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Supplementary Figure 1. Cell aggregation and static biofilm formation are correlated. (A)
Representative images from overnight cultures of wild-type and an isogenic AcodY grown in TSB.
The experiment was performed multiple times. (B) Results from static biofilm assays are shown.

Statistics: *p < 0.05, **p<0.01 compared to the Wild-type parent strain (black bars) using Student’s t-
test. N.S., not significant.
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Supplementary Figure 2. Secreted nuclease does not account for the opposing phenotypes
observed in AcodY mutants from different isolates. (A) SA564 and LAC cells were grown to
exponential phase aerobically in TSB, and nuc transcript abundance in wild-type (black) and AcodY
mutant (grey) cells was determined by gRT-PCR. Data were normalized to rpoC transcript (i.e., copies
of rpoC). (B) Secreted nuclease activity was determined from cultures supernatants during exponential
growth in TSB using a FRET assay (see Materials and Methods). Nuclease activity was undetectable
in Anuc and AcodY Anuc mutants. Data indicate the mean + SEM of at least three independent
experiments. *p < 0.05, **p <0.01, **p<0.001; Students t-test comparing the AcodY mutant relative to
its wild-type. ND, not detected. No statistical difference is observed when AcodY mutants are compared
to one another.
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Supplementary Figure 3. A SNP in mraY does not account for the loss of aggregation in AcodY
soa-1, but co-culturing with a AcodY restores eDNA-dependent cell aggregation. (A)
Representative images of overnight cultures in TSB of SA564 (wild-type) as well as the isogenic AcodY
mutant and reconstructed mraY* AcodY mutant. (B) Results of a co-culture experiment performed using
the suppressor mutant harboring pKM16 (red) and the SA564 AcodY mutant during exponential growth
in TSB. All cells are labeled with Syto40 (blue), eDNA and dead cells are labeled with TOTO-1 (green).
Images are representative of multiple experiments. Scale bar is 50 um; all panels are viewed at the
same magnification.
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Supplementary Figure 4. Overexpression of ica results in eDNA-dependent cell aggregation in
LAC wild-type cells. Exponentially growing (A) LAC or (B) SA564 wild-type cells cultured in TSB
harboring pMRSI (vector) or pKM28 (Psara-r1-icaADBC) cells were imaged using CSLM. All cells were
visualized using Syto 40 (blue signal) while eDNA and dead cells were stained by TOTO-1 (green
signal). All images are representative of multiple experiments. Scale bar: 10 um where indicated; all
panels are viewed at the same magnification.
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Supplementary Figure 5. AcodY mutants fail to form cell aggregates in CDM medium. (A)
Representative images of the SA564 wild-type and AcodY mutant cultured overnight in CDM medium.
(B) SA564 was grown to exponential phase aerobically in TSB or CDM, and icaA transcript abundance
in wild-type (black) and a AcodY mutant (grey) cell was determined by gRT-PCR. Data were normalized
to rpoC transcript. (C) eDNA was extracted from media only or supernatants from exponentially growing
cells in TSB or CDM and quantified. ***p < 0.001, ****p <0.0001; Two-way ANOVA comparing TSB to
the CDM for each condition with Sidak’s multiple comparison post hoc test.
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Supplementary Figure 6. Cell lysis is not increased in a AcodY mutant. SA564 (black bars) and
AcodY mutant cells (grey bars) were grown exponential phase aerobically in TSB. (A) Colony forming
units were determined by dilution plating. (B) DNA was extracted from culture supernatants and rpoC
copy humber was determined using quantitative PCR.
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Supplementary Figure 7. Atl is not required for cell aggregation in a AcodY mutant. (A) Results
of a settling assay are shown for cells of the indicated SA564 strains grown in TSB or (B) for the
indicated SA564 strains in the presence or absence of polyanthole sulfate (PAS). Statistics: (A) *p <
0.05, *p < 0.05, **p<0.01, ANOVA with Dunnett’s post analysis compared to Wild-type (B) **p<0.01,
***n <0.001 compared to Wild-type (black bars) using Student’s t-test. (C) Acetate concentration and
(D) culture pH were determined from culture supernatants during exponential phase, when AcodY
mutant cells aggregate. No statistical difference was found using a two-tailed t-test.

