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Factors influencing induction and in vitro culture of hairy
roots in Phytolacca americana L.
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Abstract: To use hairy roots for producing medicinal ingredients of Phytolacca americana L. we studied the factors
influencing the induction and in vitro culture. Hairy roots could be incited from the veins of cut surface (morphological lower)
of P. americana L. leaf explants around 18 days after infection with the strain of Agrobacterium rhizogenes ATCC15834. The
highest rooting rate, 70%, was obtained when leaf explants were pre-cultured for 1 day, infected for 20 min, and co-cultured
for 4 days. The transformation was confirmed by PCR amplification of ro/C of Ri plasmid and silica gel thin-layer
chromatography of opines from P. americana L. hairy roots. All the hairy root lines could grow rapidly on solid exogenous
phytohormone-free MS medium. Among the 9 hairy root lines, the hairy root line 2 had most rapid growth, most branched
lateral roots and most intensive root hair; the root surface of some hairy root lines seemed purple or red, while that of the other
hairy root line appeared white. Among liquid media MS, 1/2MS, BS and 6,7-V tested, the best growth for hairy root lines was
attained in liquid exogenous phytohormone-free MS medium. Compared with exogenous phytohormone-free MS medium,
6,7-V medium was better for synthesis and accumulation of esculento side A in hairy roots. The established optimal conditions
for induction and in vitro culture of P. americana hairy roots had laid an experimental and technological foundation for

production of medicinal constituents esculento side A from large scale culture of hairy roots.

Keywords: Phytol accaamericana L., Agrobacterium rhizogenes, hairy roots, esculento side A
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B 1 EMEMMAMEAERRFESREBERER

Fig. 1 Induction of hairy root from leaf explants of P. americana L. and its in vitro culture. (A) Hairy root
formation from leaf explants after infected with 4. rhizogenes ATCC15834 for 20 days. (B) Hairy root line 1 on solid
medium. (C) Hairy root line 2 on solid medium. (D) Hairy root line 3 on solid medium. (E) Hairy root line 4 on solid
medium. (F) Hairy root line 5 on solid medium. (G) Hairy root line 6 in liquid medium. (H) Hairy root line 7 in liquid

medium.

http://journals.im.ac.cn/cjben



IEHF FEMNEHERBESREBRIEFROZMER

[V )Y
o O

W &
o O

[\
(]

Rooting rate (%)
H

—_
(]

()

0 I 1 I 2 I 4
Preculture time (d)
B2 FuiEFREE X R SMER S ERIREIF N

Fig. 2 Effect of pre-culture time on the formation of
hairy roots from leaf explants.
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Fig. 3 Effect of co-cultivation time on the formation
of hairy roots from leaf explants.
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Fig. 4 Gel electrophoresis analysis of PCR fragments
of r0l/C genes amplified from the genomic DNA of
P. americana L. hairy root line 1-9. 1: 2 000 bp DNA
marker; 2: A. rhizogenes ATCC15834; 3: untransformed
root of P. americana L.; 4—12: hairy root lines 1-9 of
P. americana L.
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Fig. 5
P americana by silica gel thin layer chromatography.
1: extract of agrobacterium; 2: control root extract;

Detection of opines in hairy roots of

3-10: extract of hairy root lines; Man: mannopine.

2.4 IEFEERBMERREKOZI

2 5 MS 6,7-V 12MS BS
6 2 5
MS 6,7-V 1/2MS  B5
20 d (
) 6 MS 20d
2 37.81
5 29.34 6,7-V
2
21.09 5 24.57
1/2MS 20 d
2 23.45
5 18.67 BS
2 16.89
5 15.92



IEHF FEMNEHERBESREBRIEFROZMER 279

2
MS>1/2MS>6,7-V>B5
5
MS>6,7-V>1/2MS>B5

7 2 MS 6,7-V
7
2 MS
5
10-15d
15d
20
1.211% 25

1.16% MS 6,7-V
o) 45
~ zRoot 2

40}
.g 351 L oRoot 5
Q
= 30t
s 25}
£ 20}
o 15}
2 10t
% 5t
o
£ 0 - ' '

MS 6,7-V 12 MS B5
Medium type

Elo 1IFFEXBMEMNBHEERRRR2MSEK
DA

Fig. 6 Effect of medium types on the growth of
P. americana hairy root line 2 and 5.
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Fig. 7 Dynamic variation of EsA content in
P. americana L. hairy root line 2 cultured in MS and
6,7-V medium.
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