs, PCR ¥ 18 5 WU ™= P K /h—
Y 1541 bp A Nurrl DNA FE% .
2.2 pCUm-T- Nurrl HEE

WE 1B FiR, /N EUTORL S , PCR ¥ 34 )5 15
B —4%5 1541 bp A W&, S HUH R /N—3, @
& 1C Js, Bk 2e BamHI F1 Xhol B i1 P L) i il
YIT5 8] —4% 1500 bp Z2 45 1 H 19 4545 F1 2700 bp 7



rpE LA B A4 2 2016 4F 7 A 5526 %5 7 1 Chin J Comp Med, July 2016, Vol. 26. No. 7 33

£ K pCUm-T RS54, 5 R /h—3, X} PCR
FNEED) Y B pCUmM-T- Nurrl FefEs il T
AT, M 251 5 Genebank A% 3 ¥ 51 5¢ 4=
—3,
2.3 GV39%4-Nurrl HEE

FH TR PCR WS NEWEEE e IR 45 21, an (&
1D ffi7R,7E 1.5 kb ZE47 235 Nurrl 205 K/MAE
T DNA 2577, 85 RUFSE N Nurrl J K BG4 A A%
GV394 #fkrf

——1541 bp

3 M M 4
I 554 |
C D

7 : (M)DNA Marker; (1) Nurrl PCR 7=4J;
(2) pCUm-T-Nurrl PCR j=#y;
(3)pCUm - T- Nurrl £ BamH 1 1 X hol B4 ;
(4)GV394-Nurrl PCR /¥,
B 1 BB L Ik s
Note. (M) DNA Marker; (1) Nurrl PCR products;
(2) pCUm-T-Nurrl PCR products; (3) pCUm - T- Nurrl

2773 bp —
1541 bp —

by I BamH and hol X enzyme digestion products;
(4)GV394-Nurrl PCR products.
Fig.1 Agarose gel electrophoresis

2.4 RT-PCR #ill Nurrl mRNA FRix

W SRR A B EE X PCR =) B8 W8 1 fEL UK
SEOL N 2A PR, SE56 2 55 0] IR 2H 35 DL ARy S 1 A%
W, K/INR 1541 bp, SEG 2 500 BRA 5T A28t | R
22 1PP MR R G0 M, AnIEl 2B 78 N2 R B (KRB0
A5 T, S2 8 40 Nurrl /N 3 00 K JEH 2 1

(0.754 0. 02) B HRZH Nurrl/ NS0 K EEH Z 1
(0.347 £0.03) W b 34 /&7, W40 22 5% LU A G it 2
EX(1=19.55, P < 0.01) ,#E/RFEKHE A GV394-
Nurrl 7€ SHSY5Y 4 il Hh RE 08 B 25k
2.5 DCFH-DA 254 B B R X Nurrl X340
B A ROS 7k &0

AL 2R ] DCFH-DA Y, 38 i i £ 40 42
K ROS WAAEL A4 28 Ak RS B 52 107 200 Jt PR 9% P 487 o
Ak, ROS WE{E 22 4% B 7 0 1 410 L 9 ROS 23k, 4n
& 3 7, B 335 Nurrl (920 4 (9 ROS W {E 4%
XTHRZH O 2 A2 7%, R W 4 K3k Nurrl #0467 SH-
SYSY 4 M A A

3 iFig

PD 2 WL —Fofr o S 4 K DL %) iR o 22
PRI R G, FL 3 T B 2R R AE 2 P i 2R T 2 B
JHE RE A 22 TR PRI 2 2 T # &) [ /MA (Lewy Body)
MBI, e 4Rk, X e Rk £ L e il 22 e i O
AR L1 81 A 5 o ML Ak o R 56 4 BB BIFSE AR
MEZHRFRHEZ 5 T PD AR HLE], B H 5 4 0 45
SRR X e 28 PN 22 U e i il 22 B JH RE 2
TUNL PR O SRR G I, PRt 6F v i 22 12 e g
T oAk I R T AL B W 5 A B T T b
AR CQPIA Y A BIL ]

