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Abstract: Sa pium sebi ferum is one of the most important oil trees. SAD (stearoyl-acyl ACP desaturase)
protein is a dehydrogenase, which is a key factor for transforming saturated fatty acid to unsaturated fatty
acid in oil plant. We expressed and purified SsSAD from Sapium sebi ferum in E. coli to investigate its
function. The result suggested that: (1) The full length cDNA encoding SsSAD was amplified by RT-PCR
from Sapium sebi ferum and cloned into cold shock inducible expression vector pCold TF. The recombinant
prokaryotic expression plasmid was transformed into E. coli BLL 21 star (DE3) strain for gaining of the ge-
netic engineering strain. (2) The transformed strain was induced with IPTG (isopropylthio-D-galactoside)
for expressing fusion protein at low temperature. Results showed that the recombinant protein with a mo-
lecular mass 101 kD was highly expressed in E. coli and present both in the supernatant and the pellet part
of E. coli lysates. The supernatant was further purified by affinity chromatography and detected by West-

ern blotting,which demonstrated that high quality recombinant protein was obtained and laid the founda-
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tion for investigation on the structure and function of SsSAD.

Key words: SsSAD(Sapium sebi ferum stearoyl-ACP desaturase) gene; pCold TF; prokaryotic expression;

fusion protein;purification
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1.2.1 SsSAD EFE®=E M NCBI pERF 5
1 SsSAD Py CDS 2K 741, 4 1 091 bp, R
H Primer 5. 0 519430t i3 SsSAD 4
KCDSH B4 F 4] . F.5' -CCGCTCGAGATGGCT-

CTCAAGTTCAATCCTTTCA-3'fIR:5'-TGCTC-
TAGA-CAGTTTCACTTGTCTATCGTAAATC-
CAACT-3" CF R 81 A i U107 155 510 i KL 43
KRR S L2k B AR T A Y TREA R A F
A% . H RNA 2 BURK 7 & (Invitrogen) 42
B R AP 1 8 RNA, 390 %% 5% 3857 & ( Thermo)
HEAT 6 % S 4R 15 cDNA, Dk cDNA 8 it . ¥ 17
PCR 4" 34 , 126 Bt Jig B e L Pk 22 45 51t . PCR Je
JiK & K. 5 X PS Buffer 40. 0 pL, 2. 5 mmol/L
ANTPs(# Mg* )8.0 uL.51% F fl R % 4.0 puL.5
U/uL DNA R4 Primer star 2.0 uL,cDNA 2.0
pL, BAF 200 pL, PCR FP##1 45 15 a5 Xho
1 F1 Xba 1 15 Fh 5 3547 SUEG VI, [7) B)4 pCold 2 {4
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TN K A S AN - 1 mL LB K5 3 A
37 CHe ¥ 8535 469 150 r/min # 40 min, 6 000 r/
min .0 1 min J5, 3 . B 200 oL B RETE
& 100 pg/mL By LB [ & 55 58 & b, 37 C 1 5%
1.2.2 SsSAD EHRIETIREENRE BB
ST BE A TR N E E R 100 mg/L 1y LB K
BRI B, 37 CHR G B AR . Bl TR L K %
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mg/L AN HEHEERMN LB B RIEFRE E,.37 C
B8 R R 55 . BRI T 8, 64T R % PCR %
JE » B AT TR I 44 4 pCold-SsSAD,
1.2.3 EHEANEBRREIRFESREZHFRK
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IMAZYEE 1 mmol/L IPTG. 78 15 C TS 24 h,
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LK %5 R IR O .

(DIPTG R ZE 84 P EVE SN E N 20 h;
WS E R 15 Co A LM B 45k 0.2.0. 4,
0.6.0. 8 fl 1. 0 mmol/L IPTG % § % i5, SDS-
PAGE HiLjk %8 R B 0L
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0.8 mmol/L;iESIRE N 15 C;iES 12.16.18 Fil
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Fast Flow #fifk i %] & (sigma) 3 B F k47 H &
F Y 4l A . W4 Bk B e 1Y 2 S M. SDS-PAGE 41
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—80 CUKAfi .
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REAE 4 R/ 1 000 bp A2 47 1 H By & K R
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Jei « WACHE TR AR A7 R P I R 4N LS 4T SDS-PAGE
FL KRS N 25 2R SR A B R S TR A TP S K
M H M5 pCold 75 #ARXS A Eb . DT TE 78 43
TR 22 100 kD 7 H BB R A B R X
2 T SR AR I A A B2 H R SsSAD,
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M P& Ni Sepharose 6 Fast Flow i 7 & i
#EAT B 18 E sk, 43 5 200,400,600 F1 800
mmol /T %) BK e 72 20 Yk i, ic 46 vk 0 Y, T I ' BE
Ao (A 25 32 7% 400 mmol /L bW 2 LUK H 2
FVE . SsSAD 4 H 4> ¥ i 04 45. 27 kD, 1E N i
AH—A>55.00 kD 4> FH48 TF. 76 N sigfin A #Y 6
MNHBABRRZE R 4 T80 3. 71 kD, K El & & A
W41 100. 00 kD, SDS-PAGE W% 4lifb )5
PWHMEH > FES N, Fa& -8 HWEAD
2438 TR 2lifk (&l 3) . A Bradford 35 2
HME N 0.82 g/L,

