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Heat break of ascospore dormancy by fire forest in Neurospora crassa
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The heat-resistance ascospores of the filamentous fungi Neurospora break
their semi-permanent dormancy by heat shock. The mechanisms of dormant maintenance, heat activation
and their relationship, however, remain enigmatic. Taking advantage of the Neurospora knockout
collection, we isolated mutants spontaneously germinating without heat shock, named ascospore
sleepless-1 and -2 (as-1 and as-2). We showed that AS-1 controls an ascospore-specific MAPK pathway
and mutants lacking the pathway lose ascospore dormancy. We also identified a smoke-activated G
protein signaling by isolating mutants insensitive to smoke and revealed that AS-2 negatively
regulated the signaling. We confirmed that smoke stimuli via the G protein signaling regulates the
tight threshold temperature of dormant break in a dose-dependent manner. We conclude that ascospore
dormancy break by heat and smoke is finely controlled by at least two major pathways in Neurospora.
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