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WE . NBARIMNMAS ( Camellia oleifera Abel) T EHE-ACP Wil A (SAD) FEH (B CoSAD JEH) DI RE O #E T i AL
IR A4 JEAZ 2k 3K pET28b—CoSAD M F2 ik 84K pBI121-CoSAD 1 RNA FHi# & pBI121-CoSAD RNAi, 3%
PCR 4" 34 Ko SUBEY] 7 765 3 2RI T2 58 s 76 B3R b, S FR kAR 19 CoSAD SR AT IR /04T, I
%} pBI121-CoSAD %4k (3L FE T [ Arabidopsis thaliana (Linn.) Heynh.) sad 28728 & ¥k A1 pBI121-CoSAD RNAi ¥4 4k
)AL T A B A TR R A7 e R R 6 R 32 B T TR 1k 43 % 43 AT, PCR 47 34 RUBUBE 1) 45 2R 7R . A pET28b -
CoSAD ,pBI121-CoSAD 1 pBI121-CoSAD RNAi ZRAAMY FH 1 5 B v 3] 3R A5 H 19 4547, e WTIX 3 J 3R AR 34 H0 i
Yy A 1 mmol - L'IPTG 45155 0.5.1.0.2.0.3.0.4.0 fil 5.0 h, CoSAD FER B fEMEHE pET28b—CoSAD LYK
JAFF P BL21 B2 A5 A Hh TE 5 3R 3K BEAE AT 55 TR0 25 SRARATF A AE X 43 F BT i 29 47 000 HYAER H AR E 44, HL
B IS R WA S S A ) B S T . A pBT121-CoSAD #41k 440l 7a I 28 A8 R AE AR Al pBT121-CoSAD RNAi #41k[)
FURE T AR A R P AT B AT . GC-MS A3 Mg R R . 5 HURE T B A BUAB AR AR L, 9 AR (AR AR R 1)
T8 JIE T R R TR 5 0 s TR AR T PR 7% B3I (L S8 AR AAAE AR 48 pBI121 - CoSAD #% 4k )5 , 1858 g R AR AR iR 757
T PR AT TV R RS MR I R 2 4 5 3 B A AR R 453 pBI121-CoSAD RNAi #4405 , BENSR FIAZ MR A4 i iR
FAFARIMAR & SRR, 3R W pBI121-CoSAD FEALREME AR HE U B IT sad Z 75 (A R A4 P 16 I i s 1) AS A0 R B 7 1R
HeAk i pBI121-CoSAD RNAi FEALXT IR IT SAD R ¥ 22354 B2 A4l VB L 3% 2 v e 4 R 349 AT 52 i 480 S
FERRA R ER & & . WFIE 4SRRI L IMAS CoSAD FEIR HLAG VAT 1R IR 10 R ( RSB M o R RS el I ) 1) S A AR I I e (3ol
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Abstract: In order to reveal the function of stearoyl-ACP desaturase (SAD) gene from Camellia oleifera
Abel, that is CoSAD gene, its prokaryotic expression vector pET28b-CoSAD, plant expression vector
pBI121-CoSAD and RNA interference vector pBI121-CoSAD RNAi were constructed, and three types of
vectors were identified by PCR amplification and double enzyme digestion methods. On this basis,
induced expression analysis on CoSAD gene in prokaryotic expression vector was carried out, transgenic
identification and analysis on main fatty acid composition contents in sad mutant plant of Arabidopsis
thaliana (Linn.) Heynh. transformed by pBI121-CoSAD and its wild type plant transformed by pBI121-
CoSAD RNAIi were also carried out. Results of PCR amplification and double enzyme digestion show that
target bands all can be obtained from positive clones of pET28b-CoSAD, pBI121-CoSAD and pBI121-

CoSAD RNAi vectors, meaning that these three types of vectors all are constructed successfully. Using
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1 mmol - L' IPTG induced for 0.5, 1.0, 2.0, 3.0, 4.0 and 5.0 h, respectively, CoSAD gene can
express normally in E. coli BL21 competent cell transformed by pET28b-CoSAD, and can obtain a
specific target protein band with relative molecular mass about 47 000, which is consistent with predicted
value, and the protein activity increases with prolonging of induction time. Also, target bands all can be
amplified from mutant plant of A. thaliana transformed by pBI121-CoSAD and its wild type plant
transformed by pBI121-CoSAD RNAi. GC-MS analysis result shows that compared with wild type plant of
A. thaliana, contents of stearic acid and palmitic acid in mutant plant are higher, those of oleic acid and
palmitoteic acid are lower. But, after transformed by pBI121-CoSAD, contents of stearic acid and
palmitic acid in mutant plant decrease while those of oleic acid and palmitoteic acid increase. After
transformed by pBI121-CoSAD RNAi, contents of stearic acid and palmitic acid in wild type plant of A.
thaliana increase while those of oleic acid and palmitoteic acid decrease, meaning that transformation of
pBI121-CoSAD can promote the conversion of saturated fatty acids to unsaturated fatty acids in sad mutant
plant of A. thaliana, while transformation of pBI121-CoSAD RNAi has an obviously inhibition to
expression of SAD gene from A. thaliana, these two recombinant plasmids both can influent fatty acid
content in A. thaliana plant. It is suggested that CoSAD gene has the function in regulating saturated fatty
acids of stearic acid and palmitic acid to transform into unsaturated fatty acids of oleic acid and
palmitoteic acid, and plays a key regulatory role in fatty acid composition of tea oil.

