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ABSTRACT

To produce economically important indole alkaloids by cell cultures, we selected protoplasts-
-derived clones (protoclones) of vinca (Catharanthus roseus) for high yields of catharanthine and
ajmalicine, Protoplasts were enzymatically isolated from suspension-cultured cells. The highest
plating efficiency (1%) was obtained when protoplasts were plated at a density of 1x10° pro-
toplasts / ml in a culture medium solidified with (.4% Seaplaque agarose. The growth rates of
40 protoclones subcultured on a solid medium varied over a wide range, Protoclone VPC-6,
which had the highest growth rate, was observed to produce relatively high yields of cathara-
nthine and ajmalicine when cultured in a liquid medium, Although the original cell line did not
produce catharanthine at a detectable level by HPLC, protoclone VPC-10 produced it at a level
of 598/ g fresh weight of cells for 10 days of culture. Under the same conditions, protoclone
VPC-15 produced ajmalicine at a level of 133.6:8 /g, of which productivity was improved about
3 times than that of the original cell line. The results indicate that differences in the growth
rate and indole alkaloid yield among the protoclones reflect the somaclonal variation in suspe-
nsion-cultured cells,
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Table 1. Plating efficiency of vinca protoplasts in agarose, agar, and liquid culture media

Gelling agent

Plating density (number of pmtoplasts/ml)

(04%) 1x10* 5% 10" 1x10° 2x10°
Sigma agarose( M) 0.2 0.3 05 -~
Seaplaque agarose - - 1.0 -
LMT
Bacto -agar 0 0 0 -
None(liquid) 0 0 0.01 0.01
- not determined (%) Plating efficiency number of visible colonies

7 total numbers of plated protoplasts
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Fig. 1. Callus formation from suspension culture-derived protoplasts of vinca.
Freshly isolated protoplasts(x100).

First cell division of a protoplast (x400).

. Second division of a protoplast (X400).

: Colony formation from a protoplast (x400).

Microcalli formation on agarose culture medium.

: Protoclones subcultured on SH agar medium.

(a, VPC-5; b, VPC-6: ¢, VPC-7. d, VPC-8)

TEO O >
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Fig. 3. Distribution of fresh weight of protoc-
lones after 7 weeks of culture on SH
agar medium.
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Table 2. Production of indole alkaloids in cell suspension cultures of 40 protoclones of vinca. After
10 days of culture in the production medium, indole alkaloids were extracted from the cells

and analyzed by HPLC

Protoclone  Tresh weight

Protoclone  Fresh weight

of cells Ajmalicine (Catharanthine of cells Ajmalicine Catharanthine

VPC-  (&/15ml medium) (#8/ 8 fresh weight of cells) VPC- (8/15 ml medium) (#8/ & fresh weight of cells)

1 1.2 19.0 15 15 2.1 133.6 0

4 1.7 33.0 0 16 1.7 715 2.2

5 1.0 10.7 0 19 2.5 2.5 0.5

6 29 049 39 22 2.3 438 0

7 1.7 34.0 0 25 2.0 78.5 0

8 0.6 5.0 0 26 1.9 0 29

9 2.2 125 0 32 1.7 46.0 18

10 1.9 30.9 59 39 1.8 181 0

11 2.0 1.0 0 40 1.3 735 1.1

13 2.3 10.8 0 I'he original

14 Lo 355 1.8 cell line 23 422 Trace®

"Trace indicates an undetectable level by HPLC,
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