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R1601 R1000 L.LBA9402
2.8 ¢/ FW  20d 66.7 /L. 10.23% rol B
PCR Ri T-DNA
2d R1601
100%
53%
Q813 A 1000-3061 2004 03-0366-06
Saussurea involucrata Kar. et Kir.
Compositae Saussurea
DC. T-DNA
1
o ( 1
Hispidulin ~ Jaceosidin
S180 DNA 1.1
: Agrobacterium rhizogenes
R1601 R1000
LBA9402
S . involucrata
1.2
1.2.1 -70°C
’ Agrobacterium YEB R1601
rhizogenes 100mg/L 28C 2
50pmol/L 200mg/L
YEB 28C 180r/min
0D =0.8 MS
8
1.2.2
8h 70% 20s 2 0.1%
HgCl, 25min 6
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MS 25°C 7d ’
2 ~3d
2.0mg/LBA  0.1mg/L NAA MS Y =0.06703X + 0.000373 X
2.0 Y mg/mL
mg/L. IAA MS r=0.9991 510nm Beck-
1.3 man Coulter DU 640 -
10 ~ 15d
N6 2
2.1
Smin
2 ~3d R1601 21d
500 mg/L N6 N6 2d
25°C Table 1
2 ~ 3cm 500 mg/L
N6 39<C 100r/min
48h* 3 ~4cm 0
N6 25°C 110r/min
1 R1601
1.4
Table 1 Effect of preculturing time on transformation
2 ~ 3em frequency of stem segment with R1601
0.5mg/LIBA N6
Img/L BA + 0. Img/L Preculturing No. of explants No. of explants  Transformation
NAA MS time/d inoculated with hairy root frequency/ %
2.0mg/L IAA ~ MS 0 60 0 0
2 60 46 76.7
1.5 6 60 30 50
0.4 g 15 60 6 10
0.4mL 0. 1mol/L HCI Basal medium N6 + 3% sucrose +0.8% agar pH 5.6~5.8
1.5mL 24h  12000r/min
Smin 10pL Whatman 3
Tanaka
mannopine Img/mL
1.6 PCR
6 DNA
7  PCR rol B $

5'TAC TGC AGC AGG CTT CAT GAC 3’
5'GCT TTC CCG ACC AGA GAC TG3'

862bp 94°C 3min
94°C Imin 52°C Imin 72°C Imin 35
72°C 10min
1.7
N6 20d
50°C

Fig.1 Establishment of S. involucrata hairy root cultures

a sterile hairy roots of S. involucrata
from leaves petioles and roots at 15 days
after inoculation with Agrobacterium rhizogenes
strain R1601 b sterile hairy roots cultured

in a liquid culture of N6 hormone-free medium.
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100% Table 2
Fig.1-a
N6
4~5d N6 1
2 2 ~3cm 3
Imm Fig.1-b
N6
1mg/L IBA
i
3
R1601
Table 2 R1000  LBA9402 20d
2 3

Table 2 Effect of different explants infected by three strains of Agrobacterium rhizogenes

Co-cultivation No. of sample No. of explants Transformation Roots
medium/explants type tested transformed rate/ % formation/d
1.R1601
a. Leaves 60 42 70 15
b. Petioles 60 46 76.7 13
c. Roots 60 60 100 8
2.R1000
a. Leaves 60 14 23.3 27
b. Petioles 60 20 33.3 25
c. Roots 60 35 58.3 20
3.1LBA9402
a. Leaves 60 3 5 40
b. Petioles 60 5 8.3 35
c. Roots 60 8 13.3 30
* Data represent the mean values of three independent experiments.
2.2 B rol B
0.5mg/L. IBA R1601
N6 DNA 862bp Fig.2-
MS 245 DNA
Fig.2~3 TL-DNA rol B
2.4
TR-DNA
53% Table 3 T-DNA
2.3 rol B PCR

Rol B Ri TL-DNA
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Fig.3-2 4 3
Fig.3-1 5

TR-DNA
20d

2.8¢/l. 24

8.6 2.9 Table 3

bp

862 —
T-DNA

2 rol B PCR
Fig.2 PCR detection of the rol B gene fragment
in transformed tissue of S. involucrata
1 molecular weight marker 1Kb ladder 2 fragment from plasmid of
A. rhizogenes R1601 3 fragment from Non-transformed leaves
of S. involucrata 4 fragment from hairy roots of S. involucrata

5 fragment from regeneration plantlets from callus of hairy Ri T-DNA

roots of S. involucrata rol tms]l tms2

Ri

: 3 R1601
Man — - ' ‘ R1000 1BA9402

. . ) . . R1601
1::.1::4 _ Rl

A . tumefaciece pTiBo542  Vir pTVK291

16

3
Fig.3  Opine analysis of hairy root of S. involucrata 31 100
by highvotage paper electrophoresis
1 leaves of the explants 2 hairy root cultures
of S. involucrata 3  authentic mannopine
4 regeneration plantlets from callus of hairy roots

of S. involucrata 5 non-transformed ordinary roots

60%

2.5 100%

R1601

3
Table 3 The contents of flavonoid in wild and their culture plant

Leaf of wild Root of Hairy root of Regeneration plantlet Regeneration plantlet

plant wild plant culture plant untransformed transformed

Contents of flavonoid % 3.55 1.19 10.23 1.97 1.05
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20

Ri

1.0mg/L. BA

PCR

Ri T-DNA

rol

0.1mg/L NAA
80%

MS

T-DNA
T-DNA
PCR
rol B

19

53% Tepfer

R1601
R1000 LBA9402
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Establishment of Saussurea involucrata Hairy Roots Culture
and Plantlet Regeneration

FU Chun-Xiang JIN Zhi-Ping YANG Rui WU Feng-Yan ZHAO De-Xiu"
Institute of Botany  Chinese Academy of Sciences  Beijing 100093 China

Abstract Hairy root clones of Saussurea involucrata transformed with Agrobacterium rhizogenes strains R1601 R1000 and
LBA9402 were established to investigate the flavonoid production. Opine synthesis and PCR analysis confirmed the integration of
the T-DNA fragment of Ri plasmid from A . rhizogenes strain R1601 into the transformed root genome. The frequency of hairy root
formation from root segments which were pre-cultured 2 days in N6 solid medium without plant growth regulators amounted to
100% following infection with R1601 strain of A . rhizogenes . The transformed roots were kept in hormone-free N6 liquid medium
in the dark at 25°C 110r/min and routinely subcultured every 20 ~ 24 days. One hairy root clone which grew vigorously with
lateral branches was periodically examined for the ability to produce flavonoid. The maximum of biomass and flavonoid yield
achieved 66.7 g/I. fresh weight and 102.3mg/g dry weight after incubation 20 days. The calli were induced from the hairy root
culture in the presence of 0.5mg/L, IBA and intact plantlets were regenerated from these calli. The regeneration plantlets from
hairy roots in which the flavonoid content were 53 % in that of untransformed plants weren’t different in growth and morphology
of the untransformed plantlets. Therefore plant regeneration from hairy roots may be also a means for producing transformed S .
involucrata plants. Hairy root cultures of S. involucrata clearly showed higher flavonoid contents compared to the wild plant or
the regeneration seedlings. As the wild S. inwolucrata grows only in special regions with peculiar climate and cultivation of this
species in a normal climate has been unsuccessful so far. The success in obtaining a method for high production of flavonoid

might very well be one of the solutions for this problem in the future.
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