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PtHSP17.8 was regulated by various abiotic stresses. Overexpression of PtHSP17.8
enhanced the tolerance to heat and salt stresses through maintain ROS homeostasis
and cooperate with stress-related genes in Arabidopsis. Small heat shock proteins
(sHSPs) play important roles in response to diverse biotic and abiotic stresses,
especially in heat tolerance. However, limited information is available on the stress
tolerance roles of sHSPs in woody species. To explore the function of sHSPs in
poplar, we isolated and characterized PtHSP17.8 from Populus trichocarpa.
Phylogenetic analysis and subcellular localization revealed that PtHSP17.8 was a
cytosolic class I sHSP. The gene expression profile of PtHSP17.8 in various tissues
showed that it was significantly accumulated in stem and root, which was consistent
with the GUS expression pattern driven by promoter of PtHSP17.8. The expression
of PtHSP17.8 could be induced by various abiotic stresses and significantly activated
by heat stress. Overexpression of PtHSP17.8 enhanced the tolerance to heat and salt
stresses in Arabidopsis. The seedling survival rate, root length, relative water
content, antioxidative enzyme activities, proline, and soluble sugar content were
increased in transgenic Arabidopsis under heat and salt stresses, but not in normal
condition. The co-expression network of PtHSP17.8 were constructed and
demonstrated many stress responsive genes included. The stress-related genes in
the co-expression network were up-regulated in the PtHSP17.8 overexpression
seedlings. These results suggest that PtHSP17.8 confers heat and salt tolerances in
plants.
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Gene Expression Profile in the Long-Living Lotus: Insights into the Heat Stress
Response Mechanism
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Lotus (Nelumbo Adans) is an aquatic perennial plant that flourished during the
middle Albian stage. In this study, we characterized the digital gene expression
signatures for China Antique lotus under conditions of heat shock stress. Using RNA-
seq technology, we sequenced four libraries, specifically, two biological replicates
for control plant samples and two for heat stress samples. As a result, 6,528,866 to
8,771,183 clean reads were mapped to the reference genome, accounting for 92-
96% total clean reads. A total of 396 significantly altered genes were detected
across the genome, among which 315 were upregulated and 81 were
downregulated by heat shock stress. Gene ontology (GO) enrichment of
differentially expressed genes revealed protein folding, cell morphogenesis and
cellular component morphogenesis as the top three functional terms under heat
shock stress. Kyoto Encyclopedia of Genes and Genomes (KEGG) analysis led to the
identification of protein processing in endoplasmic reticulum, plant-pathogen
interactions, spliceosome, endocytosis, and protein export as significantly enriched
pathways. Among the upregulated genes, small heat shock proteins (sHsps) and
genes related to cell morphogenesis were particularly abundant under heat stress.
Data from the current study provide valuable clues that may help elucidate the
molecular events underlying heat stress response in China Antique lotus.

Arabidopsis AtDjA3 Null Mutant Shows Increased Sensitivity to Abscisic Acid,
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Dna] proteins are essential co-chaperones involved in abiotic and biotic stress
responses. Arabidopsis AtDjA3 gene encodes a molecular co-chaperone of 420
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amino acids, which belongs to the J-protein family. In this study, we report the
functional characterization of the AtDjA3 gene using the Arabidopsis knockout line
designated j3 and the 35S::AtDjA3 overexpression lines. Loss of AtDjA3 function was
associated with small seed production. In fact, j3 mutant seeds showed a reduction
of 24% in seed weight compared to Col-0 seeds. Expression analysis showed that
the AtDjA3 gene was modulated in response to NaCl, glucose, and abscisic acid
(ABA). The j3 line had increased sensitivity to NaCl and glucose treatments in the
germination and cotyledon development in comparison to parental Col-0.
Furthermore, the j3 mutant line exhibited higher ABA sensitivity in comparison to
parental Col-0 and 35S::AtDjA3 overexpression lines. In addition, we examined the
expression of ABI3 gene, which is a central regulator in ABA signaling, in j3 mutant
and 35S::AtDjA3 overexpression lines. Under 5 uM ABA treatment at 24 h, j3 mutant
seedlings displayed higher ABI3 expression, whereas in 35S::AtDjA3 overexpression
lines, ABI3 gene expression was repressed. Taken together, these results
demonstrate that the AtDjA3 gene is involved in seed development and abiotic
stress tolerance.

