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Cdllular biomarkers such as stress proteins (heat-shock proteins, hsp) have been extensively investigated for
their use as sublethal indicators of environmental stress. As more refined methods such as developmental
assays are employed in toxicity testing, an understanding of the expression of molecular biomarkers at various
stages of organism development can yield valuable information about their role in normal and atered
development. In addition, the ability of an organism to synthesize stress proteins at specific stages may
influence its tolerance and/or susceptibility to environmental stressors. This study characterizes the hsp70 and
hsp60 response in eight devel opmental stages of Japanese medaka (Oryziaslatipes). Neither hsp70 nor hsp60
wasinduciblein early embryos (stage 11 - early gastrula), and these embryos proved considerably |ess tolerant
to heat stress than did embryos at stage 19 and older. Although individuals from all post-hatch stages were
able to raise a stress protein response, they were more susceptible to heat-shock than were embryonic stages
(with the exception of stage 11). One hsp70 isoform was detected in embryonic stages. Additional hsp70
isoform(s) were detected in medaka larvae and adults. Two isoforms of hsp60 were detected in embryonal
stages, but not in larval or adult medaka. Results indicated that hsp60 was less inducible by heat-shock than
hsp70, particularly in later stages. Constitutive levels of soluble hsp70 and hsp60 proteins were relatively high
just before (stage 35) and after hatching (24-36 h old larvae), and in adult fish. The inability of early embryos
to induce hsp70 and hsp60 stress proteins could render them more susceptible to a variety of environmental
stressors including chemical pollutants.



