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ABSTRACT: The heat shock responses of Campylobacter jejuni were studied by examination
of their survival rates and synthesis of heat shock proteins. When C. jejuni cells were treated
at the sublethal temperatures of 48C for 30 minutes, most of the cells maintained their viabilities
and synthesized the heat shock proteins of 90, 73, and 66 kD in molecular weight. By the
method of two-dimensional electrophoresis, the heat shock proteins of C. jejuni were identified
to be Hsp90, Hsp73, and Hsp66. During the heat shock at 48T, the heat shock proteins were
induced from about 5 minutes after the heat shock treatment. Their synthesis was continued
upto 30 minutes, but remarkably retarded after 50 minutes. When C. jejuni cells were heat
shocked at 51C for 30 minutes, the survival rates of the cells were decreased by about 10°
fold and synthesis of heat shock proteins and normal proteins was also generally retarded.
The cells exposed to 55C for 30 minutes died off by more than 10° cells and the new protein
synthesis was not observed. But when C. jejuni cells were heat-shocked at the sublethal
temperature of 48C for 15 to 20 minutes and then were exposed at the lethal temperature
of 55C for 30 minutes, their viabilities were higher than those exposed at 55C for 30 minutes
without pre-heat shock at 48C. Therefore, the heat shock proteins synthesized at the sublethal
temperature of 48T in C. jgjuni were thought to be responsible for thermotolerance. However,
when C. jejuni cells heat-shocked at various ranges of sublethal and lethal temperatures were
placed back to the optimum temperature of 42T, the multiplication patterns of the cells pre-
treated at different temperatures were not much different each other.
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Fig. 1. Survival of C. jejuni at various temperatures.
The cells were heat-shocked at 48C, 51C and
55C. Survival fractions of the heat-shocked
organisms were determined by enumerating
the colonies developed after incubation of the
cells at 42T for 48 hours.
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Fig. 2. Autoradiogram of the proteins synthesized in

C. jenuni heat-treated at various temperatures
for 15 Minutes.
Lane A, 42C; Lane B, 45C; Lane C, 48%C;
Lane D, 51C; Lane E, 55C. The arrowheads
indicate standard molecular weight markers
of 116, 974, 66, 45, and 25 kD, respectively,
from the top.
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Fig. 3. Autoradiograms of the heat shock and normal proteins of C. Jejuni separated by two-dimensional elec-

trophoresss.

(I) The cells grown at 42C were labeled with [*“S]-methionine at 42C for 30 min. (II) The cells
heat-shocked at 48T for 15 min were labeled at 48T for 30 min. Arrows on the gel indicate heat

shock proteins (90. 73, and 66 kD).
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Fig. 4. Autoradiogram of the proteins synthesized in

C. jejuni heat shocked at 48C for various
periods of time.
The cells were pulse-labeled for 10 min after
5 min(Lane B), 10 min(Lane C), 15 min(Lane
D), 20 min(Lane E), 30 min(Lane F), 50 min
(Lane G), 80 min(Lane H) shifted to 48C.
The control (Lane A) was pulse-labeled at
42C. The arrowheads indicate the same
molecular weight as in Fig. 2.
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Fig. 5. Autoradiogram of the normal and heat shock
proteins synthesized in C. jejuni which were
returned to 42C after heat shock at 48TC.
The cells were heat-shocked at 48T for 5 min
(Lane B)and 15 min(Lane C). The cells were
heat-shocked at 48C for 15 min and then
returned to 42C for 5 min(Lane D), 10 min
(Lane E), 20 min(Lane F), 30 min(Lane G),
50 min(Lane H). The control(Land A) was
pulse-labeled at 42C. The arrowheads
indicate the same molecular weight as in Fig.
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Fig. 6. Thermotolerance induction of C. jejuni at
sublethal temperature (48°C) before shift-up to
lethal temperature (55C).
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Fig. 7. Gwoth of C jejuni at 42°C after heat shock.
After the cells were heat-shocked at 46C. 50C
and 55C, they were diluted with the fresh
medium and then incubated for appropriate
time at 42C.
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