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Objectives

Tropane alkaloids (TA) are valuable anticholingergic drugs
employed as antispasmodics and in the treatment of motion
sickness. Although this usefulness of these compounds, the
current supply is problematic. Genetic engineering can lead to
increased yields of theses compounds. We cloned different
genes of TA biosynthesis and also took a genetic engineering
approach to increase productivity. Thus, this study reported
that differences of TA contents, root growth and morphology
among the obtained various transgenic hairy root lines.

Materials and Methods

S. parviflora was provided by Gwangreung National
Arboretum, Korea and induced the hairy roots and in vitro
plants. Various TA biosythetic genes (A: Wild type hairy root
of S. parviflora, B: PMT gene of Nicotiana sylvestris, C: H6H
gene of Hyoscyamus niger, D: PMT1 gene of S. parviflora, E:
PMT?2 gene of S. parviflora, F: H6H gene of S. parvifloa) were
transformed to S. parviflora by using Agrobacterium
rhizogenes KCTC 2703. Induced hairy roots were cultured at
B5 liquid medium with 0.1 mg/L IBA and 5% sucrose.
Transgenic lines were screened kanamycin resistant assay,
PCR, Northern and Western analysis. Growth was measured
by the growth index (harvest weight - inoculum weight/
inoculum weight). Morphology of hairy root lines was
measured by visual and light microscope. TA contents were
quantified by HPLC.

Results and Discussion

Most transgenic hairy root lines were well-developed, and
lateral branching appeared (Fig. 1). Growth index of hairy root
lines (D, E and F) were higher than those of others (A, B and
C). Growth of transgenic root line E up to 4.4 times compared
to wild type (Table 1). The levels of TA in transgenic lines
varied greatly from 1.06 to 8.12 mg per g D.W. and were
higher than that of wild type root (Table 1). Also, these roots
were converted from hyoscyamine to scopolamine.

Fig.1. Phenotypic differences in various transgenic hairy root lines

Table 1. TA contents and Growth index in various hairy root lines

Hairy root lines

A B C D E F

Growth Index 512 527 552 1526 22.40 19.13

Contentof scopolamine 1,06 621 812 271 219 247
(mg/g D.W.)

Contentof hyoscvamine 285 451 483 278 276 304

(mg/gD.W.)
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