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Further study on improving genetic transformation efficiency
of succari orange

HU Wei'?, YANG Li"? XIE Yu-ming"? ZHOU Xiao'?, GE Hong-juan'?, LI Da-zhi'*, DENG Zi-niu"*"

(1.College of Horticulture and Landscape, Hunan Agricultural University, Changsha 410128, China; 2.National Center of
Citrus Improvement, Changsha Subcenter, Changsha 410128, China)

Abstract: To increase the genetic transformation efficiency of sweet orange infected by Agrobacterium, an explant
derived from internode stem segments of sucarri orange seedling was adopted to optimize light regimes and
co-cultivation condition for the growth. Meantime, seedless gene was transferred to succari orange. The results revealed
that explant from seedling had higher regeneration and transformation rate under the condition of cultured 20 d in
darkness first and then exposed 10 d in lighting environment. Acetosyringone (AS) concentration was a key factor
impacting transformation rate, and the optimal performance of transformation was under 20 mg/L concentration of
co-cultivated medium with a temperature 19 ‘C and pH 5.4-5.7. The positive rate could reach 29.4% through the
analysis of GUS staining, which were further proved by PCR analysis that the foreign gene was indeed integrated into the
host genome.
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Fig.1 Diagram of T-DNA region of C-D vector
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Fig. 2 GUS staining results and the breeding shoots with resistance
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Table 1 Regeneration and transformation rate of the explant
in different “i:)t conditions 03 iEFEKMEHALLE
GUS
% 2 R AS GUS
pH
T, (73.4+1.0)b (12.2+1.3)ab 3.1+0.2 1.7+0.3 (3.2+0.5)a .
T, (60.6£1.3)c (6.6£2.2)b  3.0:0.4 1.140.7 (1.4+1.0)ab AS 20 mg/L 19°C pH
T; 100a (168+2.1)a  2.6+03 13£0.6 (3.5:0.2)a 5.7
Ty (99.7£0.3)a (13.9£3.1)a 3.6£0.9 1.5+0.3 (1.0+0.3)b
F2 HEFFHMUBHERKBLLER
Table 2 Results of orthogonal optimizational experiment of co—cultured conditions
A( pH) B(AS O / C( /C)  D( ) GUS 1% 1%
(mg- L")
1 4.8 0 19 1 15.16 19.47
2 4.8 10 22 2 4.24 18.78
3 4.8 20 25 3 9.84 29.56
4 4.8 40 28 4 4.10 27.71
5 5.1 0 22 3 2.31 37.11
6 5.1 10 19 4 11.90 23.58
7 5.1 20 28 1 8.54 39.21
8 5.1 40 25 2 10.97 43.90
9 5.4 0 25 4 5.93 33.06
10 5.4 10 28 3 10.69 42.81
11 5.4 20 19 2 19.09 38.26
12 5.4 40 22 1 12.88 27.92
13 5.7 0 28 2 0.00 48.06
14 5.7 10 25 1 9.70 37.53
15 5.7 20 22 4 29.38 41.26
16 5.7 40 19 3 14.51 36.71
GUS K, 8.33 5.85 15.16 11.57
K, 8.42 9.13 12.20 8.57
Ks 12.14 16.71 9.11 9.34
Ky 13.40 10.61 5.83 12.82
R 5.06 10.86 9.33 4.25
K, 23.88 34.42 29.50 31.03
K 35.95 30.67 31.27 37.25
Ks 35.51 37.07 36.01 36.55
Ky 40.89 34.06 39.45 31.40
R 17.01 6.40 9.94 6.22
2 GUS 2 pH  4.8~5.7
28 C GUS
pH 5.7 GUS

pH
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5.4~5.7 AS
3 AS GUS AS
AS 20 mg/L GUS T-DNA
*3 EXREHIFEDLE

Table 3 Variance analysis of orthogonal experiment

SS df st F Foos
pH GUS 0.017 3 0.006 1.899 3.05
0.125 3 0.042 5.515% 3.05
AS GUS 0.050 3 0.017 5.762* 3.05
0.017 3 0.006 0.733 3.05
GUS 0.038 3 0.013 4.339%* 3.05
0.050 3 0.017 2.179 3.05
GUS 0.064 22 0.003
0.167 22 0.008
GUS 0.523 32
4.064 32

(31£1.3)% (1.5£0.3) GUS
(29.443.1)%
GUS
2.4 PCR#&NZER
3 DNA
DNA DNA
DNA 4 6 4 M DNA Marker P C-D 1~8 GUS DNA(
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3 #EEEEE DNA 5 C-D BikEE

Fig. 3 Gel electrophoresis gene of succari orange DNA and C-D plasmid
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Fig.4 PCR results of positive shoots in GUS staining
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