Biofilm In Space (BFS): designing a spaceflight experiment
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Introduction: Fungi in Space
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Figure 3. Dry biomass calculated as “(weight of dry filter after incubation - weight of dry filter before incubation) / weight of dry
filter before incubation”. On top, the total biomass produced in each well for each condition: growth with Aluminum coupons, with
Cellulose membrane coupons and growth without coupons (planktonic), under simulated microgravity (pink) and normal gravity
(dark blue), for 48 h and 96h of incubation. On the bottom, the percentage of adhered biomass to Aluminum (green) and to
Cellulose membrane (dark blue) coupons, in both simulated microgravity (1 X g) and 1 x g, for 48 and 96h of incubation.

Searching for antimicrobial surfaces:

Are there differences in gene expression?
How are biofilim formed?
How different materials can influence biofilm formation?

Setting a methodology for Fungi in the BioCell:

How to test growth and biofilm formation, in different materials?
What adaptations are needed compared with other containers?
Is the 12-well BioCell an adequate culturing system for

Pre-flight tests

Simulated microgravity

filamentous fungi in the spaceflight experiment?

Methodology

Figure 4. Fluorescence microscopy pictures showing P. rubens biofilm attached to Aluminum coupons exposed to simulated
microgravity in the BioCells (Top: A-C) and to normal gravity at the bench (Bottom: D-F) after 96h of incubation. Staining was
done with 10 pL of 0.1% CFW plus 10 pL of 1 mg |-1 AO and waiting 15 minutes in the dark before visualization. Calcofluor white
(dark blue) stains chitin, a cell wall component, revealing the hyphal structure; Acridine Orange (green) stains double stranded
DNA — mainly extracellular DNA - revealing the overall biofilm matrix. Light blue areas represent overlap of chitin regions and
DNA within the hyphae/spores. Scale: 20 um.

On each BioCell well: 10° spores/ml were inoculated on 2.3 ml of Potato Dextrose Medium with or without
coupons, comparing adhered growth (on and membrane coupons) with planktonic
growth (no coupons). The BioCells were incubated under simulated microgravity (1 x g) and normal
Earth’s gravity (1 x g). Samples were taken at 48h and 96h. Growth was assessed by measuring

. Biofilm formation was assessed by

clinorotation

real microgravity
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48h is enough to assess P. rubens biofilm formation, in the tested conditions

Figure 2. (A) Clinostat's principle of operation: microgravity is The BioCell is an adequate culturing system for filamentous fungi
simulated by continuously rotating around one axis, perpendicular to
the direction of the gravity vector. The continuous rotation prevents
cell sedimentation, which translates to a functional simulation of the
microgravity environment. (B) BioServe’s Clinostat rotating the 12-
well BioCells. (C) A closer look at the 12-well BioCell with

Aluminum and Cellulose membrane coupons.

Important step in novel methodologies to study filamentous fungi
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