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Abstract: -12 fatty acid desaturase isan mportant enzme in the route of production of polyunsaturated lipids Con-
trol the gene expression of  -12 fatty acid desaturase can change plant fatty acid for good plant biodiesel Two dDNA
fragments of fad2 gene were cloned using degenerate primers fran Caragana intemedia, an important biodiesel plant

The DNA sequence analysis indicated that the fragnents contained 452 and 480 bp regectively, and shared 88% of
hamology with Glycine max Gnfad2-2a in GerBank Both of the gene fragments were registered in GerBank
(AY957393). The fragnent AY957394 (452 bp)was digested with the enzzme BanH | and Sacl, and ligated o the
correpponding sitesof the pB 1121 in the antisense orientation The pB 1121fad2 vector was introduced into Agrobacteri-
um tumefaciens strain LB4404 by electroporation and trandomed t leaves of tobacco via Agrobacterium tumefaciens
gystan. Plantletswere regenerated in vitro by resistance selection on medium containing Ampicillin and Kanamycin

PCR amplification with primer designed according to the fad2 gene fragnent and NPTl gene in pB [121 denonstrated
that antisense fad2 was integrated into tobacco genames The analysis of fatty acids of tranggenic tobacco plantswith
antisense fad2 shawed that the content of linoleic acid was 1Q 3% less than that of the un-tranggenic tobacco plants
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FAD2R1: 5’ -CCCCTAA (A/G) CCA (A/G)
TCCCA (C/ T) TC-3’

PCR 200 L DNA 1pL
(2ug- ML '), 10 x PCR ( 25
mmol- L°') 2uL,1p L FAD2F1(10u mol- L™ '), 1
ML FAD2R1(10dmol- L°*),10 mmol - L * dNTP
Q 6M L, Taqg Q5uL £ 94

5min, 94 30 s 54 30 572 1 min, 35

1 72 7 min

1% , ,
pGEM T-easy , pGEM Tfad2,
DH® , ,

123
452 bp (AY957394)
Sacl  BanH| :
N8FAD2-SacIF: 5' -CGC TGA GCT CCG TCG CCA
TCA TTC TAA CAC-3’: NS8FAD2BanH R: 5’ -CTA

TGG ATC CCC CCT AAG CCA GIC CCA TTIC-3’

pGEM Tfad2 FCR, 450 bp
pB 1121 Sacl BanH| ,
DH%X ,
DNA,
pB [121fad2
(Agrobacterium tumefaciens ( Snith et
Towvnsend) Conn) LB 4404,
Electroporator 2510, 2 500 V ( 200Q )
, 3 4s
[12]
124
[13],
pB 1121 fad2 pB 1121



8 20
, ; GCMS
2
125 21 fad2 dDNA RT-PCR
DNA CTAB PCR PCR 1%
pB 1121  NPTII , 1 dDNA, 450
fad2 PCR bp( 1 2) 452 bp GerBank
N8FAD2-SaclF N8FAD2BanHIR NPTII ,
fad2-a (AB188252) fad2-2 (SOYMOGDA)
pB 1121  NPTII PCR 25 88% 87%;
ML, 194 5 min, 94 30 554 30 572 80% 86%
1 min, 35 ; 72 7 min GerB ank ,
126 AY957393
fad2-2 (soybeffiCTCCTAGTCCOTACHRTTCATGGAAARNCAGC CATECE R INC] o 599
fad2 (caragan........ CNNATNNNNA TR TN 1] ] 92
fad2a (soybe CTAGTCCCR CRE T IR 1] 531
fad2-2 (soyb ] s 699
fad2 (caraganfien] E A 192
fad2a (soybealien C) ITC} 631
fad2-2 (soybeTHAR TEEA ] a2 g & -
fad2 (caragang"l| 28 g 7] 2 5 292
fad2a (soybealTRA (TR TREEA Al ] T 1317
fad2-2 (soybe 899
fad2 (caraga 392
fad2a (soybea a37
fad2-2 (soybe 999
fadZ (caraga 483
fad2a (soybea 931
fad2-2 (soybeAACAGTGGATAGAGATTATGGAATCC TGARCAAGG TC TTCCATAATATTACAGACAC TCATGTAGCACATL CAATGCCACATTATCAT 1099
1 fad2 fad2-a fad2-2
1: 1 kb DNA ; 2: pB [121fad2
3 pBl121fad2 BanHI|  Sacl
1: 1 kb DNA ;2 6: PCR
2 fad2 dDNA PCR fad2 Fj3 1121
Sacl  BanH| , fad2
22 fad2
23
pB [121fad2 Secl fad2 pBI121  NPTII
0,
BanH | 1% PCR ( 2,
, 3, 450bp ,



1 : fad2

, 32
, 10 3%

1. NPT PCR s

2:1 kb DNA ; 3 fad2 PCR
4 fad2 PCR

fad2

, fad2
(.8l fad2

(cara-

gana $p. ) :

fad2

[1] , ,
[J1. ,1997(4):8 11
[2] , _ [3]. , 2001,
21(4):515 518
[3] Harrington K dJ Chemical and physical properties of vegetable oil es
ters and their effect on diesel fuel perfomance[ J]. Biomass 1986
(9):1 17
[4] Okuley J, LightnerJ, Feldnann K, et al A rabidopsis FAD2 gene en-
codes the enzyme that is esential for polyunsaturated lipid synthesis
[J]. Plant Cell, 1994, 6 (1) : 147 158
[5] Marillia E F, Taylor D. Cloning and nucleotide sequencing of a dD-
NA encoding aB rassica carinata FAD2 (A ccession Na A F124360)
[J]. Plant Physiology, 1999, 120 (1) : 339
[6] HizW D, YadavN S, Relter R S, et al Reducing polyunsaturation
in oilsof trangenic canola and ybean[A]. In: KaderJC, M azliak
P PlantLipidM etabolisn[ C]. Wimington: Kluwer A cademic Pub-
lishers, 1995: 506 508
[7] , , - [J]. ,
1999,24(5):56 58
[8l . [J]. )
2000,17(6) : 481 491
[9] SayanovaO, SnithM A, Lapinkas P, et al Expression of borage
desaturase DNA oontaining an N-teminal cytochrome b5 damain re-
alts in accumulation of high levelsof  6-desaturated fatty acids in
transgenic obacoo[ J]. Proc Natl Acad Sci USA, 1997, 94 (8):
4211 4216
[10] Yukawa Y, TakawaF, Shojik K, et al Structure and expression of
wo sed-pecific DNA encoding stearoyl-acylcarrier protein desat-
urae fran ssame, Sesamum indicum [ J]. Plant Cell Physiol,
1996,37(2): 201 205
[11] ChungCH, Kim JL, LeeY C, etal Cloning and characterization
of a seed-pecificw -3 fatty acid desaturase DNA from Perilla fru-
tescens[ J]. Plant Cell Physiol, 1999, 40(1) : 114 118
[12] J, EF, T
( ) M1 , :
, 1996
[13] Zabarovsky E R,W inberg G High efficiency electroporation of ligar
ted DNA into bacteria[ J]. Nucl AcidsRes, 1990, 18: 5912 5919



