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Abstract

The response to heat and oxidative stress in seven yeast species isolated from
Antarctica was examined. The yeast were classified into two groups. one psychrophilic.
with a maximum growth temperature of 20°C and the other psychrotrophic. capable of
growth at temperatures above 20°C. In addition to species specific heat shock protein
(hsp) profiles. a heat shock (15°C to 25°. for 3 h) induced the synthesis ol a 110 kDa
protein common to the psychrophiles. Candida psychrophila. Mrakia stokesii. M. frigida
and M. gelida. but not in Leucosporidium antarcticum. Preliminary amino acid sequence
characterization of hsp 110 revealed similarity to  fructose-2.6-bisphosphatase.
Immunoblot analyses revealed heat shock inducible proteins corresponding 10
Saccharomvees cerevisiae hsps 70 and 91 in psychrophilic and psychrotrophic yeast (/L.
fellii and L. scottii). Interestingly, no protein corresponding to S. cerevisiae hsp 104 was
observed in any ot the psychrophilic specizs examined. however a hsp 104 homologue was
identified in psychrotrophic yeast. In psychrotrophic yeast. as observed in psychrophilic
veast. there was a noticeable absence of a protein corresponding to hsp 60 with the notable
exception of a hsp 60 homologue detected in C. psychrophila. A 10°C increase in
temperature above the growth temperature (15°C) of psychrophiles and psychrotrophs
induced thermotolerance. On the other hand in psychrotrophic yveast grown at 25°C. only a
5°C increase in temperature was necessary for heat shock induced thermotolerance.
Induced thermotolerance in all psychrophilic and psychrotrophic veast species was

coincident with hsp synthesis and trehalos: accumulation.

With respect to intrinsic peroxide stress tolerance. all  psychrophilic and
psychrotrophic yeast species were relatively intrinsically resistant to a 100 mM H->O» stress
and both a heat shock and a peroxide shock (0.2 mM) conferred further tolerance. Species
specific peroxide shock proteins were identified in C. psvchrophila. M. gelida. M. stokesii
and L. fellii. However. a peroxide shock did not induce the synthesis of hsps 104. 90. 70 or
60 in C. psychrophila.

Heat and oxidative stress tolerance were also examined in a respiratorv-competent
and respiratory-deficient strain of the thermophilic enteric yeast Arviozyma telluris. Tleat
shock acquisition of thermotolerance and peroxide stress tolerance was induced by a mild

heat shock (35°C 1o 40°C for 30 min) with concomitant synthesis ol hsps 104. 90. 70 and



60. Induction of trehalose synthesis was also stimulated by a mild heat shock but not by a
mild peroxide shock (0.2 mM). There were no marked differences in the heat shock
response between the respiratory-competent and respiratory-deficient strains. however. a
higher sensitivity to peroxide was observed in the respiratory-deficient strain.  T'he heat
shock response displayed by the thermophilic yeast strains in many respects paralleled that

of the mesophilic veast. S. cerevisiae.

The present studies revealed a relationship between growth temperature and both
the heat shock response and oxidative siress response in S, cerevisiae.  The results
indicated that the temperature at which S, cerevisiae is grown influences intrinsic
thermotolerance. growth rate and constitutiv e hsp levels but does not greatly influence heat
shock induced thermotolerance or trehalose accumulation. The findings suggested that hsp
104 and slow growth contribute to the higher basal tolerance observed in cells grown at

15°C and 35°C. Furthermore. two novel temperature dependent proteins (40 kDa and 80

kDa) were identified which appear to be dorwvn-regulated by a heat shock.

[n S0 cerevisiae. results indicated a positive correlation between intrinsic peroxide
stress tolerance and lower growth temperatares. However. growth temperature was found
not to significantly influence the inducibility of peroxide stress tolerance by a heat or
peroxide shock. An interesting finding observed in S. cerevisiae and all psychrophilic.
psychrotrophic and thermophilic yeast spec es was that the incubation temperature during a
peroxide stress had a profound effect on basal peroxide stress tolerance. with a decrease in
incubation temperature corresponding with increased tolerance. regardless of growth
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“The role of the infinirely small is infinitely large.”
4 y larg
(Louis Pasteur)

(Cited from Aguilar. 1996)

"v/hat do you mean "extreme”? We love it herel!”

(From Herbert. 1992)
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