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Heat stress response - a crosstalk between chaperone and heat stress transcription factor network in plants
Heat stress transcription factors (Hsfs) are involved in the control of gene expression in all eukaryotes as regulatory components of the heat stress response, but also as regulator of other types of stress and developmental processes. In plants, at least 20 Hsfs are involved in adaptation of transcription to changes in environmental conditions. The function of Hsfs is controlled on the transcriptional level, but also by a tight crosstalk with the chaperone network and protein degradation network of the cell. This interaction of the two functional distinct networks targeting either transcriptional regulation or protein folding is consistent with the accumulation of both, Hsfs and heat stress proteins (Hsps) in cells during stress. 

On the one hand, our data will demonstrate the importance of the transcription factors HsfA1, HsfA2 and HSFB1 for thermotolerance in tomato (Lycopersicon esculentum). On the other hand, the functional crosstalk between the two networks will be described and the relation to the unfolded protein response mechanism will be discussed. The latter is manifested by physical interactions of the three major Hsfs, i.e. HsfA1a, HsfA2, and HsfB1, with Hsp70 and Hsp90. At the same time the functional consequences of these interactions are factor-specific. On the one hand, Hsp70 was found to repress the activity of HsfA1a including its binding to the target DNA. On the other hand, HsfB1 is tightly controlled by both Hsp70 and Hsp90. The latter is involved in the targeting of HsfB1 for proteasomal degradation, however, at the same time Hsp90 enforces the DNA-binding of this Hsf. In contrast to HsfA1a and HsfB1, which are both regulated at the protein level, the crosstalk between HsfA2 and Hsp90 is manifested by the influence of Hsp90 on the degradation of hsfA2 transcripts. 

Summarizing these and recent data it becomes obvious that during repeated cycles of HS and recovery the activity and composition of the cellular Hsf network is dynamically controlled by factor-specific physical and functional interactions with distinct chaperones from the Hsp70, Hsp90 and small Hsp families. Our findings implicate the existence of a versatile regulatory system based on mutual feedback mechanisms between the two central networks required for the efficient adaptation of protein homeostasis under permanently changing temperature conditions.
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