Table S1. Image analysis of Figure 4B.

Raw Aggregate Dispersed
Syto 40 25684 1779
dsRed (wt) 3314 642

Normalized Aggregate Dispersed

Syto 40 22371 1137
dsRed (wt) 3314 642
Fold- 6.8 1.8
enrichment

(Acody)

Pixel intensities for the regions of interest are shown



Table S2. Bacterial strains used in this study.

S. aureus Source or
strains Relevant genotype or description Reference2
RN4220 restriction deficient, highly transformable (1)
SRB337 USA200 MSSA UAMS-1 2
SRB547 Newman MSSA Isolate (3)
SRB561 SRB547 AcodY::.ermC

SRB687 USA300 LAC CA-MRSA Ems (4)
SRB813 SRB337 codY::oNZ (erm::tetM)B (5)
SRB892 SRB687 codY::oNX (erm::tetM)

SRB1211 SA546 MSSA lIsolate (6)
SRB1218 SRB1211

SRB1233 SRB687 nuc::pNZ

SRB1234 SRB687 codY::0NZ(erm::tetM) nuc::dNZ

SRB1236 SRB1211 nuc::pNZ

SRB1237 SRB1211 codY::dNZ (erm::tetM) nuc::dNX

SRB1243 SRB1211 codY::oNZ (erm::tetM) soa-1 (MraY-113M, jcaB Q223*)

SRB1276 COL MRSA lIsolate (7)
SRB1277 SRB1276 AcodY::ermC

SRB1278 MW2 MRSA Isolate (8)
SRB1279 SRB1278 AcodY::ermC

SRB1345 SRB1211 / pKM15

SRB1346 SRB1211 codY::dNZ (erm::tetM) / pKM15

SRB1347 SRB687 codY::0NX (erm::tetM) / pKM15

SRB1351 SRB1211 / pKM16

SRB1352 SRB1211 codY::oNZ (erm::tetM) / pKM16

SRB1353 SRB1211 codY::dNZ (erm::tetM) soa-1/ pKM16

SRB1378 SRB1276 AcodY::ermC / pKM16

SRB1379 SRB687 codY::0NX (erm::tetM) / pKM16

SRB1468 SRB1211 Aica::tetM

SRB1472 SRB1211 Aica::tetM AcodY::.ermC

SRB1507 SRB1211 mraY*(L113M)

SRB1517 SRB1211 mraY*(L113M) AcodY::ermC

SRB1575 SRB1211 codY::oNZX (erm::tetM) soa-1/ pCN51

SRB1576 SRB1211 codY::dNX (erm::tetM) soa-1/ pKM26

SRB1580 SRB687 / pKM28

SRB1581 SRB1211 / pKM28

SRB1583 SRB687 / pMRSI

SRB1584 SRB1211 / pMRSI

SRB1603 SRB1211 / pKK30

SRB1604 SRB1211 codY::pNZ (erm::tetM) / pKK30

SRB1605 SRB1211 codY::oNX (erm::tetM) / pKM25

SRB1618 SA113 Algt::ermB



SRB1624 SRB1211 Algt::ermB

SRB1625 SRB1211 Algt::ermB codY::dNX (erm::tetM)
A. Oglesby-
SRB1611 PAO1 Sherrouse

a Unless noted otherwise strains were constructed during the course of this study.
b Resistance marker was exchanged using the NTML toolbox as described in (10).




Table S3. Oligonucleotides used in this study.?

