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Elicitors for the Regulation of baccatin III Biosynthesis
in Plant Cell Culture System

Seung-Won Shin”, You Sun Kim and Sook Lim
College of Pharmacy, Duksung Women's University, Seoul, 132-714, Korea.

Abstract — The yeast extract, coconut water, safflower seed oil, arachidonic acid, linolenic acid, jasmonic

acid and methyl jasmonate were added to Gamborg's B; medium. The changes on productivity of baccatin

I were estimated every 30 minutes and the results were compared using the selected high yielding cell
culture system of Taxus cuspidata. In most cases, the peaks of baccatin III productivity occured at 90~120
min after addition of elicitors. Among the compound elicitors, safflower seed oil showed the highest pro-
ductivity of baccatin IIl. Also arachidonic acid and linolenic acid increased the baccatin III production.

Keywords [1 Baccatin ITI, safflower oil, arachidonic acid, linolenic acid, jasmonate, elicitor, Taxus cuspidata
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Fig. 1 - Effects of jasmonate-cascade related compounds on
production of baccatin IIT in cultured cells of Taxus
cuspidata. Values are mean+SE of three individual
measurements within the smae harvest. -- @ —;
control, —A —; arachidonic acid (1 mg/l), — (0 —;
linolenic acid (1 mg/l), — A —; jasmonic acid (1 mg/
),--@--; methyl jasmonate (1 mg/l).
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Table I -Effects of cycloheximide on elicitor-induced accumulation of baccatin III in cultured cells of T. cuspidata

Baccatin [T (ug/flask)

Elicitors Cycloheximide + Elicitor
90 min 120 min 90 min 120 min
Control 9.40 + 0.01 9.43 * 0.03 0.70 + 0.34 1.84 £ 0.55
Yeast Extract 14.01 £ 0.26* 13.39 = 0.40 0.32 £ 0.21 0.37 £ 0.02
Coconut water 15.37 £ 0.12%* 6.63 £ 0.61* 4.50 * 4.40 283+ 1.06
Safflower oil 15.13 = 0.60* 18.29 + 0.27%* 6.69 * 0.54 1.12 £ 0.97
Arachidonic acid 15.66 £ 0.48 13.66 = 0.43 15.16 = 0.15%* 4.62 = 0.05
Linolenic acid 15.89 £ 0.75 13.87 = 0.13** 14.45 * 0.41** 4.82 = 0.10
Jasmonic acid 27.35 £ 1.24* 23.31 £ 0.66* 4.09 £ 1.15* 124 = 045
Methyl jasmonate 23.98 + 1.10* 18.84 = 0.81 139 £1.31 1.44 * 0.55

Yeast extract (200 mg/l), safflower seed oil (1 m¥/l), coconut water (100 mi/l), linolenic acid(1 mg//), arachidonic acid (1 mg/
D), methyl jasmonate (1 mg//) and jasmonic acid (1 mg/!) were added to Gamborg's By culture medium. The cells were harvested
in 90 and 120 minutes after addition of the elicitors and extracted for quantitative analysis of baccatin III. 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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Fig. 2 — Effects of elicitors with complex compositions on
production of baccatin IIl. Values are mean+SE of
three individual measurements within the same
harvest. --@--; control, — (O —; yeast extract (200
mgfl), — X —; coconut water (100 mi/l), - safflower
oil (1 mi/l).
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Fig. 3—Changes in pH of extracellular solution after
treatment with elicitors. (A): elicitors only, (B):
elicitors and staurosporine - - @ -; control, —O —;
yeast extract, —X—; coconut water, —ll—; safflower
oil, — & —; arachidonic acid, — [ ] —; linolenic acid, — A —;
jasmonic acid, - - #- -; methyl jasmonate.
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