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Blood-catalyzed n-doped polymers for reversible optical neural control
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A Abstract(

Biocompatible integration of synthetic materials with living tissue remains a major challenge for
bioelectronics. In this case, substrate-free conducting polymer (CP) interfaces could help bridge this gap. We
report in vivo assembly of n-doped poly(benzodifurandione) (n-PBDF) using whole blood— catalyzed
polymerization in awake zebrafish and mice. This approach leverages endogenous catalysts, specifically
hemoproteins, to form stable, thermally and ionically sensitive CP networks, ensuring long-term
compatibility throughout the lifespan. We showcase the impact of this interface through reversible, cellular,
and subcellular neuromodulation using near-infrared (NIR) light, including in vivo polymerized n-PBDF.
Electrophysiological studies confirmed that n-PBDF alters intrinsic sodium ion channel excitability, and NIR
light stimulation amplifies this modulation through thermoionic-induced shunting, providing on-demand,
millisecond-scale reversible inhibitory control of excitability, a feature recapitulated in actively behaving
mice.

Atomic-resolution imaging of gold species at organic liquid-solid interfaces
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A Abstract(

The structure and dynamics of adsorbed atoms (adatoms) at solid-liquid interfaces determine the
performance of advanced catalysts, electrochemical devices, molecular separation technologies, and metal
extraction from waste streams. However, in situ investigations of atomically dispersed metals in various
chemical environments have been prevented by insufficient imaging resolution and solvent incompatibility.
In this study, we combined a specimen design that provides atomic resolution in liquid-phase electron
microscopy with deep learning— enabled analysis to explore the interactions between gold adatoms, graphite
support, and the solvent collectively. We tracked the locations of >106 graphite-supported gold adatoms,
dimers, and larger clusters in five solvents. Although their initial atomic dispersion was determined by the
solvent polarity, fast drying kinetics at low temperature was required for optimizing catalytic performance.

A 36-ring zeolite with intrinsic cylindrical mesopores
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A Abstract(

Stable extra-large-pore zeolites are highly desirable for catalysis and molecular separation, but most remain
microporous, limiting their effectiveness for bulky substrates. Among the few extra-large-pore zeolites that
exhibit mesoporosity, the pores typically form as elongated, noncircular pore apertures. We report that
NJU120-6, a stable silicate zeolite with an intrinsic cylindrical mesoporous system, has the currently largest
36-ring windows with a free diameter of 25.71 angstroms by 19.12 angstroms. NJU120-6 exhibits the lowest
framework density of 9.39 silicon atoms per cubic nanometer and a pore volume of 0.66 cubic centimeters
per gram. It remains stable up to 1173 kelvin and can incorporate aluminum and titanium, enabling superior
performance in catalytic cracking and in liquid-phase alkene oxidation of bulky molecules, respectively.
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Bromine-mediated electrochemical propane dehydrogenation by self-assembled ionic liquid-SnO2 hollow
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A Abstract(

Conventional thermal propane dehydrogenation (PDH) faces several notable drawbacks, including high
energy requirements, coking-induced catalyst deactivation, and the need for product separation. An
electrocatalytic approach, using self-assembled ionic liquid (IL)— tin dioxide (SnO2) hollow spheres as the
electrocatalyst, enables efficient PDH at ambient temperature. In this process, bromopropane formed in the
anolyte from propane reacts with hydroxyl anions from the cathode to yield propene. The propene
selectivity exceeds 98%, and the continuous production of high-purity (>99%) propene gas from the anolyte
eliminates the need for downstream separation. The IL-SnO2 catalyst maintains its activity and selectivity for
more than 6000 hours, with a small voltage increase rate of 3.16 microvolts per hour. Mechanistic studies
suggest that the IL layer enhances propane adsorption and facilitates the carbon-hydrogen bond activation
step on adjacent Sn sites. After reaction, the IL layer promotes propene desorption and suppresses deep
dehydrogenation.
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Onset of millennial climate variability with the intensification of Northern Hemisphere glaciation
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The Quaternary Period (the past 2.58 million years) was characterized by the waxing and waning of large ice
sheets in the Northern Hemisphere. Using sediment sequences from the Iberian Margin, we have
demonstrated that expansion of Northern Hemisphere ice sheets around 2.7 million years ago was
accompanied by the emergence of millennial climate variability (MCV) during glacial periods. The onset of
MCYV at ~2.7 million years ago was heralded by isolated precursor events, followed by multiple millennial
climate oscillations at ~2.5 million years ago. These events coincided with deposition of ice-rafted detritus in
the North Atlantic, suggesting a role for marine-terminating ice sheets. Once established, MCV became an
intrinsic feature of glacial climates of the Quaternary. Our findings underscore the profound impact
Northern Hemisphere glaciation had on climate variability across multiple timescales.
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The industrialization of global food systems has led to dietary changes that harm both health and the
environment. If global food systems are to meet the needs of a growing population for healthy,
environmentally sustainable, and affordable diets, substantial changes will be required. In this Review, we
synthesize growing empirical evidence on the complexity of factors that influence consumer dietary and
farmer production choices, especially the roles of public and private entities that shape food environments.
We outline promising interventions to help facilitate beneficial global dietary transitions, including research
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and development for product innovation, regulation of food environments, and food assistance and food-as-
medicine programs. Understanding and aligning the motives and incentives of various food system actors is
essential to achieve improved health, environment, and equity outcomes.
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