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ISOLATION OF PHOTOSYNTHETICALLY ACTIVE MESOPHYLL CELLS AND PROTOPLASTS
FROM LEAVES OF C;, C, AND CAM PLANTS
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Centre for Photosynthesis, School of Life Sciences, University of Hyderabad, Hyderabad 500 001

ABSTRACT
The leaves of a C,, C4 and CAM plants yielded the intact mesophyll cells and protoplasts

by eénzymatic digestion of cell walls,

The isolated mesophyll cells and protoplasts were photo-

synthetically active as indicated by an active ¥CO, fixation,

INTRODUCTION

SINCE the demonstration of tle enzymatic iso-

lation of protoplasts from root tips!, there has
been a rapid development in the isolation and utili-
zation of plant protoplasts for diverse studies on plant
metabolism?-4, Enzymaticallyisolated intact cells and
protoplasts from leaves are particularly promising for
photosynthetic studies®s,

In this study we report the isolation of intact meso-
phyll cells and protoplasts by enzymatic digestion of
cell walls from leaves of C;, C4 and Crassulacean acid
metabolism (CAM) plants, Tre photosynttetic carbon
fixation capacity of thus obtained mesopbyll cells and
protoplasts was measured to test the physiological
activity.

MATERIALS AND METHODS

The plant materials selected for the present study
were Dolichos lablab L,, a C; plant (plant exhibiting
the Calvin pathway); Digitaria adscendens Henr,
a Cs plant (plant exhibiting Cs pathway) and
Bryophyllum calycinum Solsib, a CAM plant. These
plants were grown in the experimental plots of
the University Botanical Garden under the natural
photoperiod. The photoperiod was approXimately
12 hours and the temperature 33°C day and 25°C
night,

For the isolation of mesophyll cells, young and fully
expanded leaves (D. lablab and D, alscendens, 3-5
weeks old; B, calycinum, 6-8 weeks old) were cut
vertically across the leaf to give segments less than
I mm in width, For B. calycinum the epidermis was
removed from the two sides of the leaf with forceps
before cutting segments., Leaf segments were vacuum
infiltrated for about 5 min in 20 m! of an enzymatic
digestion medjum and incubated on a reciprocal shaker
at room temperature. Tl e enzymo medium at pil 5-8
contained 0-7 M mannitol, S mM MgCl,, 2mM EDTA,

* Pulse Paysiology, International Crops Rescarch
Institute  for tre Semi-And Tropics, Patuncheru
502 324, Andhra Pradesh, India,

SmM K,HPOy4, and 29, macerase After 15 min,
the enzyme mixture was carefully removed, and thLe
scgments were incubated in a fresh medium for 2 tp
at 30°C. A drop of incubating mixture was kept
under light microscope to observe the separated leaf
cells. Tre enzyme mixture was tFen filtered tfrough
cheese cloth, centrifuged at 100 g for 3 min, and wasted
three times with 0-7 M mannitol to obtajn enzyme
free sample of isolated mesophyll cells.

Tre cells thus obtained were incubated with tfe
same enzyme mixture except 39 cellulase in tFe place
of macerase for about 3 br at 30°C. After incubation
the enzyme mixture was centrifuged at 100 g for 2 min.
Tre supernatant was removed and tre protoplasts
were cleaned three times with mannitol to remove the
residual enzyme. The total chlorophyll content in
cells and protoplasts was determined?.

The isolated cells and protoplasts were used for
protosynttetic 14CQ, fixation, Tre assay mixture
(2 ml} for *CO, fixation contained 0-4 M mannitol,
I mM MgCl,, 2mM EDTA, 50mM Tricine-KOH
(pH 7'5) and 5 mM NaH “CO,. Tke reaction vesscls
for D. adscendens and B. calycimun contained assay
myxture, mesophyil cells (5-10 ug chlorophyll), proto-
plasts (5-10 ug chlorophyll) and § mM ptospl cenol-
pyruvate (PEP)., Tte assays were performed in the
Lig™t with a total quantum flux of about 70 nanoein-
steins em™* sec™! between 400-700 nm at 35°C, At
specified intervals, aligquots were removed and the
tncorporation of ¥CO, into acid stable products was
determined by Liquid Scintillation counting,

Cellulase and macerase were obtained Trom Calbjo-
chem Lid., USA.

RESULTS AND DISCUSSION

The lcaves of the tlree species tested, D, fublab,
D, adscendens and B, calycinum yiclded the ntat
mesophyli cetls and protoplasts iy evidenced under e
Light microscope, The nolated mesopbyll gelhy and
protoplasts from the t}ree spoues are plotosynt! ¢-
bcally acteve as indicated by an ucting HCQ, fivation,
Photosynll otic ¥CO, tixation by isolated celty and
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TABLE 1
Photosynthetic ¥CO, fixation by isolated mesophyll cells and protoplasts (u moles mg= chlorophyl])

Time in minutes

Plant species Preparation
] 2 3 5
Dolichos lablab (C, plant) Mesophyll cells 1-2 4] 121 220
Mesophyl] protoplasts 13-5 364 73-0 84:3
Digiraria adscendens (C4 plants) Mesophyvl| cells 0-8 246 5+6 7-8
Mesophyll protoplasts {0:2 237 30-3 50- 1
Bryophyllum calycinum (CAM plant) Mesophyll cells 1-4 3:2 3-3 33
Mesopbyll protoplasts 19-3 36+ 8 43- | 52:6

- — e —

protoplasts determined at specified time intervals was
shown in Table 1. All tke tkree species exFibijted
higher rates of ¥CO, fixation in mesopbhyll protoplasts
than the mesophyll cells, The mesophyll cells and
protoplasts of Doliches exbibited a lag plase before
attaining maximal rates of **CO, assimilation, The
cells of Digitarig and Bryophyllum did not stow any
lag phase during carbon fixation.

The fact that the isolated mesopbyll cells and proto-
plasts could be a useful tool to examine tte photo-
synthetic systems was demonstrated by tte Figh rates
of carbon fixation capacity of intact mesophyll cells
and protoplasts of C;, C4 and CAM plants.
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COMPUTERISED SELECTIVE DISSEMINATION OF INFORMATION
FOR INDIAN SCIENTISTS

INSDOC announces a regular computer-based
SDI Service from the commercially available data
bases, such as CA Search, INSPEC and COMPENDEX
for Indian Scientists. These data bases include
bibliographical information partaining to Chemistry,
Cr.emical Engincering, Tect nology, Physics, Computers
and Control and all branches of Engineering. The
information is useful for keeping track of current
developments in these specialities., Scientisis engaged
in teaching, research, product development and
production oriented activities will be benefited by
utilising tre service. This current information is
searched by means of most modern computers on

individual basis, group basis and product basis. Ths
service will be made available once in a month from
INSPEC and COMPENDEX twice a month from
CA Search, With a view for maximising benefits to
the Indian Scientists, INSDOC will be conducting a
series of training course for librarians and information
personnel engaged in the institutions using the
computer based SDI Serv.ce. It is also planning to
conduct a day’s exposition on SDI Services for the
practising Scientists and Engineers. Further details
about tre SDI Service and these courses and seminars
can be had from Shri, A, Krishnan, Scientist-in-Charge,
INSDOC, Hillside Road, New Dellt 110 012.



