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Device-independent quantum key distribution over 100 km with single atoms
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A Abstract[] Device-independent quantum key distribution (DI-QKD) is a key application of the quantum
internet. We report the realization of DI-QKD between two single-atom nodes linked by 100— kilometer
(km) fibers. To improve the entangling rate, single-photon interference is leveraged for entanglement
heralding, and quantum frequency conversion is used to reduce fiber loss. A tailored Rydberg-based
emission scheme suppresses the photon recoil effect on the atom without introducing noise. We achieved
high-fidelity atom-atom entanglement and positive asymptotic key rates for fiber lengths up to 100 km. At 11
km, 1.2 million heralded Bell pairs were prepared over 624 hours, yielding an estimated extractable finite-size
secure key rate of 0.112 bits per event against general attacks. Our results close the gap between proof-of-
principle quantum network experiments and real-world applications.
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Continental mantle earthquakes of the world
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A Abstract[] Continental mantle earthquakes (CMEs) and their implications for the rheological structure of
continents have fascinated geophysicists for more than half a century. Existence of these earthquakes is no
longer debated, but their identification remains sparse across the globe. Comparing the Sn and Lg seismic
wave amplitude ratio (Sn/Lg) of an earthquake with that of nearby earthquakes distinguishes CMEs and,
unlike previous methods, can be applied globally. We present a global distribution of CMEs that extends well
beyond previous individual detections and areas of speculation. CME occurrence is widespread globally yet
patterned regionally, reflecting local lithospheric structure and tectonic history. Our results highlight the
value of CMEs for understanding continents and global tectonics.
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DNA origami vaccines program antigen-focused germinal centersDNA
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A Abstract[] Priming rare subdominant precursor B cells in germinal centers (GCs) is a central goal of
vaccination to generate broadly neutralizing antibodies (bnAbs) against HIVV. Multivalent immunogen
display on protein nanoparticle scaffolds can promote such responses, but it also generates scaffold-specific B
cells that could theoretically limit bnAb precursor expansion in GCs. We rationally designed DNA

origami— based virus-like particles (DNA-VLPs) displaying a germline-targeting HIV envelope protein
immunogen, which elicited no scaffold-specific antibody responses. Compared with a state-of-the-art
clinical protein nanoparticle, these DNA-VLPs increased the expansion of epitope-specific GC B cells
relative to off-target B cells and enhanced expansion of bnAb-lineage B cells in a humanized mouse model of
CD4 binding site priming. Thus, minimizing off-target responses enhances bnAb priming and indicates that
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DNA-VLPs are a promising vaccine platform.

Antifibrotic drug finerenone restores fertility in premature ovarian insufficiency
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A Abstract[] Currently, no effective treatment exists for infertility associated with premature ovarian
insufficiency (POI) because affected patients lack hormone-responsive antral follicles. By screening a Food
and Drug Administration (FDA)— approved drug library, we identified finerenone, a kidney disease
medication, as a promising drug for restoring fertility in POI. Finerenone stimulated follicle development in
aged mice and restored antral follicle development in patients with POI following oral administration,
resulting in mature oocytes and embryos. Mechanistically, finerenone reduced fibrotic deposition in the
ovarian stroma, alleviating collagen-mediated suppression of follicular development. Building on this insight,
we identified additional FDA-approved oral antifibrotic drugs as potential treatments for POI-related
infertility. Our findings highlight the ovarian stroma—rather than the follicles themselves—as the key
therapeutic target and offer potential therapeutic leads for POl-related infertility.
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Gapless pangenome analyses reveal fast Brassica rapa subspeciation
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A Abstract[] Brassica rapa (Br) encompasses many morphotypes and subspecies, so it is a good model with
which to investigate plant diversification and subspeciation. Here, we resequenced the genomes of 1720 Br
accessions and de novo assembled 11 representative telomere-to-telomere gapless genomes for seven elite
subspecies that underwent intensive morphotypification and developed distinct agronomic traits valued to
agriculture. We identified 6992 unknown genes, 110 complete (peri)centromeres, and five new satellites
associated with Br morphotypes and subspecies and Brassica species evolution. The pangenome, built on 11
gapless and 20 published genomes, reveals structural variations and gene diversities among Br subspecies.
Pangenome-wide association studies uncovered that the gene BrLH1 controls leaf-head formation. We show
that structural changes have occurred in satellites, (peri)centromeres, and genes, contributing to fast
subspeciation and morphotypification during the short history of Br cultivation, providing invaluable
resources for Brassica breeding.
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Evidence for representation of pretend objects by Kanzi, a language-trained bonobo
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A Abstract[] Secondary representations enable our minds to depart from the here-and-now and generate
imaginary, hypothetical, or alternate possibilities that are decoupled from reality, supporting many of our
richest cognitive capacities such as mental-state attribution, simulation of possible futures, and pretense. We
present experimental evidence that a nonhuman primate can represent pretend objects. Kanzi, a lexigram-
trained bonobo, correctly identified the location of pretend objects (e.g., “ juice” poured between empty
containers), in response to verbal prompts in scaffolded pretense interactions. Across three experiments, we
conceptually replicated this finding and excluded key alternative explanations. Our findings suggest that the
capacity to form secondary representations of pretend objects is within the cognitive potential of, at least, an
enculturated ape and likely dates back 6 to 9 million years, to our common evolutionary ancestors.
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