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Cloning of ACC Oxidase Gene in Sugarcane and the Construction of Its Plant Expression Vector

DONG Wei-ging et al  (Department of Plant Science of Agronomy College, Guangxi University, Nanning, Guangxi 530005)

Abstract [Objective] The research aimed to provide the theoretical basis and the technical reserve for the genetic engineering breeding of
sugarcane. [Method] Total RNA was extracted from tender leaves of sugarcane. Two pairs of primers were designed according to cDNA sequence
of ACC oxidase (ACO) on GenBank website to amplify ACO cDNA sequence in sugarcane. The sense and antisense plant expression vectors of
ACO cDNA in sugarcane were constructed. And the recombined plant expression vectors containing ACO gene was used to transfer the competent
cells of Agrobacterium tumefaciens. [Result] The ODx/ ODs value of total RNA extracted from tender leaves of sugarcane was 1.90, which
indicated that the extracted RNA had good integrity and high purity and it could completely met the demands of cDNA reverse transcription. The
whole length of ACO cDNA obtained from sugarcane was 969 bp, with the nucleotide sequence homology with ACO cDNA in sugarcane of 98.6%
and the amino acid sequence homology of 97.5%. The sense plant expression vector pBlaco and the antisense plant expression vector pBlantiaco
were successfully constructed and they were introduced into A. tumefaciens EHA105. [Conclusion] This research laid the foundation for studying

the functions of the gene and breeding new transgenic germplasm resources of sugarcane.
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Fig. 1 Construction of sense plant expression vector pBlaco and antisense plant expression vector pBlantiaco of the ACC oxidase cDNA
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£ ACO-02 It RT-PCR /" ¥l

Note: M. DNA Marker DL-2000; 1. RT-PCR products with ACO-01
primers of sugarcane ACO cDNA; 2. RT -PCR products with
ACO-02 primers of sugarcane ACO cDNA.

3 RT-PCR F=# B kit
Fig.3  Electrophoretic band of RT-PCR products
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Fig. 5 Verification of pBlaco and pBlantiaco by restriction
enzyme

24 WERFEBOELSERE FIHAEEHR E R

M 1 2

2000 bp

1000 bp
750 bp
500 bp
250 bp
100 bp

#:M & DNA Marker DL-2000;1 > pMD18aco/BamHI and Sacl;2 &
pMD18antiaco/BamHI1 F1 Sacl.
Note: M. DNA Marker DL-2000; 1. pMD18aco/BamHI and Sacl; 2.pMD

18antiaco/BamHI and Sacl .

4 EARBH pMD18aco F pMD18antiaco FIEEYIIEIE
Fig. 4 Verification of recombinant plasmid PMD18aco and
PMD18antiaco by restriction enzyme
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Fig. 6 Electrophoretogram of plasmids pBlaco and pBlantiaco in
agrobacterium-mediated transformation by PCR detection
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Table 5 Stigma exsertion rate of the 4 PTGMS lines

HRBAZEAT R SFEEL Total FEskAhEE% Stigma PAAPEESR Onestigma AUJREE R Double stigma  &L4MEER Total stigma
PTGMS line florets // 2 exsertion florets // 7% exsertion rate // % exsertion rate// % exsertion rate // %
¥ 125 S Xiang125 S 518 428 40.9 31.7 72.6

2 S AnxiangS 572 495 51.2 353 86.5

3¥% 64 S Peiai64 S 697 608 50.7 36.5 87.2

B S HeS 676 543 45.6 34.7 80.3
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Table 6 Glume opening time, glume top distance and glume
opening angle of the 4 PTGMS lines

Y 3 % M = = 2

SRHEATR PN e Glume SKBIAE Glume
. Glume opening - . o

PTGMS line ; top distance //cm  opening angl//

time//h

7¥ 125 S Xiang125 S 1.68 0.39 30.8

2 S AnxiangS 212 0.37 325

154 64 S Peiai64 S 1.85 0.45 33.0

B S HeS 1.78 0.43 29.6
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Table 7 The test results of stigma vitality for the 4 PTGMS lines

%

YEEBAZA T & PTGMS line

1 Ak1day 2 k2%day 4 3~ 39day

a4 K4"day 55 Ak5'day 46 k6'day b7k /"day
0

7 125 S Xiang125 S 48.8 36.6 23.7 15.8 1.6 0
i S AnxiangS 56.2 495 36.4 28.7 19.6 8.9 2.8

154 64 S Peiai64 S 53.2 44.2 35.4 12.2 5.7 25 0

B S HeS 54.2 42.8 32.2 21.0 8.8 1.4 0
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