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Genome-wide association analyses in Han Chinese identify two new susceptibility loci for
amyotrophic lateral sclerosis. (AR KFEE=ERKZBERKE)
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Medial ganglionic eminence-like cells derived from human embryonic stem cells correct
learning and memory deficits. (BB K% EHEEZE)
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Highly sensitive sulphide mapping in live cells by kinetic spectral analysis of single Au-Ag
core-shell nanoparticles. CHIERZ)
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1. Nature KH-FF]

The draft genomes of soft-shell turtle and green sea turtle yield insights into the development
and evolution of the turtle-specific body plan. [#$%]

BEWAEE: YeYin GRIIFEFRIERAFTFE) Nat Genet. 2013 Apr 28. doi: 10.1038/ng.2615.

The unique anatomical features of turtles have raised unanswered questions about the origin of
their unique body plan. We generated and analyzed draft genomes of the soft-shell turtle
(Pelodiscus sinensis) and the green sea turtle (Chelonia mydas); our results indicated the close
relationship of the turtles to the bird-crocodilian lineage, from which they split ~267.9-248.3

million years ago (Upper Permian to Triassic). We also found extensive expansion of olfactory
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receptor genes in these turtles. Embryonic gene expression analysis identified an hourglass-like
divergence of turtle and chicken embryogenesis, with maximal conservation around the vertebrate
phylotypic period, rather than at later stages that show the amniote-common pattern. Wnt5a
expression was found in the growth zone of the dorsal shell, supporting the possible co-option of
limb-associated Wnt signaling in the acquisition of this turtle-specific novelty. Our results suggest
that turtle evolution was accompanied by an unexpectedly conservative vertebrate phylotypic
period, followed by turtle-specific repatterning of development to yield the novel structure of the

shell.

Genome-wide association analyses in Han Chinese identify two new susceptibility loci for
amyotrophic lateral sclerosis. [5$%]

HRER: BReR Wl b K =R BIER R SE) Nat Genet. 2013 Apr 28. doi:

10.1038/ng.2627.

To identify susceptibility genes for amyotrophic lateral sclerosis (ALS), we conducted a
genome-wide association study (GWAS) in 506 individuals with sporadic ALS and 1,859 controls
of Han Chinese ancestry. Ninety top SNPs suggested by the current GWAS and 6 SNPs identified
by previous GWAS were analyzed in an independent cohort of 706 individuals with ALS and
1,777 controls of Han Chinese ancestry. We discovered two new susceptibility loci for ALS at
1032 (CAMKIG, rs6703183, Pcombined = 2.92 x 10°® odds ratio (OR) = 1.31) and 22pi1l
(CABIN1 and SUSD2, rs8141797, Pcombined = 2.35 x 10”°, OR = 1.52). These two loci explain
12.48% of the overall variance in disease risk in the Han Chinese population. We found no
association evidence for the previously reported loci in the Han Chinese population, suggesting
genetic heterogeneity of disease susceptibility for ALS between ancestry groups. Our study

identifies two new susceptibility loci and suggests new pathogenic mechanisms of ALS.

A battle between genomes in plant male fertility. [54%]

WIEE: 54 (B HK2%) Nat Genet. 2013 Apr 26;45(5):472-3.
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Analyses of a new male sterility gene from a well-known rice cytoplasmic sterile line reveal
inhibition of a nucleus-encoded protein and counteractions by nuclear fertility restorer factors. The
existence of these genes in wild rice populations suggests that they may confer selective

advantages.

Follicular T-helper cell recruitment governed by bystander B cells and ICOS-driven motility.
()

WIEE . A0 (%K) Nature. 2013 Apr 25;496(7446):523-7.

