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1.54 70%
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Agrobacterium rhizogenes 1.2
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v 0.5 cm’
MS 24 h
3-6
Phytolacca esculenta  van 1.3
Houtte MS
5 5 ~ 8min
2d
MS + 500 mg/L cefotaxime
7-9 MS
500 mg/L
MS
MS
1 1.4
Warburg
1.1 200 mg 2 mL
Agrobacterium rhizogenes R1601 20% KOH 0.2 mL 26C
Ri pRiA4b Hind 111 3
21 NPTII C58 1.5
A. tumefaciens 200 mg 1.5 mL Eppendorf
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MS + 0.5 mg/L NAA

1.6 PCR
S5g Roger
CTAB DNA
Furner 1986 "
rolB rolC PCR RolB
GCTCTTGCAGTGCTAGATTT-3" P2
CAAGCTACCTCTC-3". RolC
CATCAAACTCGTC-3' P2

Bendich 1985 “

Pl 5'-
5'-GAAGGTG-
P1 5'-CTCCTGA-
5'-TGCTTCGAGTTAT-

GGGTACA-3" PCR 94°C
3 min 35 94C
1 min 53.5%C 1min 72C 1 min
0.8% EtBr
1.7
2g
80%
n-BuOH
80% 5%
51987
2
2.1
MS +
500mg/L
R1601
1 10d 38% 20 d
70%
MS + 500
mg/L
MS
2
MS
MS
3 18

2.2
Ri
2 R1601

Ri TR-DNA T-DNA

Fig.1 Induction and culture of Phytolacca esculenta hairy roots
A. Hairy roots from leaf explants after inoculation with Agrobacterium
rhizogenes R 1601

B. Hairy roots on medium MS without hormones

Fig.2  Detection of agropine and mannopine in hairy roots of
Phytolacca esculenta
1.Standard agropine A and mannopine M 2.Fresh hairy root ex-

tracts 3. Control root extracts. N.S. Neutral sugars

2.3 rol PCR
rolB  rolC PCR
DNA
540bp  770bp DNA
15834  Ri DNA
3
DNA
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18

rolC—~
rolB — [l IS

3 PCR
Fig.3 Agarose gel electrophoresis analysis of PCR products of

Phytolacca esculenta hairy roots
1 2. Fragments from Hairy roots with rol B primers 3.Fragments from Ri
plasmid with rol B primers 4. Non-transformed roots with ro/B primers
5 6.Fragments with rol C primers from hairy roots 7. Fragments from Ri
plasmid with rolC primers 8. Non-transformed roots with rolC primers

9.Marker 1kb DNA ladder

2.4

85.6%

1 Ri
Table 1 Changes in respiration rate between control roots
and hairy roots of Phyfolacca esculenta

Respiration rate

Root type Fresh weight/ Percentage/ %
P e e e
Hairy roots 0.265 28.547 185.6
Control roots 0.215 15.386 100.00
2.5
MS 2
2
1.54
70%
2

Table 2 Polysacchrides and total saponin contents in hairy
roots and control roots of Phytolacca esculenta van. Houtte

Root type  Crude saponin % of DW  Polysaccharides % of DW
Control roots 2.68+0.12 8.42+0.24
Hairy roots 4.13+0.07 5.89+0.18

Ri Daucus carota L.

Nicotiana tabacum L.

17 Gly-

cyrrhiza uralensisi Fisch

100 ~ 1000 "
85.6%
Ri T-DNA
> Mano 1986 *
Ri Scopo-
lia japonica

Atropa belladona

21

54%
70%
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Induction and Culture of Hairy Boots in Phytolacca
esculenta and Its Saponin Production

SHI He-Ping” LIANG Peng QUAN Hong
College of Life Science  South China Normal University ~Guangzhou 510631 China
Abstract  Hairy roots appeared in wvitro 20 days after inoculation of Phytolacca esculenta leaf explants with the strain of
Agrobacterium rhizogenes R1601.The frequency of leaf explants transformed by R1601 was up to 70% . Hairy roots can be incited
directly from the veins of explants or via callus. Hairy roots induced by R1601 grew rapidly on medium MS without hormone and
were 85.6% higher in respiration rate than control roots. Transformation was confirmed by opine detection and the amplification
of rol B and rolC genes from the hairy roots of P. esculenta. The total saponin content in hairy roots of P. esculenta was about

1.54 times as much as in natural roots whereas polysaccharides content was about 70% times as much as in the natural roots.

Key words Agrobacterium rhizogenes  Phytolacca esculenta hairy roots respiration rate total saponin
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