0000020250180 0 000 0O0OOMO

OOOwriter OO0 OOOO

0000 O O https://www.iikx.com/news/progress/35759.html

Jdoooobotdbouobooboobouonoobouobouoboood

gOobboob20200180 00000 gooooon

Nature, 18 September 2025, Volume 645 Issue 8081

00O 0O 020250 907 1801 O [ 64501 [0 808111

1/6



O O O Physics

Experimental demonstration of logical magic state distillation
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A Abstract[]

Here we present the experimental realization of magic state distillation with logical qubits on a neutral-atom
guantum computer. Our approach uses a dynamically reconfigurable architecture to encode and perform
quantum operations on many logical qubits in parallel. We demonstrate the distillation of magic states
encoded in d=3 and d=5 colour codes, observing improvements in the logical fidelity of the output magic
states compared with the input logical magic states. These experiments demonstrate a key building block of

universal fault-tolerant quantum computation and represent an important step towards large-scale logical
quantum processors.
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Supervised learning in DNA neural networks
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A Abstractd

Here we show that DNA molecules can be programmed to autonomously carry out supervised learning in
vitro, with the system learning to perform pattern classification from molecular examples of inputs and
desired responses. We demonstrate a DNA neural network trained to classify three different sets of 100-bit
patterns, integrating training data directly into memories of molecular concentrations and using these
memories to process subsequent test data. Our work suggests that molecular circuits can learn tasks more
complex than simple adaptive behaviours. This opens the door to molecular machines capable of embedded
learning and decision-making in a wide range of physical systems, from biomedicine to soft materials.

A gut sense for a microbial pattern regulates feeding

gododoooooooodod

A [0 00O Winston W. Liu, Naama Reicher et al.

AL

https://www.nature.com/articles/s41586-025-09301-7

AL

gododoooooooooooodoooonl —ououooooo—>aood
PYYOOODOOOOOODOOTollOOOSOTLRSOOODDOOODOPYYOODDONPY2ROO

guooobbtodooooobbood

guooobTirsubobggogoobobobuogoobobbuooooobouga
gobboobbbuodoogoobobbiodooooobobb—-=tuooogobooobod

gobboobbbuodgoooobobbbdoooooboobbouooogoboooog
gooboobbooooooobobobbtbdooooobbobbbooooooobobobobog
gopboood

A Abstract(

Here we show that in the mouse colon, the ubiquitous microbial pattern flagellin—a unifying feature across
phyla—stimulates Toll-like receptor 5 (TLR5) in peptide YY (PYY)-labelled colonic neuropod cells. This
stimulation leads to PYY release onto NPY2R vagal nodose neurons to regulate feeding. Mice lacking TLR5
in these cells eat more and gain more weight than controls. We found that flagellin does not act on the nerve
directly. Instead, flagellin stimulates neuropod cells from the colonic lumen to reduce feeding through a
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gut— brain sensory neural circuit. Moreover, flagellin reduces feeding independent of immune responses,
metabolic changes or the presence of gut microbiota. This sense enables the host to adjust its behaviour in
response to a molecular pattern from its resident microorganisms. We call this sense at the interface of the
biota and the brain the neurobiotic sense.
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Flourishing chemosynthetic life at the greatest depths of hadal trenches
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A Abstractd

Here we report the discovery of the deepest and the most extensive chemosynthesis-based communities
known to exist on Earth during an expedition to the Kuril- Kamchatka Trench and the western Aleutian
Trench using the manned submersible Fendouzhe. The communities dominated by siboglinid Polychaeta
and Bivalvia span a distance of 2,500 km at depths from 5,800 m to 9,533 m. These communities are
sustained by hydrogen sulfide-rich and methane-rich fluids that are transported along faults traversing deep
sediment layers in trenches, where methane is produced microbially from deposited organic matter, as
indicated by isotopic analysis. Given geological similarities with other hadal trenches, such chemosynthesis-
based communities might be more widespread than previously anticipated. These findings challenge current
models of life at extreme limits and carbon cycling in the deep ocean.
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DeepSeek-R1 incentivizes reasoning in LLMs through reinforcement learning
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A Abstract[]

Here we show that the reasoning abilities of LLMSs can be incentivized through pure reinforcement learning
(RL), obviating the need for human-labelled reasoning trajectories. The proposed RL framework facilitates
the emergent development of advanced reasoning patterns, such as self-reflection, verification and dynamic
strategy adaptation. Consequently, the trained model achieves superior performance on verifiable tasks such
as mathematics, coding competitions and STEM fields, surpassing its counterparts trained through
conventional supervised learning on human demonstrations. Moreover, the emergent reasoning patterns
exhibited by these large-scale models can be systematically used to guide and enhance the reasoning
capabilities of smaller models.

A generic non-invasive neuromotor interface for human-computer interaction
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A Abstract(

Here, we describe the development of a generic non-invasive neuromotor interface that enables computer
input decoded from surface electromyography (SEMG). We developed a highly sensitive, easily donned
SEMG wristband and a scalable infrastructure for collecting training data from thousands of consenting
participants. Together, these data enabled us to develop generic SEMG decoding models that generalize
across people. Test users demonstrate a closed-loop median performance of gesture decoding of 0.66 target
acquisitions per second in a continuous navigation task, 0.88 gesture detections per second in a discrete-
gesture task and handwriting at 20.9 words per minute. We demonstrate that the decoding performance of
handwriting models can be further improved by 16% by personalizing SEMG decoding models. To our
knowledge, this is the first high-bandwidth neuromotor interface with performant out-of-the-box
generalization across people.
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