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Defining Hsp70 Subnetworks in Dengue Virus Replication Reveals Key
Vulnerability in Flavivirus Infection

Cell. 2015 Nov 11. pii: S0092-8674(15)01402-6. doi: 10.1016/j.cell.2015.10.046.
[Epub ahead of print]

Taguwa S1, Maringer K2, Li X3, Bernal-Rubio D4, Rauch N3, Gestwicki JE3, Andino
R5, Fernandez-Sesma A4, Frydman 6.

Viral protein homeostasis depends entirely on the machinery of the infected cell.
Accordingly, viruses can illuminate the interplay between cellular proteostasis
components and their distinct substrates. Here, we define how the Hsp70 chaperone
network mediates the dengue virus life cycle. Cytosolic Hsp70 isoforms are required
at distinct steps of the viral cycle, including entry, RNA replication, and virion
biogenesis. Hsp70 function at each step is specified by nine distinct DNA]J cofactors.
Of these, DnaJB11 relocalizes to virus-induced replication complexes to promote
RNA synthesis, while DnaJB6 associates with capsid protein and facilitates virion
biogenesis. Importantly, an allosteric Hsp70 inhibitor, JG40, potently blocks
infection of different dengue serotypes in human primary blood cells without
eliciting viral resistance or exerting toxicity to the host cells. JG40 also blocks
replication of other medically-important flaviviruses including yellow fever, West
Nile and Japanese encephalitis viruses. Thus, targeting host Hsp70 subnetworks
provides a path for broad-spectrum antivirals.
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Cell Stress and Chaperones

Characterization of 5'UTR of rice ClpB-C/Hsp100 gene: evidence

of its involvement in post-transcriptional regulation

Ratnesh Chandra Mishral & Richal & Amanjot Singh1 & Lalit Dev Tiwaril & Anil

Groverl

Abstract Rice (Oryza sativa) ClpB-C (OsClpB-C) protein is
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expressed upon heat stress in vegetative tissues and constitutively
in seeds. We produced stably transformed Arabidopsis

plants carrying 3-glucuronidase (Gus) reporter gene downstream
to 1-kb OsClpB-C promoter (1kbPro plants). In the

1kbPro plants, expression of Gus transcript and protein

followed the expression pattern of OsClpB-C gene in rice

plants, i.e., heat induced in vegetative tissues and constitutive

in seeds. Next, we produced transgenic Arabidopsis plants
containing Gus downstream to 862-bp fragment of OsClpBC
promoter [lacking 138 nucleotides from 3’ end of the 5’
untranslated region (5'UTR); AUTR plants). In AUTR plants,

Gus transcript was expressed in heat-inducible manner, but
strikingly, Gus protein levels were negligible after heat treatment.
However, Gus protein was expressed in AUTR seedlings

at levels comparable to 1kbPro seedlings when recovery
treatment of 22 °C/2 h was given post heat stress (38 °C/

15 min). This suggests that 5'UTR of OsClpB-C gene is involved

in its post-transcriptional regulation and is an obligate
requirement for protein expression during persistent heat

stress. Furthermore, the Gus transcript levels were higher in

the polysomal RNA fraction in heat-stressed seedlings of

1kbPro plants as compared to AUTR plants, indicating that

5'UTR aids in assembly of ribosomes onto the Gus transcript
during heat stress. Unlike the case of seedlings, Gus protein

was formed constitutively in AUTR seeds at levels comparable

to 1kbPro seeds. Hence, the function of 5'UTR of OsCIlpBC

is dispensable for expression in seeds.

Plant Cell and environment

This article is protected by copyright. All rights reserved. Dissecting the proteome
dynamics of the early heat stress response leading to plant survival or death in
Arabidopsis Echevarria-Zomefio Siral*, Fernandez-Calvino Lourdes1*, Castro-
Sanz Ana B.1, Lopez Juan Antonio2, Vazquez Jesus 2 and Castellano M. Mar1§

Abstract In many plant species, an exposure to a sublethal temperature
triggers an adaptative response called acclimation. This response involves an
extensive molecular reprogramming that allows the plantto further survive to an
otherwise lethal increase of temperature. A related response is also launched
under an abrupt and lethal heat stress that, in this case, is unable to successfully
promote thermotolerance and therefore ends up in plant death. Although these
molecular programs are expected to have common players, the overlapping degree
and the specific regulators of each process are currently unknown. We have carried
out a high-throughput comparative proteomics analysis during acclimation and
during the early stages of the plant response to a severe heat stress that lead
Arabidopsis seedlings either to survival or death. This analysis dissects these



responses, unravels the common players and identifies the specific proteins
associated with these different fates. Thermotolerance assays of mutants in genes
with an uncharacterized role in heat stress demonstrate the relevance of this study
to uncover both positive and negative heat regulators and pinpoint a pivotal role of
JR1 and BAG6 in heat tolerance.

