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Abstract The Parkinson’s disease (PD) is a common progressive neurodegenerative disorder. The main pathological characteristics of
the PD are the selective loss of dopaminergic neurons in the substantia nigra and the formation of Lewy bodies. The MPTP (1-methyl—
4-phenyl-1, 2, 3, 6 —tetrahydropyridine) is a kind of much studied exogenous neurotoxins, known to cause parkinsonism in humans
with selective neurotoxicity to dopamine neurons in the substantial nigra. The induction of the parkinsonism in humans by the MPTP
suggests that endogenous or xenobiotic neurotoxins may elicit the Parkinson’s disease. The salsolinol, a very similar kind of the
MPTP, is a type of products from the condensation of the aldehydes and dopamine (DA) and has neurotoxicity. The reaction of the DA
and the acetaldehyde to obtain the salsolinol is an enzyme reaction. The salsolinol synthase is an enzyme for synthesizing the
salsolinol from dopamine and acetaldehyde. It is closely related to the pathogenesis of the Parkinson’s disease (PD). The previous
research shows that the Sal synthase sees a high amino acid similarity to the ubiquitin, with only difference of four amino acids
between Sal synthase and ubiqutin. The finding reveals that the enzyme may play an important role in the cell process. The salsolinol
synthase gene is obtained through the site—directed mutagenesis with the ubiquitin gene by the long primer polymerase chain reaction
(PCR). The mutation gene is cloned into the prokaryotic GST fusion protein expression plasmid pET30a-GST, to form the pET30a-
GST-Sal synthase plasmid. The recombinant plasmid is transformed to E.coli BL2l and the expression of the GST-Sal synthase fusion
protein is induced by the IPTG. The protein is purified through the affinity chromatography methods. It is shown that the four site
mutations are fully consistent with the expected results, and a prokaryotic system expressing the GST—Sal synthase fusion protein is
successfully constructed. The GST-Sal synthase fusion protein with high purity could be obtained after it is high efficiently expressed
in the E. coli BL21 and purified with the affinity chromatography.
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1-H 4531, 2, 3, 6-DUSIELRE (MPTP) 65 | 2 0A 4 #%
128 FUNNE PIR GINP S S i k2t ] [k oy ¢S Al LIPS
Z.o LA SEvEmk) T Salsolinol (1-H -6, 7- —¥2 31, 2,
3, 4- DU S MEE , Sal) /A AN 42 5 R MPTP (1945 #9250
YNGR AR Z & EY, B NEL T2 1 (-
DOPA)IAYT I PD B34 FRI B UAG I 4 Salsolinol J5™, X AE
i 20 23 R A (CSF) R & BT Sal, Hoxd £ 11 e 48t
(A EEPEAE AR R YRR M S 56 v I AR BIRIE S, Sal AN
B 75 2k 10 S5 ™, R1 L A DR 2 — A P TR 1 LA T S
R T, Sal 3T HAT FHEFA R, HoorFrb L T
L, LRIk (R) YN (S) FRIFG G, Sal X Wefdc =2 L R 7Y
FEAET I FLEh P I A 2 ol Wl fh S 0 HL A ST AR e
P, 0 Sal 7T B8 A ph 02 S0 A Y o B 9T 6 I Sal T
PRt A R, —Fh & AR EE AT Pictet—Spengler SN A AN
JHE Sal, 5y —Ff 38 2 Sal A BB A6 SN A BHAT ST AR T
—MERY(R)-Sal"™",