Germinal centres support antibody affinity maturation and memory formation. Follicular T-helper
cells promote proliferation and differentiation of antigen-specific B cells inside the follicle. A
genetic deficiency in the inducible co-stimulator (ICOS), a classic CD28 family co-stimulatory
molecule highly expressed by follicular T-helper cells, causes profound germinal centre defects,
leading to the view that ICOS specifically co-stimulates the follicular T-helper cell differentiation
program. Here we show that ICOS directly controls follicular recruitment of activated T-helper
cells in mice. This effect is independent from ICOS ligand (ICOSL)-mediated co-stimulation
provided by antigen-presenting dendritic cells or cognate B cells, and does not rely on
Bcl6-mediated programming as an intermediate step. Instead, it requires ICOSL expression by
follicular bystander B cells, which do not present cognate antigen to T-helper cells but collectively
form an ICOS-engaging field. Dynamic imaging reveals ICOS engagement drives coordinated
pseudopod formation and promotes persistent T-cell migration at the border between the T-cell
zone and the B-cell follicle in vivo. When follicular bystander B cells cannot express ICOSL,
otherwise competent T-helper cells fail to develop into follicular T-helper cells normally, and fail
to promote optimal germinal centre responses. These results demonstrate a
co-stimulation-independent function of 1COS, uncover a key role for bystander B cells in
promoting the development of follicular T-helper cells, and reveal unsuspected sophistication in

dynamic T-cell positioning in vivo.

Trapping red blood cells in living animals using optical tweezers. [ %]
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IR 2Rk 2 (O ERM O =& Bl 22 I8 K %) Nat Commun. 2013 Apr 23;4:1768.

doi: 10.1038/ncomms2786.

The recent development of non-invasive imaging techniques has enabled the visualization of
molecular events underlying cellular processes in live cells. Although microscopic objects can be
readily manipulated at the cellular level, additional physiological insight is likely to be gained by
manipulation of cells in vivo, which has not been achieved so far. Here we use infrared optical
tweezers to trap and manipulate red blood cells within subdermal capillaries in living mice. We
realize a non-contact micro-operation that results in the clearing of a blocked microvessel.
Furthermore, we estimate the optical trap stiffness in the capillary. Our work expands the

application of optical tweezers to the study of live cell dynamics in animals

Medial ganglionic eminence-like cells derived from human embryonic stem cells correct
learning and memory deficits. [#f$%]

WiEE: k&EH (HHRY g Nat Biotechnol. Epub 2013 Apr 21.

Dysfunction of basal forebrain cholinergic neurons (BFCNs) and y-aminobutyric acid (GABA)
interneurons, derived from medial ganglionic eminence (MGE), is implicated in disorders of
learning and memory. Here we present a method for differentiating human embryonic stem cells
(hESCs) to a nearly uniform population of NKX2.1(+) MGE-like progenitor cells. After
transplantation into the hippocampus of mice in which BFCNs and some GABA neurons in the
medial septum had been destroyed by mu P75-saporin, human MGE-like progenitors, but not
ventral spinal progenitors, produced BFCNs that synaptically connected with endogenous neurons,
whereas both progenitors generated similar populations of GABA neurons. Mice transplanted with
MGE-like but not spinal progenitors showed improvements in learning and memory deficits.
These results suggest that progeny of the MGE-like progenitors, particularly BFCNSs, contributed
to learning and memory. Our findings support the prospect of using human stem cell-derived

MGE-like progenitors in developing therapies for neurological disorders of learning and memory.

Araf kinase antagonizes Nodal-Smad2 activity in mesendoderm development by directly
14
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phosphorylating the Smad2 linker region. [#f$%]

MWIREE: &% GEHEKZ) Nat Commun. 2013 Apr 16;4:1728. doi: 10.1038/ncomms2762.