Transcriptional induction of the heat shock protein B8 mediates the clearance
of misfolded proteins responsible for motor neuron diseases.
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Neurodegenerative diseases (NDs) are often associated with the presence of
misfolded protein inclusions. The chaperone HSPB8 is upregulated in mice, the
human brain and muscle structures affected during NDs progression. HSPB8 exerts
a potent pro-degradative activity on several misfolded proteins responsible for
familial NDs forms. Here, we demonstrated that HSPB8 also counteracts
accumulation of aberrantly localized misfolded forms of TDP-43 and its 25 KDa
fragment involved in most sporadic cases of Amyotrophic Lateral Sclerosis (sALS)
and of Fronto Lateral Temporal Dementia (FLTD). HSPB8 acts with BAG3 and the
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HSP70/HSC70-CHIP complex enhancing the autophagic removal of misfolded
proteins. We performed a high-through put screening (HTS) to find small molecules
capable of inducing HSPB8 in neurons for therapeutic purposes. We identified two
compounds, colchicine and doxorubicin, that robustly up-regulated HSPB8
expression. Both colchicine and doxorubicin increased the expression of the master
regulator of autophagy TFEB, the autophagy linker p62/SQSTM1 and the
autophagosome component LC3. In line, both drugs counteracted the accumulation
of TDP-43 and TDP-25 misfolded species responsible for motoneuronal death in
sALS. Thus, analogs of colchicine and doxorubicin able to induce HSPB8 and with
better safety and tolerability may result beneficial in NDs models.

Oligomers of Heat-Shock Proteins: Structures That Don't Imply Function

PLoS Comput Biol. 2016 Feb 29;12(2):e1004756.
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Most proteins must remain soluble in the cytosol in order to perform their biological
functions. To protect against undesired protein aggregation, living cells maintain a
population of molecular chaperones that ensure the solubility of the proteome. Here
we report simulations of a lattice model of interacting proteins to understand how
low concentrations of passive molecular chaperones, such as small heat-shock
proteins, suppress thermodynamic instabilities in protein solutions. Given fixed
concentrations of chaperones and client proteins, the solubility of the proteome can
be increased by tuning the chaperone-client binding strength. Surprisingly, we find
that the binding strength that optimizes solubility while preventing irreversible
chaperone binding also promotes the formation of weakly bound chaperone
oligomers, although the presence of these oligomers does not significantly affect the
thermodynamic stability of the solution. Such oligomers are commonly observed in
experiments on small heat-shock proteins, but their connection to the biological
function of these chaperones has remained unclear. Our simulations suggest that
this clustering may not have any essential biological function, but rather emerges as
a natural side-effect of optimizing the thermodynamic stability of the proteome.

An atomistic view of Hsp70 allosteric crosstalk: from the nucleotide to the
substrate binding domain and back.

