SUPPLEMENTARY INFORMATION

The cell division protein DivIVA binds preferentially to cardiolipin-containing lipid membranes
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Table S1 Strains and plasmids

Strain Description Reference

E. coliMM294 InV44(AS) rfbC1 endA1 spoT1 thi-1 hsdR17 creC510 | [1]

E. coli DH50. AlacZ AM15 A(lacZYA-argF)' U169 recAl endAl 2]
hsdR17(rK-mK+) supE44 thi-1 gyrA96 relAl

E. coli BL21(DE3)pLysS ompT, hsdSB(rB-rB-), dcm, gal pLysS 3]

Plasmid

pET-26b Novagen

pTB146 bla lacl? Pr7::h-sumo [4]

DET26-divIVA full length diviVAcs gene Ndel/BamHI inserted in this study
pET-26b

. full length diviVAcs gene Sapl/BamHlI inserted in .
pTB-divIVAcq oTB146 this study
OET-26b-A60-DivIVA first 160 nt lacking divIVAcqs gene Ndel/BamHI this study

inserted in pET-26b




Table S2 Oligonucleotide list

Oligonucleotid name Sequence (5'—>3')

diviVAcdNdelS CGTCGTCGTCATATGCTAACTCCAATTGAGATAG
divlVAcdSaplS CGTCGTGCTCTTCCGGTATGCTAACTCCAATTGAGATAG
divIVAcdBamHIE CGTCGTCGTGGATCCGCTTATTCTAAAGTTGTAGCAGC
diviVAcd_del60_NdelS GATGATGATCATATGAATATTGAAGAAACACTAAAAG




Table S3 Lipid mixtures

PC PG CL PS TF-CL Rh-PE
L1 70.0% 30.0%
L2 100.0%
L3 67.5% 30.0% 2.5%
L4 65.0% 30.0% 5.0%
L5 62.5% 30.0% 7.5%
L6 55.0% 30.0% 15.0%
L1* 69.9% 30.0% 0.1%
L4* 64.9% 30.0% 5.0% 0.1%
L1** 69.9% 30.0% 0.1%
L4~ 64.9% 30.0% 5.0% 0.1%

PC, phosphatidylcholine;
PG, phosphatidylglycerol;
CL, cardiolipin;
Rh-PE, lissamine rhodamine phosphatidylethanolamine;
TF-CL, TopFluor cardiolipin




Table S4 P-values from sedimentation assays with full length DivIVAcy

no lipids L1 L2 L4 L6
L1 0.0017 X 0.0211 0.0009 <0.0001
L2 0.0759 X X <0.0001 <0.0001
L4 <0.0001 X X X <0.0001
L6 <0.0001 X X X X




Table S5 P-values from sedimentation assays with truncated A60-DivIVAcq

no lipids L1 L2 L4 L6
L1 0.0777 X 0.0228 0.2373 0.3302
L2 0.3355 X X 0.1416 0.2035
L4 0.4835 X X X 0.9432
L6 0.5150 X X X X




Table S6 Summary of values obtained in sedimentation assays

DivIVAcq

SOL (%) PEL (%) STDEV (%)
no SUVs 954 4.6 5.3
L1 89.9 10.1 4.9
L2 94.7 5.3 2.8
L4 80.9 19.1 4.6
L6 515 48.5 7.1

260-DivIVAcq

SOL (%) PEL (%) STDEV (%)
no SUVs 92.9 71 4.6
L1 90.0 10.0 3.4
L2 93.5 6.5 5.6
L4 92.4 7.6 4.1
L6 90.4 9.6 4.6
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Fig. S1 Comparison of DivIVAg; and DivIVAc4 primary structures and secondary structure and coiled-coils
predictions

A. Secondary structure prediction and alignment of DivIVAcs and DivIVAg;. DivIVAcs and DivIVAgs share
46.6% similarity and 31.1% identity. The residues, which are important for DivIVAgs binding to the
membrane and corresponding residues in DivIVAc are in green rectangle, identical residues are in red
font.

B. Coiled-coil predictions. Green line corresponds to window of 14, blue line to window of 21, and red line

to window of 28 residues. Predicted in COILS version 2.2 [5,6].
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Fig. S2 Dynamic analysis of DivIVAcq lipid binding to SLB

A-D. Plots of Af against AD indicate that DivIVAcq binding changes the morphology of the lipid bilayer.
Representative measurements of the third (in black), fifth (in red), seventh (in green) and ninth (in blue)
overtones as offset to zero after obtaining the baseline prior SLB formation are shown. The SLB formation
is depicted in grey dashed oval, the plot is divided to areas corresponding to particular concentrations of
DivIVAc4 by black dashed lines. The x-axis is reversed thus ascending curve indicates increased mass
absorption. In the presence of cardiolipin and DivIVAc4the curves are not overlapping, which means soft

biofilm is formed.
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Fig. S3 QCM-D with N-terminally truncated DivIVAcq

The plots show details of Af (in blue) and AD (in red) of the third, fifth, seventh and ninth overtone (lower
overtones are in lighter tone, highest overtone is darkest), which were normalized to baseline obtained
after SLB formation. As indicated above the plots, QCM-D measurements obtained after addition of 0.5uM
A60-DivIVAcg, 1.0 uM A60-DivIVAcq, and 2.0 uM A60-DivIVAcq to SLBs mixtures (A) L1 (70% PC and 30% PG)
and (B) L4 (65% PC, 30% PG and 5% CL) are shown. As a positive control, in both experiments, after an
extensive buffer wash (marked by the first two red dashed lines), we injected 2 uM full-length DivIVAcq
and we observed similar Af response as in previous experiments with 2uM DivIVAq and L1 or L4 lipid
mixture. The third dashed red line marks the final buffer rinse. While full-length DivIVAc4 produced a
response similar to that seen previously under the same conditions, the A60-DivIVAc4 protein did not bind

to either of the tested SLBs.
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Fig. S4 FRAP revealed that lipid mobility is preserved in SLBs
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SLBs composed of (A, B) 69.9% PC, 30% PG and 0.1% TF-CL (L1*) and (C, D) 64.9% PC, 30% PG+5% CL and
0.1% TF-CL (L4*) were subjected to FRAP analysis both before and after the addition of 2uM DivIVAcg.
Representative images are shown with 10 um scale bars. The plots represent fluorescence intensities
before bleaching (green line), bleaching (red line), and 30 s and 60 s after bleaching (blue lines) measured
along the white line shown in the upper left panel. The recovery within bleached areas indicate that the

lipids remained dynamic within the SLBs even after DivIVAcs addition and cluster formation.
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Fig. S5 Structures of fluorescent derivatives of CL and PE used in the study
(A) TopFluor® Cardiolipin: 1,1',2,2'-tetraoleoyl cardiolipin[4-(dipyrrometheneboron difluoride)butanoyl];
(B) 18:1 Liss Rhod PE: 1,2-dioleoyl-sn-glycero-3-phosphoethanolamine-N-(lissamine rhodamine B

sulfonyl). Source: avantilipids.com
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