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The Effect of Agrobacterium Density on Transformation Efficiency in Apple
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ABSTRACT This study was conducted to find optimum bacterial density for improving the efficiency of

transformation mediated by Agrobacteritam tumefaciens in apples. Regeneration (15%) and transformation

frequency (10%) were increased in resuspension-culture density Aggy 1.3 from preculture density Agqq 0.7 of

Agrobacterium tumefaciens in ‘Tuji’. In ‘Gala’, 20% regeneration and 16% transformation frequency were observed

at optimumn bacterial density Agyy 0.7 from preculiure density Agyg 1.3, ‘Mclntosh as well as “Gala’ were 25%

regeneration and 10% transfommation frequency. Hence a frequency optimum condition of bacterial density for the

efficient transformation of apple could be depend on apple genotypes .
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with vitamin +0.3 mg/L IBA +15 g/L sucrose +8 g/L plant
agar, pH 5 8)0) 4] 457} $4, 2414170 3 Wu)) (12 MS
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agar,pH 5.8)% At et 5 2 F9S 2Pl o83t
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Figure 1. Schematic representation of the T-DNA of the binary
vector pSK114. Abbreviations: RB and LB, right and left border
sequences; NPT-II, coding region for the neomycin phospho-
transferase; p35S, 35S promoter of CaMV; MdANS, coding region
for the ANS gene of apple; T7’, termination signal of gene7 pTiA6.
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SFaf ] (MS salts with vitamins +5 mg/L. TDZ +0.3 mg/L IBA
+30 g/L sucrose +200 uM acetosyringone )& 4. 25C &
ARl A 397 FEMgS 3 JAEAE AR (MS
salts with vitamins +5 mg/L. TDZ +0.3 mg/L IBA +30 g/L
sucrose +350 mg/L cefotaxime + 100 mg/L kanamycin, pH 5.8)
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m etk s A= AT gl Az SR ¢
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PCR ZZ& 2! southern hybridization
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¢} 5-AATCTCGTGATGGCAGGTTG-3"; 5'-AGTTGAAG
AAGGCAGCTGTG-3"9} 5-AACTTGTGCTGAATGTGCTC-
379] primerE Z35le] PCRE &<l 2. Dig high prime DNA
labeling and detection starter kit IT (Roche)E ©]-8-3}] south-
ern blot & & WHE- gl &}gl ).
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Figure 2. Effect of Agrobacterium LBA 4404 density on regenera-
tion and transformation in Fuji’ (I), *Gala’ (0}, “McIntosh Wijcik’
(IT}. A-C: When culture density of bacterial cell was Ay of 0.7,
pellets by centrifuge were diluted. And then inoculation density of
Agrobacterium was adjusted to Ay, of 0.7, 10, 1.3. D-F: When
culture density of bacterial cell was A, of 1.0, pellets by centrifuge
were diluted. And then inooulation density of Agrobacterium was
adjusted to A,y of 0.7, 1.0, 1.3, G-I When culture density of
bacterial cell was Agy, of 1.3, pellets by centrifuge were diluted. And
then inoculation density of Agrobacterium was adjusted to Ay of
0.7, 1.0, 1.3. Mean values of 3 replicates of 20 explants each. Means
followed by different letters (a, b, ¢, d) are significantly different by
Duncan’s multiple range test {2 < 0.05).
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Figure 3. PCR analysis to detect the presence of the spill and
MdJANS genes In transgenic apple tree. (A} PCR amplification of the
800bp fragment of the #pidl gene. Lanes: M (1 kb ladder marker}, 1
{pSK114 plasmid DNA, positive control), 2 {DNA from untrans-
formed apple plants, negative control}, 3-22 (DNA from transformed
plants 3 (B} PCR amplification of the 800 bp fragment of the
MAANS gene. Lanes: M (1 kb ladder marker}, 1 {DNA from plasmid
, positive control), 2 {DNA from untransformed apple tree, negative
control), 3-24 {DNA from transformed plants).
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Figure 4. Southern blot analysis of transgenic lines following the
hybridization EcoRI-digested genomic DNA with the MJdANS
probe. Lanes: M {DNA molecular weight marleer, Dig-labelled), 1-5
{DNA from independently transformed plants), & (DNA from
untransformed apple plant}.
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