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Scientists unlock magnetic secrets of bacteria
with built-in compass

BY LINDA STEWART | 24 FEBRUARY 2026
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Minoritised
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Some bacteria are miniature masters of navigation: A built-in “compass” made of magnetic FUTURE
nanoparticles helps them to reliably find the optimal habitat. Researchers at the University of FORUM
Basel have now unlocked the magnetic properties of individual bacteria — an important step

toward harnessing the potential for technology, environmental research and medical

applications. C O N N E CT
EMPOWER
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Source: M. Claus and M. Wyss, Nano Imaging Lab, University of Basel

Colorized electron microscope image of the chain of magnetic nanoparticles of a single Magnetospirillum
gryphsiwaldense bacterium fixed on a spring beam.

Some bacterial species possess an astonishing ability: They use the Earth’s magnetic field to
orient themselves. To better understand this mechanism, the team led by Argovia-Professor
Martino Poggio from the Swiss Nanoscience Institute and the Department of Physics at the
University of Basel took a closer look at the “magnetotactic” bacterium Magnetospirillum
gryphiswaldense.

Inside this bacterium is a chain of magnetic nanoparticles known as magnetosomes. These
act like a biological compass and allow the bacterium to align with the Earth’s magnetic field.
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In their natural habitat, bodies of water or moist sediments, this compass helps the bacteria
to advance in a systematic manner when searching for the optimal living conditions. Without
this orientation, their movements would be more random, requiring greater time and energy

to locate optimal oxygen levels, for example.

Potential applications

The potential applications of these bacteria are considerable. For instance, they could be
used in medicine as magnetically controllable “microrobots” for the targeted delivery of
drugs. They could also be applied in wastewater treatment, with bacteria absorbing heavy
metals and then being easily removed from the water using a magnet.

A precise understanding of the bacteria’s magnetic properties is essential, however, before
such applications become possible.

To this end, the researchers from Basel University collaborated with microbiologist Prof. Dirk
Schuler from the University of Bayreuth to examine the magnetic particles of a single
bacterium. This poses a major technical challenge because the magnetism of an individual

magnetosome chain is extremely weak.

Most previous studies were limited to investigating ensembles of bacteria. However, the
interdisciplinary research team has now succeeded in measuring how the magnets within a
single bacterium interact under the influence of an external magnetic field. The results were
recently published in the scientific journal Physical Review E.

Thin cantilever

“We first attached a single bacterium to an extremely thin cantilever and measured its
vibrations in magnetic fields,” explains Mathias Claus, first author of the study and a doctoral
student at the SNI PhD School. “From tiny changes in the vibration frequency, we were able to
infer how strongly magnetic the bacterium is and how stable its magnetic orientation

remains.”

In addition to these highly sensitive magnetometry measurements, the team also carried out
electron microscopy analyses and computer simulations. They were able to determine the
magnetic strength of the chain precisely and confirm that the strength is sufficient for the
bacterium to align parallel to the Earth’s magnetic field under natural conditions and thus

move in a directed manner.

Controllable microbots

“Very strong magnetic fields can, however, influence this alignment and thereby disrupt the
bacteria’s orientation. This is an important aspect for potential technical applications, such
as controllable microrobots,” adds Dr. Boris Gross from the Poggio team, who initiated and
led the project.

READ MORE: Magnetic microalgae on a mission to become robots
READ MORE: Magnetic bacteria could be key to the miraculous mystery of migration

Interestingly, when the magnetic field was reversed, individual magnets or small groups
suddenly switched their direction, as confirmed by the simulations. Yet this poses no risk for
bacteria in a lake: the Earth’s magnetic field is not strong enough and, unlike the bacterium
studied, they are not fixed to a cantilever. They simply continue to rotate until they are
aligned once again with the magnetic field — before such a reversal could even occur.
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Recent pandemic viruses jumped to humans
without prior adaptation, study finds
10 MARCH 2026 12:28 | BY LINDA STEWART

A large-scale evolutionary analysis shows most zoonotic viruses
emerge without prior adaptation, while passing through a
laboratory leaves detectable genetic signatures, offering a new
tool to interpret outbreak origins.

News

Tiny vesicles, big risk: Environmental sweeteners
trigger antibiotic resistance transfer
10 MARCH 2026 12:03 | BY LINDA STEWART

A new study reveals that mixtures of artificial sweeteners can
stimulate soil bacteria to release microscopic extracellular
vesicles that carry antibiotic resistance genes (ARGs).

News

‘Bugs delivering drugs’ — new approach to
colorectal cancer treatment using common food-
borne bacteria

10 MARCH 2026 11:24 | BY LINDA STEWART

Researchers have published a novel approach to fight colorectal
cancer, using modified bacteria as a courier to deliver potent
cancer-killing proteins into tumor cells.

LOAD MORE ARTICLES

NO COMMENTS YET

Only registered users can comment on this article.

You're not signed in. SIGN IN REGISTER

MORE FROM NEWS

News

Mpox immune test validated during Rwandan
outbreak
10 MARCH 2026 11:18 | BY LINDA STEWART

An antibody test for the infectious disease Mpox was
successfully developed during the new clade 1b outbreak in
Rwanda, the first time that an assay of its kind has been
validated within this setting.

News

Study writes the catalog of plasma membrane repair
proteins
10 MARCH 2026 10:03 | BY LINDA STEWART

A new study identifies 80 proteins involved in plasma
membrane repair in budding yeast, laying the foundation for
membrane repair studies and future therapeutic applications.

News

Hitchhiking bacteria can alter marine snow's role as
a carbon sink
10 MARCH 2026 09:53 | BY LINDA STEWART

Researchers have found that when bacteria hitch a ride on
marine snow particles, the microbes can eat away at calcium
carbonate, which is an essential ballast that helps particles
sink.
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