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Research

Research in our section focusses on bacteriophages
with an emphasis on molecular mechanisms of
gene expression, and on bacterial lysis mediated by
phage gene products. Results of these studies led to
anew system for the development of vaccines.

U Bldsi
Molecular mechanism of holin proteins and
translation of leaderless mRNA's

Holins represent a class of phage encoded lysis
proteins which form non-specific lesions in the
cytoplasmic membrane of bacteria by oligomeriza-
tion. As a consequence, the phage "endolysin" is
released to its murein substrate resulting in cell
lysis. Employing the lambda S holin as a model
system, translational and post-translational
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regulatory events are studied to determine the lysis
time in the developmental program of the phage.
The lambda S system is being used as a model
system to study intra- and intermolecular
interactions in an integral membrane protein.

A second area of research concerns molecular
interactive events resulting in translation initiation
of leaderless mRNA's. They have in common the
lack of a Shine and Dalgarno sequence (rbs) and
initiate directly with the A of the AUG start codon.
Our research interests concern the identification of
downstream elements that may either undergo
base-pairing with 16S rRNA sequences or which
may serve as recognition sites for ribosomal
proteins.

A Witte
Phage PhiChl in the archaeal Natronobacte-
rium magadii

Natronobacteria are living in high salt and pH
environments and therefore can be used for non-
sterile fermentation processes. To extend the meta-
bolic capacity of such organisms recombinant
technology would be helpful. We set out to search
for phages and to develop phage vectors. Presently
we are studying the phage PhiCh1, a temperate
DNA phage isolated from the archaeal Natrono-
bacterium magadii after spontaneous lysis.
Molecular characterization of its structure, genome
and coding capacity is in progress.

A Witte, W Lubitz
Investigations on PhiX174 lysis protein E and
development of new vaccines

The protein of the phage encoded PhiX gene E is
necessary and sufficient for lysis of bacterial cells.
Among phage lysis systems the gene E mediated
one is unique as it introduces a transmembrane
tunnel structure through the cell wall complex of
Gram-negative bacteria. The resulting bacterial
ghosts” have intact envelope structures devoid of



cytoplasmic contents. Presently we study the
topology of the gene E protein in the envelope
complex by use of biochemical and electron
microscopic techniques.

Recombinant bacterial “ghosts” represent
multivaccine vehicles with high immunogenicity.
They carry parts of foreign proteins (e.g. of human
pathogens) inserted into the inner membrane via
specific anchor sequences, e.g.fused to the gene E
protein. These can be directly used for the immuni-
zation of experimental animals. These immuno-
gens have several advantages as compared to
traditional vaccines.

H-J Busse
Bacterial systematics

We are interested in the systematics of different
groups of prokaryotes including arachaea and
bacteria. We use DNA-DNA hybridization and
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Within the EUROCARE project BIODECAY we
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wall paintings as well as the detection of non-
cultivable members from the community using a
molecular approach.

Teaching
Members of this section teach molecular microbi-

ology of bacteria and phages and biotechnology
from introductory to advanced courses.
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