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Thebig pictureinscience

M Check for updates

Basic science and methods
development is essential to

ensure that lifesaving advances

and improvements to the human
condition continue moving forward.
Suchresearchneeds strong and
sustained funding support from
governments.

t is a very worrying moment for the

future of scientific research, in the United

States, butalso globally. Butlet’s just take

aminute to appreciate what an amazing

timeitistobealive. We now have the tech-
nology to cure several cancers, treat obesity
and metabolic disorders, manage HIV, and
rapidly develop and deploy vaccines to miti-
gate global pandemics — things that were
unthinkable even afew short decades ago. We
must not forget that basic scientific research
and methods development is the engine
that powers the advances that have real-
worldimpact.

Much of basic research is about exploring
uncharted territory in the natural world. This
isnot at all easy; it requires intense curiosity,
creativity, grit and a willingness to take risks.
Sometimes the methods and tools needed to
explore something new just don’t exist and
needtobedeveloped. Methods development
research can have the potential for transform-
ativeimpact, but can be particularly slow and
expensive. For example, a crowning achieve-
mentlike AlphaFold was possible only because
of the 50-plus-year history of basic methods
development and the large compendium of
solved protein structures generated by the
structural biology field. Basic research is not
typically a major pursuit of the private sec-
tor, as the likelihood of developing a sellable
productisjust too low for the up-frontinvest-
ment required. Private funding is sometimes
available, but may come with stipulations
or be limited. Basic research really needs

large and sustained financial investments
by governments.

Good science can be done by well-trained,
ethical, conscientious scientists anywhere
in the world, but countries that prioritize
investinginscience tend to generate the most
impactful research results. A clear trend can
be seen, for example, by looking at data from
China: in 2023, seven of the top ten institu-
tions worldwide, ranked according to their
contributions to natural and health science
journals as tracked by Nature Index, were
basedin China, which aligns with the Chinese
government’s increased research spending
fromyearto year. Countries withimmigration
policies that welcome foreign students and
postdocs, many of whom decide tostay put for
the durations of their careers, also benefit in
more ways than one from the influx of talent.

Perhaps more than any other human activ-
ity, scientific research also relies on interna-
tional collaboration and global sharing of
information. ‘Big science’ done by interna-
tional consortiums, such as HuBMAP (repre-
sentedinthisissue by the Resource by Borner
etal.),canbe particularly impactfulintackling
large-scale problems. Someissues relevant to
improving the human condition, exemplified
by the United Nations’ Sustainable Develop-
ment Goals, are soimmense that global coop-
eration s essential.

Scientific research is bolstered by discus-
sion, critique and competition, but also by
sharing of methodologies and research out-
puts. Countless researchers from all over
the world come together at conferences and
workshops to present their novel findings
and establish collaborations. It is now com-
monplace foracademicresearchers (and also
many researchers based at for-profit com-
panies) to share their raw data and software
code with the community. Preprint servers
are being increasingly embraced, and the
rise of various mechanisms for open access
publication ensures that scientific output is

available to others to build upon. If funding
iscut, for example, to databases that support
entire research fields, the results could be
catastrophic. Thatis not say to that thereisn’t
waste in scientific research. But, in our view,
thesolutionto mitigating waste isto examine
inefficienciesin ameasured way.

Research doesn’talwaysyield the results that
were anticipated, and sometimes projects fail
outright. Evenwhenaresearch teampublishes
afantastic, well-validated result, that doesn’t
meanthatitcanbetakenasdogma. Alternative
interpretations are often possible. Research
results need to be independently reproduced
and studied from multiple angles before they
become textbook knowledge. And even then,
new technology or method developments
might allow awell-established result to be tack-
led in a different way, turning knowledge that
was previously understood on its head. None
of this means that science isn’t reproducible
orisn’taworthwhile endeavor. It’s just reality.

This messiness, however, can be difficult
to communicate to people without a sci-
entific background. As outlined in a recent
Nature Editorial, we need more people who
are trained as scientific communicators and
‘knowledge brokers’. There are ongoing efforts
worldwide for formal training of such indi-
viduals who understand both the science and
how government functions, but more work is
still needed.

Scientific findings enrich our lives and chal-
lenge our world views. Just as a painting or a
piece of music can move us, an astounding
image of a distant galaxy or the perfect radial
symmetry of a diatom can remind us how
beautiful the natural world is. Basic research
funding is also downright essential to ensure
that we will see continued advances inlifesav-
ing treatments and in mitigating global prob-
lems such as the impacts of climate change.
Let’s not lose sight of this.
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