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SUMMARY

Lactococci are used in the production of fermentated dairy products, of which
cheese is one of the most important. In starter cultures used in dutch cheese
manufacturing Lactococcus lactis is the dominant species. The main functions
of the Lactococci are a fast conversion of lactose into lactate and the formation
of flavour compounds. For both functions proteolytic enzymes are of crucial
importance. For a rapid lactate formation rapid growth of these auxotrophic
organisms is required, which in milk depends on the availability of small
peptides and free amino acids. In milk these medium components are present
at low concentrations, and can be formed from casein due to the activity of the
proteolytic enzymes, proteinases and peptidases. Casein degradation by L.
lactis is initiated by the extracellular serine proteinase, which is essential for
growth in milk. In the first chapter the characteristics of the L. /actis proteinase
are reviewed. Proteinases of different L. lactis are very similar. This cell
envelope-associated enzyme is primarily synthesized as pre-pro-proteinase
and is 200 kilodaltons. After biochemical purification a lower molecular weight
is always observed (between 80 and 145 kDa). An immunological analysis
identified proteinase components which are indicated as A and B for the
proteinase of L. lactis subsp. cremoris WG2 these components are indicated as
A and B.

In chapter 2 the isolation of six types of monoclonal antibodies is described,
which are directed to the components A or B of the proteinase of L. lactis
subsp. cremoris WG2. The reactions of the monoclonal antibodies with the
proteinases of different L. lactis strains again reveal that these enzymes are
very similar. They can be distinguished by small differences in their amino acid
sequences. Two classes of proteinases with different substrate specificities can
be distinguished by the isolated monoclonal antibodies. In chapter 3 two
regions are localized in the proteinase molecule to which the monoclonals bind.
Each region represents one of the components. The antigenic determinants of
component B become accessible only when the proteinase is
(auto)proteolytically active. Component A and B can be detected in a single
proteinase molecule only after denaturation. From these data it is conciuded
that the proteinase components A and B are different conformations of the
enzyme.

In chapter 4 it is demonstrated that the L./actis proteinase is released from the
cell envelope due to self digestion. The release is inhibited by specific proteina-
se inhibitors, as well as in the presence of Ca?*. In a model this inhibition is
explained by the stabilisation of an enzyme conformation by Ca?*. In this
conformation self digestion sites are masked and the proteinase remains
attached to the cell. Amino acid analysis revealed that self digestion occurs at
the C-terminus by cleaving of the membrane anchor sequence. Deletion of this
sequence results in the release of the proteinase.

The autodegradation of the released proteinase is studied in chapter 5. This
occurs during purification of the enzyme. The low molecular weight values that
have been found after purification, can be explained by self digestion. Ultimate-
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ly, self digestion leads to inactivation of the proteinase by deletion of the active
site region or possibly by deletion of a region important for the binding of
substrate.

in chapter 6 the regulation of the production of the L. /actis proteinase under
different growth conditions is studied. The organisms were grown in a chemi-
cally defined medium to accurately control all parameters. It appears that both
the nitrogen source and the growth rate are important factors in the regulation
of proteinase production. In the presence of casein or peptides as the sole
source of nitrogen, the proteinase production is low, while in the presence of
amino acids the production is higher. During growth in @ medium containing
amino acids as well as casein the proteinase production is the same as in the
presence of casein only. These results indicate that peptides which are relea-
sed after casein hydrolysis, inhibit proteinase synthesis. The exact mechanism
of the regulation of proteinase synthesis has to be further elucidated.

The use of monoclonal antibodies has been shown to be very valuable in the
characterisation of the L. Jactis proteinase. In crude preparations as well as in
the culture medium the enzyme (or enzyme fragments) can be detected
specifically and can be quantitated. It is interesting that different conformations
of the proteinase of L. lactis can be detected only by immunochemical techni-
ques.
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