Sci Rep. 2016 Mar 30;6:23474.
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The Hsp70 is an allosterically regulated family of molecular chaperones. They
consist of two structural domains, NBD and SBD, connected by a flexible linker. ATP
hydrolysis at the NBD modulates substrate recognition at the SBD, while peptide
binding at the SBD enhances ATP hydrolysis. In this study we apply Molecular
Dynamics (MD) to elucidate the molecular determinants underlying the allosteric
communication from the NBD to the SBD and back. We observe that local structural
and dynamical modulation can be coupled to large-scale rearrangements, and that
different combinations of ligands at NBD and SBD differently affect the SBD domain
mobility. Substituting ADP with ATP in the NBD induces specific structural changes
involving the linker and the two NBD lobes. Also, a SBD-bound peptide drives the
linker docking by increasing the local dynamical coordination of its C-terminal end:
a partially docked DnaK structure is achieved by combining ATP in the NBD and
peptide in the SBD. We propose that the MD-based analysis of the inter domain
dynamics and structure modulation could be used as a tool to computationally
predict the allosteric behaviour and functional response of Hsp70 upon introducing
mutations or binding small molecules, with potential applications for drug
discovery.
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The repair and regeneration of tissues using endogenous stem cells represents an
ultimate goal in regenerative medicine. To our knowledge, human lens regeneration
has not yet been demonstrated. Currently, the only treatment for cataracts, the
leading cause of blindness worldwide, is to extract the cataractous lens and implant
an artificial intraocular lens. However, this procedure poses notable risks of
complications. Here we isolate lens epithelial stem/progenitor cells (LECs) in
mammals and show that Pax6 and Bmi1 are required for LEC renewal. We design a
surgical method of cataract removal that preserves endogenous LECs and achieves
functional lens regeneration in rabbits and macaques, as well as in human infants
with cataracts. Our method differs conceptually from current practice, as it
preserves endogenous LECs and their natural environment maximally, and
regenerates lenses with visual function. Our approach demonstrates a novel
treatment strategy for cataracts and provides a new paradigm for tissue
regeneration using endogenous stem cells.
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Digital Quantification of Proteins and mRNA in Single Mammalian Cells.
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Absolute quantification of macromolecules in single cells is critical for
understanding and modeling biological systems that feature cellular
heterogeneity. Here we show extremely sensitive and absolute quantification of
both proteins and mRNA in single mammalian cells by a very practical workflow
that combines proximity ligation assay (PLA) and digital PCR. This digital PLA
method has femtomolar sensitivity, which enables the quantification of very small
protein concentration changes over its entire 3-log dynamic range, a quality
necessary for accounting for single-cell heterogeneity. We counted both
endogenous (CD147) and exogenously expressed (GFP-p65) proteins from
hundreds of

single cells and determined the correlation between CD147 mRNA and the protein it
encodes. Using our data, a stochastic two-state model of the central dogma was
constructed and verified using joint mRNA/protein distributions, allowing us to
estimate transcription burst sizes and extrinsic noise strength and calculate the
transcription and translation rate constants in single mammalian cells.

2. Nat Methods. 2016 Mar 28. doi: 10.1038/nmeth.3810. [Epub ahead of print]
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As RNA-binding proteins (RBPs) play essential roles in cellular physiology by
interacting with target RNA molecules, binding site identification by UV
crosslinking and immunoprecipitation (CLIP) of ribonucleoprotein complexes is
critical to understanding RBP function. However, current CLIP protocols are
technically demanding and yield low-complexity libraries with high experimental
failure rates. We have developed an enhanced CLIP (eCLIP) protocol that decreases

requisite amplification by ~1,000-fold, decreasing discarded PCR duplicate reads

by ~60% while maintaining single-nucleotide binding resolution. By simplifying
the generation of paired IgG and size-matched input controls, eCLIP improves
specificity in the discovery of authentic binding sites. We generated 102 eCLIP
experiments for 73 diverse RBPs in HepG2 and K562 cells (available at
https://www.encodeproject.org), demonstrating that eCLIP enables large-scale and
robust profiling, with amplification and sample requirements similar to those of
ChIP-seq. eCLIP enables integrative analysis of diverse RBPs to reveal
factor-specific profiles, common artifacts for CLIP and RNA-centric perspectives

on RBP activity.
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The Pex1/Pex6 complex is a member of the AAA family of
ATPases that is involved in peroxisome biogenesis. Recently, cryo-electron
microscopy structures have been determined of the Pex1/Pex6 complex in different
nucleotide states. This Structural Snapshot describes the structural features of the
complex, their implications for its function, as well as questions that still await
answers.

