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Physarum polycephalum is a slime mold (Myxomycetes) that is sensitive to light
and inhabits shady, cool and moist areas. Physarum polycephalum is a giant
single-celled organism, with many nuclei and is a subject of biological interest,
primarily due its large size, sensory-motor behavior, cell motility and simple
culturing. Slime molds are used for biological experiments in science to
understand biological processes. To optimize the culture growth, the culture
conditions will be changed to see the effect to the oscillation and the growth.
With different mazes the behavior of the slime mold will be examined.

AIM

The aim of this project was to optimize the culture growth from the physarum
polycephalum to duplicate the slime mold often for use in experiments. The
physarum polycephalum is an intelligent slime mold that is often used as an
model organism, in biology and geography.

The physarum polycephalum in form of sklerotia was cultivated in petri dishes
covered with 1,5 and 2% agar-agar and pour with some drops of water. Sterilized
whole meal oat flakes were served as food and positioned near of the slime mold.
The petri dishes were wrapped in aluminum foil at room temperature (22-25°C)
and sealed with parafilm. A new recultivation of the plasmodium was realized
every seven days.
To optimize the culture growth of the slime mold, some parameters were
changed: the temperature, the food and and the concentration of agar. Then the
results will be compared.
After cultivation under the different conditions, the slime mold and its plasma
flow was examined under an inverted microscope. While observing the plasma
flow, the change of direction of the flow was observed and time was stopped.

The 3D maze was constructed with solidworks and configurated in the formlabs
software for the form 2 stereolithography 3D printer. The ways in the maze was
covered with a thin layer of agar. In one corner the slime mold was placed and on
the opposite site the nutrients (oat flakes) were placed.

The slime mold can also grow with another type of
food like salad, flour worms and potatoes, but
slower than with oat flakes. With the potatoes and
the flour worm the slime mold also grew, maybe
because of the high protein concentration. For
further work it will be interesting to see what
specially the physarum polycephalum like, proteins
or something else and what it does over time with
the same food.

The physarum polycephalum reached the oat flakes
within two days, but not with the shortest way.
Interesting would be to see why the slime mold
choose this way and not the shortest. It was shown
that the slime mold can growth to the top of a petri
dish, so it would be interesting to see, what
physarum polycephalum does, if the maze is a cube.

The change of culture conditions (temperature, food
and agar concentration) not only affects the growth
of the slime mold, but also his plasma flow.
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The optimization showed that the slime mold, had different plasma flows at different temperatures and with other
food. The 2% agar showed the best growth. The flour worm showed, accept the oat flakes as standard, that growth and
the resazurin assay compared. With salt there was no growth. The slime mold prefer the 25°C, at higher (30°C) and
lower (18°C) the growth was much slower. This was also shown with the oscillations from the plasma flow.
The growth of the slime mold with potatoes and salad doesn’t fit with the obtained results (raw data, Extinction,
Viability). We think that, potatoes and salad have an effect on Resazurin.
The maze showed that the physarum polycephalum reached the oat flakes within two days, but not with the shortest

way.

(3) Results of the resazurin assay; (a) reference 
agar; (b) with flour worm; (c) oat flakes; (d) 
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OBJECTIVES

To see the differences between different growth temperatures, nutrients
and agar concentrations the plasma flow was measured.
The physarum polycephalum is an intelligent slime mold, that should find
it´s way through a maze. This was tested with a 3D maze.

In figure (a) the standard conditions (RT, oat flakes) are shown. Figure (b) shows
the cultivation with salad (b.1), potatoes (b.2), salt (b.3) and flour worms (b.4).
(c) the 3D maze with the slime mold in the bottom left corner and the oat flakes in
the top right corner. The red arrows show from the slime mold the way to the
nutrients. The blue arrows show the shortest way.
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