Smad2/3-mediated transforming growth factor B signalling and the Ras-Raf-Mek-Erk cascade
have important roles in stem cell and development and tissue homeostasis. However, it remains
unknown whether Raf kinases directly crosstalk with Smad2/3 signalling and how this would
regulate embryonic development. Here we show that Araf antagonizes mesendoderm induction
and patterning activity of Nodal/Smad2 signals in vertebrate embryos by directly inhibiting Smad2
signalling. Knockdown of araf in zebrafish embryos leads to an increase of activated Smad2 with
a decrease in linker phosphorylation; consequently, the embryos have excess mesendoderm
precursors and are dorsalized. Mechanistically, Araf physically binds to and phosphorylates
Smad2 in the linker region with S253 being indispensable in a Mek/Erk-independent manner,
thereby attenuating Smad2 signalling by accelerating degradation of activated Smad2. Our
findings open avenues for investigating the potential significance of Raf regulation of
transforming growth factor B signalling in versatile biological and pathological processes in the

future.

Optical visualization of individual ultralong carbon nanotubes by chemical vapour
deposition of titanium dioxide nanoparticles. [§%4%]

HWIRAEE: B kRS bR B = ERZHERRY) Nat Commun. 2013 Apr

16;4:1727. doi: 10.1038/ncomms2736.

Direct visualization and manipulation of individual carbon nanotubes in ambient conditions is of
great significance for their characterizations and applications. However, the observation of
individual carbon nanotubes usually requires electron microscopes under high vacuum. Optical
microscopes are much more convenient to be used, yet their resolution is low. Here we realize the
visualization and manipulation of individual ultralong carbon nanotubes under optical
microscopes by deposition of TiO2 nanoparticles on them. The strong scattering of TiO2

nanoparticles to visible light renders them visible by optical microscopes.
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Micro-Raman-spectroscopy measurement of individual carbon nanotubes is greatly facilitated by
their optical visualization. With the assistance of TiO2 nanoparticles, individual carbon nanotubes
can be easily manipulated under an optical microscope at macroscopic scale and in ambient
conditions. Based on our approach, various manipulation of ultralong carbon nanotubes, including
cutting, transfer, fabrication of structures/devices and pulling out inner shells of multiwalled

carbon nanotubes, are demonstrated.

Highly sensitive sulphide mapping in live cells by kinetic spectral analysis of single Au-Ag
core-shell nanoparticles. [#4%]

WEIEE . I (HIFK%%) Nat Commun. 2013 Apr 16;4:1708. doi: 10.1038/ncomms2722.

Hydrogen sulphide (H,S) is a gaseous signalling agent that has important regulatory roles in many
biological systems but remains difficult to measure in living biological specimens. Here we
introduce a new method for highly sensitive sulphide mapping in live cells via single-particle
plasmonic spectral imaging that uses Au-Ag core-shell nanoparticles as probes. This strategy is
based on Ag,S formation-induced spectral shifts of the nanoprobes, which is not only highly
selective towards sulphide but also shows a linear logarithmic dependence on sulphide
concentrations from 0.01 nM to 10 uM. A theoretical model was established that successfully
explained the experimental observations, suggesting that the local sulphide concentration as well
as its oscillations can be determined indirectly from kinetic measurements of the spectral shifts of
the nanoprobes. We demonstrated for the first time the real-time mapping of local variations of

sulphide levels in live cells with nM sensitivity.

Association between Gai2 and ELMO1/Dockl180 connects chemokine signalling with Rac
activation and metastasis. [ %]

EIEE: 5k CREEERLK) Nat Commun. 2013 Apr 16:4:1706. doi: 10.1038/ncomms2680.

The chemokine CXCL12 and its G-protein-coupled receptor CXCR4 control the migration,
invasiveness and metastasis of breast cancer cells. Binding of CXCL12 to CXCR4 triggers

activation of heterotrimeric Gi proteins that regulate actin polymerization and migration. However,
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the pathways linking chemokine G-protein-coupled receptor/Gi signalling to actin polymerization
and cancer cell migration are not known. Here we show that CXCL12 stimulation promotes
interaction between Gai2 and ELMOI1. Gi signalling and ELMO1 are both required for
CXCL12-mediated actin polymerization, migration and invasion of breast cancer cells. CXCL12
triggers a Gai2-dependent membrane translocation of ELMO1, which associates with Dock180 to
activate small G-proteins Racl and Rac2. In vivo, ELMOL expression is associated with lymph
node and distant metastasis, and knocking down ELMOL impairs metastasis to the lung. Our
findings indicate that a chemokine-controlled pathway, consisting of Gai2, ELMO1/Dock180,

Racl and Rac2, regulates the actin cytoskeleton during breast cancer metastasis.

