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a digital-twins firm in San Francisco, sug-
gested that this approach could have re-
duced the size of a control arm in an early
Parkinson’s disease trial by 38%, and by
23% in a different study on Alzheimer’s dis-
ease. Furthermore, early-stage trials in
general, which sometimes lack a control
arm altogether, could now introduce these
digitally to enhance confidence in signs of
efficacy, and improve the way subsequent
trials are designed.

Al has limits. Many proteins—mole-
cules increasingly deployed as drugs but
which are much larger than conventional
drug molecules—have a tendency to jiggle
around. That makes determining their pre-
cise shapes harder. RNA molecules, the ba-
sis of a new class of vaccines, are equally
tricksy, and the complex membrane-based
structures found in cells’ interiors more so.
But this is an area where understanding is
advancing rapidly. AIs are now being
trained to model interactions between pro-
teins and other molecules, to predict RNA
folding and even to simulate cells.

Recursion, a firm in Salt Lake City, has
built an AI “factory” in which millions of
human cells are pictured undergoing va-
rious chemical and genetic changes. That
allows AIs to learn patterns connecting
genes and molecular pathways. And Ow-
kin, an AI biotech in New York, is training
its model on a vast set of high-resolution
molecular data from hospital patients.

Tom Clozel, Owkin’s boss, argues that
by making discoveries which humans can-
not, this work is moving towards true artifi-
cial general intelligence in biology. That
raises the question of whether convention-
al pharma companies are at risk of disrup-
tion by upstart AI firms.

Competition and evolution
Companies such as OpenAl, which led de-
velopment of the transformers known as
large language models, and Isomorphic
Labs, a drug-discovery startup spun out of
Google DeepMind, are already training
systems to reason and make discoveries in
the life sciences, hoping these tools will
become capable biologists. For now, drug
firms have the advantage of a wealth of da-
ta and the context to understand and use
it, so collaboration is the order of the day.
OpenAl, for example, is working with Mo-
derna, a pioneer of RNA vaccines, to speed
the development of personalised cancer
vaccines. But as the new models make biol-
ogy more predictable the balance of ad-
vantage in the industry may change.
Regardless of that, AI has already im-
proved things greatly. If it can wring from
late-stage trials the sorts of improvement it
has brought to the earlier part of the pro-
cess, the number of drugs arriving on the
market should rise significantly. In the lon-
ger run, the possibilities for enhancing hu-
man health are enormous. H

Terraforming

How to make the
semi-desert bloom

A way to expand the amount
of arable land on Earth

¢¢ ) UY LAND,” the saying goes. “They’re

not making it anymore” The odd
drainage-and-reclamation project or new
volcanic island aside, that is true. But
Moshe Alamaro thinks he has a work-
around. He reckons he can take land that is
currently of little worth and turn it into
something useful and valuable—and that
he can, moreover, do so cheaply.

Mr Alamaro is an intriguing character.
He started his career at the Massachusetts
Institute of Technology but now works in-
dependently as what is, in effect, a one-
man ideas factory. Proposals he has come
up with include stocking up on fresh water
for use in summer by building mountains
of ice in winter with snow-making ma-
chines of the sort used in ski resorts, erect-
ing greenhouses next to power stations to
benefit from their warm, carbon-dioxide-
rich exhaust gases, employing second-
hand aircraft engines to control hurricanes
and (separately) to get rid of smog, and re-
foresting denuded areas by bombarding
them with seedlings contained in biode-
gradable conical canisters.

The land Mr Alamaro has his eyes on
for his latest venture is the sort classified as
semi-arid. This has enough moisture to
support some vegetation, but not enough
to grow crops easily. About 15% of Earth’s
terrestrial surface falls into this category,
while arable land constitutes a mere 10%. If
part of the former could be converted into
the latter, it would be a big deal.

To understand Mr Alamaro’s idea,
study the photograph alongside. It shows
part of Idaho. The slope on the left, facing
north, is vegetated. That on the right, fac-
ing south, is not. The reason is the same as
that which makes the poles cold and the
tropics hot: the angle of incidence of the
sun’s rays when they hit the ground. In the
Arctic and Antarctic, where the sun is al-
ways near the horizon, this angle is shal-
low. In the tropics, where the sun arcs al-
most directly overhead during the middle
of the day, it is much steeper.

Similarly, in the northern hemisphere,
where the sun usually appears in the south-
ern part of the sky, its rays merely graze a
north-facing slope while striking a south-
facing one full on. That makes a south-fac-
ing slope hotter, and therefore drier, than a
north-facing one—and the opposite is true
in the southern hemisphere. In semi-arid
climes, the resulting difference in moisture
is often sufficient to discourage or encour-
age plant growth.

Mr Alamaro’s idea is thus almost laugh-
ably simple: use earthmoving equipment
to reshape semi-arid landscapes into ridg-
es that run east-west and have broad, shal-
low slopes facing away from the sun and
narrow, steep ones facing into it. That
done, plant the former with crops. To this
end, he has joined with Renato Morbidelli
of Perugia University to start ReSlope Glo-
bal, an organisation that will run two field
trials, one in Italy and one in Kenya, each
on a two-hectare plot. These will establish
both the cost of reshaping the landscape to
Mr Alamaro’s requirements, and the opti-
mum way of doing so.

The Italian trial will test the best angle
for north-facing slopes in that part of the
northern hemisphere. The one in Kenya
will be different. Kenya straddles the equa-
tor, meaning the sun alternates, over the
course of the year, between the northern
and southern parts of the sky. Here, the
idea is to keep the slopes equal in inclina-
tion and area, and grow crops alternately
on the north-facing and south-facing sides
of a ridge, according to the time of year.

Win some, lose some

Mr Alamaro’s previous thoughts have had
mixed success. The idea of pumping pow-
er-station exhaust gases into greenhouses
has fared well, and aerial reforestation is
becoming popular with the advent of
drones to carry the seedlings. Tinkering
with hurricanes was, however, a bit of an
over-reach. And, though smog-dispersal
and creating terrestrial icebergs would
probably work technically, they have never
been implemented. Whether his attempt
to re-engineer parts of Earth’s surface will
succeed remains to be seen. If it does,
though, it could be transformative. It
might, indeed, give a whole, new meaning
to the expression, “a fertile mind”. M



