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D,L-endopeptidase activity at lateral cell wall is essential for Bacillus subtilis
cell proliferation.

| Putu Suparthana®*, Masayuki Hashimoto?, Matsushima Hiroaki®, Hiroshi
Ogasawara’ and Junichi Sekiguchi®”.

! Department of Biological Sciences, Graduate Schools of Science and Engineering, Tokyo
Metropolitan University, Tokyo, Japan. ? Institute of Molecular Medicine, National Cheng Kung
University Medical College, Tainan City, Taiwan. * Department of Applied Biology, Faculty of Textile
Science and Technology, Shinshu University, Ueda, Japan. * Department of Food Science and
Technology, Faculty of Agricultural Technology, Udayana University, Bali-Indonesia. ° Division of
Gene Research, Department of Life Science, Research Center for Human and Environmental

Science, Shinshu University, Ueda, Nagano, Japan

Abstract

Most bacterial cells possess peptidoglycan layer(s), which is an exoskeleton of bacterial
cells. To proliferate the bacterial cells, the peptidoglycan must change the shape, and
have a dynamic structure. Thus, not only synthesis but also disassemble of
peptidoglycan are important for the cell proliferation. In Bacillus subtilis, a double
mutant of IytE and cwlO, both encoding D,L-endopeptidase known as autolysin, showed
synthetic lethality and defected in cell elongation. Furthermore, the synthetic lethality is
caused by lack of D,L-endopeptidase activity at the lateral cell wall. In this study, to
investigate the function of LytE and CwlO, we constructed some chimeric enzymes,
which locate at cellular sidewall and exhibit various autolysin activities except
D,L-endopeptidase, and demonstrated whether the chimeric enzymes can suppress the
synthetic lethality or not. As the results, all chimeric enzymes except with M23 domain
of CwlIP, which is a D,D-endopeptidase, did not suppress the IytE cwlO synthetic
lethality. In addition, the suppression by M23 domain of CwlIP was caused by its intense
activity. Therefore, we concluded that D,L-endopeptidase activity at lateral cell wall is
essential for Bacillus subtilis cell proliferation. The function of D,L-endopeptidase
activity at lateral cell wall was discussed.



d,l-endopeptidase activity at cellular sidewall is essential for Bacillus subtilis cell proliferation.

| Putu Suparthana?l, Masayuki Hashimoto?, Matsushima Hiroaki?, Hiroshi Ogasawara3 and Junichi Sekiguchi?
1Fac. of Textile Sci. and Technol., Shinshu Univ., 2Internatl.Young Res.Emp.Cent.,Shinshu Univ., 3Res.Cent.for Human and Env.Sci.,Shinshu Univ.
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The peptidoglycan must have a dynamic structure to proliferate the bacterial cells, thus

synthesis and disassemble of the peptidoglycan are important.
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“ IytE cwlO double depleted cells exhibited
' ! \\ % defects in growth and cell morphology.

Furthermore, the synthetic lethality is caused by lack of d,I-endopeptidase activity at the lateral
cell wall (J. Bact 2012).

Wild type
IytE cwlO

@g In this study, to investigate the function of LytE and CwlO, we constructed some chimeric
enzymes, which locate at cellular sidewall and exhibit various autolysin activities except D,L-
endopeptidase, and demonstrated whether the chimeric enzymes can suppress the
synthetic lethality or not.
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