A top-down strategy towards monodisperse colloidal lead sulphide quantum dots. [£%4%]

EIEE . FA S CREER:) Nat Commun. 2013 Apr 16;4:1695. doi: 10.1038/ncomms2637.

Monodisperse colloidal quantum dots with size dispersions <10% are of great importance in
realizing functionality manipulation, as well as building advanced devices, and have been
normally synthesized via ‘bottom-up' colloidal chemistry. Here we report a facile and
environmentally friendly 'top-down' strategy towards highly crystalline monodisperse colloidal
PbS quantum dots with controllable sizes and narrow dispersions 5.5%<6<9.1%, based on laser
irradiation of a suspension of polydisperse PbS nanocrystals with larger sizes. The colloidal
quantum dots demonstrate size-tunable near-infrared photoluminescence, and self-assemble into
well-ordered two-dimensional or three-dimensional superlattices due to the small degree of
polydispersity and surface capping of 1-dodecanethiol, not only serving as a surfactant but also a
sulphur source. The acquisition of monodisperse colloidal PbS quantum dots is ascribed to both
the quantum-confinement effect of quantum dots and the size-selective-vaporization effect of the

millisecond pulse laser with monochromaticity and low intensity.

Crystal structure of a folate energy-coupling factor transporter from Lactobacillus brevis.
(B

ERER: kIS P EREER R A arREE#E SRS Nature. Epub 2013 Apr 14.
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ATP-binding cassette (ABC) transporters, composed of importers and exporters, form one of the
biggest protein superfamilies that transport a variety of substrates across the membrane, powered
by ATP hydrolysis. Most ABC transporters are composed of two transmembrane domains and two
cytoplasmic nucleotide-binding domains. Also, importers from prokaryotes usually have extra
solute-binding proteins in the periplasm that are responsible for the binding of substrates.
Structures of importers have been reported that suggested a two-state model for the transport
mechanism. Energy-coupling factor (ECF) transporters belong to a new class of ATP-binding
cassette importers. Each ECF transporter comprises an energy-coupling module consisting of a
transmembrane T protein (EcfT), two nucleotide-binding proteins (EcfA and EcfA"), and another
transmembrane substrate-specific binding S protein (EcfS). Despite the similarities with ABC
transporters, ECF transporters have different organizational and functional properties. The lack of
solute-binding proteins in ECF transporters differentiates them clearly from the canonical ABC
importers. Previously reported structures of the EcfS proteins RibU and ThiT clearly demonstrated
the binding site of substrate riboflavin and thiamine, respectively. However, the organization of
the four different components and the transport mechanism of ECF transporters remain unknown.
Here we present the structure of an intact folate ECF transporter from Lactobacillus brevis at a
resolution of 3 A. This structure was captured in an inward-facing, nucleotide-free conformation
with no bound substrate. The folate-binding protein FolT is nearly parallel to the membrane and is
bound almost entirely by EcfT, which adopts an L shape and connects to EcfA and EcfA' through
two coupling helices. Two conserved XRX motifs from the coupling helices of EcfT have a vital
role in energy coupling by docking into EcfA-EcfA'. We propose a transport model that involves a

substantial conformational change of FolT.

Structure of a bacterial energy-coupling factor transporter. [ %]

EIEE: E—2 GE%ARS) Nature. Epub 2013 Apr 14.

