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cefotaxime MS throne 100mL 70%  H,SO, 90°C
25°C 14 h 15min 620nm oD
500 mg/L
MS
2
26°C 2.1
100 r/min
MS MS + 500mg/L
15d 2
1.4 PCR 10d
2g Edwards "
DNA
PCR Fumer 1A MS +
‘4 olB  rlC  PCR 500 mg/L 74d
rolB Pl  5'-GCTCTTGCAGTGCTAGATTT- 1 5~6
3" P2 5-GAAGGTGAAGCTCCTCTC-3"  rolC MS
P1 5'-CTCCTGACATCAAACTCGTC-3" P2 5'-TGCT-
TCGAGTTATGGGTACA-3’ 0.5 mL MS
DNA 50 ng Taq DNA 2 15 d
PCR 50 ul. PCR
94 °C 3 min 35
94°C 1 min 53.5°C I min  72°C
1 min 0.8%
EtBr
1.5
Cathart "
MS
15d 300 mg
6 mL PBS 30 min
2" 7'- H,DCF-DA 2' 7'-di-
chlorofluorescein diacetate Spmol/L 1
30 min DCFH-DA Fig.1 Induction and culture of
DCFH ROS DCF Pueraria phaseoloides hairy roots
DCFH-DA A. Hairy roots from leaf explants 20 days after inoculation with Agrobacte-
DCF 488 nm rium rhizogenes ATCC15834 B. Hairy roots cultured on solid growth reg-
ulator-free MS medium for 15 days C. Hairy roots cultured into liquid
Jasco FP-920 Fluorescence growth regulator-free MS medium for 15 days D. Hairy roots with some
detector 732 nm callus cultured on solid growth regulator-free MS medium for 30 days
1.6
» MS 2.2 rol PCR
Rol B rol C Ri TL-DNA
15d 200
T-DNA 2 2
e s0% 100 olB  rlC  PCR
SmlL Anthrone 150mg An- o hERSEMEDFRIATHSHES htto://journals. im. ac. e
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DNA 540bp
770bp DNA
DNA 2
rol RiT-DNA

123 4 5 6 7 8 9 10 11 12

2 PCR

Fig.2 Agarose gel electrophoresis of PCR products
analysis of Pueraria phaseoloides hairy roots
1 ~4. Fragments from hairy roots with rolC primers 5. Fragments from
control roots with rolC primers 6 ~ 9. Fragments from hairy roots with
rol B primers  10. Fragments from control roots with ro/B primers 11.

No template DNA control 12. Marker 1kb DNA ladder
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24 d
30d
1D 15d
1
19 % 15d
1.59
1.18
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15d
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DCF
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Table 1 Effects of liquid culture and solid culture
on the growth and the total content of soluble sugar
of Pueraria phaseoloides hairy roots

Total solubl :
Culture manner ~ Fresh weight/g Dry weight/g © / so;/ f suear
mg/g

_ Hairy roots 4.935 1.236 8.682
in solid medium
Hairy roots
in liquid medium

7.847 1.458 45.620

*  Dry weight

DCF fluorescence intensity
/(arbitrary units)

1 1
1 2
Liquid culture

Solid culture

Fig. 3 Effects of liquid culture and solid culture on the levels of

reactive oxygen species in hairy roots of Pueraria phaseoloides

Ri T-DNA

4591017

Ri ATCC15834
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Induction of Hairy Roots of Pueraria phaseoloides and Its
Culture in Liquid and Solid Medium

SHI He-Ping'*  QUAN Hong'  Spiros Kintzios*
' School of Life Science  South China Normal University ~Guangzhou 510631 China
% Laboratory of Plant Physiology ~Department of Agricultural Biotechnology — Agricultural University of Athens lera odos 75-11855 Athens — Greece

Abstract An efficient transformation system for genetic transformation of medicinal plant Pueraria phaseoloides which contains
puerarin and daidzein with hypothermic  spasmolytic  hypotensive and anti-arrthythmic activities by using agropine-type
Agrobacterium rhizogenes ATCC 15834 was developed. Hairy roots could be obtained directly from the cut edges of petioles of leaf
explants of P. phaseoloides or via callus 20 days after inoculation with agrobacterium. The percentage of rooted leaf explants 35
days after infection was about 85% . Hairy roots could have a rapid growth on solid or liquid growth regulator-free MS medium.
The transformation of hairy roots was confirmed by PCR amplification of rol B and rolC genes of Ri plasmid from A . rhizogenes .
To investigate the physiological difference between solid and liquid culture the biomass fresh weight and dry weight  the reac-
tive oxygen species ROS and the total content of soluble sugar in hairy roots cultured for 15 days in solid and liquid medium
were detected respectively by the method of fluorescence labeling of 2 7'-dichlorofluorescein diacetate 2’ 7'-DCFH-DA

and by the anthrone colourimetry. Compared to hairy roots in solid medium hairy roots grew more rapidly in liquid medium but
formed no callus and appeared to become brown earlier during culture. The fresh weight the dry weight the total content of sol-
uble sugar and the levels of reactive oxygen species of hairy roots cultured into liquid medium MS without plant growth regulators
for 15 days were 1.59 times 1.18 times 5.25 times and 1.16 times respectively as much as that of hairy roots cultured onto
solid medium. Our results firstly indicate that P. phaseoloides hairy roots in solid medium can utilize or metabolize more soluble
sugar but produce less reactive oxygen species than that in liquid medium. This may be related to the fact that hairy roots are
easier to turn brown in liquid medium than that onto solid medium. Our results have laid a foundation for defining optimum cul-

ture manner for large-scale cultivation and large-scale production of secondary metabolites of P. phaseoloides hairy roots.

Key words Agrobacterium rhizogenes  Pueraria phaseoloides hairy roots total soluble sugar solid culture liquid culture re-

active oxygen species ROS
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