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The Team

We are an interdisciplinary team 
composed of biologists, biotechnologists, 
physicists and electrical engineers from 
1st semesters B.Sc. to 4th semesters M.Sc. 
from RWTH Aachen University/FH Aachen.

The Motivation

The Helper

Since they became widely available in the 1950s, humanity has collectively 
produced more than 8.3bn tons of plastics, only 9% of which got recycled, 
while 79% remained in the environment, in landfills or the oceans1. With a 
yearly input of 8m tons, these pollutants will outweigh all fish in the oceans 
by 20502, but they are already hurting the marine ecosystem severely. 
An equally dangerous, yet mostly invisible threat is posed by microplastics, 
particles smaller than 5mm, generated by degradation via wave motion and 
UV radiation, which in turn can work their way into the marine food chain3

and eventually into the human body4.
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Figure 10.1
Transmission electron micrograph (TEM) of a cell 
of Magnetospirillum magnetotacticum showing 
the intracellular chain of magnetosomes. The 
chain of magnetosomes is approximately 1100 
nm long. Excluding the smallest crystals at its 
ends, it contains 19 magnetite crystals that have 
an average diameter and an average separation 
of ~45 and ~9.5 nm, respectively. 5

Magnetospirillum is a genus of Gram-negative, microaerobic 
Alphaproteobacteria with bipolar single flagella. They thrive 
in the sediments of freshwater streams or marine sediments 
in very low oxygen environments5.
The most fascinating ability of these bacteria is their 
capability to produce so called magnetosomes, spherical 
vesicle-like structures of membrane-coated, biomineralized 
ferrite monocrystals with an approximate diameter of 
45nm. These are aligned by special cytoskeletal proteins 
inside the cell body (see above) to form little compass 
needles, which allow the bacteria to orient themselves 
along earth’s magnetic field.
Magnetosomes are currently being tested for their 
application in biomedicine and analytical sciences.

The Project - PLASTRACTOR
Our goal is to create novel fusion proteins (P1) embedded 
into the vesicular membrane of magnetosomes (M), able 
to specifically bind certain polymers, for example 
polypropylene (PP).
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A second fusion protein (P2), consisting of the same 
polymer-binding domain as P1 and a fluorescent protein 
marker, binds to free binding sites and marks the polymer 
particle for fluorescent detection. The particle complex can 
then be removed from the solution using a magnetic field.
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