Protein thermal denaturation is modulated by central residues in the protein
structure network (pages 1124-1138)
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Lo Mutations directed to seven hubs of the protein structure network of
the B-glucosidase SfBgly reduced its thermostability. Moreover, mutations directed to the
vicinity of a hub residue also caused significant decreases in the SfBgly thermostability.
On the contrary mutations directed to non-hub residues had no effect. These results show
that protein structure networks are robust, whereas attacks on central nodes cause
network failure.
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Susceptibility of Faba Bean (Vicia faba_L.) to Heat Stress During Floral Development
and Anthesis
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Designing and building a minimal genome

A goal in biology is to understand the molecular and biological function of every gene in a cell.
One way to approach this is to build a minimal genome that includes only the genes essential for
life. In 2010, a 1079-kb genome based on the genome of Mycoplasma mycoides (JCV-syn1.0)
was chemically synthesized and supported cell growth when transplanted into cytoplasm.
Hutchison 111 et al. used a design, build, and test cycle to reduce this genome to 531 kb (473
genes). The resulting JCV-syn3.0 retains genes involved in key processes such as transcription
and translation, but also contains 149 genes of unknown function.
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Large-scale atlas of microarray data reveals the distinct expression landscape of
different tissues in Arabidopsis

Fei He, Shinjae Yoo, Daifeng Wang, Sunita Kumari, Mark Gerstein, Doreen Ware and
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Dynamics of co-translational protein targeting Review Article

Pages 79-86

Margaret M Elvekrog, Peter Walter

Development of novel FP-based probes for live-cell imaging of nitric oxide dynamics

Emrah Eroglu, Benjamin Gottschalk, Suphachai Charoensin, et al

Nature Communications 7,Article number:10623 doi:10.1038/ncomms10623

Nitric oxide ( NO*) is a free radical with a wide range of biological effects, but practically
impossible to visualize in single cells. Here we report the development of novel
multicoloured fluorescent quenching-based MO*probes by fusing a bacteria-derived NO*-
binding domain close to distinct fluorescent protein variants. These genetically encoded
NO*probes, referred to as geNOps, provide a selective, specific and real-time read-out of
cellular NO*dynamics and, hence, open a new era of NO*bioimaging. The combination of
geNOps with a Ca?* sensor allowed us to visualize MO*and Ca?* signals simultaneously
in single endothelial cells. Moreover, targeting of the MO*probes was used to detect NO*
signals within mitochondria. The geNOps are useful new tools to further investigate and
understand the complex patterns of MO®signalling on the single (sub)cellular level.

Starting too soon: upstream reading frames repress downstream translation
Anna M McGeachy and Nicholas T Ingolia

http://EMBOJ.embopress.org/content/35/7/699?etoc

The analysis of ribosome profiling data across three vertebrate species demonstrates the global
effect of UORF-dependent translational control of gene expression.

Upstream ORFs are prevalent translational repressors in vertebrates
Timothy G Johnstone, Ariel A Bazzini, and Antonio J Giraldez
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Upstream open reading frames (UORFs) are found in many genes, but their functional impact is
unclear. This study explores their abundant translation, conservation, and potent role in shaping
the vertebrate

translational landscape.

The chloroplast NADPH thioredoxin reductase C, NTRC, controls non-
photochemical quenching of light energy and photosynthetic electron transport
in Arabidopsis_(pages 804-822)

Belén Naranjo, Clara Mignée, Anja Krieger-Liszkay, Damaso Hornero-Méndez,
Lourdes Gallardo-Guerrero, Francisco Javier Cejudo and Marika Lindahl

