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Supplementary Table 1: Model parameters used for individual-based computational

simulations of surface-associated growth.

Parameter Description Value Unit

g, Standard specific growth rate 2 -
9plasimd Specific growth rate when carrying a plasmid 1.9 -

Ly Mean initial cell length 2 pm

Ly Mean cell length at division 35 pm

R Radius of the inoculation area 100 pum

deent Mean diameter of a cell 0.5 pm
P Probability of plasmid transfer 1/1000 -




Supplementary Table 2: Initial conditions for individual-based computational simulations
of surface-associated growth.

Variable/parameter description Units Value

Cell deposition dominated by MC

Ring width pm 100
Initial droplet radius pum 100
Initial cell number # cells 628

Cell deposition dominated by the CRE

Ring width pm 1
Initial droplet radius pum 100
Initial cell number # cells 628

Ring density variation (CRE)

Ring width pm 1

Initial droplet radius pum 100
Ring density 1 # cells 628
Ring density 0.8 # cells 502
Ring density 0.6 # cells 378
Ring density 0.4 # cells 250
Ring density 0.2 # cells 126

Initial droplet radius variation (CRE)

Ring width pm 1

Ring density - 1

Initial droplet radius 30 um # cells 188
Initial droplet radius 60 um # cells 376
Initial droplet radius 90 um # cells 566
Initial droplet radius 120 um # cells 754
Initial droplet radius 150 um # cells 942

Ring width variation (CRE)

Initial droplet radius pum 100
Ring density - 1

Ring width 1 um # cells 628
Ring width 10 um # cells 628
Ring width 20 um # cells 628
Ring width 30 um # cells 628

Ring width 40 um # cells 628




Supplementary Table 3: Tests of normality of the data sets reported in the study.

Shapiro-Wilk test

Dataset n W P

Coffee ring effects on number of sectors (experimental) 5 0.949 0.726
Marangoni effects on number of sectors (experimental) 5 0.917 0.512
Coffee ring effects on number of sectors (simulation) 5 0.964 0.833
Marangoni effects on number of sectors (simulation) 5 0.951 0.745
Coffee ring effects on intermixing (experimental) 5 0.943 0.688
Marangoni effects on intermixing (experimental) 5 0.908 0.456
Coffee ring effects on intermixing (simulation) 5 0.966 0.847
Marangoni effects on intermixing (simulation) 5 0.938 0.651
Coffee ring effects on plasmid transfer (experimental) 5 0.870 0.268
Marangoni effects on plasmid transfer (experimental) 5 0.894 0.380
Coffee ring effects on plasmid transfer (simulation) 5 0.895 0.385
Marangoni effects on plasmid transfer (simulation) 5 0.985 0.958
Coffee ring effects on total cell counts (experiment) 5 0.955 0.774
Marangoni effects on total cell counts (experiment) 5 0.896 0.390
Ring width, radius and density effects on intermixing (simulation) 5 0.975 0.154
Ring width, radius and density effects on plasmid transfer (simulation) 5 0.941 0.002




Supplementary Table 4: Statistics and coefficients of linear regressions in Figure 5.

Intercept Slope R? Pearson’s R
Intermixing index versus cell density (panel A) 0.062 0.052 0.35 0.59
Transconjugant area versus cell density (panel B) 0.051 0.050 0.82 091
Intermixing index versus droplet radius (panel C) 0.134 -3.22*10* 0.253 -0.50
Transconjugant area versus droplet radius (panel D) 0.112 -1.64*10* 0.56 -0.76
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Supplementary Fig. 1: Influence of polyethylene glycol on the growth of E. coli and
quantification of transconjugants using selective plate counting. A Strain E. coli TB205 was
incubated in a 37°C shaking incubator for 6 hours in LB medium. Three experimental
replicates were performed for each condition. Data points are means and error bars are
standard deviations of the experimental replicates. B Quantification of the total number of
transconjugants in each range expansion by selective plating on LB agar plates amended
with 30 ug/mL chloramphenicol. Five experimental replicates were performed for each
condition. Each datapoint is the measurement for a separate experimental replicate. The p-

