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Abstract—The study aimed to confirm transformation,

morphology, steroid

alkaloidal TLC pattern and growth rate of hairy roots. The Solanum nigrum plantlets
were inoculated with Agrobacterium rhizogenes strain 15834, Hairy roots were induced

by plasmid. Agropine and mannopine were detected in the hairy roots. The organization

of hairy roots on the transectional morphology was undifferentiated. Culture on the

medium containing hormone(IBA 2, kinetin 0,1 mg/{) altered hairy roots into callus.

The growth rate of hairy roots on the NN30 liquid medium was 52 times heavier

than in the original state and this was higher than on the other media. The results

of TLC analysis indicated that the hairy roots produced steroidal alkaloids resembling

those of normal roots.

Kedwords—Solanum nigrum  Agrobacterium rhizogenes » transformation « steroidal

alkaloid « hairy root - agropine - mannopine
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Fig. 1. Detection of agropine and mannopine in the
extracts of callus(C) and hairy roots(H).
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Fig. 2. Photographs of hairy root(A,C) and normal root(B,D). (A,B: Transverse section,
C,D: Outer morphology, TE: Tracheary element, X: Xylem, Scale: 100 gm)
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Fig. 3. Petridish culture of S. nigrum hairy roots for 20days. A: MS30, B: NN30,
C:NN 15, D: NNO, E: MSH. F: NNH
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Table I. Petridish culture of S. nigrum hairy roots
Medium Fresh weight(g)
MS30 NN30 NN15 NNoO
Days MS30 H NN30 H
0 0.05 0.05 0.05 0.05 0.05 0.05
10 0.10=%0. 027 0.1140.013 0.134:0.012 inhibition callus callus
20 0.18%0.021 0.334:0. 048 0.59+0. 044
30 0.45+0.024 1.30+£0. 295 0.99+0. 081
40 1.60+0.110 2.17+0.075 1.41+0.023

Table 1I. Liquid culture of S. nigrum hairy roots AAAZ G A d At

Medium
\\ MS30 NN30
Days

Fresh weight(g)
MS30 H NN30 H

ESEE ERBL o) B sucrose
BE 4 32F &Hmd o= BEEES REE
%Y REEGS RTINS Astd ERBY 4

0
10
20
30
40

0.10 0.10

0.10

0.96+0.034 1.2840.170 callus
1.75£0.032 3.29%0.015
3.13+0.110 4.75%0.041
4.05+0.046 5.19+0.055

010 mEg HHT HEE Fig s o) EMRE
als 528 BmMT gl A callusfeals] =3 &
gEe 7 #uh SR g 328l
dE M AE BRAS BES e 4

F3gch. BRIRS BEREEASA, Z2E B

Fig. 4. Liquid culture of S. nigrum hairy roots for 20 days. A: MS30, B: NN30, C: MSH, D: NNH
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Fig. 5. Liquid culture of S. nigrum hairy roots for
50 days. A: MS30, B: NN30
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Fig. 6. TLC pattern of the steroidal alkaloid frac-
tion. A: Hairy roots, B: Normal roots, S1:
Rf=0.16, S2: Rf=0.27

sz weol IR #ERE 209 Aoz BN
HES A9 NN 158 2o A, 3047 40 24
o7 #ARBEY 7 $ol= NN 30w X 7+ A g3
o3 Abs et

ERBS MS 308539 NN 308530l A R
Be3ES 55 (Table I; Fig.4), 408 A
MS 305zH1E 40f59] AREET B3=, NN 30
e 52(%59 A£RAEE Ho MS 305gmRch
o ARAE Bgrh. v 5094 o} HE
& Fig.59} 7ol FEjRHRo] callusslel BT
2 IAste AL md RBEEIAE 404
olv) wigre) Atz AELh. WA, £
RS EiHkeES NN 30wiAdM WA 117
AR 104ge AT F Ao A FIEA
A A5t o (Table 1).