Key words: SAD gene from Camellia oleifera Abel ( CoSAD gene) ; prokaryotic expression vector; plant
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fifi g Pk — ACP At 4 Fl i ( stearoyl-ACP desaturase,
SAD) s Z M) (JEHZ M EHMEY) ) Hh B S 5 T
Z—  TEAR AR TR e Ak SRy AN AR AN 107 7R 14 3 e v
JCHEAE Y Klinkenberg %51 (1) BF 57 25 S R B
AtSADG F: [ 68 9% % L B v ( Arabidopsis thaliana
(Linn.) Heynh.) 7K #% & JF ORI G AR K ssi2 -2 (IR
DR e K 52 22 AE R KK 5 T B A gl AR 3 05 2R A
T PRI RE A 1S T APL R I 14 P A AN A A g 0 R
i FERHLIASZ 05 E R . Schliter %51 AN : Ophrys
sphegodes Mill. AN[R] A ] B A B B2 M3 R 7RG 5 R 1Y
A NI M55 K 32 SAD FEP R Jf Hix
L8 SAD J PR BA A i TR A e TR 0 ) e 78 L PR
MR RN RE . PRI TR B AR AR TR &
JRAE T, SAD e DR RE AR P2 HAA A B T R A 4L R A
B, R R O R AR R E A B T Y W) 5 R RE
T TR, SAD FE LIRS 5 H A A B A 1) B 2 )
REREH Z—,

1A% ( Camellia oleifera Abel) Ay J5 7= v [E B 7 Y
SRR Tl T 77 258 i 32 2 R | S R LA
/b W U JRR TR 55 AN TR I PR 2H A8, % i 3k 90%
PIE, R e Yz —" o TERARISE
AAEFNAR TR A=W 5 WLY 43F-BILI A DCHIFFE N B
BT T Z 0 T, T USRS AL 1 25 Fh 7
i cDNA SCIEAT EST SCI% X 23 b AT 1 e b
RT3 3K 3RS R A RACE $E AR I45 4 RT-PCR

FAR RS T 2% SAD J&[H ( CoSAD FEIH) 1) 4 K
cDNA JPFI X% 7 S 4T T 41 19 A 9015 8 2 oy
B s B HOES 25O BT T 45 T R« AR 2R R T B A K
MEBLRF, CoSAD KM FRL B MRS 22 D
FIEHK,

J T 2B CoSAD REIR(INRE , MEH LT/
W5 TAERIEE T CoSAD 3[R 1) IR A% 3 1K 2 1A
pET28b—CoSAD Ff # 47 T JE K175 5 R 1k 43 #7 5 BL AL,
I T A A #AK pBI121 -CoSAD 1 RNA T3
ZRAK pBI121 —CoSAD RNAi, J£43 5%} pBI121 -CoSAD
EEAL 0 U M I sad 5€ 78 MK A Bk FI pBI121 - CoSAD
RNAi 54 A0 040U RE T BF A RUR AR HEA T T % 35 PR 36 o
FERG TR LA 43T, LA A 1 — 2548 7% il A il
T ARG IR A B 53 I S HE B AR 3

I AR

1.1 #RFnt

A CoSAD F:H ) pMD18-CoSAD JFiki DNA | J&
W FRIB AR pET28b MHY) R ZAA pBII21 KIGHT
DHS5a Fl BL21 852 25 4 Ml A HFF TR LBA4404 32 75
L8 Ry AR S B AR AT AL R s B AR RULL R I Col -0 FlI
T-DNA i A AR R (B sad 278 1R ) A13g02620 1)
7 B 9 [E Columbia 23 7] ; F R EL R Al PrimeStar
W F 5 AR TR (K ) A7 BRAA w5 A 4 £ R 240 DNA
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FEIGR B TR G R) 65 LA K Bh B 5 s [ i ik
& A E Qiagen 2y Al ;45 F FR il 4 PN 1) i
T, DNA #E#:/ LA 2 DNA marker 1 [ 32 [E Thermo 23
] 5 W] 72 B 3K pEASY - Blunt - Simple 1 [ Jb 5 4>
KEAEWHARAFRAF, WF TAESSHh g e
WIEARA BRI F 78

FEAUZRELFE C1000 B PCR X ( 2 Bio—Rad
N]) L CFX96 %8 )6 5 £ PCR X ( 35 [H Bio-Rad 72
F]) . Agilent 7890A —5975C S AH € i J5 i kA (52
Agilent A F]) Mini-Sub Cell GT Cell HLJki% % (3
[E Bio—Rad 23 7)) . ChemiDoc XRS BEME 14 & 48 (3£
Bio—Rad A 7)), STI6R 75 1 ¥ v B O AL ( 35 [
Thermo /A H]) . SHKES000 18 i 4% IR ( 3¢ [E Thermo 23
A]) (KB240 1% i 5 I 55 7% 48 (2 [E Binder 23 7)) #l
KBWF720 A4 KIEHEEE 7746 (12 Binder 2AH]) ,
1.2 7%

