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Growth-based monolithic 3D integration of single-crystal 2D semiconductors
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A Abstract[]

Here we present a method for growing single-crystalline channel materials, specifically composed of
transition metal dichalcogenides, on amorphous and polycrystalline surfaces at temperatures low enough to
preserve the underlying electronic components. Building on this developed technique, we demonstrate the
seamless monolithic integration of vertical single-crystalline logic transistor arrays. This accomplishment
leads to the development of unprecedented vertical complementary metal oxide semiconductor (CMOS)

arrays composed of grown single-crystalline channels. Ultimately, this achievement provides opportunities
for M3D integration of various electronic hardware in the form of single crystals.
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Tidally driven remelting around 4.35 billion years ago indicates the Moon is old
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A Abstractd

Here we argue that the frequent occurrence of approximately 4.35-Ga ages among lunar rocks and a spike in
zircon ages at about the same time is indicative of a remelting event driven by the Moon’ s orbital evolution
rather than the original crystallization of the LMO. We show that during passage through the Laplace plane
transition, the Moon experienced sufficient tidal heating and melting to reset the formation ages of most
lunar samples, while retaining an earlier frozen-in shape and rare, earlier-formed zircons. This paradigm
reconciles existing discrepancies in estimates for the crystallization time of the LMO, and permits formation
of the Moon within a few tens of million years of Solar System formation, consistent with dynamical models
of terrestrial planet formation. Remelting of the Moon also explains the lower number of lunar impact basins
than expected, and allows metal from planetesimals accreted to the Moon after its formation to be removed
to the lunar core, explaining the apparent deficit of such materials in the Moon compared with Earth.

A dormant overmassive black hole in the early Universe
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Here we report the detection, from the JADES survey, of broad Ha emission in a galaxy at z?=?6.68, which
traces a black hole with a mass of about 4?x ?108ML] and accreting at a rate of only 0.02 times the Eddington
limit. The black hole to host galaxy stellar mass ratio is about 0.4—that is, about 1,000 times above the local
relation—whereas the system is closer to the local relations in terms of dynamical mass and velocity
dispersion of the host galaxy. This object is most likely an indication of a much larger population of dormant
black holes around the epoch of reionization. Its properties are consistent with scenarios in which short
bursts of super-Eddington accretion have resulted in black hole overgrowth and massive gas expulsion from
the accretion disk; in between bursts, black holes spend most of their life in a dormant state.
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Automated real-world data integration improves cancer outcome prediction
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A Abstractd

Here we combine natural language processing annotations with structured medication, patient-reported
demographic, tumour registry and tumour genomic data from 24,950 patients at Memorial Sloan Kettering
Cancer Center to generate a clinicogenomic, harmonized oncologic real-world dataset (MSK-CHORD).
MSK-CHORD includes data for non-small-cell lung (n?=?7,809), breast (n?=?5,368), colorectal
(n?=75,543), prostate (n?=?3,211) and pancreatic (n?=?3,109) cancers and enables discovery of
clinicogenomic relationships not apparent in smaller datasets. Leveraging MSK-CHORD to train machine
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learning models to predict overall survival, we find that models including features derived from natural
language processing, such as sites of disease, outperform those based on genomic data or stage alone as tested
by cross-validation and an external, multi-institution dataset. By annotating 705,241 radiology reports, MSK-
CHORD also uncovers predictors of metastasis to specific organ sites, including a relationship between
SETD2 mutation and lower metastatic potential in immunotherapy-treated lung adenocarcinoma
corroborated in independent datasets.
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Atmospheric rivers cause warm winters and extreme heat events
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A Abstract(

Here we show that seasons with more frequent ARs also have warmer than average temperatures in many
mid-latitude regions, and that AR events are associated with temperature anomalies of 5— 10?° C above the
climatological mean. This is due to anomalous horizontal transport and convergence of sensible heat and
moisture in the lower atmosphere, which increases both downward sensible heat flux and downwelling long-
wave radiation at the surface. On an hourly timescale, over 70% of extreme warm-temperature anomalies
occur within ARs in large portions of the mid-latitudes, and ARs are associated with moist and compound
heatwaves in many regions worldwide, suggesting that consideration of ARs may improve predictive
capability for certain extreme heat events. Our results demonstrate that ARs significantly impact air
temperatures on a wide array of timescales, and that they may play a wider role in global energy transport
than previously recognized.
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Structural variation in the pangenome of wild and domesticated barley
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A Abstract(

Here we report a pangenome of barley comprising long-read sequence assemblies of 76 wild and
domesticated genomes and short-read sequence data of 1,315 genotypes. An expanded catalogue of
sequence variation in the crop includes structurally complex loci that are rich in gene copy number variation.
To demonstrate the utility of the pangenome, we focus on four loci involved in disease resistance, plant
architecture, nutrient release and trichome development. Novel allelic variation at a powdery mildew
resistance locus and population-specific copy number gains in a regulator of vegetative branching were
found. Expansion of a family of starch-cleaving enzymes in elite malting barleys was linked to shifts in
enzymatic activity in micro-malting trials. Deletion of an enhancer motif is likely to change the
developmental trajectory of the hairy appendages on barley grains. Our findings indicate that allelic diversity
at structurally complex loci may have helped crop plants to adapt to new selective regimes in agricultural
ecosystems.
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