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Agrobacterium-mediated Transformation of Eleutherococcus sessiliflorus
using Embryogenic Calli and the Regeneration of Plants
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ABSTRACT We have developed a reliable and high-frequency genetic transformation and regeneration systemn via
somatic embryogenesis of Eleutherococcus sessififlonis. Embryogenic callus obtained from seed were co-cultivated
with Agrobacterium tumefaciens strain EHA101 /plG121Hm haboring genes for intron- -glucoronidase (GUS),
kanamycin and hygromycin resistance. Following co-cultivation, two types of samples (fine embrogenic calli and
early globular embryo clusters) were cultivated on Murashige and Skoog (MS) medium containing 1 mg/L 2,4-D for
3 days in dark. Transient expression of GUS gene was found to be higher in the early globular embryo clusters than
in the embryogenic calli. Also, co-cultivation period affected the transient expression of GUS gene; the best result
was obtained when globular embryo clusters were co-cultivated with Agrobacterium for 3 days. Subsequently, this
callus transferred to selective MS medium containing 1 mg/L 2,4-D, 50 mg/L kanamycin or/and 30 mg/L
hygromycin and 300 mg/L cefotaxime. These embryogenic callus were subcultured to the same selection medium
at every 2 weeks intervals. Approximately 24.5% of the early globular embryos co-cultivated with Agrobacteriiim
for 3 days produced kanamycin or/and hygromycin-resistant calli. Transgenic somatic embryos were converted
into plantlets in half strength MS medium supplemented with 3 mg/L GA; and 50 mg/L kanamycin and were
confirmed by GUS histochemical assay and polymerase chain reaction analysis. Genomic Southem blot
hybridization confirned the incorporation of NPT [[ gene into the host genome.

Key words: Eleutherococcus sessiliflorus, high-frequency, embryogenic callus, early globular embryo clusters,
Agrobacterium tumefaciens
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Histochemical GUS assay
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Figure 1. Flant regeneration of E. sessififlorus via embroygenesis
from the zygotic embryos. A, Mass production of sematic embryos
from embryogenic calli; B, Germinated somatic embryos; C, In vitro
plantlets; D, Accumulated plants in soil.

Figure 2. Genetic transformation of E. sessilifforus via Agrobacterium
co-cultivation. A, Transient GUS expression on the surfaces of early
globular cmbryos after three days of Agrebacterium co-cultivation,
B, Selection of putative transgenic calli among brown calluses on
medium with 30 mg/L kanamycin; C-D, X-gluc reaction of
cotyledonary embryos derived from untransformed calli {C) and
from kanamycinresistant calli {D); E-F, X-gluc reaction of leaf of
non-transformed (B} and transformed (F) plantlets.
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Figure 3. Comparison of efficlency of transient and stable expres-
sion of GUS gene between fine embryogenic calli and early globular
embryo clusters of E. sessiliflorus.
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Figure 4. Effect of co-cultivation period on the production of GUS ladder); N, Leaf explant of non-transformed plantlet; Lanes 15,
positive calli of E. sessiliflorus. Leaf explants from Individual ransgenic plantlets.

Figure 5. Detection of foreign gene in transgenic E. sessififforus by
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Figure 6. Southern analysis of genomic DNAs extracted from three
different transgenic lines. The 0.7 Kb NFT If fragment labeled with
AlkPhos DNA labeling system was used as a probe for Southem blot
hybridization. M, A/Hird III DNA as molecular markers; N, non-
transformed plantlet; lanes 1 -3, 3 independent transgenic plantlets.
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