1.2.1 PCR B B4k % SLERAM PCR KW R
SARBUN 50 wL, B 5E LUEF N IES 1914 1 pl.2 pl
i DNA 0.5 pL PrimeStar fiff .10 pL 5xbuffer 4 pL
dNTPs #131.5 pL FZEK,

1.2.2 REBARIHEAGHERESEE RAIEWE
CoSAD FE[F Y cDNA gty X F¢ 51, et It A pUH R %
FRIRFART W) CoSAD-28b F1 Fll CoSAD-28b R1, 5|
YIF 543 59k 5'~CAGCCATATGGCTATGAAGCTCAA
TCCC-3" (F Kl £k 3 /R Ndel BEVI7A5) F1 5'-GCTC
GAATTCTCAGATCTTCAGTTCTCT-3" ( F ¥l £k % m
EcoRI B 5) . DL pMD18-CoSAD Jfiki DNA WA
M F%H8 3R PCR VAR R HEAT PCR ¥4, ¢ 32
¥4 :98 °C i 25 #£ 5 min; 98 CAEPE 10 s, 54 CiB K
10 5,72 °CZEAH 2 min,35 MG ; f )5 T 72 C 4t
10 min, FHBCEARFUECL. 2% B RHEE IR #EFT PCR
FE B R RCRE I, e BEORH 5 300 8 1 U B A iR AT
1= Al A e,

H Ndel Fl EcoR 1 4351 %F 81 W i H B4 7= %) Fil
pET28b FkiiEA T XU 1 3F: [l Ui g U1 7= 91, FH T, DNA
A g T g V) 7 ) R AT o GE 4%, 3R 15 pET28b -
CoSAD, ¥ pET28b Fl pET28b—CoSAD 43 il 4k 5]
AT BL21 JEAZ S A M, 285 Kan Pod: 35 552 07 ik
BHE B V& 2E AT PCRAS W0 0 g 1) 56 5, DU I ) i )
1 mmol - L™"IPTG X PH M 5 B #E 17175 3 R 35 Fil SDS-
PAGE HLIK 34T, 15 0 [al 530 & 0.5.1.0.2. 0,
3.0.4.0 5.0 h,

1.2.3 MR EBARGREFME
1.2.3.1 (P RBEAEUE BT pBlI21 ik
AT R B DA S R, B YA S Xba T AN
BamHI 7EIL AR S5 A A BB 4 0 vk el i
pBII21 Rk, MRIEEGYIO7 T BETE 2 F5 bl S 1) B Ah
DNA F Bt Dimer F1 F Dimer R1, Dimer F1 & 51 7.
5’ = GACGTCTAGAAGCTCGTACCCATGGTCGAGTAGT
GGATCCGATCAGTATGAGCTCCCAC-3" ( TR £k ¥k
R Xbal Neol .BamH1 Fl Sacl BEYI{7 55) ; Dimer
R1 #5145 - GTGGGAGCTCATACTGATCGGATCCA
CTACTCGA CCATGGGTACGAGCT TCTAGACGTC — 3’
( FRIZLAKIRFEIR Sacl .BamHI Neol Fl Xbal FH])
iR . H TAE % WOK B3R DNA KR B e il mig vk )i
200 mmol « L™ AUV, & WL 50 pL #EA7IR 5B 2k
TR M .94 C7Z8ME 5 min,90 °C .80 °C .70 °C .60 °C Fl
50 C45iB K 1 min,40 CiE K 5 min, F R B AR 4
B0 1. 5% BHEOM R RS HE A7 R VAR | I 4 BEAHE 535
S FH UL A E T AR O™ P i sl Ak RN TRl

H Xba T F1 Sac T 43 51 Xt [\ 0 (%) B /9 7= 9 Fn
pBI21 kit 4T WD, DRI 7= % ; ] T, DNA %
FI ) Wl U0 7 Wy AT 3% 42, ARAF pBI121 - Dimer, ¥
pBI121-Dimer LRI KA DHS JBAZ S A,
283 Kan HUMERE R0 5% FH M B V5 2E1T PCR AN A1 il
YIS 58 Ko 5 $RBUTCRE DNA |, —20 C A7 45 H .
1.2.3.2 fHYRBEEIE  AKIETMAS CoSAD FE
BRI cDNA 4 5 X 7 91 3 11 3 & s A Xba 1T Al
BamH 1 FEVINL 55 (5149 CoSAD PE F1 il CoSAD PE
R1,CoSAD PE F1 BJJ¥%k . 5'~GCTCTAGAATGGAG
TTTTGTCACGA-3" ( F Xk £ /R Xba 1 BEYINZ A5) ;
CoSAD PE R1 #yF%14 : 5'~CGGGATCCGATCTTAAC
ATATTGGAAG-3' ( FRIZL /R BamH 1 BEUIH 1) .
L pMD18-CoSAD JFAi DNA JJfsid R FHRTIA R PCR
N R AT PCR Y73, 47 3 2 5. 98 C iAs Pk
5 min; 98 CZ8 #: 10 s.57 CiB k10 s, 72 CHE f#
2 min, 35 4~ & 15 72 CEE ff1 7 min, 3F T4 CH IR
20 min, FHFREARFUIEL 1. 0% B e EE R JE A7 FL Tk
Fer I, e REORH S G (o U B B e A T 38 7 ) 1y
FEAN RN

