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The cell surface changes sensitively with environmental stimuli because it locates at the interface between the cell
and the environment. Bacteria have their elaborate systems against a variety of stresses as well as other organisms and
possess abilities to adapt to, recover from, or obtain tolerance for stressful situations. In some cases, damages to the cell
surface are likely to cause directly cell death. Here, an outline of our studies on the effect of heat stress on the structure
and functions of cell surface and on the role of cell surface with regard to the heat resistance of bacteriais described.
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Fig. 1 Schematic representations of cell surface structures of gram-positive and gram-

negative bacteria
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Fig. 2 Structure and functions of the cell membrane of E. coli.

O000O0OO00OFg(ODOOO0O0OOOOOOOOO
goboooobooooboooooooboooobooooo
o 2 Y o0
gboooooboooboooooobooooobooooon
gboooooooooboooooobooooobooooon
goooooooooboooooooboooooboooon
goooooooooooooobooooooboooon
gooooooooobooooooooooboooo
gbobooooboooboooooooboooobooooon
gobooooboooobooooobooboooobooooo
gboooooooobooooooboobooooobooooo
gboooooooooboooooobooooobooooon
goooooooobooooooboooooboooon
goooooooooboooooooooooobooooon
00000000 ™0000000000o0aon Fig.6
gooo
goboooooooooobooooooboooooo

goboodoobonbOOO0O0OO0OO0OOoOO0oOoboOoboO
000000000 00000 Rosenbergd O 0O 0O
uobooooboboooooooooooooooooo
00o0o0oo0oU0oooUoooUo®™mouooooo
000000000000000000O0O0®O N-OO
00000000 Oo*™Wooooooooooooo
goooooboooooooobooooooooobooo
goooobooobooooboobobouooooooboobo
o®=o
goboooooooboooboooooooooo
oooooooocoooooOooooooOoooo
oobooooboboooooooooooooooooo
0000000000 oo0oUooooooooosoo
goooooboooooooooooooooooo
goooooboooooooooooooooobooo
000O000O000o0o0oooooooU0DO O Fg. e
ooooooooboooboooboooooooooo

— 11—



0ooo0 0220 0100 020010

37C

Fig. 3 Electron micrographs of freeze-fractured cell surface of E. coli
cellsgrown at 370 and then kept at 37 or 00 *“. Bar, 0.5 um.
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Fig. 4 Ouitline of stressresponse in bacterial cell.
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Fig. 6 A mode for blebbing and vesiculation of the outer membrane of a

heated cell of E. coli™
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Fig. 7 Effect of preincubation temperature on the thermal
death of E. coli heated at 500 **".
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Fig.8 A proposed model for the preincubation effect on the
heat resistance of E. coli.
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Fig. 9 Heat shock responsesin E. coli.
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