Nature

Discovery of long-sought biological compass claimed
Protein complex offers explanation for how animals sense Earth's magnetic pull.

Mary
Prion aggregate structure in yeast cells is determined by the Hsp104-Hsp110

disaggregase machinery.
O'Driscoll J1, Clare D1, Saibil H2.

Abstract

Prions consist of misfolded proteins that have adopted an infectious amyloid
conformation. In vivo, prion biogenesis is intimately associated with the protein
quality control machinery. Using electron tomography, we probed the effects of the
heat shock protein Hsp70 chaperone system on the structure of a model yeast
[PSI+] prion in situ. Individual Hsp70 deletions shift the balance between fibril
assembly and disassembly, resulting in a variable shell of nonfibrillar, but still
immobile, aggregates at the surface of the [PSI+] prion deposits. Both Hsp104 (an
Hsp100 disaggregase) and Ssel (the major yeast form of Hsp110) were localized to
this surface shell of [PSI+] deposits in the deletion mutants. Elevation of Hsp104
expression promoted the appearance of this novel, nonfibrillar form of the prion
aggregate. Moreover, Ssel was found to regulate prion fibril length. Our studies
reveal a key role for Ssel (Hsp110), in cooperation with Hsp104, in regulating the
length and assembly state of [PSI+] prion fibrils in vivo.

Minsoo
1. Plant Physiol. 2015 Nov 4. pii: pp.01591.2015. [Epub ahead of print]

The MTL1 Pentatricopeptide Repeat Protein is Required for Both Translation
and

Splicing of the mitochondrial NADH Dehydrogenase Subunit 7 mRNA in
Arabidopsis.
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Mitochondrial translation involves a complex interplay of ancient bacterial-like
features and host-derived functionalities. Although the basic components of the
mitochondrial translation apparatus have been recognized, very few protein
factors aiding in recruiting ribosomes on mitochondria-encoded mRNAs have
been

identified in higher plants. In this study, we describe the identification of the
Arabidopsis MITOCHONDRIAL TRANSLATION FACTOR 1 (MTL1) protein - a new
member of

the PentatricoPeptide Repeat family - and show that it is essential for the
translation of the mitochondrial nad7 mRNA. We demonstrate that mtl1 mutant
plants fail to accumulate the Nad7 protein, even though the nad7 mature mRNA is
produced and bears the same 5' and 3' extremities as in wild-type plants. We next
observed that polysome association of nad7 mature mRNA is specifically
disrupted

in mtl1 mutants, indicating that the absence of Nad7 results from a lack of
translation of nad7 mRNA. These findings illustrate that mitochondrial
translation requires the intervention of gene-specific nuclear-encoded PPR
trans-factors and that their action does not necessarily involve the 5'

processing of their target mRNA as previously observed. Interestingly, a partial
decrease in nad7 intron 2 splicing was also detected in mtl1 mutants suggesting
that MTL1 is also involved in group II intron splicing. However, this second
function appears less essential for nad7 expression than its role in translation.
MTL1 will be instrumental to understand the multi-functionality of PPR proteins
and the mechanisms governing mRNA translation and intron splicing in plant
mitochondria.