H Xbal 1 BamH 1 43 50 % RS B ) r= 9 il
pBI121-Dimer FTRL i 7 XL U1 I [0 Wi il 91 7= 97,
T, DNA %5z B % {ig U1 7= Wy 2647 3% 32, K45 pBI121 -
CoSAD, ¥ pBI121-CoSAD #ALFI K HF 5 DHS o JE&
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ZASAM P AT KA G 2t Kan HUdERE 57 0 5 BH
PEvEREH AT PCR A I A V) % Ky . $2 30O
[A11& pBI121-CoSAD ¥ pBI121 Fl pBI121 —-CoSAD 4}
EEAL B AR FT B LBA4404 JEZ B4 v, 25t Kan
PPk 3E 5 0 8 PH A SR IF 64T PCR A
1.2.4 RNA T#®HBARME S EYIEB=00
5 BLAST X}, CoSAD F: K Y cDNA i 5 [X 7 51) 1)
126 ~ 631 bp X [H]J5 41 5 A PR 5F, B8 0 X TR) 7 3 1 11
FEE I T WA Xbal F1 Neol BEYIAL A IF 8] T30 A
B A Fati 5 BamH 1 F Sac 1 VI 5 8 B )
T4 B 519 .51 %1 CoSAD RNAL F15% K .5 - GA
CTCTAGAGGAGGTTGAGAATCTAAGGA -3’ ( F %I £k
FR Xbal BEVINT 5.) ;514 CoSAD RNAi R1 JF51 4
5" = GATCCATGGCCATTCCTGACC - 3" ( F R £k %R
Neol BV ) 3 5149 CoSAD RNAi F2 /731 .5 -G
ATCGGATCCCCATTCCTGACCCAAT-3" ( FRIZkFE R
BamHI B VI 7 #5 5 51 #) CoSAD RNAi R2 J#51 K .
5"~ GTACGAGCTCGGAGGTTGAGAATCTAAGGAA -3’
( FRIZFEIR Sacl WEVIFL ) . LA pMD18—CoSAD Jit
K DNA AR % B ATIA A9 PCR WK R iEFT PCR
ool PR Y M. 98 °C i AE M S min; 98 CAE M
10 .60 CiE K 10 .72 °C ZE{H 2 min, 3£ 35 PDEIH,
72 CHEAH 7 min, JFT 4 CHEMR 20 min, £8 0 KFH
S1EL 1. 0% SR HEEE I F DK A I 5, 4 1) 4% R AH DG
F G B AT 2 A3 = A T Atk A R
Tl AS CoSAD K9 DNA 55 A &
F, MOk FIUR I ArSAD LR N 2 118 Ry 1E 18] T4
BRI T80 R By bl R B, R, AR R AeSAD
FEH) DNA P90 IEE 1 T H A Neol Fl BamH1
it V) 67 5B 514 . 51 ¥ ASAD RNAI F1 514 .
5"~ GACCATGGTGAGATAGTTTCAGGCA -3’ ( F %4k
FR Neol BHYVIAL AS) ;5149 AtSAD RNAi R1 J¥51 4 .
5'~CAGGATCCCCTATGAAAGATAAGTTAAAG-3' (T
VL FRIR BamH1 BEYVIALE) o FIFEY)EE K 2H DNA 42
AT G PR BRI 2l APl R e i SRR 2 DNA JFDA
AR DL AtSAD RNAi F1 F1 AtSAD RNAi R1 M5
Yy RHHTR R PCR RV AR R 1T PCR 97318, ¥4
T4 :98 °C i 28 15 min; 98 CZEPE10 s, 62 Cil
K10s .72 °C %E {12 min , 35 4~ 1§ 3 ; 72 °C 4E fi#
7 min, 7T 4 CAEHR 20 min, FFEAF501.0%
TR WH R A T P KA 42 R DG 3500 6 1 FH 15 A
BT 3G =W sl AL A

