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Abstract — Using the alkalophillic Bacillus sp. SH-8 and its mutant Bacillus sp. SH-8M capable
of growing at the neutral pH, the amino acid compositions of the cell wall and cell membrane
were studied at varying cultivation pH's. The pattern of protein electrophoresis was also tested.
It was elucidated that the amino acids consisting of the cell wall were alanine, glutamic acid,
lysine, aspartic acid, and meso-diaminopimelic acid. There was not any significant difference in
the amino acid composition between two strains regardless of the culture pH. As the resuits of
HPLC assay, glutamic acid and aspartic acid accounted for more than 50% in the amino acid
composition of the cell wall. By the isolation of the crude cell membrane and the SDS-PAGE
analysis, it was found that there was a considerable difference in the protein pattern when the
strains were cultured at the neutral pH. In addition, by the two dimensional gel electrophoresis,
it was confirmed that there was a difference in the protein pattern between two strains cultivated
at the neutral pH medium, but no difference at the alkaline medium.
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Fig. 1. Thin layer chromatogram of amino acids in the
cell wall of Bacillus sp. SH-8 and Bacillus sp. SH-8M
grown at the initial pH 10.2 and pH 7.7.

A: standard amino acids; alanine, glutamic acid, lysine,
aspartic acid, diaminopimelic acid

B: standard amino acids; threonine, serine, histidine,
diaminopimelic acid

C: pH 10.2, Bacillus sp. SH-8

D: pH 7.7, Bacillus sp. SH-8

E: pH 10.2, Bacillus sp. SH-8M

F. pH 7.7, Bacillus sp. SH-8M
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Fig. 2. SDS polyacrylamide gel electrophoresis of the
crude membrane protein of Bacillus sp. SH-8 and Bacil-
lus sp. SH-8M grown at the initial pH 10.2 and pH
7.7.

A: pH 10.2, Bacilus sp. SH-8

B: pH 7.7, Bacillus sp. SH-8

C: pH 10.2, Bacillus sp. SH-8M

D: pH 7.7, Bacillus sp. SH-8M

Table 1. Amino acid compositions of the cell wall of Bacillus sp. SH-8 and Bacillus sp. SH-8M by the analysis

of HPLC
Composition (%)
Amino acid Bacillus sp. SH-8 Bacillus sp. SH-8M
pH 10.2 pH 7.7 pH 10.2 pH 7.7
Aspartic acid 5.28 19.12 745 12.64
Glutamic acid 47.93 35.34 45.89 39.99
Alanine 33.81 21.32 29.61 26.52
meso-Diaminopimelic acid 5.54 241 4.79 3.16
Lysine 7.44 21.82 12.26 17.68
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Fig. 3. SDS polyacrylamide gel electrophoresis of the
crude membrane protein of Bacillus sp. SH-8 and Bacil-
lus sp. SH-8M grown at the initial pH 10.2 and pH
7.7 after acetone fractionation.

A: 40% acetone fraction, B: 60% acetone fraction

a: pH 10.2, Bacillus sp. SH-8, b: pH 7.7, Bacillus sp.
SH-8, ¢: pH 10.2, Bactllus sp. SH-8M, d: pH 7.7, Bacil-
lus sp. SH-8M
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Fig. 4. Two dimensional gel electrophoresis of the crude membrane protein of Bacillus sp. SH-8 and Bacillus
sp. SH-8M grown at the initial pH 10.2 and pH 7.7 after 60% acetone fractionation.
A: pH 10.2, Bacillus sp. SH-8, B: pH 7.7, Bactllus sp. SH-8, C: pH 10.2, Bacidlus sp. SH-8M, D: pH 7.7, Bactllus

sp. oH-8M
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