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At UK Biobank, samples
from 500,000 people
are arich resource for
computer-driven
biomedical research.
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uniocking the

MEDICINEGREST

N A NONDESCRIPT BUILDING 40 MILES WEST OF
London, half a dozen gray-haired folk are sitting
around in scrubs waiting for their MRI scans. But
this is not a hospital. Instead, we are all here to
donate our data—specifically, detailed scans of
our brains, hearts, abdomens and bones that will
add to gigabytes of information already collected
about our bodies over the past two decades.
It is all stored away by UK Biobank, which is
funded by the Wellcome Trust and Medical Research
Council, among others. It is held in de-identified
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Will Al drive a revolution in drug
discovery? BEN HIRSCHLER examines
how it is being used to sift through

a mountain of health-related data—
including his own biomedical records.



files, alongside frozen blood samples and genome
sequences, for interrogation by scientists and—
increasingly—analysis by artificial intelligence.

By mapping all these data signals against our
health records, researchers using the resource
are gaining new insights into diseases from Par-
kinson’s and Alzheimer’s to cancer, diabetes and
eye disorders.

And this is just the start. The data gathered by UK
Biobank—which recruited 500,000 middle-aged
Britons back in 2006 to 2010 and has been track-
ing their health ever since—is only a small part of
the mountain of biomedical information generated
every day around the world by healthcare systems,
academic teams and pharmaceutical companies.

Combining Al and machine learning with these
rich troves of biological and health data could her-
ald a new era of medical discoveries, treatments and
potential cures for intractable diseases. It could also
transform prospects for the pharmaceutical industry
by accelerating drug development and increasing
R&D efficiency.

Professor Naomi Allen, Chief Scientist at UK Bio-
bank, says researchers now have the data and com-
puting power to unravel why some people develop
diseases that don't affect others, providing an oppor-
tunity to develop new therapies and catch diseases
much earlier.

“Al plays an increasingly crucial role in mod-
ern drug discovery because it gives researchers an
opportunity to accelerate the identification of new
insights that wouldn’t be easily discovered through
more traditional methods. So, for example, Al mod-
els can be used to predict which proteins, genes or
molecular pathways are involved in disease pro-
cesses, and then that will help researchers prioritize
promising drug targets,” she explains.

“This type of modeling can really have traction
when you're trying to predict which drugs are more
likely to work and also how to repurpose existing
drugs for other conditions. And I think it will drive
the whole idea of precision medicine by allowing us
to work out who is likely to respond to a certain drug
based on their genetic makeup.”

However, it won't be plain sailing. Medicine devel-
opment is inherently difficult, and AI will never do
away with the need for time-consuming and expen-
sive clinical trials. Running those trials, including
the ones that fail, accounts for most of the approxi-
mately $2.5 billion cost of bringing a new medicine
to market.

So, what exactly are the opportunities and chal-
lenges ahead?
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Experts believe it is best to think of Al as a new
tool in the hunt for medicines, rather than a pana-
cea. Applying it at scale will be complicated and
sometimes frustrating. While many pharmaceuti-
cal companies have made significant investments in
Al in recent years, those efforts have yet to produce
a noticeable improvement in productivity. There has
also been a sharp rise in the number of Al-focused
biotech companies, some of which have had dis-
tinctly bumpy rides after failing to deliver hoped-for
early wins.

But while AI may not turn around industry pros-
pects overnight, its medium-term impact could
still be very significant. Morgan Stanley calculates
that even modest improvements in early-stage drug
development success rates driven by Al could lead
to an additional 50 novel therapies over a 10-year
period, translating to a more than $50 billion
opportunity.

In an era of geopolitical rivalry, in which both AI
and biotechnology are viewed as strategically impor-
tant sectors by governments around the world, poli-
cymakers are paying close attention. Expectations
have been fueled by high-profile successes such as the
Nobel Prize-winning development of an Al model
that can predict the way in which proteins fold—the
key factor in determining how they function.