XFIE e B B g | 8 5 7= 4 LA & pBI121 -
Dimer JFCKI 1T Xbal 1 Neol ¥RV, FH T, DNA 4%
Xt 1) 7= A 3% %, 3545 pBI121 = CoSAD Sense
JFKL  WHZ R B2 AtSAD RNAi 519 (4" 88 7= Wy ik 17
Neol 1 BamH 1 XY, F T, DNA ¥ £z %5 g ) 7=
YT %R , wAg pBI121-CoSAD Sense+AtSAD Intron
JEORE s W2 TR L B B 1) T R B | 1 7y ik
17 BamHI F1 Sacl XE§Y], H T, DNA % 42 i % it 1]
FEMIEAT R B3R5 pBI121 -CoSAD RNAI JFiki,
BZ TR AL B AT 1 LBA4404 JBz B4 , 25
Kan U135 75 0 16 BH A 7 B4 T R DIAG I
1.2.5 #M&Feh44es ik H pBI121-CoSAD #%
AR I sad 2B RM R , H] pBI121-CoSAD RNAi #%
R TIRE FR K5 &4 pBI121 —CoSAD Al pBII21 -
CoSAD RNAi J5T KL (9 A& ¥ 1 43 0 97 K 55 % 2 W W
0D6m{ﬁﬂ\7 1.2~1.6;T4500r - min ' B0 15 min,q&
BEUUTE B UIERTE TR B R IR, (TR 0Dy, [H
250.8 pH 5.6, B HF A= 7 1 58 A5 PR 101 5 I+ 4l v 55 97
BEFA 3 em, KERTUA LT ; 7 5 L7 R A i
R, RS2 1 ming FH IR f0 SR bk 3k Y 81
EHFE 24 h E I TIE R OCIERTE L FEER 1k
WIR PR, B335 21 ~ 28 d JEWdE T AR Fh 1,
JFES A 50 mg « L7 Kan 9 MS #5555 FiEA7iiBE
K RERS IE 7 A KA B Eie f h gk 24k 45 20 d
J5 o IR B AR i DNA, L CaMV 35S Ji3 81
FER A3 7 81 AR 523354 T PCR 9734
1.2.6 FEWER a3 A= GC-MS 547 FREUGU R IF
YA A AR AR Ky 35 1y B A A ik PR AR 174 i
4% 500 mg, T &L IS BRORY AR 5 2 ) R oK rh o
A 1.4 mL F B R B M BRI A | 1 LR
BEFIHE 27K & 50 pL, T34k 3% 5 & T 70 C iRk
15 min, T4 000 r - min™' &0 3 min, W FIFHE; 1)
DLEHF A 750 pL =& H 5E,37 CHEIRYRY 5 min,
F 4000 r - min' B0 3 min,@i?ﬁ?&;%#i?ﬁ?&,
JNA 900 pL =5 H %%, F3h#ik% , T4 000 r - min™' 2
0> 15 min; B 1 mL FJEER, A 1 mL R A7 R A1
PSR A (MR B 3:97) , F 100 °C 4544 H iR Ak S i
4 hy I SE UG, AR HT ROV TP A 4 mL 4k
IKIFATHRHBEYS, T4 000 1 - min~ B0 10 min, 35+
RV, A R 2 UG AE B2 I AGE BT
IKBREREN , =20 CAMF N b ik, & BHEm
IR 224 80 WL, INA 10 wL AEBEFT 10 WL MSTFA ,
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T 37 C AT U 30 min; FHIE C 5K 50 s B
BHM R 25 55 3T GC-MS 4t

GC—MS ZpHr &1 . HP=5 MS A7 S5 31 6 40 45+
(30.0 mx0.25 mm,0.25 pm) , N &4l A
K(99.999% ), ik 1.0 mL - min™", KL IR
250 °C, FHl SR . A5G R 50 °C, PR EF
2 min; L4 °C - min™ HERFHE S 120 °C, 755 2 min;
5L 6 °C - min' HETHEE 230 C ,1%3% 5 min,
KB R AR 10:11770)

B BB IR, L BE R 70 oV B T URIR
JE 230 °C , PUBZFFIREE 150 °C AL HiZR IR BE 280 °C 5 H
FAEHEAR LR 1 588 V., B HAHER m/z 30 ~ 400,
TR 2R T Nist08. L R s ik 12

2 HERFpHT

2.1 % CoSAD EEE#ZREHBENEERFS
RIESH

FFIMAS CoSAD LI % #2: 31] pET28b ik I, k15
fE 4 JFORE pET28b—CoSAD %% A KT BL21 Bz
AYHMIH 28 Kan HUPE S 5% 0 4 10 FH M 0 9% OF 2047
PCR A&, 25 5 278 PCR ¥ 34729 1 450 LAY &%
L2 1200 bp (Bl 1), WIS E L5 R (E 2)
T ZEA TR 2 KRB &, Hh— &%
W BEZY 5 300 bp, 53— 455 BEZY 1 200 bp,
Xof PV 24 7 AE A Y S R A T , 5 A iR CoSAD
PR B P i 9] e A 8 428 1 W 3th 3% $E F pET28b 2844 | |

M 1 2 3 4

1000 bp
800 bp

600 bp
500 bp

400 bp
300 bp

200 bp

100 bp

M: DNA marker; 1-4. pET28b-CoSAD.

1 8% CoSAD B R RiZRA Rk hELH Tk pET28b-CoSAD )
PCR #1845 R

Fig. 1 Result of PCR amplification of recombinant plasmid pET28b-
CoSAD in prokaryotic expression vector of CoSAD gene from Camellia
oleifera Abel

VLI pET28b—CoSAD H 4 T 4 i 2

%1 mmol - L7'IPTG i}‘%‘%ﬁlﬁlﬁﬁl‘ﬂ)ﬁ, XA
pET28b il pET28b—CoSAD JFHi (1) K 7 #F 1 BI21 J%
Z AU ML AT SDS-PAGE HL 3k KGN, 45 5 (& 3) B
7 7E SDS-PAGE LUK 5 H AT 05 31 W] g 1 52 174 F3
KT ISR AR X 4 BT 2970 47 000, HLFf5 5
P [F 42 < 2% AR B B S5 T 48545 25 UKL pET28b 114
KA FF R TP I A H BAH L ) B AR Ul B R A A

M: DNA marker; 1. XUl Y] J5 19 55 241 5 %7 Recombinant plasmid after

double enzyme digestion.

