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Changes with Growth in Cellular Proteins of Psychrotrophic Vibrio spp.

Having Different Growth Patterns

Hideaki Mori, Kentaro Kasama, and Eiji Nakacawa

In order to study whether the psychrotrophic Vibrio isolates showing different growth curves
are composed of different ecotype, cellular proteins of the non-halophilic and halophilic psychrotrophs
during growth were determined by two-dimensional gel electrophoresis using isoelectric focusing in
one dimension and sodium dodecyl sulfate (SDS)-polyacrylamide gel electrophoresis (PAGE) in the
second dimension. Growth curves of the psychrotrophs showed an increased slope throughout growth
(in Type 1 strains) or a decreased slope after the stationary phase of growth (in Type 2 strains). In
cellular proteins of the non-halophiles, bands on both isoelectric focusing gels and SDS gels and spots
on the two-dimensional gels were very clear for Type 1 strains and unclear (become foggy) for Type
2 strains, suggesting that the protein molecules have compact structure in Type 1 strains and
deformable structure in Type 2 strains. In the halophiles, however, the protein bands and spots were
clear for both Type 1 and 2 strains, suggesting that the molecules have compact structures for both
Types of the halophiles. In the non-halophiles, the number and amounts of the protein spots increased
in Type 1 strains during growth and decreased markedly in Type 2 strains during the death phase of
growth. Moreover, the protein profiles obtained by the two-dimensional gel electrophoresis were very
different between CBB and silver stainings and more proteins were observed in CBB staining in Type
1 strains and in silver staining in Type 2 strains of the non-halophiles. From these results, the differ-
ence of growth curves between Type 1 and 2 strains in the non-halophiles was considered to be based
on the difference of physical and chemical structures for tertiary folding of protein molecules. In
other words, it was suggested that the two Type strains of the non-halophilic psychrotrophic Vibrio
isolates are composed of different ecotype.
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Fig. 1 Growth curves of non-halophilic psychrotrophic
Vibrio strain V926 (Type 1 strain) grown at an op-
timum temperature (250, m ) and 100 (O), and
Vibrio strain V1605 (Type 2 strain) grown at an
optimum temperature (250, e ) and at 100 (O).
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Fig. 2 Growth curves of halophilic psychrotrophic Vibrio
strains V1806 (Type 1, m) and V114 (Type 2, ® )
grown at an optimum temperature (250).
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lular proteins of non-halophilic psychrotrophic
Vibrio strains V926 (Type 1 strain) and V1605
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stationary phase (B), and the death phase (C) in
growth at an optimum temperature (250).

(2) DOOOOOOOsSbsooOoOUOoOoOoOUooOooO
goooooooooo, ooboooooooobooboo
ooo VibioOOOODODOODOOODOOUOOOOOO
SDSOO0O0000FgOO0O0UO0OOOOUODUOUOOOO
gooooooooooooooboooooooobobooo
gooo, oboooooobooboooooooboooboo o
oo, ooocooooooooboob, oboobooooo
ooooooooooolletkbaD0oooooooooo,
0040kDa00000O00OO0DODOOODOODO, OODOOOO
0144kDa0000000O0DO0OODOOCDOO, ODOOOO
goooboogo, coboobooooooooboDbooDo
oo

(3) DODUOOUOL0OLOO0ODODOUOOUDODOODOODOO
oooooo

goooooooodoo, ooooooooooobod
000 VibreoOOOODOOOOOODOOOCBBOOOOO
00o0oo0oooUoUOoU0oOOoOFgOOOOOOOOD
CBBOOOOOUOOOOOOO, D0OUODODOODOOOOO
goooooooobooooboooooooooooon
pH 5.0006.00, 000 14409.0kDa00 00000000
gooooooooooooooobo, oooooooboboo
o00ooo0oooUu, D00UO0OpH4.6006.30, ODO0O14.0
080.0kbal O OODODODOLCDODO, CBBOOOO



98 o0, 00, 000000 VibrioOOODOOOOOOODO

Type 1 Type 2
l | —
A B c A B C
(kDa) : e F 3 s
212.0 5=
116.0 — <o :
3 - srond e
== =1
66.2 — Z:i‘_-’“_r; i
== s
40.0 — 3 il
fr b e &3
144 — i == 55 4

Fig. 4 Sodium dodecyl sulfate (SDS)-polyacrylamide gel
electrophoresis (PAGE) gel electrophoretograms of
cellular proteins of non-halophilic psychrotrophic
Vibrio strains V926 (Type 1 strain) and V1605
(Type 2 strain) in the logarithmic phase (A), the
stationary phase (B), and the death phase (C) in
growth at an optimum temperature (250).
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Fig. 5 Two-dimensional gel electrophoretograms
of cellular proteins of non-halophilic
psychrotrophic Vibrio strain V926 (Type
1 strain) in the logarithmic phase (A),
the stationary phase (B), and the death
phase (C) in growth at an optimum tem-
perature (250 ). The electrophoretograms
were detected by staining with Coomassie
Brilliant Blue (CBB).
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Two-dimensional gel electrophoretograms
of cellular proteins of non-halophilic
psychrotrophic Vibrio strain V926 (Type
1 strain) in the logarithmic phase (A),
the stationary phase (B), and the death
phase (C) in growth at an optimum tem-
perature (250 ). The electrophoretograms
were detected by silver staining.

