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Fig. S1. Maximum growth rates of experimental strains and wild-type Vibrio cholerae at 37 °C. Maximum growth rates were measured by calculating the
maximum slopes of replicate growth curves performed with shaking at 37 °C. The maximum growth rate of EPS+ cells is 25% lower than that of EPS– cells. The
maximum growth rates of the fluorescent strains are not significantly different from those of their parental counterparts. Error bars denote SEM (n = 3).
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Fig. S2. Maximum growth rates of experimental strains and wild-type Vibrio cholerae at room temperature. Maximum growth rates were measured by
calculating the maximum slopes of replicate growth curves performed with shaking at room temperature. The maximum growth rate of EPS+ cells is 40–50%
lower than that of EPS– cells. The maximum growth rates of the fluorescent strains are not significantly different from those of their parental counterparts.
Error bars denote SEM (n = 3).
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Best fit line:
y(t)=0.144*t – 3.152, R2 = 0.9588

Fig. S3. Calculation of the selection coefficient with respect to EPS+ cells in biofilm coculture with EPS– cells. The natural logarithm of the mean frequency of
EPS+ cells divided by the mean frequency of EPS– cells is plotted as a function of time during the course of replicate biofilm competition experiments (n = 4). The
selection coefficient with respect to the EPS+ strain is defined as the slope of the best-fit line for these data, 0.144 h−1.

Fig. S4. When EPS+ cells, half expressing mTFP1 (blue) and half expressing mKate (red), are inoculated together at a 1:1 initial ratio, each tower structure
produced is composed of primarily one color of cells. This result indicates that biofilm structures generated by the EPS+ strain are largely derived from single
cell lineages.
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Table S1. Strains and plasmids used in this study

Strain/plasmid Relevant features Source/reference

Vibrio cholerae strains
C6706str2 El Tor wild type 1
MM194 C6706str2 ΔhapR 2, 3
CN001 C6706str2 ΔhapRΔflaA (EPS+) This study
CN002 C6706str2 ΔhapRΔflaAΔvpsL (EPS–) This study
CN003 CN001 lacZ: PtacmTFP1: lacZ This study
CN004 CN001 lacZ: PtacmKate: lacZ This study
CN005 CN002 lacZ: PtacmTFP1: lacZ This study
CN006 CN002 lacZ: PtacmKate: lacZ This study

Plasmids
pKAS32 Suicide plasmid for allelic exchange 4
pBH050 pKAS32 ΔflaA B. H. Hammer (Georgia Tech,

Atlanta); this study
pCMW112 pKAS32 ΔvpsL C. M. Waters (Michigan State

University, East Lansing,
MI); this study

pCN003 pKAS32 lacZ: PtacmTFP1: lacZ This study
pCN004 pKAS32 lacZ: PtacmKate: lacZ This study
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