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Effects of compounds related to signal transduction on
anthraguinone biosynthesis in transformed cells of
Rubia cordifolia var. pratensis

Seung-Won Shin* and Lee Lyu
College of Pharmacy, Duksung Women's University, Seoul 132-714, Korea

Abstract — The effects of several compounds related to signal transduction cascade were deter-
mined to induce the production of alizarin and purpurin in the hairy root culture system of Rubia
cordifolia var. pratensis. It was found that out of five tested compounds jasmonic acid(1 mg/l) and
methyl jasmonate(1 mg/l) stimulated strongly the biosynthesis of the pigments while linolenic acid
(1 mg/) induced no significant increase of the product. Yeast extract(600 mg/l) and arachidonic
acid(1 mg/l) showed relatively mild inducing effects on production of alizarin. The effects of jas-
monic acid and methyl jasmonate were reduced by treatment with cycloheximide(2.8 mg/l).

Key words — Rubia cordifolia var. pratensis, hairy root, jasmonic acid, methyl jasmonate, alizarin,
purpurin
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Hairy roote| {2} — Edoqu)] opzlollA S
2T 0| (Rubia cordifolia var. pratensis)e] oE
E71° A. rhizogenes AS HE3) FAATAA A
< hairy rootE st AFEE St 25°C, BA
A AEHE 71 vl o= 319, wWiAlE a-na-
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yeast extract 600 mg/l, linolenic acid 1mg/l, ara-
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Fig. 1. Effects of jasmonate-cascade related com-
pounds on production of alizarin (ug/g) in hairy roots
of Rubia cordifolia var. pratensis. Values are mean®SE
of three individual measurements within the same har-
vest.

—M—:control, —@-—;jasmonic acid (1 mg/l), —A—
‘methyl jasmonate (1 mg/l), ----¥ —-:arachidonic acid
(1 mg/l), ——: linolenic acid (1 mg/1), — * —:yeast
extract (600 mg/1).
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jasmonic acidZ Bl jasmonic acidE H7FstL
30% A3}A] hairy root W alizarin®] & control
o] 17.84) ol do R 78IS 90 Aol Hih
g 71E% & ol A} ks A4S HERI
t}. Purpurin A3l loJA% HA] jasmonic acid
7v 7P w20 e B HejA HOE veRd
A7¥e) 90R-thell control®] 39.24) ©)4+e) purpurin
©] hariy rootlol] 2 =201 BARIFATH(Fig. 2).

E3 Fg 39 veRd vk} 2ol 05-1.5mglel
jasmonic acidE B|Flo] A7}l 908 Fol| hairy
roote] M2 =4 vwFS ), jasmonic acidd] F
©7} ZolAd| we} alizarin F purpurin AAE F
7¥ste AdS JEeho] jasmonic acide] 571 15
mgl o e alizarin® purpurin®] S 0.5 mg1Y
o] Blsl zb 13909k 1780 Ekes], Gundlach
5% Eschscholtzia california celllX alkaloid 4373
o] jasmonate2] ‘w20 BHIE] WISt AL B
sk b gl

Jasmonate®] ©]&igt 54 o|XAMIES] ATl
g WMES AEQ AS5Ede ov] B 2E
A 219 vl 1=4), quinonedl M4 A #

237

i
1 ~ ] -
1.0 T / _
| 2 —
0.8 */ RilleN .\
— /: i\ .-"
o 9 N
E / J A A \
2 06 | =
c - J‘/ A \\
5 / \
£ / \7
a ; N
0.4 -/ \
|1 ﬂ
/
0.2 // ry L
/ B - H
: — SR - S
0.0 T T T , T T | AN T 1
0 30 60 90 120 150 180

Time (min)

Fig. 2. Effects of jasmonate-cascade related com-
pounds on production of alizarin (ug/g) in hairy roots
of Rubia cordifolia var. pratensis. Values are meantSE
of three individual measurements within the same har-
vest.

—M—:control, —@—jasmonic acid (1 mg/l), —A—
:methyl jasmonate (1 mg/l), ----¥ -——-:arachidonic acid
(1 mg/l), —C—: linolenic acid (1 mg/l), — * —yeast
extract (600 mg/).
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Fig. 3. Changes in accumulation of pigments in the
hairy roots(ug/g, fresh weight) according to concentra-
tions of jasmonic acid.

B : alizarin, _1: purpurin
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o vjs] 11 oW7kA] dAH oz A5ee s
%At} Methyl jasmonate®] 739+ 2 $=(1 ug/ml)
9] jasmonic acid H7FAlel B]&| alizarin(Fig. 1)=} pur-
purin(Fig. 2) g&e] HYA| o ©|27|7kR] B3t Al
7o) 308 AT AJh 22 F=olA jasmonic acid
7} methyl jasmonate B} 73 EHE JEE R
2 oju] A EONA FHE HYoH, o|AL YEE
9] jasmonate A TAE A A methyl jasmonate”}
Ut demethylation ¥H3-2 7=} jasmonic acid2
e T ATAGEDR ST AMH FeE
& Asjolrpt

Arachidonic acid®] &Z3= jasmonic acid-} me-
thyl jasmonate®] 739l H[F] AHIF oz A
HEE 93 HX|ol| o]2= AIZHI20E)E =AS
1}, yeast extract A2l ¥)dM= =A JYeERE,
o187 9JRoA 73t arachidonic acidel 18] Al
XU AR Aol S7kke @2 ov] e 4
Mz A8 1 Yed), Ciddis e Tuusse) A
Fujokoll A arachidonic acid(l mg/yE 718l 2
o2 taxold] BAFL 150% F7MAZE F AANew,
Shin S22 Tuwus cuspidata MEL] YAEIFA] ara-
chidonic acid’} baccatin Il ATHH= F7HAH-&
Hagk v) ok

T UNEH O 2 jasmonic acid®] HATFAZE deA
linolenic acid®] el 2lsire FAXHUe Mt
o] JEREA 3k, o] Afvte s 3] 4
EX& F o, B AEdre] Mg AGEH 34
cascadedl] linolenic acid7} #HE A ¢kAU, lino-
lenic acid®] wiFEo] thE branch reaction®& &
ke A T2 olEd Ao U3 7Hed UoleE
3% & A

JasmonateZ A Eujklol] H713l7] 3087 R

Kor. J. Pharmacogn.
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Table 1. Effects of elicitors on accumulation of pigments in cultured cells of Rubia cordifolia var. pratensis before and

after treatment of cycloheximide(2.8 mg/l)

Elicitors Alizarin (ug/g) Purpurin (1g/g)

before after before after
Control 0.042 + 0.017 0.038 + 0.028 0.025 + 0.034 0.021 £ 0.015
Jasmonic acid 0.942 £ 0.286 0.271 * 0.060* 0.983 * 0.185 0.451 = 0.091*
Methyl jasmonate 0.823 £ 0.264 0.357 £+ 0.034* 0.655 * 0.045 0.439 + 0.048**

Methyl jasmonate(1 mg/1) and jasmonic acid(1 mg/l) were added to Nitsch & Nitsch ligid culture medium. The cells were
harvested in 90 minutes after addition of the elicitors and extracted for quantitative analysis of alizarin and purpurin.

All values are means =+ SE of three individual measurements within the same harvest. Asterisks denote a significant
difference compared with the control group (*p<0.05 and **p<0.01).
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