2 iM% CoSAD EFE RiZFAH M EHFH pET28b—CoSAD i
WEGYILER

Fig. 2 Result of double enzyme digestion of recombinant plasmid
pET28b-CoSAD in prokaryotic expression vector of CoSAD gene from
Camellia oleifera Abel

M 1 2 3 4 5 6 7

120 000 — s
85 000 —

50 000 —R

35000

25 000

M. #rifE 2 FHFRIC Standard protein marker; 1: 754 pET28b I B K
Bacterium liquid containing pET28b; 2-7: %47 pET28b—CoSAD HYJTE & ,
JI1 mmol + LM IPTG 43 3355 0.5.1.0,2.0,3.0,4.0 f1 5.0 h
Bacterium liquid containing pET28b-CoSAD, which were induced for 0.5,
1.0,2.0,3.0,4.0 and 5.0 h by 1 mmol - L' IPTG, respectively.

E3 %1 mmol - L' IPTG %S A E R i8l /5 &H =4 RHL pET28b-
CoSAD KX A+ BL21 B 540585 8 5 SDS-PAGE B ikE i
Fig. 3 SDS-PAGE electrophoretogram of total protein of Escherichia
coli BL21 competent cell containing recombinant plasmid pET28b-
CoSAD after induced for different times by 1 mmol - L™! IPTG
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Y JEAR%FE IR BAR T CoSAD H:[H RENS HEAT IE W 5 s A
B AR B A T S T ZE R — 2L,
2.2 M CoSAD BEFEEYFRIEHEMEE
W53 pBI121-CoSAD %54k 2 KT # DH5«
JEAZ AL T I AT R TS, X 4R P BT RE DNA
HEAT PCR AN, 2558 (&1 4) 3R W1 . Z2 B0 FH P ve e 1 B
P o1 ARKELN 1200 bp BB AT, S04
CoSAD H:[H cDNA #fid X A BEAHAT . 2830 Xbal
BamH1 SUYIJG , 2500 7R85 4 % 2 45017, K&
FE43 124K 14 500 F1 1 200 bp (& 4) ,2 A iy
43915 pBI121 BAKHT CoSAD HEH cDNA 4 i [X () K
FEAR , R BT AR IR S H AR 09 )7 51 AE R] , H itk
VLAY CoSAD HEPRIREY) ik AR E BT
2.3 jMZ CoSAD E[FE RNA THHEHEE
P45 R B IR M AS CoSAD KL K E/ B ] T4k H
BEKE N 506 bp, BARGIT ASAD RN & T KB N
500 bp, MR A1 B b 3R B 2 A iR DNA 2843

1 2 3 4 5

M 6 7 8 9 10

M: DNA marker; 1-5: PCR #3445 Results of PCR amplification; 6 -
10 X455 Results of double enzyme digestion.

B4 % CoSAD BEEEYRIZHAE P EHRA pBI121-CoSAD H
PCR # & W B 45 R

Fig. 4 Results of PCR amplification and double enzyme digestion of
recombinant plasmid pBI121-CoSAD in plant expression vector of
CoSAD gene from Camellia oleifera Abel

M 1 2 3

500 bp
300 bp

200 bp

100 bp

Xbal F1 Sacl XUEGYIJG , 4738 7™ Py (0 v Ik (&1 3 2
P2 G KA 20 14 000 F11 500 bp (B5),
HorpsE 3 556 57 VKIE 1) TR DNA 285 AU 5 4k
PR R B B 5 WO 285 SRR — 0, #E0 AT PT BE A R
PR A sl TR TSR 15 2 5 4 55 5 RIS 8 Tkl
SR 81 5 B R P SRR R
2.4 HZE CoSAD EFRHERFRBEHRMNETE

KM AS CoSAD LR B FE P 32 38 2 A& pBI121 -
CoSAD FEALPIRIIT sad ZE AR (RFE AR , T4 L DH 45 o 45 2R
ULIE 6, 2% S 32 0 . BF Az 750 R 5 A A X6 41 PR )
PCR F=#1h 3178 H R 517, TEE 6 UK %% 3k P 2848
PAE R TRt oA B E A Rt 0 G Sy {1 BH P A AR
HAls i) T AR P& F CaMV 35S 3 373K, AT
P73 1 200 bp (19 H BYARAT 48 AT 02550 2 1 S AR R
G RERE

K HHINAS CoSAD BEH ) RNA THi84k pBI121 -
CoSAD RNAi 56440 It B 11 BUAE Mk | 75 3k R S5 o 45

M: DNA marker; 1-8; XY J5 A 5 41 ik Recombinant plasmid after

double enzyme digestion.

5 il% CoSAD EFEH) RNA Tt &k EHR# pBI121-CoSAD
RNAi FREEYI 4 R

Fig. 5  Result of double enzyme digestion of recombinant plasmid
pBI121-CoSAD RNAIi in RNA interference vector of CoSAD gene from
Camellia oleifera Abel

M. DNA marker; 1; BFA=FUAERE Wild type plant; 2-4 . FEFEF AR (AR Transgenic mutant plants; 5 228 {AHIFE Mutant plant; 6-8; F43EH 5848

AR BR Transgenic mutant plants; 9. pBI121 JFRL Plasmid pBIl121.

