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Bacteria with a built-in compass

Life Sciences | Physics

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

Some bacteria are miniature masters of navigation: A built-in "compass”
made of magnetic nanoparticles helps them to reliably find the optimal
habitat. Researchers at the University of Basel have now unlocked the
magnetic properties of individual bacteria - an important step toward
harnessing the potential for technology, environmental research and
medical applications.

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.

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.

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 single bacterium in focus

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
Professor 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.

"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 candidate 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. "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.

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.

Original publication

Mathias M. Claus, Marcus Wyss, Dirk Schuler, Martino Poggio, and Boris Gross
Magnetic properties of an individual Magnetospirillum gryphiswaldense cell
Physical Review E (2026), doi: 10.1103/Iffn-I7m6

Links

University of Basel

Job offers: University of Basel

News from the Lab - NEWS.myScience

Short news - Wire.myScience

facebook
linkedIN

Advertising
Post a job

Post an event
Post a program
Services

Login
Register
Contact
Coaching

Sitemap
Search

Copyright © 2008-2026 - mySc;ienc;e® - ISSN 2813-2580

Austria | Belgium | Canada | Denmark | France | Germany | Ireland | Netherlands | Switzerland | Spain

(8
T

Sciences

o
St

Sign up

|

J

Job Portal

Events

<

Jobmail & Alerts

Related Stories

Life Sciences

Discovery of a bacterial
detection mechanism - 1s.02

Rejuvenating neurons
restores learning and
memory in mice - 11.02

Flexible Memories: How the
Brain Adapts to Change -

05.02

Related Stories
Physics

A physicist who also grows
trees investigates the fate of
raindrops - 17.02

When heat flows like water -
13.02

United Kingdom


https://www.myscience.ch/news/2026
https://www.myscience.ch/news/2026/bacteria_with_a_built_in_compass-2026-unibas
https://www.myscience.ch/news
https://www.myscience.ch/
https://www.myscience.ch/news
https://www.myscience.ch/news/2026
https://www.myscience.ch/news/2026/bacteria_with_a_built_in_compass-2026-unibas
https://www.myscience.ch/news/life+sciences
https://www.myscience.ch/news/2026/decouverte_d_un_mecanisme_de_detection_bacterienne-2026-unil
https://www.myscience.ch/news/2026/decouverte_d_un_mecanisme_de_detection_bacterienne-2026-unil
https://www.myscience.ch/news/2026/rejuvenating_neurons_restores_learning_and_memory_in_mice-2026-epfl
https://www.myscience.ch/news/2026/rejuvenating_neurons_restores_learning_and_memory_in_mice-2026-epfl
https://www.myscience.ch/news/2026/flexible_memories_how_the_brain_adapts_to_change-2026-fmi
https://www.myscience.ch/news/2026/flexible_memories_how_the_brain_adapts_to_change-2026-fmi
https://www.myscience.ch/news/physics
https://www.myscience.ch/news/wire/a_physicist_who_also_grows_trees_investigates_the_fate_of_raindrops-2026-epfl
https://www.myscience.ch/news/wire/a_physicist_who_also_grows_trees_investigates_the_fate_of_raindrops-2026-epfl
https://www.myscience.ch/news/2026/when_heat_flows_like_water-2026-epfl
https://www.myscience.ch/news/2026/when_heat_flows_like_water-2026-epfl
https://www.myscience.ch/sciences
https://www.myscience.ch/register
https://www.myscience.ch/jobs
https://www.myscience.ch/events
https://www.myscience.ch/account/my_alerts
https://www.myscience.ch/home/about
https://www.myscience.ch/home/partners
https://www.myscience.ch/home/sponsoring
https://www.myscience.ch/privacy
https://www.myscience.ch/services/advertising
https://www.myscience.ch/jobs/advertise_jobs
https://www.myscience.ch/events/announce_an_event
https://www.myscience.ch/edu/announce_a_program
https://www.myscience.ch/services
https://www.myscience.ch/account/login
https://www.myscience.ch/register
https://www.myscience.ch/contact
https://www.myscience.ch/services/coaching_for_researchers
https://www.myscience.ch/sitemap
https://www.myscience.ch/search
https://www.facebook.com/myscience.ch
https://www.linkedin.com/groups/2799907/
https://www.myscience.org/
https://www.myscience.at/
https://www.myscience.be/
https://www.myscience.ca/
https://www.myscience.dk/
https://www.myscience.fr/
https://www.myscience.de/
https://www.myscience.ie/
https://www.myscience.co.nl/
https://www.myscience.ch/
https://www.myscience.es/
https://www.myscience.uk/
https://www.myscience.ch/home/about
https://www.myscience.ch/bt/2026
https://www.myscience.ch/news/2026/bacteria_with_a_built_in_compass-2026-unibas/image.jpg
https://www.myscience.ch/de/news/2026/bakterien_mit_eingebautem_kompass-2026-unibas
https://www.myscience.ch/fr/news/2026/bakterien_mit_eingebautem_kompass-2026-unibas
https://www.myscience.ch/it/news/2026/bakterien_mit_eingebautem_kompass-2026-unibas
https://www.myscience.ch/news/life+sciences
https://www.myscience.ch/news/physics
https://www.myscience.ch/directory/universities/unibas
https://www.myscience.ch/jobs?q=University%20of%20Basel
https://www.myscience.ch/news
https://www.myscience.ch/news/wire
https://www.linkedin.com/shareArticle?mini=true&url=https%3A%2F%2Fwww.myscience.ch%2Fnews%2F2026%2Fbacteria_with_a_built_in_compass-2026-unibas%26utm_source%3DLinkedIn%26utm_medium%3Dsocial%26utm_campaign%3Dshare_button
https://www.facebook.com/sharer.php?u=https%3A%2F%2Fwww.myscience.ch%2Fnews%2F2026%2Fbacteria_with_a_built_in_compass-2026-unibas%26utm_source%3DFacebook%26utm_medium%3Dsocial%26utm_campaign%3Dshare_button
https://www.myscience.ch/news
https://www.myscience.ch/news/wire
https://www.linkedin.com/shareArticle?mini=true&url=https%3A%2F%2Fwww.myscience.ch%2Fnews%2F2026%2Fbacteria_with_a_built_in_compass-2026-unibas%26utm_source%3DLinkedIn%26utm_medium%3Dsocial%26utm_campaign%3Dshare_button
https://www.facebook.com/sharer.php?u=https%3A%2F%2Fwww.myscience.ch%2Fnews%2F2026%2Fbacteria_with_a_built_in_compass-2026-unibas%26utm_source%3DFacebook%26utm_medium%3Dsocial%26utm_campaign%3Dshare_button
https://www.myscience.ch/en/
https://www.myscience.ch/en/jobs
https://www.myscience.ch/en/news
https://www.myscience.ch/en/working
https://www.myscience.ch/en/research
https://www.myscience.ch/en/directory
https://www.myscience.ch/en/edu
https://www.myscience.ch/account/login
https://www.myscience.ch/en/
https://www.myscience.ch/en/news/2026/bacteria_with_a_built_in_compass-2026-unibas
https://www.myscience.ch/de/news/2026/bakterien_mit_eingebautem_kompass-2026-unibas
https://www.myscience.ch/fr/news/2026/bakterien_mit_eingebautem_kompass-2026-unibas
https://www.myscience.ch/it/news/2026/bakterien_mit_eingebautem_kompass-2026-unibas

