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Abstract: This study aimed to construct Brassica napus chloroplast acetyl coenzyme A carboxylase single cross-over
expression vector,to lay the foundation for chloroplast transformation research of B. napus acetyl coenzyme A car-
boxylase,at the same time,to provide a good reference for the research of oilrape lipid metabolism. According to the
known sequences form GenBank, the corresponding primers were designed,the gene sequences of four subunits for
plastid acetyl coenzyme A carboxylase were amplified by Polymerase chain reaction. The form of acetyl coenzyme A
carboxylase of Escherichia coli and the form of acetyl coenzyme A carboxylase of plastid were similar, therefore the

gene sequences of four subunits of plastid acetyl coenzyme A carboxylase were spliced according to the form of acetyl
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coenzyme A carboxylase of Escherichia coli. And the plasmid pHBM714 was obtained by cloned the gene fragments
of chloroplast acetyl coenzyme A carboxylase into pMDI18-T vector. Then the DNA sequence of plasmid pHBM714
was taken as the templaste,and the front of primers were added to the gene sequence of restriction enzyme sites of
Cpo 1 and the gene sequence of restriction enzyme sites of Asc I respectively. At last,the sequence of chloroplast ace-
tyl coenzyme A carboxylase was amplified by Polymerase chain reaction. These products of Polymerase chain reaction
were processed by T4 DNA polymerase in the protection of dTTP,and which was jointed with the larget fragment
that was got by the plasmid of pHBM720 DNA digested by restriction enzyme of Cpo 1 and restriction enzyme of Asc
1. The ligation products was transformed into Escherichia coli Xl,,-gold. The recombinant that was verified by ampli-
fication of Polymerase chain reaction and restriction enzymes digested correctly was named the plasmid of
pHBM726. The recombinant plasmid of pHBM726 was the single cross-over expression vector for chloroplast acetyl
coenzyme A carboxylase in Brassica napus which was obtained with selection marker of spectinomycin resistance
gene (aadA) (-Prrn-SD-aad A-ACC-g f p-psb A3'-Rbc1-Amp™+ Ori ~ACCD-). And it consisted of spectinomycin
resistance gene (aadA ), biotin carboxylase gene ( BC ), biotin carboxyl carrier protein gene ( BP4),
carboxyltransferase beta subunit gene (3-CT) ,carboxyl transferase alpha subunit gene (a-CT) and green fluorescent
protein gene (gfp) ,furthermore,the six genes that were connected in series,and these genes which were expressed
together with a common promoter sequence in Escherichia coli. The plasmid of pHBM726 was constructed success-
fully that were verified by restriction enzyme digestion, Polymerase chain reaction and sequencing. Finally, the recom-
binant plasmid of pHBM726 was expressed in Escherichia coli » with the recombinant plasmid pHBM726 of Esche-
richia coli could grow well on the medium plate containing spectinomycin, and the single colony was able to emit
green fluorescence under visible light excitation, which indicated that spectinomycin resistance gene and green fluores-
cent protein gene were expressed successfully in Escherichia coli ;the expression products of four subunits of plastid
targeted acetyl coenzyme A carboxylase gene were all detected by Western blotting, it showed that four subunits of
plastid targeted acetyl coenzyme A carboxylase gene were expressed successfully in Escherichia coli. All the results
showed that four subunits of plastid targeted acetyl coenzyme A carboxylase gene,spectinomycin resistance gene and
green fluorescent protein gene which were successfully expressed in Escherichia coli. This study constructed single
cross-over expression vector for Brassica napus chloroplast acetyl coenzyme A carboxylase, and will lay the solid
foundation for the chloroplast transformation research of Brassica napus.