Primer Sequence (5' to 3')b,c Purpose
gRT-PCR of
oDS001 CGAAAGAACAATACGCAAAGAGG nuc
gRT-PCR of
oDS002 TGCATTTGCTGAGCTACTTAGA nuc
Construction
oKM74 CCGCGCATGCTATTTTTGACTAAACCAAATGC of pKM15
Construction
oKM75 AAGGAATTCTGCTCGATACATTTGCCCGATAA of pKM15
Construction
oKM76 AAAGGATCCTGCTCGATACATTTGCCCGAT of pKM16
Construction
oKM77 GGCGGTCGACTATTTTTGACTAAACCAAATGC of pKM16
Construction
oKM102 GCCCGAATTCAATCATTAGAACCAGTTACTATTGG of pKM22
Construction
oKM103 TTGGTCGACTTTACCATTTGTACCCGTTACAGC of pKM22
oKM111 Construction
TCTCTCGTTTTAGATAATAAGCTCATTACATTTACCCTCCATCAATAAG of pKM25
Construction
oKM112 ATGAGCTTATTATCTAAAACGAGAGA of pKM25
Construction
oKM113 TTTGGATCCTTATTTACTTTTTTCTAATTCATC of pKM25
Construction
oKM120 AATTAAAGCGGCCGCTAATGACTTTCTAAATGGAAAATAC of pKM25
Construction
oKM121 GGGGCATGCCTATTTTTGACTAAACAAAATGCTAACC of pKM26
oKM122 Construction
CACATGTAATTCCTCCTTTTATAGATTATCTGGATCCTGCTCGATACATTTGCCCGATA  of pKM26
oKM123 Construction
GATAATCTATAAAAGGAGGAATTACATGTGAAGTATAGAAAATTTATAATTTTAG of pKM26
oKM124 Construction
CCCGAATTCCTAATCTTTTTCATGGAATCCGTCCC of pKM26
oKM125 Construction
GGCAGATCTAGATAATCTATAAAAGGAGGAATTACATTTGCAATTTTTTAACTTTTTGCT of pKM28
oKM126 Construction
GCCGCATGCTTAATAAGCATTAATGTTCAATTTATATGG of pKM28
gRT-PCR of
oNWO039 ACCGGCAACTGGGTTTATT icaB
gRT-PCR of
oNWO040 TGCATATCGTGGGTATGTGTT icaB
gRT-PCR of
oNWO043 TGAACAAGAAGCCTGACATAAA icaA
gRT-PCR of
oNWO044 CGTATTTGAGTGCAAGAACATTAG icaA
gRT-PCR of
0SRB239 GGATTGGCTTCACCTGAAAA rpoC
gRT-PCR of
0SRB240 CTTTCACGACGTACTTTAGA rpoC
DNA FRET
FRET assay
substrate = 5Cy3-CCCGGATCCACCCC-3BHQ_2 substrate

2 oKM primers were designed using SA564 as a reference genome (GenBank: CP010890.1). All others were designed
from MRSA252.

bUnderline denotes the presence of a restriction site for cloning.

cltalics denotes sequence homology for use in overlapping PCR.




Table S4. Plasmids used in this study.

Plasmid Relevant Genotype Reference2
pCN51 Shuttle vector for use in Gram positives (ApR, EmR) (11)
pJB38 Temperature sensitive plasmid for alleleic exchange (ApR, CmR) (10)
pKK30 Stably mainted shuttle vector for S. aureus (ApR, TmR) (12)
pKM15 pMRSI with SarA-P1 promoter for constituative sGFP expression (ApR, CmR)

pKM16 pMRSI with SarA-P1 promoter for constituative sDsRed expression (ApR, CmR)

pKM22 pJB38 with mraY* allele (MraYL113M) (ApR, CmR)

pKM25 pKK30 with native promoter fused to CodY for complementation (ApR, TmR)

pKM26 pCN51 with SarA-P1 promoter fused to icaB with TIR ribosome binding site (ApR, EmR)

pKM28 pMRSI with SarA-P1 promoter fused to the icaADBC locus (ApR, CmR)

pMRSI sGFP-sDsRed double reporter shuttle vector (ApR, CmR) (5)

aUnless otherwise noted all plasmids were engineered during this study.
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