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Abstract

Te-chato, S. and Chaipakdee, V.
Factors affecting gene transformation in mangosteen
Songklanakarin J. Sci. Technol., 2003, 25(4) : 435-449

Factors affecting gene transformation in mangosteen (Garcinia mangostana 1.) were investigated.
Types of explants, strains and densities of Agrobacterium tumefaciens, and co-culture methods were examined
to optimize gene transformation. The results showed that among strains of Agrobacterium tumefaciens tested,
LBA 4404 containing pBI 121 gave the calli with the highest resistance to kanamycin. Kanamycin at the con-
centration of 50-100 mg/l was the best range for selection of transformants. Higher density of agrobacteria
tended to promote higher frequency of transformation. The best co-culture method was dipping the explant
in a solution of agrobacteria for 10 minutes, followed by culturing onto co-culture medium without antibiotic
for 48 hours. Among the explants used to co-culture with bacteria, half leaf treatment gave the best result
for transformation; however, callus proliferation and plantlet regeneration were inferior to whole leaf treat-
ment. Activity of B-Glucuronidase (GUS) could not be detected, thus resistance to kanamycin was used for
detecting transformability. Shoot primordia could be induced from kanamycin-resistant calli grown in
regeneration medium. After maintenance by subculturing to the same medium 2 to 3 times in 2-3 months,
the developed shoots turned brown and finally died. Hence, the transformed plant of mangosteen was not
obtained from this experiment.
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Table 1. Analyses of strains of Agrobacterium and incubation periods for trans-
formability and callus formation.

Incubation period (h)

Strains 24 36 48 Avg F-test
1t Subculture

Without co-culture 30 30 30 30

A13 (WT) 39 48 30 39

A13 pBI (221) 46 17 55 39.33

LBA 4404 (pBI 221) 40 49 52 48.33

Avg 38.75 36 42.75 ns
F-test ns

C.V. (%) 48.34
27 Subculture

Without co-culture 20 20 20 20

Al13 (WT) 33 30 29 30.67

A13 (pBI 221) 26 17 34 25.67

LBA 4404 (pBI 221) 35 33 40 38.33

Avg. 28.5 25 32.5 ns
F-test ns

C.V.(%) 46.19
3 Subculture

Without co-culture 3 3 3 3

A13 (WT) 25 39 25 29.55

A13 (pBI 221) 0 4 3 2.33

LBA 4404 (pBI 221) 0 3 6 3

Avg. 7 12.25 9.25

4" Subculture

Without co-culture 0 0 0 0

A13 (WT) 25 39 25 29.55

A13 (pBI 221) 0 0 0 0

LBA (4404 pBI) 221221 221 0 0 2 0.66

Avg. 6.25 9.75 6.75

ns = not significantly different
Statistical analysis was not performed after 2" subculture
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Table 2. Effect of bacterial strain and density on gene transformation detected by

resistance to kanamycin.

Density (cell/ml)

Strain of Agrobacterium 4.9x10° 9.9x10° 1.9x10" Avg. F-test
1%t Subculture

Without co-culture 18 18 18 18 ¢

A13 (pBI 221) 31 32 56 39.67 a

LBA 4404 (pBI 221) 25 17 45 29b

LBA 4404 (pTok 233) 13 23 24 20 be

Avg. 21.75b 22.5b 3575a Hk
F-test *

C.V. (%) 34.05
27 Subculture

Without co-culture 14 14 14 14

A13 (pBI 221) 15 12 29 18.66

LBA 4404 (pBI 221) 15 14 18 15.67

LBA 4404 (pTok 233) 10 9 18 12.33

Avg. 13.5b 12.25b 19a Hk
F-test ns

C.V. (%) 47.70
3t Subculture

Without co-culture 1 1 1 1

A13 (pBI 221) 2 3 5 3.33

LBA (4404 pBI 221) 2 2 4 2.66

LBA 4404 (pTok 233) 2 0 2 1.33

Avg. 1.75 1.5 3

4% Subculture

Without co-culture 0 0 0 0

A13 (pBI 221) 1 1 2 1.33

LBA 4404 (pBI 221) 1 1 0 0.66

LBA 4404 (pTok 233) 0 0 1 0.33

Avg. 0.5 0.5 0.75

** Significantly different at P<(0.01

Means not sharing common letter within rows or columns differ significantly by DMRT
Statistical analysis was not performed after 2" subculture
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Table 3. Effect of co-culture techniques on gene transformation detected by resistance to kanamycin.

Callus formation (%)

Technique of co-culture

1% Subculture

2" Subculture 3" Subculture 4% Subculture

Soaking for 10 min 67 18 a 3 0
Soaking for 10 min and culture

in medium for 48 h 55 2l a 5 1
Soaking and sonicating for 10 min 58 15b 1 0
Dipping and inserting in culture medium 60 19a 2 0
F-test ns *
C.V. (%) 23.52 17.52

ns = not significant difference
* Significant difference (P<0.05)

Means not sharing common letter within column differ significantly by DMRT

Statistical analysis was not performed after 2" subculture
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Table 4. Effect of wounding formation to the leaf explants and co-culture technique on callus

formation and gene transformation.

Wounding formation

Strain of Agrobacterium  Whole leaf  Cut to half 1 Notching 2 Notching Avg. F-test
1%t Subculture

Without sonicator 78 93 60 46 69.25

With sonicator 62 78 57 41 59.50

Avg. 70.00 b 85.50 a 58.70 b 43.50b ek
F-test ns

C.V. (%) 16.53
2 Subculture

Without sonicator 39 43 26 23 32.75

With sonicator 39 39 24 20 30.50

Avg. 39.00 a 41.00 a 25.00b 21.50b Hk
F-test ns

C.V. (%) 16.40
3t Subculture

Without sonicator 10 7 7 3 6.75

With sonicator 3 3 2 2 2.50

Avg. 6.50 5.00 4.50 2.50

4% Subculture

Without sonicator 2 1 0 0

With sonicator 0 0 0 0

Avg. 1.00 0.50 0 0

ns not significant difference
** Significant difference (P<0.01)

Means not sharing common letter within rows or columns differ significantly by DMRT

Statistical analysis was not performed after 2" subculture
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Table 5. Effect of strain of Agrobacterium and explant type on callus
formation and gene transformation.

Explant type
Strain of Agrobacterium Red leaf Stem Avg. F- test
1% Subculture
LBA 4404 (pBI 221) 58 50 54.00
LBA 4404 (pTok 233) 60 48 54.00
Avg. 59.00 49.00 ns
F-test ns
C.V. (%) 20.95
2 Subculture
LBA 4404 (pBI 221) 25 20 22.50
LBA 4404 (pTok 233) 24 17 20.50
Avg. 24.50 18.50 ns
F-test ns
C.V. (%) 19.73
3 Subculture
LBA 4404 (pBI 221) 3 2 2.50
LBA 4404 (pTok 233) 2 0 1.00
Avg. 2.50 1.00
4% Subculture
LBA 4404 (pBI 221) 0 0 0
LBA 4404 (pTok 233) 0 0 0
Avg. 0 0

ns = not significantly different

Statistical analysis was not performed after 2" subculture
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