Key words: Brassica napus; chloroplast; acetyl coenzyme A carboxylase; single-cross; expression vector; construction
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HEAT PCR 473 , DT AR A5 BT 44 2 A2 19 A= W) R R AL Tl
FENFEH, PN 94 °C 5 min; 94 °C 30 5,53
‘C 1 min,72 °C 1.5 min, 30 ™MFE¥ ;72 °C 7 min,
PCR ¥4 28 35 i B 368 J5¢ PR VK 396 I - 36 U 1E 6 Ji5 » (o]
WOIEE T 4 COREE AR TE

123 AMEHABRAZTORAR (BPOMT ¥ R
I BAE AL 0 AR W) 3R OR B BRI 1Y cDNA
FEB (AY538674. DB 1 %+ 519 (P3 I P4) . 1 5]
¥y P3 1 5" Shine-Dalgarno (SD) ¥ (AGG-
GAGGG) 5 GGCCA 3k . 7E51 4 P4 % 5" 3t Jn 1
GCGA 423 ; LB ki pHBM703 DNA R #HR . UL P3
F1 P4 A 519, 54T PCR ¥ 38 o 3K A5 0 1R =2 17 19 A=
WEREBLE A ERFH ., P &R 94 C 5
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FERYHE ML A-EcoT14 1 FEARAS 811045 fE DNA bRic. F
[l 1.LABRL pHBM625 AR 4 3L 1 BC # PCR =¥ ; 2-
3. DAFR pHBM702 R BH Y 8 3E Bl BC 1 PCR =9 ; 4-5. LL
ks pHBM703 g AR I 38 3 [ BC 9 PCR 45 6-7. LUK
pHBM705 NHARY 85K BC 1 PCR 745 8-9. LI ki pH-
BM706 SHHEIHY 1Y S H BC ) PCR 4,

Fig. 1 Amplification of the four subunits of plastid AC-

Case M. DNA standard marker (A-EcoT14 I digest) , the same
below. 1. PCR product/template pHBM625; 2-3. PCR product of
BC/template pHBM702; 4-5. PCR product of BP4/template pH-
BM703; 6-7. PCR product of 3-CT/template pHBM705; 8-9. PCR
product of a-CT /template pHBM706.
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DNA 7, 5 W A9 7 — 20, K ik B A 3 42 F BEIR
Ml glifb )5 . 26 PCR 50 UF 5 B U 50 i 1F 8 J5 » DAt
PAF T BC F1BP4 XA FEH &4 5 Befl p-CT
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ps BC seccaP2 BP4 BCT P31 aCT
LI oo S GGCCA
— ~ —AGCG —ACCGG . P
PCRl PZGACCGE PLRl P28 PCRl P30 PCR l P32AGCGC
G TCA —————————TGGCCA GGCCA TCGCA CGCA TGGCCA ACCGGT TCGCGA
ACAGT ACCGG ACCGGT AGCG AGCGT ACCGG GGCCA AGCGC
T4DHA T4DHA ; T4DHA T4DHA
polymerase T4 polynucleotide | polymerase T4 polynucleotide | polymerase polymerase
+ kinase | + kinase | + +
L dTTP dTTpP dTTP
GTCA = T CGCA———————T T
AN GGCCA ——————T p e
T | ACCGG P T—I AGCGp T | ACCGGp, GGCCA | AGCGC
Solution | Solution |
ligation P29 ligation
GTCA L CGCA —
GTCA TGGCCA TCGC pCGCA TGGCCT TCGCG
CAGT ACCGG T ﬁg Egp ACCGGA AGCGC
PCRl P28 pCRi SFAGCGC
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ACAGT AGCG AGCGT AGCGC
T4DHA ) T4DHA
T4 polynucleotide |polymerase T4 polynucleotide | polymerase
kinase kinase | +
dTTP dTTP
GTCA T
P & pCGCA T
T | ALCGp T : AGCGCp
Solution |
ligation
GTCA P—ZS :
pGTCA TCGCA T
T ALCGT AGCGCp
r —AGCGC
PLRlv P3s
GTCA TCGCGA
ACAGT AGCGC
ACC

K2 R E AL SRR A R ALY 4 SR (Y 55 PR T B 2 5

Fig. 2 Assembling genes encoding the four known components that plastid ACCase
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& 3 WA W ESE =9 (BC+BP4 BCT +a-CT) Y]
YTE LU BC A opd BRI B Y BL PCR 7205 2. 1
Kefift Kpn 1 BC Fl bp4 DI B 3. HIFERE Stu 118
BC 1 bpd BIAFEP EE H B 49788 8CT M o CT PIAIE %
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Xho 1/ FCT M o-CT B 2 H B,

