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Homing pigeon navigation relies on superparamagnetic macrophages under overcast conditions
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A Abstract(

Birds use a variety of navigational strategies, including the geomagnetic field, especially when other cues are
not available, such as under overcast or nocturnal conditions. Magnetite particles in the beak, cryptochromes
in the eye, cellular ion-channel alterations, and changes in the vestibular system have been proposed to
explain magnetoreception, but the exact mechanisms remain debated. Here, we used physical,
morphological, functional, and genomic assays to identify the presence of superparamagnetic macrophages
in the liver. We found that after macrophage depletion, pigeons flying under overcast conditions lacked their
usual orientation capabilities. Orientation was unimpaired in birds without macrophages when the sun was
visible, suggesting that this was their primary cue. We propose that in homing pigeons, superparamagnetic
macrophages in the liver are required for finding magnetic direction.
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Visualizing a lung neutrophil-platelet immunothrombosis cascade during sepsis in mice
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A Abstract(

Sepsis is a life-threatening condition initiated by an infection that triggers an overwhelming, dysregulated
immune response. Brown et al. used information derived from live imaging of mice to understand the events
leading to the formation of clots in the lung vasculature after bacterial infection of the bloodstream.
Aggregates between neutrophils and platelets initially contributed to antibacterial responses but developed
into detrimental thrombi in steps dependent on the chemoattractant leukotriene B4. Blocking this signal
through genetic deletion or treatment with the leukotriene inhibitor zileuton before infection protected mice
from sepsis.

A high-throughput selection system for fast-acting covalent protein drugs
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Covalent linkages can transform proteins that would otherwise be quickly cleared from the body into potent
and highly selective modulators of cellular signaling pathways. However, cross-linking rates in vivo are
generally very slow. Fan et al. developed a high-throughput yeast display system to engineer covalent proteins
to enhance the cross-linking rate to their target ligand. They demonstrated the approach by developing a fast-
acting nanobody against the cancer immunotherapy target programmed death-ligand 1, which showed
promising reductions in tumor growth relative to currently used nanobodies. The s also engineered a
covalent cytokine and a neutralizing binder for a viral receptor-binding domain. This platform may enable
rapid and versatile protein engineering for a range of covalent protein drug applications.
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A Abstractd

Intraplate intermediate-depth earthquakes (IDEs) occur at depths >70 kilometers, which is well below the
brittle-ductile transition in Earth’ s crust, and their origins are difficult to reconcile with traditional plate
tectonics. We applied a deep-learning technique to regional seismic data and identified intraplate IDEs
beneath Antarctica. Their occurrence can be explained by concentrated bending stresses resulting from
variable, thermally driven uplift along the edge of East Antarctica, where there is an abrupt change in
lithospheric strength. Our results support geodynamic model predictions that intraplate seismicity strongly
depends on lithosphere-asthenosphere interactions. The Antarctic ice sheet can also affect regional stress
conditions, highlighting the complex interplay between Earth systems. Advanced seismic detection
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capabilities, such as those used here, could reveal that intraplate IDES are more common globally than
currently recognized.

Stopping phase reveals abrupt arrest of large strike-slip earthquakes
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A Abstractd

Earthquake magnitude is controlled by where and when rupture propagation stops. However, rupture arrest
has rarely been directly observed in near-field seismic records of natural earthquakes. Here, we present
systematic near-field observations of ground-motion stopping phases from large strike-slip earthquakes.
Analysis of 12 global events shows that transient overshoot in fault-parallel ground surface displacement is a
robust diagnostic signature of abrupt termination of rupture propagation. Dynamic rupture simulations
reveal that near-field ground motions are strongly amplified by low-wavespeed rocks at shallow depth, which
enhances the amplitude of displacement overshoot recorded at the surface. The occurrence of stopping
phases at near-fault locations far from mapped rupture termini implies that large strike-slip earthquakes
rupture in a segmented manner, with dynamic rupture propagation punctuated by abrupt arrest and
reinitiation at internal fault-segment boundaries.
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Importance of elephants for dung beetle biodiversity and ecosystem functions
OO0000000000DO00DOO0DOOoDOOoogon

A [0 0OFINOTE GIUSMAN, CIARA M. NUTTER, FATHIYA M. KHAMIS, FIDELIS L. O. OMBURA,

6/7



MATTHEW C. HUTCHINSON, TODD M. PALMER, JACOB R. GOHEEN, SCOTT E. MILLER, AND
ROBERT M. PRINGLE

AODO0O
https://www.science.org/doi/10.1126/science.aeb7062
AODO0O

gobboobbbuodgoooobobbbdoooooboobbouooogoboooog
gooboobbooooooobobobbtbdooooobbobbbooooooobobobobog

guoobobbtobooooobbuooobobbbboooooobbboooooobon
gobboobbbuodgoooobobbbdoooooboobbouooogoboooog
guoobobbtobooooobbuooobobbbboooooobbboooooobon
gobobobobbboogogoobboobbooogd

A Abstract(

Large mammalian herbivores play key roles in ecosystems and are vulnerable to extinction from hunting and
global environmental change. Loss of such species is expected to cause further extinctions, but this pattern
has mainly been shown through simulations. Gijsman et al. combined simulations with experimental
evidence to show that loss of elephants would lead to coextinctions of dung beetles and decreases in the dung
decomposition and secondary seed dispersal that beetles provide. In the field, excluding elephants reduced
dung beetle abundance and diversity, whereas excluding other mammalian herbivores had little additional
effect. These results aligned with the central role of elephants in an empirically derived ecological network
and support the designation of elephants as a keystone species in African savannas.
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