
 
 
Magnetotactic Bacteria 

Magnetotactic bacteria comprise a class of several species of microbes that possess the capability to 

collect ferromagnetic elements from the environment and incorporate them into intracellular vesicles or 

membrane invaginations. During this practice, the elements are processed into stable magnetic 

molecules, such as magnetite and hematite, which allows for the maximization of the dipole. This 

permits the bacteria to create magnetic chains along its longitudinal axis which are many times more 

effective than even the best magnets humans have created. These synthesized magnets serve to detect 

Earth’s magnetic field which direct the bacteria down deeper into the marine environments they inhabit 

to the low-oxygen zones required for their healthy growth. This class of microbes is an enticing subject 

of study, not simply due to this remarkable ability, but also for their potential use in bioremediation - 

the process of collecting heavy metal contaminants and converting them into safe and stable molecules. 

Furthermore, previous studies have also described the potential to use these bacteria to create novel 

drug delivery systems and anticancer therapies. The greatest obstacle for working with magnetotactic 

bacteria is that only two species have successfully been cultured in a lab setting and, even then, the 

culture requires a significant amount of maintenance for relatively little time of study. Researchers are 

left with a dilemma: if the culture conditions are too favorable, the magnetosomes become unnecessary 

and are not synthesized by the bacteria and if the conditions are too harsh, the bacteria simply die. 

Aim 1: While magnetotactic bacteria are fairly ubiquitous in nature, little information is available as to 

which species exist in Southern California. The first aim will therefore be the exploratory sampling of 

local bodies of water followed by subjecting the collected specimens to a magnetic field and the 

extraction of magnetotactic bacteria. This process will kill the anaerobic bacteria; however, DNA 

sequencing will still be able to identify species. 

Aim 2: Identified specimens will be cultured by modifying the established protocols successful for the 

two cultivable species. The native chemical conditions of each positive collection site will be elucidated 

using High Performance Liquid Chromatography, Ion Chromatography, and Mass Spectroscopy to 

optimize the culture conditions.  

Aim 3: Using advanced spectroscopic and complementary techniques, the magnetosomes will be 

examined to describe differences to the dipole moment between isolated magnetosomes and 

magnetosomes in physiologic conditions. This will provide unique insight regarding the extent to which 

the biology of the bacteria has been adapted to augmenting and maintaining the efficiency of the 

magnetosomes. Furthermore, if the magnetosomes retain the strong dipole moment outside of the 

bacteria, this can serve as a proof of principle for using extracted magnetosomes for future work in drug 

delivery and cancer therapies. 


