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Aha1 (activator of Hsp90 ATPase) stimulates the ATPase activity of the molecular 
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chaperone Hsp90 to accelerate the conformational cycle during which client 
proteins attain their final shape. Thereby, Aha1 promotes effective folding of Hsp90-
dependent clients such as steroid receptors and many kinases involved in cellular 
signaling. In our current study, we find that Aha1 plays a novel, additional role 
beyond regulating the Hsp90 ATP hydrolysis rate. We propose a new concept 
suggesting that Aha1 acts as an autonomous chaperone and associates with stress-
denatured proteins to prevent them from aggregation similar to the chaperonin 
GroEL. Our study reveals that an N-terminal sequence of 22 amino acids, present in 
human but absent from yeast Aha1, is critical for this capability. However, in lieu of 
fostering their refolding, Aha1 allows ubiquitination of bound clients by the E3 
ubiquitin ligase CHIP. Accordingly, Aha1 may promote disposal of folding defective 
proteins by the cellular protein quality control. 
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Drosophila Fic (dFic) mediates AMPylation, a covalent attachment of adenosine 
monophosphate (AMP) from ATP to hydroxyl side chains of protein substrates. 
Here, we identified the endoplasmic reticulum (ER) chaperone BiP as a substrate for 
dFic and mapped the modification site to Thr-366 within the ATPase domain. The 
level of AMPylated BiP in Drosophila S2 cells is high during homeostasis, whereas 
the level of AMPylated BiP decreases upon the accumulation of misfolded proteins 
in the ER. Both dFic and BiP are transcriptionally activated upon ER stress, 
supporting the role of dFic in the unfolded protein response pathway. The inactive 
conformation of BiP is the preferred substrate for dFic, thus endorsing a model 
whereby AMPylation regulates the function of BiP as a chaperone, allowing acute 
activation of BiP by deAMPylation during an ER stress response. These findings not 
only present the first substrate of eukaryotic AMPylator but also provide a target for 
regulating the unfolded protein response, an emerging avenue for cancer therapy. 
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We describe an integrated workflow for proteogenomic analysis 
and global profiling of posttranslational modifications (PTMs) in 
prokaryotes and use the model cyanobacterium Synechococcus sp. 
PCC 7002 (hereafter Synechococcus 7002) as a test case. We found 
more than 20 different kinds of PTMs, and a holistic view of PTM 
events in this organism grown under different conditions was 
obtained without specific enrichment strategies. Among 3,186 predicted 
protein-coding genes, 2,938 gene products (>92%) were 
identified. We also identified 118 previously unidentified proteins 
and corrected 38 predicted gene-coding regions in the Synechococcus 
7002 genome. This systematic analysis not only provides 
comprehensive information on protein profiles and the diversity 
of PTMs in Synechococcus 7002 but also provides some insights 
into photosynthetic pathways in cyanobacteria. The entire proteogenomics 
pipeline is applicable to any sequenced prokaryotic 
organism, and we suggest that it should become a standard part 
of genome annotation projects 
 
Functions of Heat Shock Proteins in Pathways of the 
Innate and Adaptive Immune System 
Robert Julian Binder 
 
For more than 50 years, heat shock proteins (HSPs) 
have been studied for their role in protecting cells from 
elevated temperature and other forms of stress. More 
recently, several roles have been ascribed to HSPs in 
the immune system. These include intracellular roles 
in Ag presentation and expression of innate receptors, 
as well as extracellular roles in tumor immunosurveillance 
and autoimmunity. Exogenously administered HSPs 
can elicit a variety of immune responses that have been 
used in immunotherapy of cancer, infectious diseases, 
and autoimmune disease. 
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Epigenetic mechanisms can be influenced by environmental cues and thus evoke 
phenotypic variation. This plasticity can be advantageous for adaptation but also 
detrimental if not tightly controlled. Although having attracted considerable 
interest, it remains largely unknown if and how environmental cues such as 
temperature trigger epigenetic alterations. Using fission yeast, we demonstrate 
that environmentally induced discontinuous phenotypic variation is buffered by a  
negative feedback loop that involves the RNase Dicer and the protein disaggregase 
Hsp104. In the absence of Hsp104, Dicer accumulates in cytoplasmic inclusions and 
heterochromatin becomes unstable at elevated temperatures, an epigenetic state 
inherited for many cell divisions after the heat stress. Loss of Dicer leads to 
toxic aggregation of an exogenous prionogenic protein. Our results highlight the  
importance of feedback regulation in building epigenetic memory and uncover 
Hsp104 and Dicer as homeostatic controllers that buffer environmentally induced 
stochastic epigenetic variation and toxic aggregation of prionogenic proteins. 
 
