Experiment to compare different cell disruption techniques by using a
Soniprep 150 sonicator and the nano DeBEE homogeniser

A2-1 A2-1 A2-2 A2-2 A2-3 A2-3 A24 A2-4 A25 A25
cell super- cell super- cell super- cell super- cell super-
pellet natant pellet natant pellet natant pellet natant pellet natant

A2-6 A2-6 A2-7 A2-7 A28 A2-8 A2-9 A2-9 A2-SON A2-SON
cell super- cell super- cell super- cell super- cell super-
pellet natant pellet natant pellet natant pellet natant pellet natant



The cell pastes above were subjected to different homogenisation treatments
using the nanoDeBEE homogeniser (see Table 1 below for codes and
corresponding treatments). An equal amount of cells (25 ml of a resuspended
solution of 25 g cell paste in 250 ml of Potassium phosphate buffer (pH 7)),
were added during each treatment. Once disrupted by the homogeniser, the
cell pastes were spun down by centrifugation (7000 rpm for 10 mins) to yield a
cell pellet and a supernatant. An indicator of efficient cell disruption would be
little or no protein left in the cell pellet as most would be expected to dissolve
in the supernatant. As visible in these protein electrophoresis gels (equal
amounts of protein run in each gel), a lot of the protein is left trapped in the
cell pellet. The last two wells on the Gel 2 image show sonicated samples of
the same amount of enzyme as a direct comparison to homogenisation. It is
obvious that with sonication there is more efficient cell disruption as most of
the protein is found in the supernatant after treatment. Sonication treatment
consisted of 1 min sonication followed by 1 min cooling for a total overall
sonication time of 5 mins. Sonication is, however, not suitable for scale-up
and, in addition, the heat energy generated can affect the tertiary structure of
the enzyme and hence its activity. It should be noted that activity studies were
carried out for all the samples and they showed good conversions of known
substrates to corresponding chiral alcohols with expected selectivity. This
indicates that none of the treatments were detrimental to the activity of the
enzyme. It should also be noted that these homogenising treatments were
with a single pass of cells through the homogeniser.
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Gel 3 (previous page) shows homogenisation (HOM) and sonication (SON)
treatment for two different enzymes (A3 and A6). In this experiment, 50 g of
A3 cells were suspended in 100 ml of potassium phosphate buffer (pH 7).
This was then passed through the homogeniser using the reverse flow setting
at a constant pressure of 10000 psi. These homogenised samples were then
centrifuged at 7000 rpm for 10 mins to yield a cell pellet and a supernatant,
both of which were tested for protein concentration using gel electrophoresis.
It is clear from the gel that, with the A3 enzyme, a lot of protein is still left in
the cell pellet after homogenisation.

In the second experiment, 50 g of A6 cells were suspended in 100 ml
of potassium phosphate buffer (pH 7). These were then passed through the
homogeniser twice using the reverse flow setting at a constant pressure of
10000 psi. Again, these homogenised samples were centrifuged at 7000 rpm
for 10 mins, and again the cell pellet and supernatant were both tested for
protein concentration using gel electrophoresis. It is clear from this gel that
two passes of cells through the nanoDeBEE homogeniser using these
settings is a very efficient method of disrupting the cells as most of the protein
is found in the supernatant and very little is left in the cell pellet. As a direct
comparrison, the same experiment was carried out for A6 using sonication as
a disruption technique (5 min total sonication — 1 min sonicating followed by 1
min cooling). These samples were run alongside the homogenised samples
(Gel 3). It is clear from the gel that two passes of cells through the
nanoDeBEE homogeniser using reverse flow at a pressure of 10000 psi is a
more efficient method of cell disruption than sonication. Homogenisation is
also easier to scale-up as a process and is a lot faster.

Experiment code Treatment
A2-1 10000 psi - single pass, reverse flow
A2-2 15000 psi - single pass, reverse flow
A2-3 20000 psi - single pass, reverse flow
A2-4 10000 psi - single pass, low impact
A2-5 15000 psi - single pass, low impact
A2-6 20000 psi - single pass, low impact
A2-7 10000 psi - two passes, reverse flow
A2-8 15000 psi - two passes, reverse flow
A2-9 20000 psi - two passes, reverse flow
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