J T R sk 5 R RS M B,
B4k pCold a3 A1) BL 21 star(DE3) strains 5%
S4).pCold 25 # & 1) BL 21 star (DE3) strains [
7% 59 F1 4 pCold-SsSAD i k7 ) BL 21 star(DE3)

5'-UTR His tag TF SsSAD 3'-UTR
A
B SsSAD M c M CK l_“
1200 bp—»
R Bl <« 800 bp :
v 4 500bp S00bp—> s
- . 4 200bp 200bp L vy
AN |

[ 1 pCold-SsSAD JF A% 315 4K Y 14
A. pCold-SsSAD JFUHZ R 1K AR EE 44 75 3 81 s B. SsSAD FER B L RE : M. Marker; C. 1~6 2 6 AN [a] B9 5 5 : M. Marker; CK. X} 1
Fig. 1
A. The map of pCold-SsSAD prokaryotic expression vector;B. Cloned the SsSAD gene:
M. Marker;C. 1~6,six different monoclonal: M. Marker; CK. Control

Constructed the prokaryotic expression vector of pCold-SsSAD
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strains W MR 70 5 H & A His 094 7 E 4720
fb L aifb G 4 LK 4, A B, gk s 097 W
HRP #ric i His Hiik 17 Western 2858 kil .
F#EAL pCold 25 #F &k i BL 21 star(DE3) strains F)
W Halifb f5 09 & E AR o B L 4 T pCold
23 #H AR HY BL 21 star(DE3) strains #9155 H 241k i

100 kD B

70kD-P»H
{ >
"
p
M 1 2 3 4 5 6
Kl 2 SsSAD AWM T RS
M. Marker; 1~3. KRR EE# IPTG %57 peold 258 8k 1Y
BL 21 star(DE3) [tk ;4 ~6. AR FE 1K) IPTG % peold-SsSAD
AR BL 21 star(DE3) & #F ; ik BrE M &K B WE D
Fig. 2 Expression of SsSAD protein
M. Marker;1~3. The BL 21 star(DE3) strains contains the pcold
empty vector induced by different contents of IPTG;4~6. The
BL 21 star(DE3) strain carried the pcold-SsSAD vector

induced by different contents of IPTG;Red arrow

indicated is on behalf of the target protein
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€ 3 SDS-PAGE Hy kA6 A ] e B2 46 2
imidazole Y& J5 19 SsSAD & 4 19 4l fb 45 R
M. Marker; Imidazole 200 ,Imidazole 400 ,Imidazole 600,
Imidazole 800 f{ 3 J5 A% ¢35 i % ¥ S 2 P47 RE i 43 51 200,400,
600 il 800 mmol/L Bk AL LG 19 SDS-PAGE Ha Jik # 11 45
Fig.3 The Result of SDS-PAGE gel investigated the
purified SsSAD protein which using different
concentrations of imidazole gradient elution
M. Marker; The SDS-PAGE gel lanes which marked Imidazole 200,
Imidazole 400, Imidazole 600 and Imidazole 800 represent
the total prokaryotic expression protein produced of
the parallel samples eluted by 200,400,600 and

800 mmol/L imidazole, respectively
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<4— 6XHis+SsSAD

< 6XHis

Kl 4 Western blotting %% H W& H
A & A His BAE 720 944k BL 21 star(DE3) strains,pCold 28 # /A& #) BL 21 star(DE3) strains 7 pCold-SsSAD J5i ki 1)
BL 21 star(DE3) strains &4 1 235 1 2 [ s M. Marker; B. 6 X His fHUAK I His 4 F 40465 /9 BL 21 star(DE3) strains,
pCold & # A 1y BL 21 star(DE3) strains Fl & pCold-SsSAD FiALY BL 21 star(DE3) strains W #k 12 [

Fig. 4 Western blotting identification of the target protein

A. Purified protein which induced by BL 21 star(DE3) strains, pCold empty vector in BL 21 star(DE3) strains and the BL 21 star(DE3)

strains contain the plasmid pCold-SsSAD by His tag,respectively; M. Marker; B. Investigated the target protein which purified

by BL 21 star(DE3) strains, pCold empty vector in BL 21 star(DE3) strains and the BL 21 star(DE3) strains by Western blotting
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s

P EH B E A SRR,

SIS R R HAR W IPTG i3 x H b &
H 2B BB 8, A S fe i IPTG 5 39K 2
& 0.6 mmol/L,

WRAMMER 6 X His i G HA 56
BB B Ig B BE JE (N1 Sepharose) 25 &, F| FH 240
SR FIDK M 55 Pkt 5 NPT R M 25 5 0 e B
AN [ A58 JE 14 R el 2 ofo Y 5 O 38 0 S R 2 BT 1 O ik
WRAFHENEA. LREEREIIZEA 4L
FEBK MR K 400 mmol/L, X4l fb i 72 b 45 4~ 4
4347 SDS-PAGE HLyk 347 . 45 R 2= Bl 44k iy B 1
BEERA AR S ai RO, R4, Brad-
ford Pl € T 2i AL 8 A9 & & W R 0. 82 g/L,
Western blotting i#f — 5 % 5 4lifk i) 25 11 2 3R A1]
FEMEMEA . difk)5 i E AT SsSAD 1)
PU A 1 1 55 R 1 BB SE Ly SsSAD 3
REWT 5% 29 & B Al
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