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Continental breakup— driven uplift instigated East Antarctic Ice Sheet formation
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A Abstractd

Why Antarctica became glaciated [J 34 million years ago (Ma) remains debated, as relatively warm climates
and sea temperatures appear inconsistent with ice sheet formation. Although a critical decline in CO2 is
considered primarily responsible, evidence suggests that other factors were important, too. We investigated
whether regional topographic uplift, rooted in Jurassic continental breakup and mantle-surface feedbacks,
enabled nucleation of the East Antarctic Ice Sheet (EAIS). By integrating geodynamic-topographic models
with ice sheet and energy balance models, we show that progressive plateau growth in East Antarctica,
including Eocene uplift of the Gamburtsev Mountains, pushed landscapes above the threshold for ice sheet
nucleation by [0 45 Ma. Uplift enabled EAIS growth under warmer-than-expected climates, producing
hemispheric asymmetry in early glaciation and reconciling Oligocene polar warmth with the onset of the
modern icehouse world.
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A Hormone Cell Atlas maps the human endocrine system at cellular resolution
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A Abstractd

Hormones act across tissues and organs to coordinate physiological functions. Drawing inspiration from the
Human Cell Atlas, we analyzed the expression of 379 hormone and receptor genes in a transcriptomic
dataset comprising 14 million single cells and nuclei across 47 human tissues. Using hormone2cell, we
mapped putative hormone-producing and hormone-receiving cell types, defining tissue-specific and cross-
tissue endocrine signatures. We predicted nonclassical sites of hormone expression, including secretin in
plasmacytoid dendritic cells, inferred convergent hormone action and endocrine feedback loops, and
implicated cell populations in monogenic endocrine disorders. In a cross-tissue integration of adipocyte
datasets, we uncovered dynamic endocrine programs across depots, within adipocyte subtypes and through
adipogenic differentiation. Cumulatively, the Hormone Cell Atlas provides a comprehensive framework for
dissecting hormonal impact on health and disease.

TranscriptFormer: A generative cell atlas across 1.5 billion years of evolution
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Single-cell transcriptomics is revolutionizing our understanding of cellular diversity, yet comparing
transcriptional programs across the tree of life remains challenging. We developed TranscriptFormer, a
family of generative foundation models trained on up to 112 million cells spanning 1.53 billion years of
evolution across 12 species. We demonstrate state-of-the-art performance on cell type classification, even for
species separated by over 685 million years of evolution, and zero-shot disease state identification in human
cells. Developmental trajectories, phylogenetic relationships, and cellular hierarchies emerge naturally in
TranscriptFormer’ s representations without any explicit training on these annotations. This work
establishes a powerful framework for quantitative single-cell analysis and comparative cellular biology, thus
demonstrating that universal principles of cellular organization can be learned and predicted across the tree
of life.

(1 0J [J Botany

Height does not impair the hydraulic system of the tallest tropical Dipterocarp trees
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Half of the aboveground biomass in forests is stored in a disproportionately small number of very tall trees.
These giants are predicted to be more vulnerable to drought-induced damage because height impairs their
hydraulic system. We evaluated whether the hydraulic system of world’ s tallest tropical tree
species—Southeast Asian dipterocarps—are negatively affected by their height. The more negative xylem
pressures caused by tree height were fully compensated for through adjustment of vessel anatomy and leaf
hydraulic traits, and the trees suffered no height-related loss in growth during a severe drought. Therefore,
height does not make the hydraulic systems of the world" s tallest tropical tree species more vulnerable to
drought, and the growth rates of these trees are not more negatively affected by drought than are their smaller
counterparts.
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Observation of disorder-free localization using a (2+1)D lattice gauge theory on a quantum processor
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Disorder-induced phenomena in quantum many-body systems pose a challenge for analytical and numerical
approaches at relevant time and system scales. To reduce the cost of disorder sampling, we investigated
quantum circuits initialized in states that form tunable superpositions over all disorder configurations, which
in lattice gauge theories can be interpreted as superpositions over gauge sectors. On the experimentally
accessible timescales, we observed localization in the absence of disorder in one and two dimensions:
Perturbations failed to diffuse despite fully disorder-free evolution and initial states. However, entropy
measurements revealed that superposition-prepared states fundamentally differ from those obtained by
direct disorder sampling. Leveraging superposition, we propose an algorithm with a polynomial speedup in
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sampling disorder configurations, a long-standing challenge in many-body localization studies.
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Fruit flies actively restart their circadian clock by proactively shaping their environment
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Circadian clocks provide adaptive advantages, enabling organisms to adjust their physiology and behavior to
daily environmental changes on Earth. Here, we show that fruit flies prefer a temporally organized life.
Because of light-induced degradation of the core circadian clock protein Timeless, constant illumination
stops the circadian clock and leads to arrhythmic locomotor activity. When given the choice to move
between dark and illuminated areas in a constant light environment, flies were able to maintain, or even
regain, rhythmic behavioral patterns. These self-inflicted rhythms were accompanied by molecular rhythms
in clock neurons known to drive behavioral rhythms. Behavioral rhythmicity was correlated with improved
sleep quality compared with that of arrhythmic flies, demonstrating an immediate benefit of choosing to live
under circadian clock control.
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