value is for a two-sample two-sided Welch test.
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Supplementary Fig. 2: Influence of the initial global cell density on spatial intermixing and
plasmid transfer. Note that higher initial global cell densities correspond to higher local cell
densities at the initial droplet periphery (ring density). A Representative simulations of the
inoculum (Inoculum), of surface-associated growth for two competing strains in the absence
of a plasmid (Normal), and of surface-associated growth for two competing strains in the
presence of a conjugative plasmid (HGT; transconjugants are blue). B Quantification of
spatial intermixing as a function of the distance from the centroid for two competing strains
with different initial global cell densities (Normal). C Relative transconjugant area for two
competing strains with different initial global cell densities (HGT). For B and C, each
datapoint is a measurement for one of five simulation replicates. For C, the line is a linear

regression fit to the data.
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Supplementary Fig. 3: Influence of the initial simulated droplet radius on spatial
intermixing and plasmid transfer. A Representative simulations of the inoculum (Inoculum),
of surface-associated growth for two competing strains in the absence of a plasmid
(Normal), and of surface-associated growth for two competing strains in the presence of a
conjugative plasmid (HGT; transconjugants are blue). B Quantification of spatial intermixing
as a function of the distance from the centroid for two competing strains with different
initial droplet radii (Normal). C Relative transconjugant area for two competing strains with
different initial droplet radii (HGT). For B and C, each datapoint is a measurement for one of
five simulation replicates. For C, the line is a linear regression fit to the data.
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Supplementary Fig. 4: Influence of the inoculum ring width on spatial intermixing and
plasmid transfer. A Representative simulations of the inoculum (Inoculum), of surface-
associated growth for two competing strains in the absence of a plasmid (Normal), and of
surface-associated growth for two competing strains in the presence of a conjugative
plasmid (HGT; transconjugants are blue). B Quantification of spatial intermixing as a
function of the distance from the centroid for two competing strains with different ring
widths (Normal). C Relative transconjugant area for two competing strains with different
ring widths (HGT). For B and C, each datapoint is a measurement for one of five simulation
replicates. For C, the line is a linear regression fit to the data.



A Effect of ring density : B Effect of droplet radius
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Supplementary Fig. 5: Influence of the local cell density at the initial droplet periphery
(ring density) and droplet radius on competition for unoccupied space. A The ring density
on a surface determines the available space for proliferation of cells. In a high-density
scenario, each cell has limited space to place a daughter cell upon cell division, leading to a
structured pattern of highly intermixed patches. By contrast, in a low-density scenario, each
cell has more space to place a daughter cell, leading to the stochastic formation of irregular
and clustered patches. B Similarly, the initial droplet radius also determines the possible
sector width during surface-associated growth. Larger droplet radii lead to a narrower cell
placement angle whereas smaller droplet radii lead to a larger cell placement angle.



LEGENDS FOR SUPPLEMENTARY VIDEOS

Supplementary Video 1: Simulations of surface-associated growth after cell deposition
dominated by the coffee ring effect. The simulated droplet area is a circular area with a radius
of 100 um. The cell deposition area is a circular ring with a width of 1 um positioned at the
periphery of the simulated droplet area. The initial number of green and red cells is 314 each,
where the green and red cells are phenotypically identical except having different colors. The
cells were deposited randomly across the cell deposition area with a density of one cell per
square micron.

Supplementary Video 2: Simulations of surface-associated growth after cell deposition
dominated by Marangoni convection. The simulated droplet area is a circular area with a
radius of 100 um. The cell deposition area is equal to the simulated droplet area. The initial
number of green and red cells is 314 each, where green and red cells are phenotypically
identical except having different colors. The cells were deposited randomly across the cell
deposition area with a density of one cell per square micron.

Supplementary Video 3: Simulations of plasmid transfer after cell deposition dominated by
the coffee ring effect. The simulated droplet area is a circular area with a radius of 100 um.
The cell deposition area is a circular ring with a width of 1 um positioned at the periphery of
the simulated droplet area. The initial number of green and red cells is 314 each, where the
green cells are plasmid donors and the red cells are potential plasmid recipients. The blue
cells are transconjugants (potential plasmid recipients that successfully received the plasmid).
The cells were deposited randomly across the cell deposition area with a density of one cell
per square micron.

Supplementary Video 4: Simulations of plasmid transfer after cell deposition dominated by
Marangoni convection. The simulated droplet area is a circular area with a radius of 100 um.
The cell deposition area is equal to the simulated droplet area. The initial number of green
and red cells is 314 each, where the green cells are plasmid donors and the red cells are
potential plasmid recipients. The blue cells are transconjugants (potential plasmid recipients
that successfully received the plasmid). The cells were deposited randomly across the cell
deposition area with a density of one cell per square micron.