Fig. 3 Identification of the ligation products between
two DNA fragments ( BC + BP4 B-CT + o-CT) by
digestion 1. product of BC+BP4 by PCR; 2. BC+ BP4 digested
by Kpn 1; 3. BC+ BP4 digested by Stu 1; 4. product of f-CT +a-
CT by PCR; 5. f-CT +aCT digested by BstX 1; 6. 3-CT +aCT
digested by Cla 1; 7. -CT+aCT digested by SnaB1; 8. B-CT +a-
CT digested by Xho L.
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& 4 PR rESE = 8 (BC+BP4A+3CT +o-CT, Bl
ACO YIS AEE 1. #7385 W ACC (9 PCR 7 4; 2. H
Xho 1 W§FEf# ACC 1) PCR =¥ 3. Bl SnaB 1 B ACC
PCR 7#9y; 4. J Kpn 1 #§F%f% ACC B PCR 72495 5. JH Cla 1 i
F&f# ACC 19 PCR 725 6. Hl BstX 1 i [#fit ACC 19 PCR %),
Fig. 4  Identification of the ligation products between
two DNA fragments (BC+ BP4+3-CT +a-CT) by di-
gestion 1. product of ACC by PCR; 2. ACC digested by Xho 1;
3. ACC digested by SnaBI; 4. ACC digested by Kpn 1; 5. ACC di-
gested by Cla 1; 6. ACC digested by BstX 1.
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Fig. 5 Construction for the plasmid of pHBM714
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&l 6 Bk pHBM720 £ Cpo 1 F1 Asc TXUEHE] 1. ik
pHBM720 DNA; 2. Cpo 11 Asc T XU fi# Bk pHBM720 DNA,
Fig. 6 Plasmid of pHBM720 was digested by restriction
endonuclease of Cpo 1 and Asc I 1. recombinant pHBM720;
2. pHBM720/Cpo 14Asec L.

HLZ 20 5 Ak 5 2y 9 i 38, A 2 5% Hi 38 (De
Cosa et al.,2001;Ruiz et al.,2003),
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K 7 PCRIGIFHEAH T pHBM726 1. LIBk: pHBM720
DNA J By 174 2] i PCR 7915 2. LABURL pHBM726 DNA 2
By LM BC 485119 PCR ™4 3. LUk pHBM726 DNA
JIBEAR BB 3 R BP4 43 8§ PCR 7= ¥); 4. LLJERL pHBM726
DNA Jy # #z 9" 3 3 I gCT 18 5[ 89 PCR = #; 5. DL Bt ki
pHBM726 DNA AR Y 1 HEH o CT 1531 PCR =¥ .

Fig. 7 Identification of these recombinants pHBM?726
by PCR 1. Amplification by PCR/template: pHBM720; 2. Am-
plification of BC by PCR/template: pHBM726; 3. Amplification of
BP4 by PCR/template: pHBM726; 4. Amplification 3-CT by PCR/
template: pHBM726; 5. Amplification of a-CT by PCR/template:
pHBM?726.
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Fig. 8 Construction of Brassica napus plastid

single-cross expression vector of pHBM726
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ENl K B o CT KB W5 3. Western BB KN 3L K BC
BFIE 7= W) 4. Western EJ 3 £ i 3 A p-CT 9 £k =¥
5. Western Il 6 I 25 384K (1 2235 724 .

Fig. 9 Testing of expression products of these genes en-
coding plastid acetyl-CoA carboxylase in E. coli by West-
ern boltting M. protein molecular weight standard marker;
1. Gene BP4 in expression product was identified by Western blot-
ting; 2. Gene a-CT in expression product was identified by Western
blotting; 3. Gene BC in expression product was identified by
Western lotting; 4. Gene 5-CT in expression product was identified
by Western blotting; 5. Expression product of vectors that have not

contained ACC was identified by Western blotting.
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