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SUPPLEMENTARY INFORMATION

Fibronectin binding protein B binds to loricrin and promotes corneocyte
adhesion by Staphylococcus aureus
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Supplementary Figure 1. Adherence of AD08 mutants to fibronectin.

ADO08 or mutants deficient in CIfB and/or FnBPA and/or FnBPB were grown to
exponential phase (ODsoo = 0.35), adjusted to an ODego of 1.0 and incubated in microtiter
plates coated with fibronectin. Following incubation, the wells were washed, adherent
cells were stained with crystal violet, and the absorbance was read at 570 nm. The datum
points on the graph represent the mean values of three independent biological
experiments and error bars show the standard deviation. Statistical analysis was
performed using a two-way ANOVA with a Dunnett’s multiple comparison test to compare
variances between ADO8 and the mutants at the 1.25 pg/mL fibronectin concentration.
No symbol indicates P > 0.05. ***, P = 0.0001.
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Supplementary Figure 2. S. aureus SH1000 deficient in CIfA, CIfB, FnBPA and
FnBPB does not bind to loricrin. a) SH1000 and the mutant deficient in CIfA, CIfB,
FnBPA and FnBPB (SH1000 4X) were grown to exponential phase (ODsopo = 0.35),
adjusted to an ODsgo of 1.0 and incubated in microtiter plates coated with GST-loricrin.
Following incubation, the wells were washed, adherent cells were stained with crystal
violet, and the absorbance was read at 570 nm. The graph shows results from a single
experiment that is representative of three independent experiments. The ligand
concentration given on the x-axis is the concentration of the solution used to coat the
wells. Statistical analysis was performed using a two-way ANOVA with a Sidak’s multiple
comparison test to compare variances between the wild type and the mutant at the 125
nM loricrin concentration. ***, P = 0.00078. b) AFM tips modified with loricrin were used
to probe single exponentially grown (ODeoo = 0.35) staphylococcal cells. Data for one
representative S. aureus SH1000 4X cell showing the absence of interaction with loricrin.
Left. Histogram plot of rupture forces. Right. Histogram plot of rupture lengths with inset

showing three representative curves.
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Supplementary Figure 3. Recombinant proteins do not affect S. aureus SH1000 4X
(pPALC2073) adherence to healthy human skin corneocytes. Bacteria were grown in
TSB to exponential phase (ODsoo= 0.35), adjusted to an ODego = 1.0 and incubated with
tape strips containing corneocytes previously treated with rCIFAN2N3 or rCIfBN2N3 or
rEnBPBN2N3. Each datum point is from a different biological replicate, and the bars
represent the means of three independent experiments, with error bars showing the
standard deviation. A no bacteria control was used where PBS alone was incubated with
the corneocytes. Tape strips were washed, and adherent bacteria were stained with
crystal violet. The number of bacteria cells adhering to 10 corneocytes was counted and
the percentage of adherence is shown as comparison with total adherence of SH1000 4X
(pFnBPB) to corneocytes that were not pre-treated with recombinant protein. Statistical
analysis was performed using a one-way ANOVA with a Dunnett’s multiple comparison
test to compare variances between S. aureus SH1000 4X (pALC2073) adhering to
corneocytes without recombinant protein to the S. aureus SH1000 4X (pALC2073)
adhering to corneocytes treated with recombinant protein, and the no bacteria control.
*** P =0.000091.
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Supplementary Figure 4. FnBPB expressed on living S. aureus cells forms
ultrastrong single molecular complexes with ligands exposed on corneocyte
surfaces. (a) Data for two more S. aureus SH1000 4X (pFnBPB) cells used to probe
corneocytes in quantitative imaging mode. Histograms of binding forces with inset of the
corresponding adhesion map. Black pixels show where zero adhesion was measured,
blue pixels show where adhesive interactions between 0 and 1,000 pN were detected.
Green pixels are where adhesive interactions greater than 1,000 pN were detected. (b)
Data obtained when two more control cells that do not express FnBPB [S. aureus SH1000
4X (pALC2073)] were used to probe corneocytes.
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Supplementary Figure 5. Low retraction-speed (1 um.s™') force volume mode

recordings using S. aureus SH1000 4X (pFnBPB) cell probes to probe corneocytes. A

force volume map was recorded on a 2 x 2 ym area (16 x 16 pixels) of a corneocyte

where ultrastrong binding (> 2,000 pN) was previously detected in QI mode (for cell pair

1, see Figure 7b; and for cell pairs 2 and 3, see Supplementary Figure 4a). Shown are

adhesion force (left) and rupture length (right) histograms. The inset shows two

representative retraction profiles.
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Supplementary Table 1. Bacterial strains.

Strain Description Reference

Topp3 E. coli strain deficient in proteases for Stratagene
expression of recombinant proteins

XL-1 Blue E. coli strain for deficient in proteases Stratagene
expression of recombinant proteins

IMO1B E. coli strain for plasmid propagation. 1
SA08BQPN25-hsdS

ADO08 S. aureus atopic dermatitis clinical isolate 2

ADO8AcIfBAfnbA ADO8 deficient in clfB and fnbA 3

ADO8AcIfBAfnbB ADO8 deficient in clfB and fnbB 3

ADO08AfnbAAfnbB ADO8 deficient in fnbA and fnbB 3

ADO8AcIfBAfnbAAfnbB | AD08 deficient in cIfB and fnbA and fnbB 3

SH1000 S. aureus strain 8325-4 derivative with a 4
restored rsbU gene

SH1000 4X SH1000 deficient in clfA and clfB and 5
fnbA and fnbB
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Supplementary Table 2. Plasmids

Plasmid Description Reference

pGEX-4T2 E. coli vector for the expression of GE Lifesciences
glutathione S-transferase. Amp".

pGEX-4T2::HLor pGEX-4T2 carrying the full-length cDNA 6
encoding human loricrin. Amp".

pQE30::rClfB201-542 pQE30 carrying the His-tagged N2 N3 6
recombinant CIfB. Amp'.

pQE30::rFnBPB162-4s0 | pPQE30 carrying the His-tagged N2 N3 7
recombinant FnBPB. Amp".

pQE30::rCIfA221-559 pQE30 carrying the His-tagged N2 N3 8
recombinant FnBPB. Amp".

pALC2073 Tetracycline inducible expression 9
plasmid. Cm".

pFnBPB pALC2073 carrying the fnbB gene. Cm'. 3
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