Article first published online: 18 JAN 2016 | DOI: 10.1111/pce.12652

Excess excitation and the means by which plants respond to defend themselves against
light-induced damage have been extensively studied, and the importance of gE is well
documented. Nevertheless, the success of a plant also depends on the capacity to
restrict the induction of acclimation mechanisms, such as qE, in order to avoid wasting
the energy absorbed. Given the possible redox control and implication of thioredoxins
in protection mechanisms against excess light, we have investigated the role of the
chloroplast NADPH-dependent thioredoxin reductase NTRC. This enzyme has been
previously implied in peroxide detoxification and abiotic stress tolerance. Surprisingly,
NTRC proved to be essential, not for the induction of protection mechanisms under
strong irradiance, but for the maintenance of optimal photosynthetic efficiency under
normal-light conditions and down-regulation of gE through control of the trans-
thylakoid pH gradient.

fAnalvsis of the sodium chloride-dependent respiratory kinetics of wheat

OPEN

mitochondria reveals differential effects on phosphorylating and non-
phosphorylating electron transport pathways (pages 823-833)

R. P. Jacoby, M. H. Che-Othman, A. H. Millar and N. L. Taylor

Article first published online: 11 DEC 2015 | DOI: 10.1111/pce.12653

A number of previous studies have documented the gross response of mitochondrial
respiration to salinity treatment, but it is unclear how NaCl directly affects the kinetics
of plant phosphorylating and non-phosphorylating electron transport pathways. This
study investigates the direct effects of NaCl upon different respiratory pathways in
wheat, by measuring rates of isolated mitochondrial oxygen consumption across
different substrate oxidation pathways in saline media. These data deepen our
understanding of how plant respiration responds to NaCl, offering new mechanistic
explanations for the divergent salinity responses of whole-plant respiratory rate in the
literature.

Nature Genetics Contents: April 2016 pp 343 - 473
OsSPL13 controls grain size in cultivated rice
Lizhen Si, Jiaying Chen, Xuehui Huang, Hao Gong, Jianghong Luo et al.
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Bin Han and colleagues present a genome-wide association analysis of grain size and
shape in cultivated rice and identify a major locus for grain size encoding the
transcription factor OsSPL13. They find that the large-grain allele in tropical japonica
cultivars was introgressed from indica varieties during selection for improved grain yield.
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Sequestration of cellular interacting partners by protein aggregates: implication in a
loss-of-function pathology

Hui Yang and Hong-Yu Hu

Accepted manuscript online: 26 MAR 2016 06:40AM EST | DOI: 10.1111/febs.13722

Protein misfolding and aggregation are a hallmark of several neurodegenerative diseases
(NDs). However, how protein aggregation leads to cytotoxicity and neurodegeneration is
still controversial. Emerging evidence demonstrates that sequestration of cellular
interacting partners by protein aggregates contributes to the pathogenesis of these
diseases. Here, we review current research on sequestration of cellular proteins by protein
aggregates and its relation to proteinopathies. Based on different interaction modes, we
classify these protein sequestrations into four types: protein co-aggregation,
domain/motif-mediated sequestration, RNA-assisted sequestration, and sequestration of
molecular chaperones. Thus, the cellular essential proteins and/or RNAs hijacked by
protein aggregates may lose their biological functions, consequently resulting in
cytotoxicity and neurodegeneration. We have proposed a hijacking model recapitulating
the sequestration process and the loss-of-function pathology of ND.

Mitochondria and senescence: new actors for an old play
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A new study reveals a causal role of mitochondria for cellular senescence
phenotypes and ageing.
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Ribosomal P3 protein AtP3B of Arabidopsis acts as both protein and RNA chaperone
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To deliver or to degrade: an interplay of the ubiquitin-proteasome system,
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Mitonuclear communication in homeostasis and stress

Pedro M. Quiros, Adrienne Mottis & Johan Auwerx

As most mitochondrial proteins are encoded in the nucleus, mitochondrial activity
requires efficient communication between the nuclear and mitochondrial genomes. This
is mediated by nucleus-to-mitochondria (anterograde), mitochondria-to-nucleus
(retrograde) and mitonuclear feedback signalling, as well as the integrated stress response
and extracellular communication, which regulate homeostasis and, consequently,
healthspan and lifespan.
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