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Two-qubit logic and teleportation with mobile spin qubits in silicon
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A Abstract[]

Here we demonstrate two-qubit operations between two electron spins carried towards each other in
separate travelling potential minima in a semiconductor device. We find that the interaction strength is highly
tunable by their spatial separation. WWhen we shuttle the two spins towards the centre by 120?nm each for a
total displacement of 240?nm, we achieve an average two-qubit gate fidelity of about 99%. Furthermore, we
implement conditional post-selected quantum state teleportation between qubits separated by 320?nm with
an average gate fidelity of 87%, showcasing the potential of mobile spin qubits for non-local quantum

information processing. We expect that operations on mobile qubits will become a universal feature of future
large-scale semiconductor quantum processors.
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Asymmetric splitting in dividing lipid-nucleotide multilamellar droplets
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A Abstract[]

Here we show that structured liquid droplets exhibit asymmetric division in the absence of reconstituted
protein machinery. In the presence of alkaline phosphatase or multivalent metal cations, individual
multilamellar droplets split to produce two morphologically distinct progeny (droplet and vesicle). We show
that heteromorphic division occurs by circumferential growth of a single surface caveola along a latent

core— shell domain boundary because of induced changes in lipid headgroup— nucleotide counterion
interactions and demonstrate that functional biomolecules are transferred between the different protocell

generations. Taken together, our results provide a step towards the bottom-up assembly of proliferating
artificial cells.
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More concentrated precipitation decreases terrestrial water storage
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A Abstract(

Here we show observationally that more concentrated precipitation decreases land water availability across
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all climates globally, a drying effect as strong in magnitude as the wetting effect of increased total
precipitation. Simple and complex land-surface models recover the observed effect, whereas idealized
simulations show that it arises from enhanced evaporation caused by hydrologic partitioning changes at the
land surface. Projected terrestrial water storage impacts of warming-driven precipitation concentration at
about 2?° C of warming shift the land surface to abnormally dry conditions (= 0.5 standard deviation10) for
27% of the global population, independent of any total precipitation or irrigation changes. Our results show
new key determinants of the land water balance, highlighting its sensitivity to the temporal distribution of
precipitation, with broad implications for future water availability.

Higher-order interactions enhance the latitudinal tree diversity gradient
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A Abstract(

Here we examined both pairwise interactions and HOIs across 32 large permanent forest plots, most in the
northern hemisphere. We detected evidence of HOIs in 40% of the 1,543 species— plot combinations for
tree growth, and 23% of the 1,340 such combinations for tree survival, with the strength of these interactions
declining with latitude. HOIs were found to benefit rare species but disadvantage common species,
suggesting a potential mechanism promoting species diversity. This stabilizing effect weakened towards
higher latitudes, consistent with the latitudinal tree diversity gradient. Our findings reveal an important
interplay between pairwise interactions and HOIs in promoting the latitudinal tree diversity gradient and
help to clarify the contribution of CNDD to this biogeographic pattern.
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Oxygen supply through the tracheolar— muscle system does not constrain insect gigantism
guotdid—uogoboobooooooooan

A [0 000 Edward P. Snelling, Antonia V. Lensink et al.

A0

https://www.nature.com/articles/s41586-026-10291-3

A0
oo oouoouin
OO000000ob0obobo44biboBbooooooooooooobooleogn
2000000000 00001% 00003000000 odooonobbddMegan
europsispermianad 0 1000 0 0 00O OOOOOOOOO

gobboobbbuodgoooobobbbdoooooboobbouooogoboooog
gobobobbbooo—-goobbobbbdooooobobbbobooooooobooboobog

A Abstract[]

Here we contest this hypothesis by showing that the relative space occupied by tracheoles in the flight muscle
of insects (1) increases by only 1.8-fold over a 10,000-fold body mass range (1,320 micrographs, 44 species,
10 orders), (2) is typically 1% or less in most species, and (3) that this observation holds when we extend our
relationship to the long-extinct gigantic dragonfly-like Meganeuropsis permiana (approximately 1007g). The
small space requirement and the lack of a strong increase in tracheolar investment with body size, despite
clear evolutionary potential to do so, provide convincing evidence that diffusive oxygen transport through

the tracheolar— muscle system does not constrain the maximum body size of extant or gigantic prehistoric
insects.
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Evolution of pandemic cholera at its global source
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A Abstractd

Here we show that, although transmission events occur between Bangladesh and India, V.?cholerae in the
two countries has largely evolved separately over the past 20?years, apparently constrained by national
borders rather than by hydrological features, such as the Ganges Delta and Basin. Evolution within
Bangladesh was distinct from that seen in India, involving rapid gain and loss of genes and mobile genetic
elements, particularly those involved in phage defence. The loss of these systems was associated with
increased risk of severe disease and transmission outside Bangladesh. Lineage replacement in Bangladesh in
2018, resulting in a major change in phage defence systems, was accompanied by a rapid change in the
lineage and anti-defence system of lytic phage ICP1. Here we show that the Ganges Basin, falling across
Bangladesh and Northern India, rather than the Ganges Delta, probably acts as a global launch pad for
pandemic disease. This shifts our understanding of Bangladesh as the purported global source of cholera and
underscores the potential role of phage in controlling spread of lineages within the current seventh pandemic.
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