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Sourcing Antibiotic Resistance

It is widely assumed that antibiotic resistance in farm animals contributes in a major way to
antibiotic resistance in humans. Mather et al. (1514, published online 12 September; see the
Perspective by Woolhouse and Ward) analyzed hundreds of genome sequences from
Salmonella isolates collected from both livestock and patients in Scotland between 1990 and
2004. The relative contributions of animal-derived and human-derived sources of infection were
quantified and the phylogenetic diversity of resistance profiles was matched with bacterial
phylogenies. The results suggest that most human infections are caught from other humans rather
than from livestock and that humans harbor a greater diversity of antibiotic resistance.
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Proteomic Approaches to Analyze Protein Tyrosine Nitration
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Genome-wide search for exonic variants affecting translational efficiency
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Nature Communications 4, Article number: 2260 Has great polysome profile.

Cas9 as a versatile tool for engineering biology pp957 - 963
Prashant Mali, Kevin M Esvelt and George M Church
doi:10.1038/nmeth.2649

This Perspective describes current and prospective advances in genome
engineering made possible with the CRISPR-Cas9 system.
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Synthetic nucleases for genome engineering in plants: prospects for a bright future
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By inducing double-strand breaks (DSB), it is possible to initiate DNA recombination. For a long time, it
was not possible to use DSB induction for efficient genome engineering due to the lack of a way to
target DSBs to specific sites. With the development of modified meganucleases and synthetic DNA
binding domains, this limitation was overcome. Domains derived from zinc finger transcription factors or
transcription activator-like effectors can be designed to recognise almost any DNA sequence. By fusing
these domains to the endonuclease domains of a class |l restriction enzyme, an active endonuclease
dimer can be formed that introduces a site-specific DSB. Recent studies demonstrate that gene knock-
outs via nonhomologous end joining or gene modification via homologous recombination are becoming
routine in many plant species. By setting a single genomic DSB, the complete knock-out of a gene, the
sequence-specific integration of foreign DNA, or the subtle modification of individual amino acids in a
specific protein domain can be achieved. The induction of two or more DSBs allows for complex genomic
rearrangements such as deletions, inversions, or the exchange of chromosome arms. The potential of
controlled genome engineering in plants is tremendous. The recently discovered RNA-based
CRISPR/Cas9 system as new tool to induce multiple DSBs or sophisticated technical applications, such as
the in planta gene targeting system, are further steps in this development. At the moment, the focus

still lies on the engineering of single genes; in the future, the engineering of whole genomes will become
an option.
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Unanchored Ubiquitin Chains Original Research Article

Pages 819-828
Rui Hao, Priyaanka Nanduri, Yanhua Rao, R. Scott Panichelli, Akihiro Ito, Minoru
Yoshida, Tso-Pang Yao
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L2 o3 Diapause embryos of Artemia franciscana synthesize three distinct small heat shock proteins
under transcriptional and translational regulation. As shown previously by RNAI, the small heat shock protein p26
influences embryo development and stress tolerance. In contrast, ArHsp21 has minimal impact on cyst stress
tolerance. It was not possible to analyze ArHsp22 function because injection with dsRNA for ArHsp22 killed adults.
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Prefoldin Plays a Role as a Clearance Factor in Preventing Proteasome Inhibitor-induced Protein
Aggregation

The Journal of Biological Chemistry, 288, 27764-27776.

Akira Abe, Kazuko Takahashi-Niki, Yuka Takekoshi, Takashi Shimizu, Hirotake Kitaura® Hiroshi Maita,
Sanae M. M. Iguchi-Ariga and Hiroyoshi Ariga

Graduate School of Pharmaceutical Sciences, Hokkaido University, Kita-ku, Sapporo 060-0812 and
Graduate School of Agriculture, Hokkaido University, Kita-ku, Sapporo 060-8589, Japan.

Prefoldin is a molecular chaperone composed of six subunits, PFD1-6, and prevents misfolding of newly
synthesized nascent polypeptides. Although it is predicted that prefoldin, like other chaperones,
modulates protein aggregation, the precise function of prefoldin against protein aggregation under
physiological conditions has never been elucidated. In this study, we first established an anti-prefoldin
monoclonal antibody that recognizes the prefoldin complex but not its subunits. Using this antibody, it
was found that prefoldin was localized in the cytoplasm with dots in co-localization with
polyubiquitinated proteins and that the number and strength of dots were increased in cells that had
been treated with lactacystin, a proteasome inhibitor, and thapsigargin, an inducer of endoplasmic
reticulum stress. Knockdown of prefoldin increased the level of SDS-insoluble ubiquitinated protein and
reduced cell viability in lactacystin and thapsigargin-treated cells. Opposite results were obtained in
prefoldin-overexpressed cells. It has been reported that mice harboring a missense mutation L110R of
MM-1a/PFD5 exhibit neurodegeneration in the cerebellum. Although the prefoldin complex containing
L110R MM-1a was properly formed in vitro and in cells derived from L110R MM-1a mice, the levels of
ubiquitinated proteins and cytotoxicity were higher in LL10R MM-1a cells than in wild-type cells under
normal conditions and were increased by lactacystin and thapsigargin treatment, and growth of L110R
MM-1a cells was attenuated. Furthermore, the polyubiquitinated protein aggregation level was
increased in the brains of LL10R MM-1a mice. These results suggest that prefoldin plays a role in quality
control against protein aggregation and that dysfunction of prefoldin is one of the causes.

