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# E. #PCRyEMNATHFAYS DNA i # il K GBI EMNEEE fad2-1, E#EF) pMDIS-T Hik
FL AL KA AR TM109 Bdk. 7). A DNAstar 54 # T RIEH . RIEHERBFIIRETEDR
KEAE pBe, R LR FFE B #k LBA4404, 2 WEF ) % & f1 PCR 3 & W, 3R18 BoA BB EH K 1 771 9 & FF
BEIAE BAEEREET AR, 23 A SR MRS RRERE, RENEAER AR 75 %,
PCR 3 ## ity npt-11 A ,RT-PCR W B KT K X B BB R R R =W GC-MS W KB & &
T MRS EREIK. ZRERW, REN fad2-1 ZEN 1196bp, EEFF] 5 NCBIFE R RHWER fad2-1
BolEOEAAMERD 96. 7%, KX AT fad2- ] EFRAERELEFAREEFRE.
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Study on the construction of antisense expression
vector of Glycine max oleic acid desaturase gene
and its transfer to Nicotiana tabacum

TIAN Miao-Miao, LIU Yan-Ju, LI Min,ZHOU Yan-Qing* ,
YAO Huan-Ling, XING Yan-Hao

( College of Life Sciences, Henan Normal University, Xinxiang 453007, China )

Abstract; The Glycine max oleic acid desaturase gene fad2-1 was cloned from its genomic DNA by PCR. The ampli-
con was linked to pMD18-T vector and transformed into E. coli JM109. After sequencing,the correct gene was re-
versely inserted in pBt expression vector in order to construct plant antisense expression vector, which was trans-
formed into Agrobacterium tumefacien strains LBA4404 by freeze-thawing method. The modified strain LBA4404
was confirmed by double enzyme digestion and PCR detection. The antisense fad2-1 was introduced into tobacco by
Agrobacterium tume faciens-mediated leaf disc transformation,and 75 kanamycin-resistant tobacco plantplets were re-
generated. PCR,RT-PCR methods and GC-MS analysis were used to detect the npz-1I gene, the transcript of anti-
sense fad2-1 and oleic acid content to get the positive transgenetic plants. The results indicated that the size of the i-
solated gene was 1196bp, bearing 96. 7% identity with the published data in NCBI database, The antisense fad2-1
expression vector was successfully constructed and transformed into Agrobacterium tume facien strains LBA4404 and
tobacco cells,and antisense fad-1 gene was successfully integrated into the genomes of tobacco cells and expressed in
transgenic tobacco plantlets.
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KRG (Glycine max) Rt FHEEHWE . EH
MEARMEY . REREEFRBSRE LRI GiD
%, KEFEHIEM AL 15%~20%, K #5005 b Bt
EER, 58N, HPEREAMBEHR T MRS R
BEE50% B, MBRE 300 E. RKEMARY
L REHAMA 31% (Kim & Krishnan,2004), ¥
B R GEREER I BR | W BR A W BRER 5F 5 A
JE 1 BR 4R AR 3K P AR A AR B R R O A AN R I R
BRI ER DA K SERRRR M A AR BT BR . L AE AT AR
¥ 4R RN . L o 26 B 58 T 1t 9 5 R (Gunstone &
Pollard,2001; Thelen & Ohlrogge,2002), k&
EEFFERPIRS S, “ERW T MWK REMR
T, i, RKEMHHRSERTERS, TEMR
MEMRENETETERMG. €4 HIE . REXE
HWREBNEHRERERZEM BEFHMER
TREMSFEA. Ho, R FEE G R 6 etk
R BR 2 AL BUE AR A X SR B —— K L T R AR
RAMEHERREEARRE XEHFH+HmKR
EENERHEARZ — (FEHEHE,2007), &A] 2004
FEAKRTEREA DNA TR T K T h 8RB 1R 1 B 2
A fad2-1,3HWE T EH K SCHEY R EBRERE
RATE TREE RER,2005), IE s K O R
REBRKGIRITRMAE. B, KEHERHRE
BERARTEN L EERERMERRE &F
s . HPRARHN . BRBAN R RN TE
REHENFE. R, CURIAKXRTERNBNE
3 ARFF R B RR O R AR B 2Rk & W | T ik SR
MEFEGFELSERWR W RERE,2008),
B, IBR X KT fad FAKRTH R EIE RS
REEEN, AULEEFREFIR TEZA  BZR
NEREAEXEYRE  RRAEEERAR L
KRBT, ABIRICE T X2 M BRI A 5
H(fad2-1) , BT HR XREBAE, I LK EE
ARBEFAE. KB TLEAE. FHZERIAR
Y EE S, g HRIBMIE.