Sal & W Fil n] AL £ B (DA) F1 2, 185 A= i Salsolinol™?,
0 P4 B 1 Salsolinol S LA A= W JCHERF . Chen 51 IR
KB Sal A BB AFAE T BUI R, I BRI H Sal A BUEHE T T
Sy ESalifl . X Sal A U TEGF M AT T 25 R B < Sal &
T ) Bl TR E A 37°C, Tt AR AT s Bl pHAE M 7.4, 45
R 6.6, 3 I i 4 AR AR LB E LR T A W R
MOQIFVKTLTGKTITLEVEPSDTIKNVKAKIQDKEGIPPD
QORLIFAGKQLEDGRTLSDYN IQKKSTLHLV LRLRVDY'",
PE L A5, Sal A HUEE S 77 N 2R, 2— 12010 kDY
IV FREAR, HHEARRTY 512 ZE A (ubgitin) A —
SEARRIYE , A 4SRN S 255 . 12 8 N-Ui 56 24 A1
64 LRI A IR (E) , 117 Sal 25 Rl Ao HH I (57 B 1 A 148
2 (K) 12 & N-3i (9565 75 F1 76 (i 8 MR 2 H &R (G ) , Sal
A BB A AV 53 ) R AR (V) IR AR (D) o AL,
ARG A X 17 R 4 A7 5 AT 2 5 28 AR T AR A5 Sal &
JRC T I AL s L DR 12 3 214K pET 30a—GST I, ik IF
4lifb GST Rl & 8 1, it — 2 F 5T Salsolinol 75 B HFZS #4 | il
2 M A W T RE B At , A I N R e B R LSS
Iy SHEE I S 5 PD AL AT

1 MEERE
1.1 ##

KM AT B8 E.coli, 32 35 # AR pET 30a-GST F1 14 £k BL21
(DE3) BRI E N YI B  TADNA /G  TagDNA B4 Bl
BHEEIE DNA [RIIBGA I & | SN 3E-B-D-fi AR 2L (IPTG)
R F AL AR (A B & PO BRA F o AR oy [
7oAl
1.2 5|¥igit

R A A BE R A )3 91) B 578 7 i A S TR I 3 i 1, X
T 3%5149:

F1: 5= CGGGATCCATGCAGATCTTCGTGAAGACCCTGAC

74

CGGCAAGACCATCACCCTGG-3' (N &I 4> 4 BamH 1 [iff
VI )
F2: 5'- GCAAGACCATCACCCTGGAGGTGGAGCCCAGTGAC
ACCATCAAGAACGTGAAGGCCAAG-3';
R: 3'- GGAATTCATAGTCAACCCTCAGGCGGAGGACCAGGT
GCAGGGTTGACTTTTTCTGGATG-3' (R R 4 EcoR 1
it DI 55 o
1.3 PCR3BIARZE

B RN B, F2 F1 R 514347 PCR Y1
PCRY BEIRZR N 50 pL, H 5 :0.5 pL(5 unit/pl) 5 A i}
(Pfu DNA Polymerase) .3 wL dNTPs.5|#)4%0.2.5 pL Buffer
(101%) .2 wLEEHR DNA.38.5 wL ddH.0. JZ ¥ 55 95°C T
A5 PE 5 min; 94°C 45 5,65°C 45 s,72°C 10 min, 3£ 30 PMEH ;
72°C FHIEAH 10 min. WL BENEWEEES HL UK T 45 5, T
i I B AR A DNA RIS & I

PLEE—%& PCR [0IS™ 9 W ASCAR , F1RT R 5 |9k 4T PCR
Pt PCRY AR HJ 50 wl, Hih 5 0.5 wL(5 unit/pl) &
4 (Pfu DNA Polymerase) .3 pL dNTPs.5[#145 0.2.5 pl
Buffer (10£%) .2 wLAEHZ DNA . 38.5 wL ddH,0, JZ v 554k
95°CTHAEME S min; 94°C 45 5,65°C 45 5,72°C 10 min, $£304
PEI 3 72°C FRIEAD 10 min, 7™ 9 28 S5 B 58 10 L DK 14 A7 25
FE , I8 L B AL DNA [N & i
1.4 EABRRMHWERNE

Fi BamH I Fil EcoR 1 40 B XEEYI 55 — %8 PCR 414 7= 4
FNZEAK pET30a—-GST, #E I M1 7] & Inl e 4fi Ak )=, 43 ) B
1 pL#ARRI3 wL PCRY ™) TR IRIEHE 15 min, %
PR AR ZS K AT B BL21, 350 T R B Ry
LB V-l b i 18 P ok, BEHLPRAE 3 AN 1RV # R0 T 5 R IIB
B RPUE BB E FR 3 F 37 CR A R B et . R
HTURL N 3 G G B UTORE , I 1 — 25 AU i 128 BH P
S P e R TR VS AR RN
1.5 Sal&HEEENIFSRIE