2. Plant Cell. 2015 Nov 3. pii: tpc.15.00509. [Epub ahead of print]
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Plant organelle function must constantly adjust to environmental conditions,

which requires dynamic coordination. Ca(2+) signaling may play a central role in
this process. Free Ca(2+) dynamics are tightly regulated and differ markedly
between the cytosol, plastid stroma, and mitochondrial matrix. The mechanistic
basis of compartment-specific Ca(2+) dynamics is poorly understood. Here, we
studied the function of At-MICU, an EF-hand protein of Arabidopsis thaliana
with

homology to constituents of the mitochondrial Ca(2+) uniporter machinery in
mammals. MICU binds Ca(2+) and localizes to the mitochondria in Arabidopsis. In
vivo imaging of roots expressing a genetically encoded Ca(2+) sensor in the
mitochondrial matrix revealed that lack of MICU increased resting concentrations
of free Ca(2+) in the matrix. Furthermore, Ca(2+) elevations triggered by auxin
and extracellular ATP occurred more rapidly and reached higher maximal
concentrations in the mitochondria of micu mutants, whereas cytosolic Ca(2+)
signatures remained unchanged. These findings support the idea that a conserved
uniporter system, with composition and regulation distinct from the mammalian
machinery, mediates mitochondrial Ca(2+) uptake in plants under in vivo
conditions. They further suggest that MICU acts as a throttle that controls
Ca(2+) uptake by moderating influx, thereby shaping Ca(2+) signatures in the
matrix and preserving mitochondrial homeostasis. Our results open the door to
genetic dissection of mitochondrial Ca(2+) signaling in plants.

3.] Biol Chem. 2015 Nov 13;290(46):27644-59. doi:
10.1074/jbc.M115.654129. Epub
2015 Oct 2.

Subcellular Distribution of NAD+ between Cytosol and Mitochondria
Determines the
Metabolic Profile of Human Cells.
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G(5), Dyrstad SE(3), Palmieri F(6), Nikiforov AA(7), Tronstad K](3), Ziegler
M(1).
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The mitochondrial NAD pool is particularly important for the maintenance of vital
cellular functions. Although at least in some fungi and plants, mitochondrial
NAD

is imported from the cytosol by carrier proteins, in mammals, the mechanism
of

how this organellar pool is generated has remained obscure. A transporter
mediating NAD import into mammalian mitochondria has not been identified. In
contrast, human recombinant NMNAT3 localizes to the mitochondrial matrix and is
able to catalyze NAD(+) biosynthesis in vitro. However, whether the endogenous
NMNATS3 protein is functionally effective at generating NAD(+) in mitochondria of
intact human cells still remains to be demonstrated. To modulate mitochondrial
NAD(+) content, we have expressed plant and yeast mitochondrial NAD(+)
carriers

in human cells and observed a profound increase in mitochondrial NAD(+).
None of

the closest human homologs of these carriers had any detectable effect on
mitochondrial NAD(+) content. Surprisingly, constitutive redistribution of
NAD(+)

from the cytosol to the mitochondria by stable expression of the Arabidopsis
thaliana mitochondrial NAD(+) transporter NDT2 in HEK293 cells resulted in
dramatic growth retardation and a metabolic shift from oxidative
phosphorylation

to glycolysis, despite the elevated mitochondrial NAD(+) levels. These results
suggest that a mitochondrial NAD(+) transporter, similar to the known one from A.
thaliana, is likely absent and could even be harmful in human cells. We provide
further support for the alternative possibility, namely intramitochondrial
NAD(+)

synthesis, by demonstrating the presence of endogenous NMNAT3 in the
mitochondria

of human cells.
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Discovery of a multimeric adaptor system for the chloroplast Clp protease machinery
suggests a complex mechanism regulates substrate recognition and delivery in
chloroplasts.

Arabidopsis CBP1 Is a Novel Regulator of Transcription Initiation in Central Cell-
Mediated Pollen Tube Guidance
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A novel regulator of transcription initiation in the central cell mediates pollen tube
attraction in a non-cell-autonomous manner.
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Arabidopsis RECG1 acts in mtDNA repair in the suppression of ectopic recombination
and in the segregation of alternative mitotypes.

Dissecting the proteome dynamics of the early heat stress response leading to
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Focus on Frontiers in chemical biology
XFELs open a new era in structural chemical biology - pp895 - 899 Petra
Fromme
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X-ray crystallography, the workhorse of structural biology, has been revolutionized
by the advent of serial femtosecond crystallography using X-ray free electron lasers.
Here, the fast pace and history of discoveries are discussed together with current
challenges and the method's great potential to make new structural discoveries,
such as the ability to generate molecular movies of biomolecules at work.
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Plasticity of an Ultrafast Interaction between Nucleoporins and Nuclear Transport
Receptors Volume 163, Issue 3, 22 October 2015, Pages 734-745

eIntegrative structural biology reveals the basis of rapid nuclear transport
eTransient binding of disordered nucleoporins leaves their plasticity unaffected
eMultiple minimalistic low-affinity binding motifs create a polyvalent complex

