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Abstract: Heat shock, a form of severe proteotoxic stress, triggers apoptosis. A subset of molecular

chaperones, heat shock proteins (HSPs), maintains proteostasis by assisting in the folding of nascent
proteins and the refolding of misfolded proteins. HSPs, such as HSP70 provide a mechanism for
survival following stress by limiting proteotoxic damage and suppressing apoptosis. Cellular stress
also influences gene expression through altering microRNA (miRNA) levels and expression patterns.
Mild hyperthermia has been shown to increase the abundance of some miRNAs and decrease the
expression of others. Whether these changes in the abundance of particular miRNAs play a protective
role is unknown. What is also unclear is the effect of severe hyperthermic stress on miRNA maturation
and whether HSP70 plays a protective role in miRNA biogenesis under stress. MiRNAs are generated
through a series of processing steps. The primary miRNA transcript (pri-miRNA), is cleaved by the
Microprocessor Complex, composed of the ribonuclease Drosha and its partner protein DGCR8, into
a shorter precursor miRNA (pre-miRNA). The pre-miRNA is converted to mature miRNA by the
ribonuclease Dicer and its binding protein, TRBP. The mature miRNA associates with an Argonaute
protein forming the RNA-induced silencing complex (RISC), through which the miRNA can interact
with its target mRNAs and silence gene expression. We examined the fate of the miRNA processing
proteins in a human acute lymphoblastic T cell line with tetracycline-regulated expression of HSP70.
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We were able to demonstrate a disruptive effect of heat stress on miRNA processing as it resulted in
the caspase-mediated cleavage and degradation of Drosha and TRBP. We also observed a protective
effect of HSP70 on miRNA processing under proteotoxic stress, as it prevents the cleavage of the
miRNA processing proteins. We successfully mapped out a caspase cleavage site on TRBP,
demonstrating that TRBP is cleaved between its second double-stranded RNA binding domains and
its protein-binding domain. These findings suggest an imperative role in preventing miRNA
biogenesis in apoptotic cells as four of the key miRNA processing proteins are inactivated by
caspases. They also suggest an important role of HSP70 in maintaining miRNA biogenesis in stressed
cells.
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