Copyright © 2015 The Authors. Published by Elsevier Inc. All rights reserved. 
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Overexpression of heat stress-responsiveTaMBF1c, a wheat (Triticum aestivum L.) 
Multiprotein Bridging Factor, confers heat tolerance in both yeast and rice 

Abstract: 
 
Previously, we found an ethylene-responsive transcriptional co-activator, which 
was significantly induced by heat stress (HS) in both thermo-sensitive and thermo-
tolerant wheat. The corresponding ORF was isolated from wheat, and 
named TaMBF1c (Multiprotein Bridging Factor1c). The deduced amino acid 
sequence revealed the presence of conserved MBF1 and helix-turn-helix domains at 
the N- and C-terminus, respectively, which were highly similar to rice ERTCA 
(Ethylene Response Transcriptional Co-Activator) and Arabidopsis MBF1c. The 
promoter region of TaMBF1c contained three heat shock elements (HSEs) and other 
stress-responsive elements. There was no detectablemRNA of TaMBF1c under 
control conditions, but the transcript was rapidly and significantly induced by heat 
stress not only at the seedling stage, but also at the flowering stage. It was also 
slightly induced by drought and H2O2 stresses, as well as by application of the 
ethylene synthesis precursor ACC, but not, however, by circadian rhythm, salt, ABA 
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or MeJA treatments. Under normal temperatures, TaMBF1c-eGFP protein showed 
predominant nuclear localization with some levels of cytosol localization in the 
bombarded onion epidermal cells, but it was mainly detected in the nucleus with 
almost no eGFP signals in cytosol when the bombarded onion cells were cultured 
under high temperature conditions. Overexpression of TaMBF1c in yeast imparted 
tolerance to heat stress compared to cells expressing the vector alone. Most 
importantly, transgenic rice plants engineered to overexpress TaMBF1c showed 
higher thermotolerance than control plants at both seedling and reproductive 
stages. In addition, transcript levels of six Heat Shock Protein and two Trehalose 
Phosphate Synthase genes were higher in TaMBF1c transgenic lines than in wild-
type rice upon heat treatment. Collectively, the present data suggest 
that TaMBF1c plays a pivotal role in plant thermotolerance and holds promising 
possibilities for improving heat tolerance in crops. 
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Cytosolic Hsp60 can modulate proteasome activity in yeast. 
 
Abstract 
Hsp60, an essential oligomeric molecular mitochondrial chaperone, has 
been subject to rigorous basic and clinical research. With yeast as a model 
system, we provide evidence for the ability of cytosolic yHsp60 to inhibit 
the yeast proteasome: i) Following biological turnover of Murine-Bax 
(aproteasome substrate), we show that co-expression of cytosolic yHsp60 
stabilizes Bax, enhances its association with mitochondria and enhances 
its killing capacity. ii) Expression of yHsp60 in the yeast cytosol (yHsp60c) 
inhibits degradation of a cytosolic protein ΔMTS-Aco1 tagged with the 
degron SL17 (a ubiquitin-proteasome substrate). iii) Conditions under 
which Hsp60 accumulates in the cytosol (elevated Hsp60c or growth at 
37oC) correlate with reduced 20S peptidase activity in proteasomes 
purified from cell extracts. iv) Elevated yHsp60 in the cytosol correlate with 
accumulation of poly-ubiquitinated proteins. v) According to 
20S proteasome pull down experiments, Hsp60 is physically associated 
with proteasomes in extracts of cells expressing Hsp60c or grown at 37oC. 
Even mutant Hsp60 proteins, lacking chaperone activity, were still capable 
of proteasome inhibition. The results support the hypothesis, that 
localization of Hsp60 to the cytosol 
may modulate proteasome activity according to cell need. 
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