6.21

Two-dimensional gel electrophoretograms
of cellular proteins of non-halophilic
psychrotrophic Vibrio strain V1605 (Type
2 strain) in the logarithmic phase (A),
the stationary phase (B), and the death
phase (C) in growth at an optimum tem-
perature (250 ). The electrophoretograms
were detected by staining with Coomassie
Brilliant Blue (CBB).
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Fig. 8-2 Synthesis level of cellular proteins of
non-halophilic psychrotrophic Vibrio
strain V1605 (Type 2 strain) in the
logarithmic phase (A), the stationary
phase (B), and the death phase (C) in
growth at an optimum temperature (25
0). The electrophoretograms were de-
tected by silver staining. Relative value
show the value when the lowest area of
protein spots in two-dimensional gel is 1.
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Fig. 9 Isoelectric focusing gel electrophoretograms of cel- Fig. 10 Sodium dodecyl sulfate (SDS)-polyacrylamide gel

lular proteins of non-halophilic psychrotrophic electrophoresis (PAGE) gel electrophoretograms
Vibrio strains V926 (Type 1 strain) and V1605 of cellular proteins of non-halophilic psychrotrophic
(Type 2 strain) in the logarithmic phase (A), the Vibrio strains V926 (Type 1 strain) and V1605 (Type
stationary phase (B), and the death phase (C) in 2 strain) in the logarithmic phase (A), the sta-
growth at 100 . tionary phase (B), and the death phase (C) in

growth at 100 .
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Fig. 11 Two-dimensional gel electrophoretograms

66.2 of cellular proteins of non-halophilic

psychrotrophic Vibrio strain V926 (Type

1 strain) in the logarithmic phase (A),

40.0 the stationary phase (B), and the death

phase (C) in growth at 100 . The

14.4 electrophoretograms were detected by

staining with Coomassie Brilliant Blue
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Fig. 12 Two-dimensional gel electrophoretograms
of cellular proteins of non-halophilic
psychrotrophic Vibrio strain V926 (Type
1 strain) in the logarithmic phase (A),
the stationary phase (B), and the death
phase (C) in growth at 100 . The
electrophoretograms were detected by
silver staining.
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Two-dimensional gel electrophoretograms
of cellular proteins of non-halophilic
psychrotrophic Vibrio strain V1605
(Type 2 strain) in the logarithmic
phase (A), the stationary phase (B),
and the death phase (C) in growth at
100 . The electrophoretograms were
detected by staining with Coomassie
Brilliant Blue (CBB).
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Fig. 13-2 Synthesis level of cellular proteins of

non-halophilic psychrotrophic Vibrio
strain V1605 (Type 2 strain) in the loga-
rithmic phase (A), the stationary phase
(B), and the death phase (C) in growth
at 100 . The electrophoretograms were
detected by staining with Coomassie
Brilliant Blue (CBB). Relative value
show the value when the lowest volume
of protein spots in two-dimensional gel
s 1.
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Fig. 14-1 Two-dimensional gel electrophoretograms
of cellular proteins of non-halophilic
psychrotrophic Vibrio strain V1605
(Type 2 strain) in the logarithmic
phase (A), the stationary phase (B),
and the death phase (C) in growth at
100 . The electrophoretograms were
detected by silver staining.
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Fig. 14-2 Synthesis level of cellular proteins of
non-halophilic psychrotrophic Vibrio
strain V1605 (Type 2 strain) in the loga-
rithmic phase (A), the stationary phase
(B), and the death phase (C) in growth
at 100 . The electrophoretograms were
detected by silver staining. Relative value
show the value when the lowest area of
protein spots in two-dimensional gel is 1.
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Fig. 15 Isoelectric focusing gel electrophoretograms of
cellular proteins of halophilic psychrotrophic
Vibrio strains V1806 (Type 1 strain) and V114
(Type 2 strain) in the logarithmic phase (A), the
stationary phase (B), and the death phase (C) in
growth at an optimum temperature (250).
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Fig. 16 Sodium dodecyl sulfate (SDS)-polyacrylamide gel
electrophoresis (PAGE) gel electrophoretograms
of cellular proteins of halophilic psychrotrophic
Vibrio strains V1806 (Type 1 strain) and V114
(Type 2 strain) in the logarithmic phase (A), the
stationary phase (B), and the death phase (C) in
growth at an optimum temperature (250).
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