=3 EHRIES —ix%el & steroidal alkaloid
HiiEel o8 F%%td TLCE HRT A=
(Fig.6) QutyelolA FAHFo2 HolE A
Rf 0.169) S1s} Rf 0.279] S2% FRBAA=
SoulA o] FR R oz FAsgorn HMEHE



32

o2 Bol: WANAE The AE wol it oA
Aoz §ARA teksdeh oldd 42 ¥4
of Wtelt FF AAE AR gelok T A
o2 Bt

B W

Solanum nigrum® BT S HBEHOE HEA
7 YhkEspel A. rhizogenes 15834F JRG{A) A
ERIES FAEstz, ERBY mEER, BE
steroidal alkaloidfE#E 2 = EMHS HEsI4
=

S. nigrum9] E.4Z Hi4pel 4 mannopine
¥} agropinec] M=ol HEEBR S WEY
g9z, ERIRY BEc —HTe]st 29 #BE
St RESA . =3 ERBY ARES W
3 R =2 EBA 2, kinetin 0.1 mg/l)o]
EHHEE dv B A RiphEET BERE
A EF callusfpsle @EES g ot ZEE0
FHEIA B Fid A= 4K RIFste NN
308 Aol A 30U 7 IRBIEESH 9 2% A4
B #E8Y + ddch =3 EBA —HF
2] & steroidal alkaloid #iHizEel o3 M3ty
TLCZ DRI #HFE HAA oz FELSA v
Prao

A "E—o] =9 d¥E FHUA QT
] (1989~91) 2] A Yol 23] ATHALE 3
A= "y o

1991 24 219 A4 134 29 Fe)

x ®

1. Smith, J.F. and Townsend, C.O.: Science 25:
671, (1907).

2. Riker, A.]., Banfield, W.M., Wright, W.H.
and Sagen, H.E.: J. Agric Res. 41:507 (1930).

3. Eckes, P.. Donn, G. and Wengenmayer, F.:
Angew. Chem. Int. Ed. Eng). 26:382 (1987).

4, White,  F.F. and Nester, E.W.: J. Bacteriol.
141, 1134 (1980).

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Kor. J. Pharmacogn.

Moore, L., Warren, G. and Strobel, G.: Plasmid
2, 617 (1979).

Van Larebeke, N., Engler, G. Van den Elsacker,
E., Zaenen, I. Schilperoort R.A. and Schell. J.:
Nature 252, 169 (1974).

Watson, B., Currier, T.C., Gordon, M.P.,
Chilton M.D. and Nester. E.W.: J. Bacteriol.
123, 255 (1975).

Petit, A., David, C., Dahl, G.A., Ellis, J.G,,
Guyon, P., Casse, F., and Tempe. J.: Mol. Gen.
Genet. 190, 204 (1983).

Cardarelli, M., Mariotti, D., Pomponi, M.,
Spano, L., Capone L. and Costantino, P.: Mol.
Gen. Genet. 209, 475 (1987).

HEZE. $11H HHEGEERSESE. Symposium,
227 (1989).

Murphy, T.M. and Thompson, W.E.: Molecular
plant developement. Prentice Hall, Englewood
Cliffs, New Jersey. 174, 198 (1988).

and Wang, X.S.: Abstract in VI
IUPAC Congress. University of Minnesota. 374
(1986).

Saito, K., Murakoshi, I., Izne, D. and Montagu,
V.: Plant Cell Reports T, 607 (1989).

Christen, P., Roberts, Phillipson, J.D., and
Evans, W.C.: Plant Cell Reports 8, 75 (1989).
Wei, Z.M., Kamada H., and Harada, H.: Plant
Coll Roports 5, 93 (1986).

Reiko, S., Kotaro, Toshihiro, N., Toshiaki, T.,
Akihiko, S., and Kyoko, M.: Yakugaku Zasshi
102, 300 (1982).

Genjiro, K., Takahashi, A., Sugiyama K., and
Nozoe, S.: Chem. Pharm. Bull. 35, 4862 (1987).
Yoshikawa, T. and Furuya, T.: Plant Cell
Report, 6, 449 (1987).

Chandler, S. and Dodds: J. Plant Cell Reports
2, 69 (1983).
i, #HEL,
(1986).

Ko, K.S.: Study on the secondary products

Rugini, E.

detEs; : Korean J. Bot. 29, 275

formation and plant transformation using

Agrobacterium rhizogeneys. Graduation thesis

pp.53-64 (1989).



