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Supplementary figures

Figure S1: CLSM quantitative analysis of biofilm volume and surface on ti-

tanium disks. A) Total surface occupied by sessile biofilm on titanium disk.

Horizontal lines represent statistical significance (Wilcoxon, p < 0.05). B) Total
volume of biofilm biomass. C) Average volume/surface ratio in the di↵erent

media.
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Figure S2: Pattern analysis methodologycal procedure. Confocal microscopy

images of sessile biofilm were segmented into grids of 5⇥5, 6⇥6 and so on until

15⇥15 elements and the biofilm density was calculated for each of the resulting

grid element.

3



Figure S3: Probability density function of grid elements biofilm density A)

across oxygen availability/movement-related stress conditions and B) across dif-

ferent media.

Figure S4: Grid element biofilm density mean (A) and standard deviation (B).
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Figure S5: Fourier analysis methodological procedure. A) Confocal microscopy

image of sessile biofilm. B) Two-dimensional Fourier power spectrum of the

image in A). C) The cumulative spectral power was calculated by integrating

the Fourier spectrum matrix over increasingly larger concentric squares.
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Figure S6: S. aureus growth curves in commercial lab medium and physiological

fluids. Left panel shows growth displayed in linear scale, growth curve in right

panel is displayed in logaritmic scale. Black lines, BHI broth; blue lines, plasma;

red lines, BSF.

Figure S7: Representative images of S. aureus planktonic aggregates after 8

hours of incubation, stained with crystal violet. Left panel displays staphylo-

coccal cells in commercial BHI medium, central and right panels respectively

display planktonic aggregates formed in plasma and BSF. In the micrographs,

surface of some aggregates is reported in µm2
.
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Figure S8: Snapshots of the time evolution of our minimal model for di↵er-

ent simulated media (see main text for the used parameters). Each white circle

represents a virtual bacterium. The transparent blue heatmap represents the ap-

pearance of bacterial aggregates. The darker the blue the larger the aggregates.

Aggregates were computed by first measuring bacterial density (computed by

counting the number of bacteria in rectangular intervals of horizontal side 0.2

and vertical side 0.5) and then thresholding it to 15 (i.e., only rectangles with at

least 15 bacteria were colored). For all rectangles with above-threshold bacterial

count, the aggregates size (represented by the blue tone as specified above) was

then considered proportional to the number of bacteria falling in the rectan-

gle. The darkest blue tone correspond to 30 or more bacteria in the associated

rectangle.
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Supplementary movies

Movie S1: Time evolution of our minimal model for BHI parameter set, as 
specified in the main text. See caption of Figure Figure S8 for a description of 
the element appearing in each frame.

Movie S2: Time evolution of our minimal model for plasma parameter set, as 
specified in the main text. See caption of Figure Figure S8 for a description of 
the element appearing in each frame.

Movie S3: Time evolution of our minimal model for SF parameter set, as spec-
ified in the main text. See caption of Figure Figure S8 for a description of the 
element appearing in each frame.
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Supplementary tables

Table S1: Statistical comparison between media for CLSM quantitative analysis 
of biofilm volume and surface on titanium disks (Wilcoxon, p <  0.05).
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Table S2: Statistical comparison between oxygen availability and motion stress 
conditions for CLSM quantitative analysis of biofilm volume and surface on 
titanium disks (Wilcoxon, p <  0.05).

Table S3: Statistical comparison between oxygen availability and motion 
stress conditions (left) and between media (right) for the probability density 
function curves in the pattern analysis (Wilcoxon, p <  0.05).
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Table S4: Statistical comparison between oxygen availability and motion 
stress conditions (left) and between media (right) for the cumulative spectral 
power functions in the Fourier analysis (Kolmogorov-Smirnov, p <  0.05).

Table S5: Statistical comparison between experimentally measured and simu-

lated cumulative spectral power functions (CSPfs; Kolmogorov-Smirnov, p <  
0.05). Experimental CSPfs were averaged over oxygen availability and motion 
stress conditions.
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