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Abstract - Efficient in vifro regeneration system is essential for the successful crop breeding of soybean (Glycine max (L.)
Merr.) using the new biotechnology. The genotype of donor plants strongly influences the establishment of tissue culture
system. Therefore, the screening of genotypes with excellent tissue culture ability is very important for soybean genetic
improvement. In this study, we report the tissue culture efficiency of 21 soybean cultivars belong to Korean soybean core-
collection and two foreign cultivars (Jack and Maverick). The Kwangan, Anpyeong and Seonam are share close genetic
relationship in 21 cultivars and these three cultivars were observed the high frequency of germination and regeneration.
Furthermore, the high tissue culture abilities were also observed in the Williams 82 used in reference genome sequencing
and the two foreign cultivars. The transformation of pBAtc:tRNA with bar gene was performed by Agrobacterium
tumefaciens in the cultivars with high tissue culture ability. Transformation of the bar gene was identified by PCR analysis
in Kwangan, Pungwon, Seonam, and Maverick. Our results provide useful information for the breeding of various soybean

cultivars by plant biotechnology such as, genome editing.
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Germination frequency (%)

Fig. 1. Germination frequency from half-seed of total 23 soybean cultivars. Embryonic axis was counted at 10 days after culture. Bars
represent the mean with standard deviation for three independent experiments. Some cultivars could not confirm the results from
replicated data by seed contamination.
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Fig. 2. Phylogenetic analysis of the 21 cultivars belong to Korean soybean core collection. This tree was constructed using MEGA,
version 6, software. Bootstrap values with 500 replicates are denoted as percentages.
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Fig. 3. Regeneration frequency from cotyledonary node in soybean cultivars. Bars represent the mean with standard deviation for
three independent experiments. Some cultivars could not confirm the results from replicated data by seed contamination.
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= ol AzA A 78R K bar) 0] A o FE gelgt

@ ®)

Fig. 4. Agrobacterium-mediated transformation of pBAtc:tRNA vector with bar gene for gene editing in soybean cultivar ‘Kwangan’.
(A) Co-cultivated half-seed explants for three days, (B) Half seeds cotyledonary explants in SIM medium, (C) Regenerated shoot in
SEM medium containing 5 mg/L glufosinate, (D) Rooted plantlet in RM medium containing 5 mg/L glufosinate.
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Fig. 5. Detection of the bar gene in transgenic soybean plants. (A) LibertyLink" strip detection. The first line is control line, and the
second line is test line. C; non-transgenic plant, T1~T7; transgenic plants (T1, T2; Kwangan, T3~T4; Maverick, T5~T6; Seonam, T7;
Pungwon), (B) PCR amplification of the 506 bp bar gene fragment. M; 1 kb molecular marker, P; pBAtc:tRNAO2 vector plasmid,
C; non-transgenic plant, T1~T12; transgenic plants (T1~T2; Seonam, T3~T7; Kwangan, T8~T11; Maverick,T12; Pungwon).
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