Reconstitution of the 26S proteasome reveals functional asymmetries in its AAA+ unfoldase

Nature Structural & Molecular Biology 20, 1164-1172 (2013)

Robyn Beckwith, Eric Estrin, Evan J Worden & Andreas Martin

Department of Molecular and Cell Biology, University of California, Berkeley, Berkeley, California, USA.
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The 26S proteasome is the major eukaryotic ATP-dependent protease, yet the detailed mechanisms
used by the proteasomal heterohexameric AAA+ unfoldase to drive substrate degradation remain poorly
understood. To perform systematic mutational analyses of individual ATPase subunits, we
heterologously expressed the unfoldase subcomplex from Saccharomyces cerevisiae in Escherichia coli
and reconstituted the proteasome in vitro. Our studies demonstrate that the six ATPases have distinct
roles in degradation, corresponding to their positions in the spiral staircases adopted by the AAA+
domains in the absence or presence of substrate. ATP hydrolysis in subunits at the top of the staircases
is critical for substrate engagement and translocation. Whereas the unfoldase relies on this vertical
asymmetry for substrate processing, interaction with the peptidase exhibits three-fold symmetry with
contributions from alternate subunits. These diverse functional asymmetries highlight how the 26S
proteasome deviates from simpler, homomeric AAA+ proteases.
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Stress granules and cell signaling: more than just a passing phase? — TIBS

e Nancy Kedersha,
e Pavel Ilvanov,
e Paul Anderson &

Division of Rheumatology, Immunology and Allergy, Brigham and Women's Hospital, Smith 652, One
Jimmy Fund Way, Boston, MA 02115, USA

Stress granules (SGs) contain translationally-stalled mRNAs, associated preinitiation factors, and specific
RNA-binding proteins. In addition, many signaling proteins are recruited to SGs and/or influence their
assembly, which is transient, lasting only until the cells adapt to stress or die. Beyond their role as mRNA
triage centers, we posit that SGs constitute RNA-centric signaling hubs analogous to classical
multiprotein signaling domains such as transmembrane receptor complexes. As signaling centers, SG
formation communicates a ‘state of emergency’, and their transient existence alters multiple signaling
pathways by intercepting and sequestering signaling components. SG assembly and downstream
signaling functions may require a cytosolic phase transition facilitated by intrinsically disordered,
aggregation-prone protein regions shared by RNA-binding and signaling proteins.

Hsp70 chaperone dynamics and molecular mechanism — TIBS

e Matthias P. Mayer &4

Zentrum fir Molekulare Biologie der Universitdt Heidelberg (ZMBH), DKFZ-ZMBH-Alliance,
Heidelberg, Germany

The chaperone functions of heat shock protein (Hsp)70 involve an allosteric control mechanism between
the nucleotide-binding domain (NBD) and polypeptide substrate-binding domain (SBD): ATP binding and
hydrolysis regulates the affinity for polypeptides, and polypeptide binding accelerates ATP hydrolysis.
These data suggest that Hsp70s exist in at least two conformational states. Although structural


http://www.sciencedirect.com/science/article/pii/S096800041300131X
http://www.sciencedirect.com/science/article/pii/S096800041300131X
http://www.sciencedirect.com/science/article/pii/S096800041300131X
mailto:panderson@rics.bwh.harvard.edu
http://www.sciencedirect.com/science/article/pii/S0968000413001321
mailto:M.Mayer@zmbh.uni-heidelberg.de

information on the conformation with high affinity for polypeptides has been available for several years,
the conformation with an open polypeptide binding cleft was elucidated only recently. In addition, other
biophysical studies have revealed a more dynamic picture of Hsp70s, shedding light on the molecular
mechanism by which Hsp70s assist protein folding. In this review recent insights into the structure and
mechanism of Hsp70s are discussed.
Students Propose Genetic Solutions to Societal Problems —Science

e Sue Wick, Mark Decker, David Matthes, and Robin Wright
Science 27 September 2013: 1467-1468. [DOI:10.1126/science.1230002]
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Spatial sequestration of misfolded proteins by a dynamic chaperone pathway enhances
cellular fitness during stress

Stéphanie Escusa-Toret:, Willianne I. M. Vonk: and Judith Frydmana,2

The extensive links between proteotoxic stress, protein aggregation and pathologies ranging from ageing to
neurodegeneration underscore the importance of understanding how cells manage protein misfolding. Using live-cell
imaging, we determine the fate of stress-induced misfolded proteins from their initial appearance until their
elimination. Upon denaturation, misfolded proteins are sequestered from the bulk cytoplasm into dynamic
endoplasmic reticulum (ER)-associated puncta that move and coalesce into larger structures in an energy-dependent
but cytoskeleton-independent manner. These puncta, which we name Q-bodies, concentrate different misfolded and
stress-denatured proteins en route to degradation, but do not contain amyloid aggregates, which localize instead to
the insoluble protein deposit compartment. Q-body formation and clearance depends on an intact cortical ER and a
complex chaperone network that is affected by rapamycin and impaired during chronological ageing. Importantly, Q-
body formation enhances cellular _tness during stress. We conclude that spatial sequestration of misfolded

proteins in Q-bodies is an early quality control strategy occurring synchronously with degradation to clear the
cytoplasm of potentially toxic species.
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