The energy-coupling factor (ECF) transporters constitute a novel family of conserved membrane
transporters in prokaryotes that have a similar domain organization to the ATP-binding cassette

transporters. Each ECF transporter comprises a pair of cytosolic ATPases (the A and A’
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components, or EcfA and EcfA'), a membrane-embedded substrate-binding protein (the S
component, or EcfS) and a transmembrane energy-coupling component (the T component, or EcfT)
that links the EcfA-EcfA' subcomplex to EcfS. The structure and transport mechanism of the
quaternary ECF transporter remain largely unknown. Here we report the crystal structure of a
nucleotide-free ECF transporter from Lactobacillus brevis at a resolution of 3.5A. The T
component has a horseshoe-shaped open architecture, with five o-helices as transmembrane
segments and two cytoplasmic a-helices as coupling modules connecting to the A and A'
components. Strikingly, the S component, thought to be specific for hydroxymethyl pyrimidine,
lies horizontally along the lipid membrane and is bound exclusively by the five transmembrane
segments and the two cytoplasmic helices of the T component. These structural features suggest a

plausible working model for the transport cycle of the ECF transporters.

Graphene-modified LiFePO4 cathode for lithium ion battery beyond theoretical capacity.
(]

IER: Z5% R O ik AR 7 5 2 T RH#F 70T Nat Commun. 2013 Apr 9;4:1687. doi:
10.1038/ncomms2705.

The specific capacity of commercially available cathode carbon-coated lithium iron phosphate is
typically 120-160 mAh g(-1), which is lower than the theoretical value 170 mAh g(-1). Here we
report that the carbon-coated lithium iron phosphate, surface-modified with 2 wt% of the
electrochemically exfoliated graphene layers, is able to reach 208 mAh g(-1) in specific capacity.
The excess capacity is attributed to the reversible reduction-oxidation reaction between the lithium
ions of the electrolyte and the exfoliated graphene flakes, where the graphene flakes exhibit a
capacity higher than 2,000 mAh g(-1). The highly conductive graphene flakes wrapping around
carbon-coated lithium iron phosphate also assist the electron migration during the
charge/discharge processes, diminishing the irreversible capacity at the first cycle and leading to
~100% coulombic efficiency without fading at various C-rates. Such a simple and scalable
approach may also be applied to other cathode systems, boosting up the capacity for various Li

batteries.
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Coherent diffraction imaging of nanoscale strain evolution in a single crystal under high
pressure. [E#]

IIRE - Wenge Yang (_Eifg & BB 7 5 HOR S 00 78 H 0 ) Nat Commun. 2013 Apr 9;4:1680.

doi: 10.1038/ncomms2661.

The evolution of morphology and internal strain under high pressure fundamentally alters the
physical property, structural stability, phase transition and deformation mechanism of materials.
Until now, only averaged strain distributions have been studied. Bragg coherent X-ray diffraction
imaging is highly sensitive to the internal strain distribution of individual crystals but requires
coherent illumination, which can be compromised by the complex high-pressure sample
environment. Here we report the successful de-convolution of these effects with the recently
developed mutual coherent function method to reveal the three-dimensional strain distribution
inside a 400 nm gold single crystal during compression within a diamond-anvil cell. The
three-dimensional morphology and evolution of the strain under pressures up to 6.4 GPa were
obtained with better than 30 nm spatial resolution. In addition to providing a new approach for
high-pressure nanotechnology and rheology studies, we draw fundamental conclusions about the

origin of the anomalous compressibility of nanocrystals.

Mass spectrometric analysis of mono- and multi-phosphopeptides by selective binding with
NiZnFe204 magnetic nanoparticles. [§%$%]

AR« Bl 2 (A b S K 2% ) Nat Commun. 2013 Apr 3;4:1656. doi: 10.1038/ncomms2662.