V-0 7 1 A 1 B e A R R PR AR R L 1:100 #2F F
500 mL & RABEE RPIPER LB R FR L b, T 37°CH R 20k
J# (optical density,OD) 4 0.6~0.8 i, IIAZLEE A 0.5 mmol/L
) IPTG, 37°C 41 T Kk 4 ho BUE T W H W , 4C
12000 r/min &> 10 min, YLFE H 20~30 mL 10 mmol/L. Tris—
HCL(pH {8 8.0) WM WA, ZE vk if ol A s o, Wi 3, A7
12% SDA-PAGE 4347
1.6 GST-Sal synthase Bt & E B RILL

JFCRL pET 30a H & A His—tag, AHIFSE 215 14 i 263K 1
AN S GST-tag, C it B His—tag RUARES o A S0 R
B SR RNZNT EAT 4 B 2lifk , BUR R Ni SRR M e . [ B
SRR SR AT A R N i A ) DR e 2 A e AR
R NEES G AR, VB & A R 5 8 1158 4 Ni 19
ST, T AN R R DRI A T PR R AT o B 4k A
His—tag Y H AYE A o Al AR EE Uk BE A ke 46 £k Sal & B
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D745 A58 5 BLAST 5592 2B 73 Hext & 8, 70437 11
F190 137 £33 FH GAG( Lys, K )28 4 AAG(Glu, E) , 224 1 £ fH
GGT(Val, V)R GTT(Gly,G), 227 i £ H GGC(Asp, D) K
GAC(Gly,G) (E12) , FHAFE H W R Be ()4 28 A8 Ab i Ty b =
T AR ZEAE . A AR R ] LRAR
2.3 GST-Sal synthase B & EAWIESRIE

Sal & 15> FH 290 10 kD, —JIA N GST AR & K24
26 kD, 61~ His 43 F it AR/, 7] 220 . it GST-Sal synthase fil

HEAD THY N 36 kD, SDS-PAGE HLIK45 R Ex, 5
PTG 175 5 Fif TR VR AH X HE, FE 4 TR 7 43 F 1t 36 kD Ab fin—
ZRHM I H IR (E13), 5L TR GST-Sal synthase
A B 1 TR AHAT
2.4 GST-Sal synthase @& EBRIFEMEFAEL

K IPTG 55 J5 1 40 A T A 7 e Tk A 4 B P 40 1 284
T R S R S 2T T4 B 2tk , 45 SDS-PAGE
LUK AT , % T 2 i e (0 2 e 25 R i R Al AL SO B, &
PRAE 36 kD it 22 B — 1 4571 , 55 GST—-Sal synthase fil
AR M SEBR Ay T A, 26 B A 31 405 45 Y GST—-Sal
synthase il 5 8 11 (K1 4) o BRIV FE R 300 mmol/L B HEF £
B I ) B — 45, R IR B N VR RE ) e

2.2 MEFEZERFFIEEXF

500 bp

200 bp

M DNA #5ic#y, 1 528 74

E1 ERRTFYIRAEER B
Agarose gel electrophoresis analysis result of
point mutation production

Fig. 1

Query 1 ATGCAGATCTTCGTGAAGACCCTGACCGGCAAGACCATCACCCTGGAGGTGGAGCCCAGT 60
e e
Query 61 GACACCAT ACGTGAAGGCCAAGATCCAGGATAAAGAGGGCATCCCCCCTGACCAG 120
AT,
Query 121 CAGAGGCTCATCTTTGCCGGCAAGCAGCTGGAAGATGGCCGCACCCTCTCTGATTACAAC 180
e,
Query 181 ATCCAGAA CAACCCTGCACCTGGTCCTCCGCCTGAG AT 231
ORI 71 b

El2 SalAREEEERTRIEHNF SR
Fig. 2 Sequences of Salsolinol synthase gene before and after mutation

