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DEVELOPERS OF
ALPHAFOLD WIN

CHEMISTRY NOBEL

The prize celebrates artificial-intelligence
toolsthat could revolutionize drug discovery.

By Ewen Callaway

or the first time — but probably not

the last — a scientific breakthrough

enabled by artificial intelligence (Al)

has been recognized with a Nobel

prize. The 2024 chemistry Nobel was
awarded to John Jumper and Demis Hassabis
at Google DeepMind in London, for develop-
ing agame-changing Al tool called AlphaFold
for predicting protein structures, and David
Baker, at the University of Washington in
Seattle, for his work on computational pro-
teindesign, which hasbeenbolstered by Alin
the past few years.

“Ihope when we look back on AlphaFold, it
will be the first proof point of Al's incredible
potential to accelerate scientific discovery,”
Hassabis said at a press briefing at DeepMind
on 9 October. “It’s so unreal at this moment.”

The impact of AlphaFold, which was

David Baker, Demis Hassabis and John Jumper (left to right) won the 2024 chemistry Nobel.

unveiled justa fewyears ago, has been nothing
short of transformative. The tool has made
protein structures — often highly accurate
ones — available to researchers at the touch
ofabutton, and has enabled experiments that
were unimaginable adecade ago. “It’samajor
revolution,” says Christine Orengo, acomputa-
tional biologist at University College London,
whose laboratory has used AlphaFold-pre-
dicted structures to uncover new proteins.
“Ithaslongbeenadreamtolearnto predict
the three-dimensional structure of proteins
from knowing their amino-acid sequences.
For several decades, this was considered
impossible,” said Nobel committee chair
Heiner Linke, who researches nanoscience at
Lund University in Sweden, during the prize
announcement on 9 October. This year’s
laureates “have cracked the code”, he added.
DeepMind debuted AlphaFoldin 2018, when
itwon a biennial protein-structure prediction
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Driven by data

Hassabis, DeepMind’s co-founder and chief
executive, and Jumper, head of the AlphaFold
team, led the development of AlphaFold2. To
predict protein structures, the neural network
incorporates data from libraries of hundreds
of thousands of structures and millions of
sequences fromrelated proteins — all of which
hold information about their shapes.

AlphaFold’s success is due in no small part
to the Protein Data Bank, a freely available
repository of more than 200,000 protein
structures determined using methods includ-
ing X-ray crystallography and cryo-electron
microscopy. “It'shumbling every timewe train
[AlphaFold] onyears of effort. Each data point
isyears of effort from someone,” Jumper said
at the DeepMind press briefing.
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ISCB 2025 Accomplishments by a Senior Scientist
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Amos Bairoch will reflect on 40 years of biocuration, from Swiss-Prot to Cellosaurus,
highlighting how core challenges and values have endured despite the many
developments in computational biology over that time.
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The Virtual Lab of Al agents designs new
SARS-CoV-2 nanobodies
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Science frequently benefits from teams of interdisciplinary researchers' >, but many
scientists do not have easy access to experts from multiple fields**. Although large
language models (LLMs) have shown animpressive ability to aid researchers across
diverse domains, their uses have been largely limited to answering specific scientific
questions rather than performing open-ended research®™. Here we expand the
capabilities of LLMs for science by introducing the Virtual Lab, an artificial intelligence
(Al)-humanresearch collaboration to perform sophisticated, interdisciplinary
scienceresearch. The Virtual Lab consists of an LLM Principal Investigator agent
guiding ateam of LLM sscientist agents through a series of research meetings, witha
humanresearcher providing high-level feedback. We applied the Virtual Lab to design
nanobody binders to recent variants of SARS-CoV-2. The Virtual Lab created a novel
computational nanobody design pipeline that incorporates the protein language

Nature (2025). https://doi.org/10.1038/s41586-025-09442-9
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