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Understand the function of proteins in Gram-positive bacteria
and apply these knowledges to our lives

Associate Prof. Tomoyasu, Toshifumi
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Fig2. Fluorescence-labeled
S. intermedius bound to cells

7 Fig3. Structure of the skin
of oral origin
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Efficient secretion of biopharmaceuticals, etc

Fig4. Efficient purification system of useful proteins using
chaperone-enhanced strains

Content:
The following two research themes are currently being studied.

(1) Elucidation of the colonization mechanism of
Streptococcus intermedius at the site of infection

S. intermedius is a part of the normal flora of the human oral
cavity and a leading cause of deep-seated infections,
including brain and liver abscesses (Fig. 1). | have been
studying the mechanism of how this bacterium colonizes
infected sites (Fig. 2) such as the oral cavity. Currently, | am
focusing on the proteins secreted by S. intermedius and
anchored to its cell wall, which may bind to collagen and
fibrinogen in the dermal layer (Fig. 3) of the skin.

(2) Establishment of an efficient protein purification
system using Gram-positive bacteria

Gram-positive bacteria are known to be able to secrete useful
proteins, such as biopharmaceuticals, into the culture medium,
which facilitates their purification. For this purpose, Bacillus
subtilis is often used, but it is thought that the activity of its
chaperones, which are involved in protein transport, may be
weak under normal conditions such as 37°C. Therefore, I' m
trying to develop a strain that can efficiently secrete unstable
useful proteins such as biopharmaceuticals by enhancing the
intracellular chaperone activity (Fig. 4).
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