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Figure 1- Agrobacterium rhizogenes-mediated hairy root induction from different
explants of Scropholaria deserti. A: Cotyledon; B and C: Leaf; D, E and F: 10-18 day-old
seedlings (after cutting off radicle); G and H: 25-day old seedlings; I: 10-day-old non-
transformed seedling (control).
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Figure 2- The effects of type of explant and age on induction of transgenic hairy roots.
A: Leaf explant; B: Cotyledon explant; C: Seedling explant without radicle; D: Mean
number of transgenic hairy root versus adventitious hairy root (non-transgenic roots)
raised from nontransformed explants. Bars followed by the different letters are
significantly different (P < 0.01) according to FLSD test.
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Figure 3- Effect of Agrobacterium rhizogenes inoculation time on hairy root induction in
different explants isolated from in vitro-raised seedlings. A: Leaf explant; B: Cotyledon
explant; C: Seedling explant without radicle; D: Bars followed by the different letters
are significantly different (P < 0.01 or P < 0.05) according to FLSD test.
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Adventitious root raised form non-transformed explant as first negative control; Lanes 1-6: Transgenic
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M and V) cultured on liquid growth regulator-free MS basal medium over a 3-week growth period.
Control: root raised from the non-transformed explant.
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Figure 5- Establishment of hairy roots in growth regulator-free liquid medium and
biomass production. A and B: Growth of hairy root on solid growth regulator-free MS
medium after 10 and 21 days of culture, respectively and making a mesh-like structure
due to its plagiotropic growth and high degree lateral of branching. C and D:
Exponential growth of transgenic hairy roots in liquid growth regulator-free MS
medium after 14 and 28 days of culture, respectively; E: Lowest growth rate in
adventitious root, raised from non-transformed explant cultured on solid growth
regulator-free MS medium; F: low growth with lower branching of the non-transformed
root and formation of callus-like structure on liquid growth regulator-free MS medium
after 28 days of culture.
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Figure 7- Effect of different culture media (B5, PGos, ¥2 MS and MS) on accumulation
of fresh biomass in transgenic hairy root lines G and H cultured on 30 ml liquid growth
regulator-free medium over a 4-week growth period. Control: root raised from the non-
transformed explant. A: Line A; B: Line H. Biomass accumulation was measured as
free weight per 30 ml culture medium.
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Optlmlzatlon of |nduct|on and culture condltlons of transgenlc halry roots in the
medicinal plant Scrophularia deserti
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Abstract

Scrophularia deserti is an important medicinal plant belonging to the Scrophulariaceae
family. Research has demonstrated that extracts of the plant have antidiabetic and anticancer
effects. This species is a valuable source of biologically active compounds, specially iridoid
glycosides and flavonoids. Hairy root system can be used for the in vitro production of
pharmaceutically valuable compounds. In this research, transgenic hairy root induction was
established through the mediation of the A13 strain of Agrobacterium rhizogenes. The effects
of various explants (seedling without radicle, cotyledon and leaf) prepared from in vitro
grown plants at different ages (10, 18, 25, 50 and 72-day old) and three different inoculation
times (5, 15 and 30 min) on the efficiency of hairy root induction were investigated. The
maximum hairy roots (22.33 roots per explant) induced from 18-day-old seedlings explants
inoculated with bacterial suspension for 5 min. The transgenic status of hairy roots was
confirmed by PCR using rolA and rolB genes-specific primers. Four different culture media
(MS, half strength MS, B5 and PGog) were used to determine the best suitable media
composition for the optimum cell growth of two hairy root lines (G and H). The results
revealed that MS medium was superior for growth and high biomass production of hairy roots
. Hairy root line H showed maximum biomass production (16.33 mg/30 ml culture medium,
in terms of fresh weight) after 4 weeks of culture. Hairy root lines developed in this study can
be used to investigate the production of pharmaceutically important metabolites of S. deserti.
Keywords: Scrophularia deserti, transgenic hairy root, explant, culture medium.
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