94kD
66kD

45kD

33kD
25kD

MR 2 AR, 1 0 Tk & 8 IS4, 2 24K B 1 A, 3 A Tk
B3 (15 mmol/L B ) , 4 3k ik (60 mmol/Lwkimk) ,5,6,7 43%11,2,
3B Yk ik (300 mmol/L kR )

M 1 2

M 8 EBRILH , 1 2055 0 PR R, 2 0 5 5 A A A

B3 FRiEF# SDS-PAGE HEik
Fig. 3 SDS-PAGE analysis of the expression products

E4 4L GST-Sal synthase Fi & E B SDS-PAGE 4#7
Fig. 4 SDS-PAGE analysis of purified GST—Sal synthase
fusion protein
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Sal G B N RPN 285 2 LA I S ek ) TR B
T R A A SR R B T R LR S ) o
M B E N SRS P . e L DA RN L
& (R)-Sal, (R)—Sal REA: B 2654 B K1) NM(R)-Sal , B 7F
A R R Yo PR, PRI E AT RE R PD A —FOG
HEHURIN o T A SIS = T IXT Sal A B 0B 5E 2
RIS 75 512 )75 [ R 94.8% , i bt vl i ik
12 BB E AR IR Sal A BUEE

R, SEBRE o5 2878 1 7 vk 5 L 3 ik SR A Tl e =X R
(PCR), R385 16 B A AR 5 11, AR R AR 7 51
AT PCRA 3G, 157 W0 5 | W oA i X B oA BRIV 3 BT
T 2AE , A S BT B PR PP 31 1 2 0 28748 o RO A 28 7AE 4
REMFFEIEN E ARG A fEZ M2 28 R T H
SRS o s A AR R R R T B, B A A B

SFE I (14 7 AR W] ISR ik S B, AR S 7 [ —
DNA F BE 0PR[BS 2878, SR T 1 46 428 fif
PCR, i T HARZ AR R IE MR 0 15 6475 .76 i 317 o5 HF B 45
I, WS 19 R RIS 15 3 AN S AR RS, 514 F2 5] A5 24
PEIERR A, R4S —%6 PCR HI5E ML 4 M7 S A 98738 55 —
¥ PCRAFAGSEHE [ Sal A5 WUBE K =4

ARSI BT F IR B A D H K S B A8 (GST) & His g
G e g WA o O R/ 41 B e B i e 7L I e e
TR RIEAEA, — B H GST A& 52 i H 25+ f 1)
i, WA TT BBRARAE . A SESG o H AR 11 Salsolinol & B
Iy FRZ M 10 kD, — AN GSTARZE K25k 26 kD, HiAe gl
AEATET W E R, X H AR S5 T RE s i AR
K, BOLE XS Salsolinol £ 55 T P27 P Jo K i i A 00 15 7 V0 B3k
GSTHR%: .

2835 18 MBI GST filtG 85 11 n] LAAE B R il 4% 2 5
BEHLIAR, TRl E A AL RGN . ABF 5 3RSl 5y
) GST-Sal synthase fili &5 85 1, 7T FH T 5 sd BEH TR T 45, 7T LA
K GST—tag fill A 282 110 235 ARM P9 a2 07, DA K 4lifk
FEPERE BRI GST tag il & FER 8 1145

4 Zip

AHIFFESEIL T X Sal 5 B 2R 11 10 J5A% ek Jeslidl . &
FeLhiz R, SR FH SR A Tl =R R AR 4 A 4
PEAT 2 5 2878 T 225 SR R W 5 4 7 1 A 8 AR 485 1L 15 140
SEA—E0, W SEBL H AALE  E AT 248 KA T Sal & Bl i
FEH  f AT FLH R BT B 3 2R K pET30a—GST I, #4 2t
pET30a-GST-Sal synthase F 21444, #% 1k BL21 J5 IPTG 5%
FAREFBRAEA , 2 NHEREN itk . 255 88 i
g T GST-Sal synthase JFUIZ 22 35 Bk, 76 KIGFT 3 20k
ali Ak 5 5 3 %5 5 4B Y GST-Sal synthase G EH, N Sal &
AR DD RE ORI 5E BE Sk
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