1 AR R

1.1 ##

AL (Nicotiana tobacum ‘ Xanthi’ ) f-F d 1§k
K¥EEEBETRLYE, KT HMHEE 12 (Glycine
maz ‘ Zhoudou No. 127) T iy i B & F 1 i R ik
B¥MRAGARENRALESRE, HYRER

& pBt, KIG#F & (Escherichia coli) JM109 B &k
MWW AT E (Agrobacterium tume faciens) LBA4404
HMALKRFEE TR FE LG BN, pMDIS-T k.
PCR =¥ v i & .BamH 1.Sal 1, T4 HEE S
B KERZREYA A, FRRBUAN & PCR =4
SN E EFXEFERE. FHERL . EEZNANE
FBE L ERAEY AN A, TagDNA B & B,
RNaseA 1 § KX 5 & {8 22 ®, ADNA (EcoRI +
HindI1I) Marker Fi 2000D marker g § IBM 2 7],
100bp Ladder #1 200bp Ladder W B 4 A ¥ T2
N, EYHAEFEREESFRE TIMSH+100
pmol/L AS)  F3E FEHFE T2(MS+1. 0 mol/
Lmol/L 6-BA+0. 05 mol/L IBA) W& i 2E 3% 57 %
T3(Him 50~80 mol/L Kan F 500 mol/L Cef §
T2 MAERKEFFERE T4(H i 50~ 80 mol/L Kan FI
500 mol/L Cef f§ MS),

1.2 A&

1,21 KRG ABADNAMRREAKXE fad2-1 LB

.y KEEEYS DNA PRSI (BEE

%,2005), BT NCBI RRM KT fad2-1 EHF
R5 A L48320) FFFI FE Y R E FAK pBe B9 EEUI (L
A,F F DNAMAN 3 4% 519, Kb L3519
EH Sal A&, TUHEI®WER BamH 1L A (T
SERBYWAA): EWSIY.5-TTT TTG TCG
ACA CTA GGC ATG GGT CTA GC-3'; F ¥ 3]
#.5-TTT TTG GAT CCC CAT CAA TAC TTG
TTC-3', PCR R Rk & 30 pL, & 1 pL iR
(0.3 pg),3 pL ) 10X PCR v ,1. 8 pL B9 2.5
mmol/L MgCl,,3 pL # 10 mmol/L dNTP,1.0 pL
7.5 UTaq 8,300 pmol/pL B L. FE# & 1.0
pL,1.0 pL 9 pg/pL DNA #itR, 94 CHiZH 5
min, 94 CA# 1 min,59 ‘CiB X 1.5 min,72 ‘CZE
f# 3 min, 35 MEF . B&SE 72 CHEAF 10 min, PCR
PHE=YIR 100 3 AR b G B s Uk, B8 ST T R AR
FoMBHY TV LW

1.2.2PCR 2 th ik 5 B L X AT B

8 b g 2 A= A B 9 PCR 7= 4 24k 1B 5
#&Xf PCR F=#it AT Eli Mgtk R BERAXES
H: )48 B T-#ifk PCR =4 so il 5] & # 44k PCR
FEME B 3 pMD18-T Vector F,16 C#E#E K.
IR FXME (2001) By 7 i %l % E. coli IM109 J&
REER, FREREETYWRELERES E. coli
IM109 4, FI B AR 3% R B 6.8 7% /) B DNA,
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HXT R R #E 4T BamH 1 #1 Sal 1 SUEE 47 F1 PCR
YU5E .

L23 ARAA oM ARBERILE BLARKEH
WEATHSEXLEBEEREYARMF. XA
DNA star AT I F I mB Y EERFI S
NCBI A fad2-1 B FZBHEERHFTR
TEHE XY,

1.2.4 EX A& Bz FH BamH 1 H Sal 1
53 5 SUEG Y] B DNA FAH Y R B8 K pBe, Bl H
MERABEENRAB. A T4 5EBE 5%
16 CiE# R, KB EHAR R4 K pBr-FFAD,
L2.s RBEBRA GO HFL T LR pBt-
FFAD Jih0F0 R Rl 1 % AL AR 8 R #F B LBA4404 &%
EEMR, HEN FPEERERITHE LB
FFAD, R, RIH B KL, #17 BamH 11 Sal 1
EG VIR & PCR #: .

