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Inducible Synthesis of t?r-Galactosidase in a Membrane 

Preparation from Escherichia coli: fl_ Critical Appraisal 

V. MOSES AND J. MQWBRAY 

Laboratory of Chemical Biodynamics and Lawrence Radiatior 

Laboratory, University of California, Berkeley, Calif. 94721 

The ability of a disrupted spheroplast preparation (3) 

from Escherichia coli to synthesize a-galactosidase was shown 

to be correlated with the number of viable cells. 

In a recent publication (3), Maruo et al. described a 

disrupted spheroplast preparation from Escherichia coli which 

was able to synthesize a-galactosidase under inducible cont:co?. 

Evidence was presented against the synthetic ability resid~Qg 

in undisrupted spheroplasts. A cell-free system of such siq)li­

city, capable of enzyme synthesis, has obvious experimental 

attractions'· and we have attempted to verify their observa-

tions. 

Using two inducible strains of E. coli (the wile-type 

3000, and MS 1054, which carries a deletion·in ga:actoside 
\ 

permease), we followed exactly the method of Maruo et al. (3) •. 

The method calls for 25 ~g/ml of lysozyme during the prepara-

tion of spheroplasts; an earlier paper (4) specified 100 ~g/m~ 

of this enzyme. We have used both concentrdtions in different 

experiments; in some of our studies the lysozyme ~as ~he 

c'Fystalline product from Sigma Chemical Company, St. Louis, 
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1-10., as used by Maruo ~ &·, while in others the source was 

Calbiochem, Los Angeles, Calif. In all experiments~ s~hero-

plast formation in the prescribed 30 min at 30C was ?Oor; 

prolongation of this period to 60-80 min greatly increased 

the yield. Homogenization in a Teflon homogenizer at 

600 rev/min for 5 min (3} was quite inadequate for sphero-

plast disruption. We therefore used a Virtis homogenizer at 

13,000 rev/min for 5 min at OC, and even then disruption was 

incomplete. Disruption of spheroplasts from E. coli K-12 is 
. --

reported to be difficult (A.L. Koch, personal communication); 

both we and Maruo ~ al. used cells deriv~1 from this strain. 

Maruo et al • ( 3) compared the syn thet:.. c activity of 

their meffibrane fraction with that of "intact cells", but 

the latter were nowhere defined. In. our experiments we have · 

used for comparison both cells which were actively growing in 

F-medium (3) before and during exposure to inducer, and cells 

treated in the same way as the membrane fraction except for 

omission of lysozyme in the spheroplast preparation stage, and 

the omission of homogenization in the disruption stage. Viable 

counts were made on all preparations (3). Table 1 shows that 

the synthetic ability of the membrane fraction was different 

from that of actively growipg cells, and si~ilar to that of 

EDTA-treated, but undisrupted cells. Thus, growing cells were 

resistant to actinomycin c, while EDTA-treated cells (1,2) 

as well as membranes were sensitive. All were repressed to 

the same extent by glucose. The syntnetic capacities of the 

EDTA-treated cells and membranes were similar on a viable 
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cell basis, and both were lower than growing cells·. We have 

been unable to confirm the observation (3) that e-galacto-, 

sidase synthesized by membranes is released to the medium, 

while that of "intact cells" is not. It is perhaps pertin-

ent to note that Maruo et al. (3) claim no detectable sedi-
' --

m~ntable activity in their membrane fraction which seems 
' 

inconsistent with their recorded viable cell count. In 

our experiments, enzyme from both membranes and EDTA-cells 

was present to about 45% in the supernatant and 55% in the 

pellet. 

We conclude that the a-galactosidase synthesizing 

abilities of the membrane preparation closely.resembles that 

o~ EDTA-shock~d cells as described by Leive (2). Such cells 
"' 

afe sensitive to glucose repression (1) and to actinomycin (2); 

they show a reduced rate of enzyme synthesis . (2), probably 

aS? a result of damage sustained during treatment with EDTA. 

Membrane damage in these cells may be responsible fur the 

leakage of a-galactosidase tQ the medium,.:_ 

This work was sponsored by the U.S. Atomic Energy 

c6mmission. 
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Table l. ~--Galactosidase s~·n thesi zed by membranes, EDT A-shocked cells and ~Em!_:i..n1_·cr:'! lls 

1 · d t' · a S-Ga actos1 ase ac 1v1ty Cell prepara.ti~~ __ . __ _ 
. ~r -~ -~ ~ 

on cell number basisb 

control 

plus actinomycin 

plus glucose 

·. 

on cell mass basisc 

control 

plus actinomycin 

plus glucose 

-.~. 

Growing cells 

942 

921 

124 

i ' -~-.. . --~ -- --· .. _, - . ~- -·· . 

EDTA-shocked cells 

206 

0 

I 32 

5.1 

o.o 
0.8 

-

--------------------------~--

-~-
--~~ 

\ 

~ - -~ ~-· 

l'~embranes 

94 

28 

10 

c-:1;:: -,: 

7.6 

2.3 
, 
0.9 

a after 120 min incubation at 30C in F-medium containing 1 mM isopropylthiogalactoside. 

Conditions for incubation and enzyme assay were as described by Maruo ~ al. (3). 

b enzyme units (3)/10 8 viabl~ cells. 

c enzyme units (3)/25 mg of original wet wt of cells. 
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This report was prepared as an account of work sponsored by the 
United States Government. Neither the United States nor the United 
States Atomic Energy Commission, nor any of their employees, nor 
any of their contractors, subcontractors, or their employees, makes 
any warranty, express or implied, or assumes any legal liability or 
responsibility for the accuracy, completeness or usefulness of any 
information, apparatus, product or process disclosed, or represents 
that its use would not infringe privately owned rights. 



.Y .,__...E 

TECHNICAL INFORMATION DIVISION 
LAWRENCE RADIATION LABORATbRY 

UNIVERSITY OF CALIFORNIA 
BERKELEY, CALIFORNIA 94720 

.· 

~~- ..;!~,-

0 

~ 




