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AlphaFold3 predicts the structures of biomolecular complexes made up of molecules including proteins, DNA, RNA and ligands.

\

MAJOR ALPHAFOLD
UPGRADE OFFERS BOOST
FORDRUG DISCOVERY

Latest version of the Al tool models how proteins interact with
other molecules —but DeepMind is restricting access toit.

By Ewen Callaway

ince the powerhouse artificial intel-

ligence (Al) tool AlphaFold2 was

released in 2021, scientists have used

the protein-structure-prediction

model to map one of our cells’ big-
gest machines, discover drugs and chart the
universe of every known protein.

Despite such successes, John Jumper —who
leads AlphaFold’s development at Google
DeepMind in London — is regularly asked
whether the tool can do more. Requests

include the ability to predict the shape of
proteins that contain function-altering mod-
ifications, or their structure alongside those
of DNA, RNA and other cellular players that
are crucial to a protein’s duties. “I would say
‘no, you can’t put thatinto AlphaFold’) Jumper
says. “Iwould rather solve their problems.”
The latest version of AlphaFold, described
on 8 May in Nature', aims to do just that — by
giving scientists the ability to predict the
structures of proteins duringinteractions with
other molecules. But whereas DeepMind made
the2021 version ofthetoolfreely available to

researchers without restriction, AlphaFold3
is limited to non-commercial use through a
DeepMind website.

Frank Uhlmann, abiochemist at the Francis
Crick Institute in London who gained early
access to AlphaFold3, has been impressed
with its capabilities. “This is just revolu-
tionary,” he says. “It’s going to democratize
structural-biology research.”

“Revolutionary”is how many scientists have
described the impact of AlphaFold2 on biol-
ogy since it was unleashed? (the first version?,
released in 2020, was good, but not game
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changing, Jumper has said). The Al predicts
a protein’s structures from its amino-acid
sequence, often with startling accuracy that
isonapar withthat of experimental methods.

Afreely available AlphaFold database holds
the predicted structure of nearly every known
protein. The availability of the AlphaFold2
code has also allowed other researchers to
build oniit easily. An early hack enabled the
prediction of interactions between multiple
proteins, a capability included in an update
to AlphaFold2.

Jumper’s ennui over explaining AlphaFold’s
inability to predict other aspects of a pro-
tein’s ecosystem stems from these aspects’
importance. Protein modifications, such as
the addition of a phosphate molecule, can
allow cells to respond to external cues — an
infection, for instance — and set off a chain
of eventsinresponse. Interactions with DNA,
RNA and other chemicals are essential to many
proteins’ duties.

Real-world examples of these interactions
arereadily available in the Protein Data Bank
(PDB), arepository of experimentally deter-
mined structures that is the foundation of
AlphaFold’s capabilities. An ideal tool would
beableto predict structures of a proteinalong-
sideitsaccessories, says Jumper. “We want to
solve the whole PDB.”

Major upgrade

To create AlphaFold3, Jumper, DeepMind chief
executive Demis Hassabis and their colleagues
made large changes to its predecessor: the
latest version depends less on information
about proteins related to a target sequence,
for instance. AlphaFold3 also uses a type of
machine-learning network — called adiffusion
model — that is used by image-generating Al
toolssuch asMidjourney. “It’s a pretty substan-
tial change,” says Jumper.

AlphaFold3, the researchers found, substan-
tially outperforms existing software tools at
predicting the structure of proteins and their
partners. For instance, scientists — especially
those interested in finding new drugs — have
conventionally used ‘docking’ software to
physically model how well chemicals bind
to proteins (usually with help from the pro-
teins’experimentally determined structures).
AlphaFold3 proved superior to two docking
programs, aswellas to an Al-based tool called
RoseTTAFold All-Atom (ref. 4).

Uhlmann’s team has used AlphaFold3 to pre-
dictthestructure of DNA-interacting proteins
involvedin copying the genome, astep thatis
essential to cell division. Experimentsinwhich
proteins are mutated to alter such interactions
suggest that the predictions were usually spot
on, Uhlmann says. “It’s an amazing discovery
tool,” he adds.

“The structure-prediction performance
of AlphaFold3 is very impressive,” says David
Baker, a computational biophysicist at the
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An AlphaFold3 model of a protein complex.

University of Washington in Seattle. His team
developed RoseTTAFold All-Atom, and he
agrees that AlphaFold3 is better.

Restricted access

Unlike RoseTTAFold and AlphaFold2, scien-
tists will not be able to run their own version
of AlphaFold3; nor will the code underlying
AlphaFold3 or other information obtained
after training the model be made public.
Instead, researchers will have access to an
‘AlphaFold3 server’, where they can input
their protein sequence of choice, alongside
aselection of accessory molecules.
Uhlmannlikes what he has so far seen of the
server, which he says is simpler and quicker
than the version of AlphaFold2 that he has
access to at his institute. “You upload it and,
ten minutes later, you've got the structures,”

hesays. For mostscientists, “the serverisreally
going to smash it. Everybody candoit.”

Access to the AlphaFold3 server, however,
is limited. Scientists are currently restricted
to ten predictions aday, and it is not possible
to obtain structures of proteins bound to
possible drugs.

Isomorphic Labs, a DeepMind spin-off
company in London, is using AlphaFold3 to
develop drugs, both through its own pipeline
and with other pharmaceutical companies.
“We have to strike a balance between making
sure that thisis accessible and has theimpact
in the scientific community as well as not
compromising Isomorphic’s ability to pursue
commercial drug discovery,” says Pushmeet
Kohli, DeepMind’s head of Al science and a
study co-author.

Because of the restriction on modelling pro-
tein interactions with possible drugs, “l can’t
seeithaving theimpact AlphaFold2 had”, says
Brian Shoichet, a pharmaceutical chemist at
the University of California, San Francisco,
who has been using AlphaFold structures to
hunt for therapeutic candidates.

Sergey Ovchinnikov, an evolutionary biolo-
gist at the Massachusetts Institute of Technol-
ogyinCambridge, hadhopedtodevelopaweb
version of AlphaFold3, as he and his colleagues
did for AlphaFold2 shortly after its code was
released. But on the basis of the ample informa-
tion provided in the latest paper, it shouldn’t
take long for other teams to create their own
versions, he says. “l would expect open-source
solutions before the end of the year.”
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US FUNDERS TO TIGHTEN
OVERSIGHT OF ‘GAIN OF
FUNCTION' RESEARCH

New policy on high-risk biology studies aims to
address criticism that previous rules were too vague.

By Max Kozlov

fter years of deliberation, US officials
have released a policy that outlines
how federal funding agencies and
research institutions must review
and oversee biological experiments
on pathogens with the potential to be misused
or spark a pandemic.

The policy, which applies to all research

funded by US agencies and will take effect in
May 2025, broadens oversight of these exper-
iments. It singles out work involving high-risk
pathogens for special scrutiny and streamlines
existing policies and guidelines, adding clarity
thatresearchers have been seeking for years.

“Thisisavery welcome development,” says
Jaime Yassif, vice-president of global biological
policy and programmes at the Nuclear Threat
Initiative, a research centre in Washington
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