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SUMMARY

Autolysin is purified eleven-fold from 5 M salt extracts of intact
cells by adsorption and elution from cell walls.

Several recent developments offer fascinating possibilities for studying
the structure and function of autolysins. One is the finding that auto-
lysins can be extracted from cell walls by strong salt solutions (1,2).
Another is the finding in this laboratory that autolysins can be extracted
from intact cells of several bacteria (submitted for publication). Since
a major objective of this laboratory is to study the properties of purified
autolysins, the latter development is considered particularly significant
because of the potential for processing large quantities of enzyme. While
extraction of intact cells is certainly a more efficient method of isolating
autolysing, problems are encountered in purification because the extract
contains material other than autolysin which absorbs strongly at 260 and
280 nm.

The finding first reported by Shockman et al. (3) that SDS-treated
cell walls bind autolysin provided a possible solution to this problem.
This report describes a preliminary purification procedure which incor-
porates the basic features of these isolated findings. The results show
that the autolysin in whole cell extracts can be adsorbed and eluted from
cell walls resulting in a modest increase in specific activity.

Cell walls were prepared and treated with boiling 27 sodium dodecyl
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sulfate (8DS) as described previously (4). Bacillus subtilis SR22 was

grown at 37 C with rotary shaking in trypticase soy broth (TSB;BBL) to

late exponential phase (80~100 Klett units). Cells were harvested and
stored at =70 C until used. Enzyme assays were performed using a Beckman
DBG-T spectrophotometer. The decrease in absorbance at 600 nm was recorded
from the 0-1lA scale with the recorder set for 10 mv sensitivity. The
reaction mixture contained the following in a total volume of 2.0 ml:

500 pM MgCl,; 2.0 mg of cell walls and 50 mM tris (hydroxymethyl)

93
aminomethane (tris), pH 8.0, and 0.2 ml of cell extract. One unit of
enzyme causes a decrease in absorbance of 0.001/minute at 600 nm. Protein
was estimated from the 260/280 ratio using a monograph prepared by
California Biochemical Corporation.

The procedure for purifying autolysin from whole cell extracts is
illustrated in Figure 1. Enzyme activity and absorbance at 260 and 280 nm

were measured at each state of purification. Figure 2 shows that the

substrate cell walls do not lyse when suspended in buffer. However,

BACTERIA
1 g/10 ml 5 M NaCl
Homogenize
30 min, 4 C
Spin 12,000 xg, 30 min
'
CELLS
CELL] EXTRACT (2 ml)
10 mg SDS-cell walls
Dilute 1/20, homogenize
30 min, 4 C
SUPERNATE
CELL{ WALLS - AUTOLYSIN
2 ml 5 M NaCl
Homogenize
30 min, 4 C
Spin 17,000xg, 20 min
i !
CELL WALL EXTRACT SUPERNATE

Figure 1. Flow sheet for purification of autolysin from whole cell extracts.

994



Vol. 47, No. 5, 1972 BIOCHEMICAL AND BIOPHYSICAL RESEARCH COMMUNICATIONS

Q,
.

.

o]
b 0\0
. \\
09k o
*
L]
o8- \\\\{\\\\
L ]
02?,;, 1 | R ( . L

20 40 80
TIME  (min)

RELATIVE  ABSORBANCE

Figure 2. Autolysins of SDS-treated cell walls before and after binding
of autolysin. The cell walls were treated as described in Fig. 1. x—=x
before binding; o—o after binding; ®—® after removal of autolysin.

after mixing with whole cell extracts followed by dilution to 0.25 M
salt, the cell walls bind autolysin as indicated by a dramatic change
in slope. The autolysin is subsequently removed from the cell walls by
three extractions with 5 M NaCl. Concomitantly, the rate of autolysis
of the residual cell walls is decreased by a factor of 4.

The degree of purification achieved by this process is summarized

in Table 1. By binding and release from cell walls the autolysin was

TABLE 1. Purification of autolysin from whole cell extracts

Step Total Total Specific Yield
Units  Protein Activity %
(mg)
Cell Extract 451 17 26 100
Cell Wall Extract® | 247 0.9 274 55

3The three salt extracts were combined and assayed for protein
and enzyme.
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purified approximately 11-fold with a 55% yield of activity. Many
repetitions of this procedure yielded final purifications varying from
5= to 15-fold and recoveries of 35 to 65%. The procedure also resulted
in some purification from UV absorbing material as indicated by the

A280/260 which changed from 0.63 to 0.78.

The procedure described represents another refinement in the puri-
fication of autolysins. While the bulk process presented in this report
is suitable for processing small samples, the ultimate advantage of this
technique will be realized if it can be adapted to column operations.
Experiments are in progress to develop such a system.
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