Selective isolation of mono- and multi-phosphorylated peptides is important for understanding
how a graded protein kinase or phosphatase signal can precisely modulate the on and off states of
signal transduction pathways. Here we report that metal ions at exposed octahedral sites of
nano-ferrites, including Fe3O4, NiFe,04, ZnFe,04 and NiZnFe,O4, have distinctly selective
coordination abilities with mono- and multi- phosphopeptides. Due to their intrinsic magnetic
properties and high surface area to volume ratios, these nanoparticles enable the rapid isolation of
mono- and multi-phosphopeptides by an external magnetic field. Model phosphoprotein a-casein

and two synthesized mono- and di-phosphopeptides have been chosen for proof-of-principle
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demonstrations, and these nanoparticles have also been applied to phosphoproteome profiling of
zebrafish eggs. It is shown that NiZnFe,O, is highly selective for multi-phosphopeptides. In
contrast, Fe304, NiFe,O4 and ZnFe,0, can bind with both mono- and multi-phosphopeptides with

relatively stronger affinity towards mono-phosphopeptides.

2. Cell ZH+)
A motion direction preference map in monkey v4. [£54%]

WIEE: BilEAR ChERRERE A RBREAT 7B Neuron. 2013 Apr 24;78(2):376-88. doi:

10.1016/j.neuron.2013.02.024.

In the primate visual system, area V4 is located in the ventral pathway and is traditionally thought
to be involved in processing color and form information. However, little is known about its
functional role in processing motion information. Using intrinsic signal optical imaging over large
fields of view in V1, V2, and V4, we mapped the direction of motion responses in anesthetized
macaques. We found that V4 contains direction-preferring domains that are preferentially
activated by stimuli moving in one direction. These direction-preferring domains normally occupy
several restricted regions of V4 and tend to overlap with orientation- and color-preferring domains.
Single-cell recordings targeting these direction-preferring domains also showed a clustering, as
well as a columnar organization of V4 direction-selective neurons. These data suggest that, in
contrast to the classical view, motion information is also processed in ventral pathway regions

such as area V4.

1B50-1, a mAb Raised against Recurrent Tumor Cells, Targets Liver Tumor-Initiating Cells
by Binding to the Calcium Channel 0251 Subunit. [$53%]

R kBT MEA bR R MR Pl s k2= MR R ) Cancer Cell. 2013 Apr

15;23(4):541-56. doi: 10.1016/j.ccr.2013.02.025.

The identification and targeted therapy of cells involved in hepatocellular carcinoma (HCC)
recurrence remain challenging. Here, we generated a monoclonal antibody against recurrent HCC,
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1B50-1, that bound the isoform 5 of the 0261 subunit of voltage-gated calcium channels and
identified a subset of tumor-initiating cells (TICs) with stem cell-like properties. A surgical margin
with cells detected by 1B50-1 predicted rapid recurrence. Furthermore, 1B50-1 had a therapeutic
effect on HCC engraftments by eliminating TICs. Finally, a261 knockdown reduced self-renewal
and tumor formation capacities and induced apoptosis of TICs, whereas its overexpression led to
enhanced sphere formation, which is regulated by calcium influx. Thus, 0241 is a functional liver

TIC marker, and its inhibitors may serve as potential anti-HCC drugs.

3. Science K HT1¥|

Infrared absorption spectrum of the simplest Criegee intermediate CH200. [££$%]

WINAEE: ZE M (&7 ELAZH K2%) Science. 2013 Apr 12;340(6129):174-6. doi:

10.1126/science.1234369.

The Criegee intermediates are carbonyl oxides postulated to play key roles in the reactions of
ozone with unsaturated hydrocarbons; these reactions constitute an important mechanism for the
removal of unsaturated hydrocarbons and for the production of OH in the atmosphere. Here, we
report the transient infrared (IR) absorption spectrum of the simplest Criegee intermediate CH,00,
produced from CH,l + O, in a flow reactor, using a step-scan Fourier-transform spectrometer. The
five observed bands provide definitive identification of this intermediate. The observed vibrational
frequencies are more consistent with a zwitterion rather than a diradical structure of CH,00. The
direct IR detection of CH,OO should prove useful for kinetic and mechanistic investigations of the

Criegee mechanism.
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