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Supplementary Figure 1 | Autoaggregation of E. coli W3110 in presence of native
Ag43 phase variation depends on Ag43, motility, chemotaxis and AI-2 sensing. Cells
were grown to ODg of 0.6 at 37°C and aggregation was assayed at room temperature and

ODggo of 2.0 using microscopy as described in Methods. Scale bars, 20 um.
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Supplementary Figure 2 | Autoaggregation of E. coli W3110 in presence of native
Ag43 phase variation does not depend on major biofilm matrix components.
Aggregation of strains deficient in production of poly- 3 -1,6-N-acetyl-D-glucosamine
(pgaC), curli (csgA) or colanic acid (wcaF) production was analysed as in Supplementary

Figure 1. Scale bars, 20 um.
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Supplementary Figure 3 | Immunoblot analysis of Ag43 expression by the strains used
in this study. All strains expressed Dam methyltransferase at basal level from #rc promoter
without IPTG induction. Immunoblotting was performed as described in Methods and Ag43
staining with specific antibody was detected using chemiluminescence. Molecular weight

marker (left) on the same membrane was imaged using reflected light.
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Supplementary Figure 4 | Time course of aggregation in dependence of optical density
of the cell culture. Cultures grown as in Figure 1 were resuspended in fresh TB medium to
indicated optical densities. a, Wild type. b, A cheY. Error bars indicate standard deviation

of three independent replicates.
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Supplementary Figure 5 | AI-2 production affects motility and aggregation. a, Motility
of AlsrB and A luxS mutants compared to the wild-type, tested on 0.3% soft agar TB plates

where spreading of E. coli requires motility and chemotaxis. b, Effects of /[uxS

overexpression and deletion on aggregation. Scale bars, 20 pm.
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Supplementary Figure 6 | Chemotaxis towards and in presence of AI-2. a, Schematic
representation of the top view of the microfluidic device used to measure chemotaxis towards
metabolized synthetic DPD/AI-2. Cells are added only in the lower concentration reservoir,
and measurements are performed in the middle of the channel linking the two reservoirs. b,
Same as in (a) but for device used to measure chemotaxis towards non-metabolized attractant

MeAsp, where cells are added on both sides. ¢, Chemotactic bias of Aflu (wild-type for
chemotaxis, marked as WT*) or A IsrB towards DPD/AI-2 (left) or MeAsp (right) in presence
of either no or 200 uM background concentration of DPD/AI-2. Aflu was used to avoid

complications with precise quantification of chemotaxis in presence of aggregate formation.
Measurement was done using DDM (see Methods) one hour after loading the device. d,
Average swimming speed of the cells, measured by DDM, for the same experiments as (c). In

(c) and (d), the error bars represent measurement errors.
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Supplementary Figure 7 | Size of individual wild-type aggregates as a function of time.
Aggregate sizes were quantified in time-lapse movies, acquired as in Figure 3a and shown

in Supplementary Movie 1.
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Supplementary Figure 8 | Calibration of Isr reporter using synthetic DPD/AI-2.
Calibration was performed as described in Methods. Data are means of three experiments;
error bars, indicating standard deviation of three independent replicates, are smaller than the
symbol size. Note that this calibration might underestimate reporter response to Al-2 in case

when only a fraction of DPD spontaneously converted to Al-2.
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Supplementary Figure 9 | Effects of added DPD/AI-2, L-serine or 2-aminoisobutyric
acid on pre-formed aggregates. a-c, Autoaggregation of the wild type, A cheY and AlsrB
cells, measured in 8-well glass bottom plates. After 40 min of autoaggregation, 40 pul of the
tethering buffer (control), DPD/AI-2, L-serine or 2-aminoisobutyric acid (Albu,
nonmetabolizable analogue of L-serine) were added as indicated. Scale bars, 20 pm. d-f,
Quantification of cell aggregation in the microscopic images. Means of three independent

replicates are shown; error bars indicate standard deviation.
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Supplementary Figure 10 | Distribution of the microcolony volumes within static
biofilms shown in Figure S5c. Quantification of the microcolony sizes was done as
described in Methods. No identifiable microcolonies were formed in A fIu strain. P values
were calculated using unpaired #-test (data distribution was confirmed to be normal). The

difference between size distribution of A cheY and A IsyB microcolonies was not

significant.
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Supplementary Figure 11 | Quantification of curli-mediated aggregation. a,

Quantification of experiments shown in Figure 6a, for cells grown at 30°C to ODgg of 1.0.
b, Quantification of aggregation on longer time scale (compare to Figure 3d for cells grown

at 37°C). Error bars indicate standard deviation of three independent replicates.
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Supplementary Figure 12 | Production of AI-2 and effects of AI-2 chemotaxis and

Ag43 on biofilm formation at 30°C. a, Activity of the /sr operon at 30°C and 37°C and at

indicated optical densities, measured using flow cytometry and expressed in arbitrary units

(AU) of fluorescence. P values were calculated using Mann-Whitney test (*P=0.05, NS-not

significant, P>0.05). b, Biofilm formation for 30°C static culture at 24 h, quantified by CV

staining. Shown in arbitrary units (AU) are CV values normalized by the optical density. P

values were calculated using Mann-Whitney test (** P<0.05, NS — not significant, P>0.05).

Error bars indicate standard deviation of three (a) and five (b) independent replicates. ¢,

Distribution of the microcolonies’ volumes within static biofilms shown in Figure 6b.

Quantification and analysis was done as in Supplementary Figure 10. The difference

between size distribution of A cheY and A IsrB microcolonies was not significant.



Supplementary Table 1 | E. coli strains and plasmids used in this study.

Strains Relevant genotype or phenotype” Reference

W3110 (RpoS")  W3110 derivative with functional !

RpoS (rpoS396(Am))
VS670 W3110 AmotA::Km' This work
VS683 W3110 AfTiC::Km' This work
VS695 W3110 AcheY Km® This work
VS703 W3110 ApgaC Km® This work
VS704 W3110 AcsgA::Km' This work
VS705 W3110 AwcaF::Km' This work
VS823 W3110 AluxS Km® This work
VS824 W3110 Aflu Km® This work
VS825 W3110 AlsrB Km® This work
VS826 W3110 Atsr Km® This work
VS827 W3110 Atar Km® This work
VS828 W3110 AlsrC Km® This work
Plasmids
pTrc99a Amp'; Expression vector; pBR ori; ~

pTrc promoter, IPTG-inducible
pUA66 Km'"; Expression vector; SC101 ori; °

GFPmut2 under control of promoter

of interest
pVS1515 Amp'; egfp in pTrc99A, IPTG-  This work

inducible

pVS1721 Amp'; [uxS in pQE30, IPTG- °



inducible

pVS1722 Amp'; dam in pTrc99A, IPTG-  This work
inducible

pVS1723 Km'; Pj,-egfp in pUA66 This work

pCP20 Amp'’; flp >

*Amp', Km' indicate ampicillin and kanamycin resistance, respectively.
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