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species, the initial step of
adhesion is usually

mediated by a
lipopolysaccharide (LPS)

layer on the outer
membrane of the cell, and

the subsequent step by
fimbriae called pili. When

Gram-positive bacteria are
taken into consideration, a

surface protein called
protein G is generally

employed for adhesion and
for bacteria capture at a

mucous membrane
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surface. Although some
polysaccharides are also
considered adhesins, the
expression of protein G

depends on the presence
of protein G receptors (a
specific receptor at the

surface of mucous
membranes) on the cell

membrane. Therefore, the
amount of protein G on the
surface of the cell may not

be sufficient to cover all
the receptors in its

entirety. In the case of
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protein G, the amount of
the protein corresponds to

the amount of mucous
membrane receptors.
When the amount of
mucous membrane

receptors is small, the
adhesion of bacteria to
mucous membranes is
severely reduced. In

addition, the binding of
protein G to its receptors is
weak and the attachment

is easily released in
extreme conditions such as
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when the cell is subjected
to large flow rates, and
when the bacteria are

exposed to gastrointestinal
enzymes. These problems

may be corrected by
increasing the number of

protein G receptors on the
cell surface. The number of

protein G receptors is
higher in typical cell
membranes than in

synthetic membranes.
Furthermore, protein G,
when used alone, has a
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problem with stability of
adhesion to the cell

membrane. The survival
time of bacterial cells is
generally shorter than 8

hours. Protein G also has a
problem with non-specific

adhesion such that the non-
specific adhesion is about
0.1% of specific adhesion.
The non-specific adhesion
means adhesion to all cells
in the test liquid at a high

level. Non-specific
adhesion occurs at as
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much as 20% of specific
adhesion and is a critical
problem of protein G. To

solve such problems, there
has been proposed a

method of increasing the
number of protein G

receptors on a cell by
irradiating a cell with a

light having a wavelength
of a visible region. For

example, there is known a
method 6d1f23a050
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