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EVER SINCE the successful demonstration of regener-
ation of isolated protoplasts in plants, much was
speculated about its potential use for genetic manipu-
lation of important crop plants namely legumes and
cereals. It is essential to obtain reproducible differenti-
ation of plants from protoplasts at will, before attempt-
ing any genetic manipulation. Unfortunately, unlike
other plants, the regeneration of protoplasts from grain
legumes and cereals have proved recalcitrant, though
sporadic reports are available!* 2.

In our laboratory, we have initiated a programme to

develop protoplast, cell and tissue culture technique in

mothbean, a widely cultivated drought resistant grain
legume so as to use the system for somatic cell
hybridization and plant cell transformation. In pre-
vious studies on moth bean, regeneration of proto-
plasts has been reported from mesophyll® involving a
complicated procedure of enzyme purification, and
shoot-apex derived callus*, by use of non-commercial
enzymes. The aim of the present communication was to
obtain reproducible plant differentiation from proto-
plasts of yet another source—hypocotyl-derived callus
under simpler and well-defined conditions.

Seeds of mothbean (Vigna aconitifolia Jacq
Marechal) cv No. 88 were surface-sterilized with 70 %
alcohol for 30 sec followed by treatment with metcuric

chloride (0.1%) for 5 min. The seeds were rinsed five
times with sterile distilled water and aseptically im-
planted on MS medium?® for germination. Hypocoty! of
4-5 day old seedlings were cut into very fine pieces and
cultured on MS medium supplemented with 2,4-D (2,4-
dichlorophenoxyacetic acid at 2 mg/l) and coconut
water (15%).

Protoplasts were isolated from 4-5 day old freshly
raised callus. About 10 ml of filter-sterilized enzyme
was used for a gram of callus tissue. Enzyme mixture
comprised of 2.5% cellulase, 0.5 %, macerozyme (both
from Kinki Yakult Biochemicals, Japan), 0.5 %, drise-
lase (Kyowa Hakko Kogya, Japan) and 0.5 %; hemicel-
lulase (Sigma Chemicals, USA) in 0.5 M. sorbital.
Incubation was done overnight at 25+ 1°C by keeping
tissue stationary in enzyme mixture. At the end of the
incubation, undigested material was separated by filt-
ration through a 43 u steel mesh. The resulting suspen-
sion was centrifuged at 300 g for 5 min and the pellet
washed thrice by 0.5 M sorbitol. The final pellet was
cleaned by floating on 25 % sucrose solution® followed
by centrifugation at 100 g for 5 min. In the process, the
purified preparation formed supernatant and the pellet
was discarded. Protoplasts were recovered by a Pasteur
pipette and cultured in liquid media in glass petri dishes
at a final concentration of 5x 10* to 10° proto-
plasts/ml. Various media namely Kao and Michayluk’,
V-478, Ms® and modified MS were used for culturing
protoplasts. Hereafter the modified Ms refers to a
medium which contains mineral elements and iron of
Murashige and Skoog®, vitamins after Lin and Staba®,
along with 2,4-D (2 mg/l), kinetin (Kn 0.1 mg/1), caesin
hydrolysate (100 mg/l), glutamine (800 mg/l), DL-
tryptophan (Sigma Chemical Co. 25mg/l), sucrose (3 %)
and sorbitol (9%). The petri dishes were sealed with
parafilm and incubated in diffuse light at 25+ 2°C.
Protoplast-derived colonies were transferred to agar-
Jelled modified Ms with 3 % sucrose alone either by
plating'® or ‘liquid over solid medium’ method*!. For
organogenesis such calli were transferred to modified
agar-jelled Ms medium supplemented with cytokinins
like BA (benzyladenine) Z(zeatin) Kn or 2,i-P
(6-y,y-dimethylallylaminopurine) at 2mg/l + 2,4-D
(0.1 mg/l). After one month, protoclones were trans-
ferred to basal medium devoid of phytohormones.

With the above enzyme combination, protoplast
yield varied between 3 x 10%/g and 5 x 108/g of tissue
used (figure 1). It was not found essential toadd Ca**
in incubation period for their stabilization. However,
Shekhawat and Galston® had to use purified Driselase
and also add Ca** in the incubation medium.
Protoplast yield was found to be dependent upon age