Nurrl XFRIALZ AR 7 58 7 T 14 2422 -
q231% 1 598 ANEIERRALI, 43 F 5 K217k 66KD,
T2 HE G T v R TR 55 DX, VR e s
X% 2 R k& FAETE A A B2 1EH,
Nurrl VER PRI G5 s R 605% DNA 454 X
(DBD) , BifA%5 4 X 5 (LBD) , N i ] A8 [X | 7E 4P 5t
IREE ) HORTE MAPK 38 % 8 45 R i 58 i %
iK1, Kaoru 4517 & HUAE/ N 28 Jic I 240 Mt A 2 7R e
B Nurrl BE8 5545 Co REST ([ co ] repressor
for element-1-silencing transcription factor) & & ¥
TS 2 ) A 28 B 2R ) 5 B 0N R PR A A
FRY B35 0 52 I, [ P 368 3 52 36 M T 5 SE S A TP X 22
ARG Nurrl o] LUGR AP 2 L2 M 4290 % 3% 1LPS Al
A30P a-Synuclein = A 3¢ E RN, SEHTE & PCR
BRTEILE IR a-Synuclein K H Nurrl &R 235 5
WD 25 TR MIA 8 AR S IR RL Nurrl N SRR
M X SZARELAAR 1 U5 25 5% B 7R a-Synuclein ik
TRES S B, AT A Nurrl 85 I EAI0H T a-
Synuclein X} 2 B e pf e B MEME A . (RSN IF
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1:: (A)RT-PCR &5 (B) JEEFI 43 HT I (1) SE50 4 Nurrl 5 (2) X B2 Nurrl ;
(3) B0 2H B-acting (4) XFHEZH B-actin; (5) DNA Marker, SXIBZ %, * P < 0.05,
2 Nurrl mRNA ik
Note. (A) RT-PCR image; (B) The result of gray scale analysis; (1) Experimental group;

(2) Control group; (3 ) Experimental group( B-actin) ; (4 ) Control group( B-actin) ;
(5)DNA Marker. “ P < 0.05,Compared with control group.
Fig.2 The expression of Nurrl mRNA
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Fig.3 Flow cytometry detection the effect of transient expression of Nurrl on the intracellular

FEUE B, Nurrl 72 %% 5 A T LmxIb ( LIM homeobox
transcription factor 1 beta) Fll EN ( Engrailed ) £ H )
HtREEH5T i Lmxlb 3K 1 Pitx3 ( paired-like
homeodomain transcription factor 3) 4 5 4% Z L%
WAITCRE AFNE " T8 e R bR A ik
K Nurrl FEDRIZRIR A /N BRIEI 2 B PCR 45 R,
HAR N EE 2R R ALl (TH) 19338 & = TR, IE PRk
FREAR, 22 T e & /D, 22 U i BB P 28 0 B D
D INEERILH X MPTP B 2% A BBURPE IS 0, 26 B I
I Nurrl 3235 R HR P, 2R 25 17 0 2 I RE M 22 7T
MOERBPEFT N 21 Nurrl FA R HE 2 T e RE M 25T
RE AT AT w0 R B 7 E WA, B2
Nurrl AT 25 45 W A AR AL

AWFFELI NN cDNA SCEE AN, 2 4 1
NAK Nurrl JEB ) IF A H T 20K 40 i 46 35 801K

GV394-Nurrl , R BH &S A BT A5 e A L
F| SH-SYSY 4N, & 3% 3 [ RE 8 £ SH-SYSY
ML N 235, HREREFEAX T 40 i N ) ROS /K-F-, iX
itk — 2 RGE Nurrl X 2 B RERE R 2250 20 4k Lk
BHLEI PR T A
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