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Abstract-Isolated cell walls of Conuoluulus callus contam x- and j?-galactosldase, a- and fi-glucosldase, r- and 
fl-mannosldase, acid mvertase and acid phosphatase actlvltles No neutral mvertase or alkaline phosphatase ac- 
tivltles could be detected Acid mvertase actlvlty per mg cell wall Increased considerably during incubation of 
callus fragments m nutrient solution, as opposed to the acbvltles of the other enzymes mentioned 

INTRODUCTION 

THE ACTIVITY of acid mvertase m the cell wall of Conuoluulus callus increases considerably 
upon subculturmg Addition of mhlbltors of RNA or protein synthesis does not prevent 
this rise but, on the contrary, results m an even higher mvertase activity ’ Wall-bound gly- 
cosldases are common among higher plants,2-7 so it seemed worthwhile to search for other 
wall-bound enzymes m Convolvulus callus, and to study the effect of subculturmg on these 
enzymes 

RESULTS AND DISCUSSION 

Table 1 shows that cell walls contam a number of glycosldases (E C 3 2 1 2&3 2 1 26) 
and an acid phosphatase (E C 3 1 3 2) No evidence for the presence of alkaline phospha- 
tase or neutral mvertase m the cell wall was obtained These wall-bound enzymes could 
not be solublhzed by non-lomc detergents, demonstratmg’ that they were not artefacts due 
to the formation of wall-tannin-protein complexes during homogemzatlon In general then 
pH optima agreed closely with the values reported for the correspondmg cytoplasmlc 
enzymes m higher plants 9-15 Apparently, the bmdmg to the cell wall did not influence 
the locatlon of the pH optima 
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r-Ginlactosldase I 
II 

/jl-GdldLtOSlddSc 

r-Ghico\lddse 
j%Glucoslddse 
Acid lnvertdse 
r-Mdnno5iddse 
/i-Mdnnosldd\L 
4cld phosphatase 

Enzyme 

Enzyme* Enrymet Fnrymr ‘+ctlvltv (“,,) 
activity nct1vity ltltdsed by Isolated 

Optlmdl dl optimal nfter cell falls in 

PH PH mcubdtlon HLO Trlton X100: 04”,, 

12x 81 I 3 
107 116 1 4 
68 
13 99 0 0 
12 94 
18 700 0 0 

1’72 52 0 0 
16 

740 IO? 1 1 

52-56 
60-64 
42 46 
4 6-5 0 
5 3-5 6 
45-48 
44 50 
4 7--6 2 
5 O-5 4 

* nmol of substrdte hydrolyzed per hr and per mg dry wt of cell wall mdterldl 
1 EnL)mr dLtlvlty expressed ab percentage of the initial dctlvit> Incubation took place m nutrient \olutlon 

,md lasted 48 hr 
J Two other non-iomc detergents were tested ndmely Cdrbowax 1540 (12”/,) and Tween 60 (2”,,) The results 

wire sirnil~ll to those obt,unrd ulth Trlton Xl00 

As distinct from wall-bound mvertdse activity the actlvltles of the other cell wall 
enzymes did not increase upon subculturmg callus fragments mto nutrient solution Add]- 
tlon of actmomycm D or cyclohexlmlde to the nutrient solution further stimulated the m- 
vertase development m the cell walls The z-galactosldase I and x-glucosldasc actlvltles 
were however, Inhibited for cu 50 and 13”/, respectively (Table 2) Though only these two 
cell wall enzymes of those not stimulated by subculturmg were tested, it seems questlon- 
dble If the other ones will behave quite differently 

Treatment 
Invertasc* z-Galactosidase I-Glucosldaae 

activity 1 dCtlVlty dCtlVlt) 

Before mcubatlon 
After mcubatmnt 
+Act D mgjl 

+CHI mgl 

5 
15 
70 

100 
01 

10 
100 

10 131 109 
150 155 122 
150 153 
213 113 
256 99 104 
220 79 110 
230 115 
256 81 
382 76 112 
?69 76 IO 3 

Enzyme dctivltles have been expressed as nmol of substrdte hydrolyzed per hr and per mg dr) wt of cell w& 
mdterlal All value9 are means of determmatlons on three camples 

* ThLse data are shown here for comparison 
t tncub,rtlon Ia\ted 48 hr 

EXPERIMENTAL 

Vi~rj itrl After 1)ophlh~dtion, the tissue wds pulverized dnd the powder suspended m d ?olutlon of cqsteme 
(6 mp ml pH 7 0 2 5 ml g Lallus fr wt) CytopldsmIc constituents were washed out with H,O b\ centrlfusmg 
x 5 ‘it 27Oq Tht residue wd? finally suspended m t\io \ol of HZ0 All operations here wlr~i out ‘it 0 4 



Wall-bound enzymes m callus of Con~ol~ulus U~VMFIF 51 

Mraru~ement of enzyme actr~t~rv The mvertase dctlvlty was determmed accordmg to Khs and Hak 1 The reac- 
tion mixtures for the assay of the other glycosldase actlvlties respectively contained sodium phthdlate buffer or m 
the case of p-gdlactosidase, 1x- and P-mannosldase dCtlVltleS sodium acetate buffer (60 mM, optlmal pH for each 
enzyme separately, seeTable I), suitable substrate (p-mtrophenyl-glycoslde or o-nitrophenyl-/?,D-gdlactop\rdnoslde 
in case of fl-galactosiddse actlvlty, 0 4 mM) and cell walls, together mdkmg up d final volume of 2 5 ml After 
mcubatlon m d rotarv shaker at 30’ and 300 rpm the reactlon was stopped with 2 5 ml 0 2 M NalCO, The 
mixture was subsequently centrifuged dnd the amount of p-mtrophenol formed determmed dt 400 nm Phosphd- 
tdse activity was measured with p-mtrophenyl phosphate ds d substrdte usmg phthahc buffer for acid phospha- 
tase and Trls-HCI for alkahne phosphatase The redctlon was stopped by adding 2 5 ml I M Trls-HCI contammg 
0 4 M sodium phosphate dnd the enzvme actlvltles were determined ‘1s above All enzyme activities were 
exprc\\Ld ‘1s nmoles of substrate hvdrolb7ed ht _’ mg-’ (dr) \h. tl of dell wall mdterldi 

1ttcuh~tttor~ of cul/ur ttAwe The incubdtion soln \hds prepdred according to EdlIe and Torleq,lb but contamed 
glucose In<tc,rd of sucrose carbon source Incub,ltlon W‘IS under sterile condltlons In flasks contnmmg dbout 1 g 
callu\ 111 15 ml \oln The flasks were lotdted (45 rpm) m the d‘irk ‘It 25 for 48 111 
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