E6 #IEITEF AR sad REGE R FE F REEMEK (42 pBl121-CoSAD #1L) ) PCR 184 R
Fig. 6 Result of PCR amplification of wild type plant, sad mutant plant and transgenic mutant plant ( transformed by pBI121-CoSAD) of
Arabidopsis thaliana ( Linn.) Heynh.
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WRIGHS , 45 . ThAS CoSAD BEIH AL M e N DIRE S Bt 17

RULE 7, 25 R0 B AR RURIRR ) PCR B34 7= vh
Jo H B4, T i R B A RURE AR P BB 1 H B9 2%
i o
2.5 HEFEEKNIEHEBSENH

XTI AT CoSAD 55 R 40U R JT i 5 DX By A6 AU
sad FEEAAEAR ARG SE R RE (1) 4 Fb 3222 )15 Bl 1R A
SrERITA R (R 1) Bon . 5E AR L,
RAFKFERR TR IR & A B 22 5, BERINA
o0 I 77 PR VR R ) 5 e KR A B R TR R ) % A
W T e, TR RTI i D7 7R A 2 R et s e 1) % D) I
FHE(P<0.05), &t pBl121-CoSAD ¥4k )5 , %
AR R 0 R 1D R % B A B AR Ak, o TR

M

800 bp

500 bp
300 bp

200 bp

100 bp

JU17 P T P R YT R 190 5 1G0T  R B I R A E
iR AR R PR O 5 T I, L 4 AR R 40 B 75
P B A RO R AR, 403d pBI121 — CoSAD RNAi % 1k
Jei , B A OB PR B B W R 4 ot B B A fe, R
IR Ry ASGRL R 107 R R 194 5 ) 0 A R Y R 1Y)
T A TR TG A 7 R A T A A i TR 1
HRE A, 20 pBI121 - CoSAD %% 1k fE % 112 1k 421 15
I sad FE7SVRAE AR AA P16 A 195 2 1] AN 6 B 7 7R
%4k T pBI121 —CoSAD RNAi #5Ak X il #5 7F SAD %
R 238 BAT B R p 3 /R L a2 el 20 ook 1 B
S UL R ST AR R A P B AR TR =

M: DNA marker; 1. #PA= R #R Wild type plant; 2-6; T e DR B A AU AE R Transgenic wild type plants; 7 pBI121 JFiki Plasmid pBI121.

B 7 BT ER 4 B Ak R B B R B A BV A% ( 42 pBI121-CoSAD RNAi ¥4¢ ) B PCR ¥ #8455
Fig. 7 Result of PCR amplification of wild type plant and transgenic wild type plant ( transformed by pBI121-CoSAD RNAi) of
Arabidopsis thaliana ( Linn.) Heynh.

*1
Table 1 0
thaliana (Linn.) Heynh. (X+SD)

B EF LR sad REFERR HBEEERNTERMERA S & EHLER (X£SD)

Comparison on content of main fatty acid compositions in wild type, sad mutant plants and their transgenic plants of Arabidopsis

I 0 T P ARLX 5 4/ %%

Relative content of fatty acid compositions

ity =<3 : ‘ A ‘
Type of plant R R IGRN TENE R THIER
Palmitic acid Palmitoteic acid Stearic acid Oleic acid
7 RUR R Wild type plant 15.8+0.5 4.420.1 1.420.1 2.5+0.1
RAFRAEER Mutant plant 17.7+0.3 2.7+0.2 2.7+0.1 1.320.1
HILR RAFARFE R Transgenic mutant plant! 14.7+0.3 5.6+0. 1 1.10.1 3.120.1
T BE R 87 £ U R Transgenic wild type plant®) 16.9+0.3 2.3+0.1 2.5+0.1 1.5+0.1

D pBI121-CoSAD A4k Transformed by pBI121-CoSAD.
2 2 pBI121-CoSAD RNAi 4k Transformed by pBI121-CoSAD RNAi.

3 it frgE b

Cao 55" AR IT P 3R A1 SAD JE DR 7E K M
FRA P EATRIK  3RAS T AN 43 B 2 B i &
L TRIIE R AT B R AR R AR 1) 75 A 45. 2% T R =

35.2% AHIMER & I WG n, VEE FIIMAS CoSAD
FIE T pET28b—-CoSAD JFAZ ik A, H-1E KT
BT S RGE KA T A 4T SR 2 47 000 1Y
Fest HE A, UM ASAY CoSAD 3£ H BENS 7 H ARSI
St AH R AR 1 IE AT IR 8 BH R, e B R T g B A
KR IT ALSAD FEH B Dy RE , °T LA i 500 g IF 19 5%
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FERBFFERT CoSAD FERBEATHEAN /M