A number of obstacles remain to optimizing Al
use. A lack of high-quality datasets is one bottleneck
holding things back, since insights generated by Al
are only as good as the data used to train the machine
learning models. The availability of good data also

AIDISCOVERIES

The road ahead for Al in drug development involves challenges,
but progress in research is accelerating.
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Number of Al-discovered molecules in clinical trials
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Al-discovered targets
I Al-designed small molecules 67
I Al-discovered antibodies
I Al-discovered vaccines
I Al-repurposed molecules

I Other 40
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SOURCE: Jayatunga, et al., in Drug Discovery Today (2024).
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varies widely between therapeutic areas and popu-
lation groups, which may mean people with condi-
tions in less commercially attractive fields, such as
infectious diseases in low-income countries, are less
likely to benefit.

Ensuring equitable benefits from Al will require
datasets that are both reliable and broadly represen-
tative. That is one reason why the All of Us research
program in the US, which aims to collect genetic and
health data from 1 million volunteers, is deliberately
targeting communities that have been historically
underrepresented in past biomedical research.

Another key element in building authorita-
tive datasets is trust. Worries about cybersecurity
and privacy have made trust more of a challenge
in recent years, which Allen believes highlights the
case for showing the benefits of pooled information.
“Data saves lives. If we can harness it, with the appro-
priate safeguards in place, then scientific discoveries
will just accelerate for the good of everyone”

Within the organizations now pioneering Al drug
development, there are other hurdles—not least the
cultural one of getting biologists and computational
scientists to work seamlessly together.

California-based biotech insitro—its name is a
combination of in silico and in vitro—is tackling this
challenge head-on by fostering a “bilingual” culture,
where scientists and technologists learn the language
of each other’s expertise.

“What we really need if Al is going to help us build
better medicines is the right data in the hands of the
right people who can build the right machine learn-
ing models,” says Mary Rozenman, the company’s
CFO/CBO. “That is why once a year we have a week
where we bring everybody in the company together
and we focus on building community. So, we do
hackathons for our biology team and lab experimen-
tation for our computational team. We really try and
enable that cross-pollination that helps them work
better together”

The company is training its machine learning
models on cellular data from its own laboratories
and human cohort data from large third-party data
providers, including UK Biobank.

“By relying on multimodal data at scale from
humans and cellular systems we can uncover novel
genetic intervention points in disease. We can then
develop therapeutics against them, rapidly move
them into the clinic, and hopefully they will be safe
and effective for patients,” says Rozenman.

At the moment, most experimental medicines
fail in the clinic—the most expensive part of the
drug development process—because they hit the
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Naomi Allen, Chief
Scientist at UK Biobank,
sees a crucial role for
Alin understanding

disease processes.

“DATA SAVES
LIVES. IF WE CAN
HARNESSIT,
WITH THE
APPROPRIATE
SAFEGUARDS IN
PLACE, THEN
SCIENTIFIC
DISCOVERIES
WILL JUST
ACCELERATE FOR
THE GOOD OF
EVERYONE."

wrong biological targets in the wrong patients. In
the future, Rozenman thinks the insitro team will
be able to increase the probability of success at least
threefold by using Al to better understand the com-
plexities of specific diseases.

But she cautions it wont happen overnight.
“There has to be a commitment to pull through. It
takes a long time to do this well, and significant capi-
tal. It's not for the faint-hearted, and we are fortunate
to have investors who have the vision and the stam-
ina to make the most of this opportunity”

The coming years will show whether Al can
improve productivity in a pharmaceutical industry
where developing new products is notoriously diffi-
cult and risky—but UK BiobanKs Allen is optimis-
tic. “We are only just getting started. I think it’s likely
there will be breakthroughs in the next couple of
years that will really be game changers” ¢

BEN HIRSCHLER is a Senior Advisor for Brunswick and a
former global pharmaceuticals correspondent for Reuters.
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