A highly reactive and dynamic surface permits an ultrafast binding mechanism
Sigrid Milles, Davide Mercadante? 3 8, [ker Valle Aramburu?! 8 Malene Ringkjgbing
Jensen% 56 Niccolo Banterle?, Christine Koehler?!, Swati Tyagi?, Jane Clarke?, Sarah L.
Shammas?, Martin Blackledge# 5 &, Frauke Griter? 3., Edward A. Lemkel

Nature Reviews Molecular Cell Biology 13, 168-182 (March 2012) |
doi:10.1038/nrm3286

Designer proteins: applications of genetic code expansion in cell biology
Lloyd Davisl & Jason W. Chinl

Designer amino acids, beyond the canonical 20 that are normally used by cells, can
now be site-specifically encoded into proteins in cells and organisms. This is
achieved using 'orthogonal' aminoacyl-tRNA synthetase-tRNA pairs that direct
amino acid incorporation in response to an amber stop codon (UAG) placed in a
gene of interest. Using this approach, it is now possible to study biology in vitro and
in vivo with an increased level of molecular precision. This has allowed new
biological insights into protein conformational changes, protein interactions,
elementary processes in signal transduction and the role of post-translational
modifications.

Nature Chemical Biology
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A chemocentric view of the natural product inventory - pp620 - 624
Christopher T Walsh d0i:10.1038 /nchembio.1894

As the identification of previously undetected microbial biosynthetic pathways
burgeons, there arises the question of how much new chemistry is yet to be found.
This, in turn, devolves to: what kinds of biosynthetic enzymatic transformations are
yet to be characterized?

Layers of structure and function in protein aggregation - pp373 - 377
Motomasa Tanaka & Yusuke Komi doi:10.1038/nchembio.1818

Protein aggregation is a central hallmark of many neurodegenerative disorders, but
the relationship of aggregate structural diversity to the resultant cellular
cytotoxicity and phenotypic diversity has remained obscure. Recent advances in
understanding the mechanisms of protein aggregation and their physiological
consequences have been achieved through chemical biology approaches, such as
rationally designed protein modifications and chemical probes, providing crucial
mechanistic insights and promise for therapeutic strategies for brain disorders.

Nature Chemical Biology | Article

Mechanism of photoprotection in the cyanobacterial ancestor of plant antenna
proteins

Hristina Staleva, Josef Komenda, Mahendra K Shukla, Vaclav Slouf, Radek Katia
Tomas Polivka & Roman Sobotka

Nature Chemical Biology 11,287-291 (2015) d0i:10.1038/nchembio.1755

Plants collect light for photosynthesis using light-harvesting complexes (LHCs)—an
array of chlorophyll proteins that are able to reversibly switch from harvesting to
energy-dissipation mode to prevent damage of the photosynthetic apparatus. LHC
antennae as well as other members of the LHC superfamily evolved from
cyanobacterial ancestors called high light-inducible proteins (Hlips). Here, we
characterized a purified Hlip family member HliD isolated from the cyanobacterium
Synechocystis sp. PCC 6803. We found that the HIiD binds chlorophyll-a (Chl-a) and
B-carotene and exhibits an energy-dissipative conformation. Using femtosecond
spectroscopy, we demonstrated that the energy dissipation is achieved via direct
energy transfer from a Chl-a Qy state to the (3-carotene S; state. We did not detect
any cation of -carotene that would accompany Chl-a quenching. These results
provide proof of principle that this quenching mechanism operates in the LHC
superfamily and also shed light on the photoprotective role of Hlips and the
evolution of LHC antennae.

A cytosolic network suppressing mitochondria-mediated proteostatic stress and cell
death

Xiaowen Wang & Xin Jie Chen

Nature 524, 481-484 (27 August 2015) do0i:10.1038/nature14859
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Chemical compounds in plant root exudates influence the growth of neighboring
plants by interfering with their chromatin configuration and gene expression.
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The mitochondrial Ca2+ uptake protein At-MICU shapes mitochondrial CaZ2+
dynamics, providing molecular in vivo evidence for the existence and function of a
mitochondrial uniporter complex in plants.
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