Lightner %5 & BRI IF sad 2878 R AR (14 1 g
iR o e e LT AR BRI R, LI R SRR R AR B 7 i
I, Kachroo 4517 M UL g I vh e B 315 6 4% SAD
[ 3R R 45 55 R 198 9 A8 (AR ok 1) I i 20 1l 5 8 A
RURERE YA AS R R B 1Y) 22 5%, Forh AuSAD4 R X6 )i
AR At3g02620 1 Rg DR & = A8 3 B i
I, AR 5T L 5 AR R g 4 RE, FIHIAS CoSAD FE A
(AR 4 2 1R B A | 3 ok ) R B AR, i FOU R T 5 A A A
PRI I AT ot A0 A0 - HL 0 A ARUAF R, 150 B Tl 5%
[) CoSAD JERFEPLm IT  RERE K 5 AtSAD4 JEH 2K
LR DIBE

FIFHIHAS CoSAD A HER) RNA TPtk (Axt 4
FA TP AR BURE R A T AL, 45 A SR B SR AR AR T i
AR 0 R 5 et T v L I AR R 77 1R 25 e U] IS o,
% RNA 46 28 0k o 19 5 41 JBkE pBI121 - CoSAD
RNAi B I TIAE CoSAD KA rpAEH A4S By T fiE
DX g, DRIt 2 20 0 78 90 R T 1 7 5 IR A Ak
e T2 AiSAD [RIRSER A 1E % ik, S350l
FA ST AR 4 B R 2 ek A%

25 LTI A CoSAD F:IH BERS JE ¥ A7 AR R AN
i I T S5 R G 7 T2 1) A i R 9 7 25 AN 1 R i
IR %Ak S ASFP T IR IR A L S AT A &
L (I Py O A= BUR - A NI R U B 4rS

S

[1] WHITTLE E, CAHOON E B, SUBRAHMANYAM S, et al. A
multifunctional acyl-acyl carrier protein desaturase from Hedera helix
L. (English ivy) can synthesize 16- and 18-carbon monoene and
diene products [ J ]. The Journal of Biological Chemistry, 2005,

280 28169-28176.

[2] HWANGBO K, AHN J W, LIM J M, et al. Overexpression of
stearoyl-ACP desaturase enhances accumulations of oleic acid in the
green alga Chlamydomonas reinhardtii [ J]. Plant Biotechnology
Reports, 2014, 8. 135-142.

[3] RUDDLE P, I, WHETTEN R, CARDINAL A, et al. Effect of A’-

stearoyl-ACP-desaturase-C mutants in a high oleic background on
soybean seed oil composition[ J]. Theoretical and Applied Genetics,

2014, 127 349-358.

[4]

[11]

[12]

[13]

[14]

[15]

[16]

RAMESH A M, KESARI V, RANGAN L. Characterization of a
stearoyl-acyl carrier protein desaturase gene from potential biofuel
plant, Pongamia pinnata L. [J]. Gene, 2014, 542 . 113-121.
KLINKENBERG J, FAIST H, SAUPE S, et al. Two fatty acid
desaturases, stearoyl-acyl carrier protein A°-desaturase 6 and fatty
acid desaturase 3, are involved in drought and hypoxia stress
signaling in Arabidopsis crown galls[ J]. Plant Physiology, 2014,
164 . 570-583.
SCHLUTER P M, XU S, GAGLIARDINI V, et al. Stearoyl-acyl
carrier protein desaturases are associated with floral isolation in
sexually deceptive orchids[ J]. Proceedings of the National Academy
of Sciences of the United States of America, 2011, 108. 5696 —
5701.
BITF 4, WX, MR, hEFEEZTFMF RS SR M].
Jemt: Ml R, 2006 : 370-383.
WXL, BI5 4, Wik, 5. IR T EST SCREM K 23R
IRFEH AT T]. Mol R, 2006, 42(1) ; 43-48.
TRIERL, WX, BRIENE, 55, hAE SAD FEIH 42K cDNA 3Ef%
BAEMIERAAAHTLI]. MlkRRE, 2008, 44(2) : 155-159.
WOHLRY, R, SRSERL, A TSR DR A QR AR Th G R R
SEN AN & A AL SE [ J]. P DR Ih AR, 2014, 29
(2):26-29, 35.
FIEHN O, KOPKA J, TRETHEWEY R N, et al. Identification of
uncommon plant metabolites based on calculation of elemental
compositions using gas chromatography and quadrupole mass
spectrometry[ J]. Analytical Chemistry, 2000, 72 3573-3580.
JRMS, L4t THRIE, % HS-SPME-GC-MS Az iR
BRI R [T]. R WI 591 &, 2012, 24
(12): 1782-1786.
WM, R M, SREKAL, . TOUES RO B0 RGN
PRI MR [T]. fdbBReE, 2013, 34(12) ; 281-285.
CAO Y J, XIAN M, YANG J M, et al. Heterologous expression of
stearoyl-acyl carrier protein desaturase ( S-ACP-DES ) from
Arabidopsis thaliana in Escherichia coli[ J]. Protein Expression and
Purification, 2010, 69: 209-214.
LIGHTNER J, WU J, BROWSE J. A mutant of Arabidopsis with
increased levels of stearic acid[ J]. Plant Physiology, 1994, 106 .
1443-1451.
KACHROO A, SHANKLIN J, WHITTLE E, et al. The Arabidopsis
stearoyl-acyl carrier protein-desaturase family and the contribution of
leaf isoforms to oleic acid synthesis[ J]. Plant Molecular Biology,

2007, 63: 257-271.
(REHE: k2R)