L2.6 MELEHHBEF WBHEHEMFRIER
M, F 10% NaClO %R ¥ 20 min, THEK WY 4
W AL ERAR E Z RGBT 1/2MS $i373E
FL B TFEEAES. 3dEMFHE FERKEFLS/D
MR, R A K,

L2 TRERFEZERAHNE  MNFEREHER
BT YEB Bk & (F Kan 50 mg/L,
Str 100 mg/L),F 28 C,240 r/min R 5 IE 1G4k
Fifk., 1 mL HRERM T 50 mLYEB &3 5%
HRGIEFE Ao N 1.0 £4,5 000 r/min B> 6
min, WEREEK BEET Tl MEEFE FH Aw b
0.8,% M.

L2.8 MEHNLAHLAAHKGER RAMR
L IR IE HEAT M B 09 18 1% #% 1k (Horsch £§,1985),
BUEMERE R WEF 224G, BETFTEREAR
BB R EREE T1 F 8 30 min, HE R
WRRER, F R EESEMER. B R,
ALHERREZRER . BHEETF T2 HxRE
£,(26+2)C, BEHEsF 2~3d. RE¥K LRIt
FMRAEBERFEFRE T3 L, SHEE 16 h, )b
HESRF 40 pmol » m? » 57,25 CHESR, 10d EAR
AARK B AT, FHER RSN ERE, 5
MNEFERZE 4L em BRI, Y THEAERITEE (O
mg- LY RLHEE (500 mg - LAY T4 B3k,
BRWEALZGHR 1 KEFE, HERERY. R
RAERZEREA30D , BELEEKEREESF,
FREEFR.

L.2.9 FREFBWEHMKY PCR EZ Bt
A AR A R R E AR A i, Al CTAB 7k
(Doyle JJ & Doyle JL,1987) £ BUH ¥y i 2 H 4
DNA., i PCR FE&K M fad2-1 KW, HEF S
¥ H:94 CHA M 5 min J5,94 CZHE 1 min, 69, 3
CiB K 1 min,72 “CEEMH 2 min, 3R 35 K, BJg 72
CHEAH 10 min, & 1E K .4 CHR#E . B 15 pL PCR
PP, & 1 OXBERRFEEE IR ZE TAE &9l e
YKk, BLE 5 V/cm, 38 S 0 3 FH BRI R AH 3R 45 BB AR
1.2.10 FAREXMEHH4 Y RT-PCREZ FH
BIOZOL &3 & B 4% E H M 5 ot B RNA, R % H
cDNA J5,#47 PCR ¥"#% . PCR R &R : IE X7 5]
Y3k 0. 3 pmol » L' (1 pL), dNTP10 mmol « L
(0. 4 nl),10 X buffer(2, 0pL), DNA # 1k 20 ng(1. 0
pL),Tag & 1UC0. 2 xL),ddH,0 #h5F 20 pL, RT-
PCR ¥ ¥R .94 CTHAEY 2 min,94 CEH 45
$,58.0 °C,iBk 60 s,72 °C,ZEf# 90 s,35 NEF, 72
CHEAf 10 min, ¥ K M 5EMRSG, BUEE 10 pL, Fi 38
BEHEERC B Uk 4 3, R AMT T MR G R AR
L2 1l #ARmMEHATHRLSEANR HWEY
MR TE 45 CTRAE 1 h, ¥y 8E, 13 100 B, BF T4
IO EHRTE. FREL 100 mg AR AE MRS A
20 mL HRENRER  MABEC —BRARER,
A 2 mL 10% (V/V)BiB& B BR V5 W, ¥ 5 min, &
BTHESR, #ITPRBAERYE, RAEHEMAEETF
KAENE 5 mL FFTHER., FERWS 2 000 r/min
D, BCFRE RS, HER P BRI R A br i

B 1 BHARK pMTFFAD 12 H fad2-1 /)
PCR H1 SRS U1 7 47 ) T B v 68 e v Dk
Fig. 1 Agarose gel electrophoresis of PCR and
double RE digestion product of fad2-1 in
recombinant plasmid pMTFFAD

