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Elucidation of mechanism for optimization of enzyme expression by recognizing
and responding to polysaccharides in cellulosome-producing bacteria
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C. cellulovorans

C. cellulovorans can efficiently degrade and metabolize polysaccharides in
plant cell wall by optimizing the expression of polysaccharide-degrading enzymes and
polysaccharide-metabolizing enzymes according to the kinds of polysaccharide in the culture
supernatant. However, the mechanism has not been elucidated. In this study, C. cellulovorans was
cultured using glucose, cellulose, xylan, galactomannan and pectin as a carbon source, and
comparative proteome analysis was performed between each carbon source to identify the proteins
related to polysaccharide detection and changes in and expression patterns of the enzymes. As a
result, it was suggested that cellulosome on the cell surface was secreted into the culture medium
supernatant with longer cultivation time, and that the secretory proteases and the cellulosomal
protease inhibitors were cooperatively expressed for protection from plants .
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Growth phase Time point 1 Time point 2 Time point 3 Time point 4 Time_point 5
(Lag) (Early log) (Middle log) (Late log) (Stationary)
Glucose 13.5h 21h 24h 30h 39h
Cellulose 24h 60 h 75h 81h 144 h
Xylan 12h 15h 21h 24h 36h
Galactomannan 12h 18h 19.5h 21h 27h
Pectin 12h 16.5h 18h 21h 30h
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(DShunsuke Aburaya, Wataru Aoki, Kouichi Kuroda, Hiroshi Minakuchi, Mitsuyoshi Ueda, Temporal
proteome dynamics of Clostridium cellulovorans cultured with major plant cell wall polysaccharides,
BMC Microbiology, # &4, in press

(K] G 2 1)

(DShunsuke Aburaya, Wataru Aoki, Kouichi Kuroda, Mitsuyoshi Ueda, Temporal quantitative proteome
analysis reveals dynamic change of cellular and secreted protein profiles of Clostridium cellulovorans
depending on carbon sources, Experimental Biology 2017, 2017/4/24, Chicago, IL, USA
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