M1 :ADNA/EcoR 14 Hind 1II; M2.:200bp Ladder; 1.8 W&
B fad2-1# pMDI18-T ik 2. "B EE fad2-1 § pMDIS-T
#8AKH BamH 10 Sal IYI=Y; 3. % F pMDI8-T £k
H#H fad2-1 1) PCR 7=4).
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B fod ZHEEFS AY660024) IR EFF,
Fi DNAMAN %44 te st T EAH UM R 68. 77 %,
2.3 R RESEHUE

Fi BamnH 11 Sal T FR 41 ¥ P9 41 8 5> 51 SUEE 4
H 4 ok pMTFFAD iRk 44 pBt, 4351 [ i Fn
alifl fad2-1 gene 5F K& pBt By KU A B,
RE BHiERACEARE . KBRANELRE
pBt-FFAD (& 3), G M B HARBERTHE
LBA4404 Bk, % B 3K 18 1Y FH o4 32 B BE L 3k UL A
BI7% 43 IR BUSRL DNA, F§ BamH 11 Sal 1 #4733
EEYI 4 M PCR ¥R W, HRE SR B B BB A
B. A6, kB fad ZEEHRBRITE TEHR.
2.4 K EELSHALE®RELE

AR L BER 150 BeAMH A, ZE A 50 mg/L
FHRERNLEFRE LH%, B8 100 268
REHF MEHHEBES 70 mg/L FPEEMNE
REFEL BFRBOER. RELKHB SHERER
WRAMBEEMN. HAESIEHNE 4,

Hind W
Vs

ZE—;m‘ BamH |

—

NOSP-NPT 11-NOS

fad2- 1245

NOSP-NPT li-NOS

full of fad2- gene
] anti—f~fad
{ 12229 bp

B 3 YR FLBH pB-FFAD fify g

Fig. 3 Construction of plant expression
vector pBt-FFAD

25 HAHEEN S FLE
25,1 R FEAFEEMENY PCR E X Db
FH 4 DNA R, KA PCR £ AR RE I 45

HEENEAER. 2PCREWM, Z3 75 KL £
ERMkP, B 67 HhEKRY DNA P HHL 1 200
bp MEMERRF B (fad-1 R, A HEE LM
. 8 MR FIBE R DUHEM AR A 4 DNA
TR R A DNA —HEBEEY H B4 1200 bp B
BRYEE R B, A REEEAERK.
2.5.2 FMEEMELY RT-PCR £ & %f PCR
KW S BE 1 9 5% AL M B AR R AT RT-PCR 4347, 3
—SRWIMNEEEEREENREFEL. N 67
Bk PCR PHHEME R o, BEPLZE 5 2 %k, #E4T RT-PCR
i, M 5 BT RLUE W, 5 Bk DR AR bk R BH T BR A
RNA 33§ H 25 1 196 bp W EHWER I B, T
PN RNA AV B Z R EH. HBHER
HEREHEFRAR PRI ERSL,
2.5.3 # A HMEMMT BB L hE4F i
MAH MR ER LT AE . MR, HXRK r=
0.99991, BIHH % AR=1. 95CR—0. 0931 ; W jH
B, MR RE r=0.99998, Bl IH KN AR =
1.49CR—0. 0589, )t F 31 = Fp4E & A9 u R, A8
ALRARFHES 1 B3 G4 R4
CHEREFREY S MBRSES A
0.087%.0. 090% F1 0. 091%, W A8 & B 4> 5l K
0.211%.0.198% H10.192% . Hit,HRxEFEEL
MR AR RS 3. 41% ~4. 6%, T W iH R
RN B 6.16%~9%.,

3 it

CHE P T 1A 4 SR 5 A Bk R VR 4t T L 3R 1R
YEYIEVER B & (R YL 6 R Y B T
HRAMEENDESE T HAFEENEA IR
AN%,2008), FIAAR XEERABTHYBTWER
RYMEHR EHEYEETERFRORSEZ —. FHE
R, BEEFEAR IR BEBLRERE,H
W, RETEEFNN L EHEREEEE P
T(ELMH%,2008), RFRLEREH, R X fad2-
I A AHBREGIMENENAF,. ML —ER
EEMEITHEE fad2-1 HEMFRK, ARERE
B HIKE 22 B R R A R L R AR R
PR 3K K 40 a8 A6 BR il T % 5 DN 7 kLR T 1R B
HEUERE TR AR A A ARME. HI, B AENHEY
B FMB AR RN RN AR EE R
ROJEIRE . B 5T 8 A A 0 2R 4% o B & CaMIV35S






