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Figure 1 - figure supplement 3. Single-cell properties during steady-state growth in different nutrient
conditions.

Width (A), surface-to-mass ratio (B), surface-to-volume ratio (C), and dry-mass density (D) of wild-type cells
cultured in S754+Glc, and S759+GlcCaa, and LB medium at 30YC. The same dataset presented in Figure 1B.
(white circles = median; grey rectangles = interquartile range).

Figure 1 - figure supplement 4. Width dependency of dry-mass density and surface-to-mass ratio of
wild-type cells during steady-state growth in S75,+Glc.

Blue dots: values of single wild-type cells; blue symbols and line: binned averages + SE; green lines: model
prediction for spherocylinder with constant surface-to-mass ratio; gray lines: model prediction for
spherocylinder with constant dry-mass density.
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Figure 1 - figure supplement 5. Width during nutrient shifts.

A: Relative change of width during the nutrient upshift from S7543+Glc to S755+GlcCaa (the same experiment
shown in Figure 1D). B: Relative change of width during the nutrient downshift from S755+GlcCaa to
S759+GlcCaa + glucose analogue (the same experiment shown in Figure 1E).
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Figure 2 - figure supplement 1. Immersive refractometry of wildtype and mutants with different
aPBP-expression levels.

Snapshots of wild-type, bSW164 and bMD586 cells after steady-state growth in S755+GlcCaa medium
immobilized in flow chamber. To overexpress PonA, bMD586 cells was cultured with 1 mM IPTG. Top:
Snapshots of cells in flow chamber filled with media of different refractive indices due to supplementation with
Ficoll 400 (n = 1.3365, 1.3935) taken by phase-contrast microscopy (for an explanation see also Figure

1 - figure supplement 2). Bottom: Intensity profiles along lines in top panels.
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Figure 2 - figure supplement 2. Growth curves of cells with different expression level of aPBPs.

Optical density (OD600) as a function of time for the same experiment shown in 2F. Wild-type, bSW164, bKY42,
and bMD586 cells were cultured in S75,+GlcCaa medium. To overexpress PonA, 10-1000 uM of IPTG was added
to bMD586 cultures. Every line represents an independent biological replicate.
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Figure 3 - figure supplement 1. Single-cell time lapse in S75¢+GlcCaa medium.

Single-cell time lapse of filamenting cells (bAB56) grown in S75¢+GlcCaa. Relative increase (left) and rates
(middle) of volume, surface area, and dry mass. Relative change (right) of dry-mass density, surface-to-mass
ratio, and width. To avoid cell division, MciZ was induced 30 min prior to adding cells on pad. (Solid lines +

shadings = average * SE)
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Figure 3 - figure supplement 2. Single-cell traces during vancomycin treatment.
Relative increase of volume, surface and dry mass of single cells that showed a transient reduction of more the
2% of dry mass during vancomycin treatment (the same experiment of Figure 3A, B).
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Figure 3 - figure supplement 3. Time lapses of single cells during inhibition of peptidoglycan synthesis

using different drugs.

A: Single-cell time lapse of bAB56 cells (filamenting mutant) treated with D-cycloserine (10 mM). The drug was
added on top of the agarose pad (5759 +GlcCaa) about 30 min after placing cells on the microscope (at time=0).
To avoid cell division, MciZ was induced 30 min prior to microscopy. Relative increase (left) and rates
(middle-bottom) of volume, surface and dry mass. Lysis rates (middle-top). Relative change of dry-mass density,
surface-to-mass ratio, and width (right). (Solid lines + shadings = average + SE) B: Single-cell time lapse of bAB56
cells (filamenting mutant) treated with Penicillin G (0.5 mg/mL). Otherwise the same as A. C: Single-cell time
lapse of bAB56 cells (filamenting mutant) treated with Bacitracin (0.5 mg/mL). Otherwise the same as A.
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Figure 3 - figure supplement 4. Surface-expansion rate and MreB activity during inhibition of
peptidoglycan synthesis using different drugs.

Relative surface-expansion rate obtained from Figure 3 - figure supplement 3 (yellow, left axis) and relative
MreB activity (green, right axis), inferred from MreB-GFP movies of bYS19 cells as described for Figures 3, 4,
during treatment with D-cycloserine 10 mM, Penicillin G 0.5 mg/mL, or Bacitracin 0.5 mg/mL in the same way as
Figure3 - figure supplement 3. MreB activity was quantified as described in Materials and Methods.

. 1.6
A ¢ 12 B
1.4 "o
= 2 S1.2 i
< 2 =
Z @
g s I | 51 Soete . o
© 0.5 °© 208 /
—V 09 —F '
S —SM 064" ~@ ODgo
—WM —Y g @ Protein
0 0.8 0.4
0 20 40 0 20 40 -20 0 20 40
time (min) time (min) time (min)

Figure 3 - figure supplement 5. Chloramphenicol treatment arrests protein snthesis but does not
arrest surface growth. A: Single-cell time lapse of filamenting cells (bAB56) cultured in LB medium and treated
with chloramphenicol 100 pg/mL at time=0. (The same experiment shown in Figure 3F). Chloramphenicol was
added on top of the agarose pad (S75¢+GlcCaa) about 30 min after placing cells on the microscope. To avoid cell
division, MciZ was induced 30 min prior to microscopy. Left: Rates of volume, surface and dry mass. Right:
Relative change of dry-mass density, surface-to-mass ratio, and width. (Solid lines + shadings = average + SE) B:
Relative increase of optical density (OD600) and protein amount according to Quick Start Bradford assay.
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Figure 4 - figure supplement 1. Single-cell time lapse during treatment with cerulenin contained in the
agarose pad prior to microscopy.

A-C: Single-cell time lapse of bAB56 cells (filamenting mutant) treated with cerulenin 100 pg/mL. Cerulenin was
contained in the agarose pad (S75,+GlcCaa) so that cells are immediately exposed to the drug at its final
concentration. To avoid cell division, MciZ was induced 30 min prior to microscopy. We took images every 1 min.
A-B: Relative increase (A) and rates (B) of volume, surface and dry mass. C: Relative change of dry-mass density,
surface-to-mass ratio, and width . (Solid lines + shadings = average * SE)
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Figure 4 - figure supplement 2. Control experiment for AccDA overexpression.

A: Relative change of dry-mass density and surface-to-mass ratio obtained from snapshots of wild-type cells
(average * SE) cultured in liquid LB medium. Xylose 10 mM was added at time = 0 min. B: Relative optical
density (OD600) during the experiment in (A) and shown in Figure4D. Values are corrected for backdilution, to
maintained OD below 0.3.
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Figure 5 - figure supplement 1. Growth of bAB56 cells during recovery from cerulenin treatment.
The same experiment shown in Figure5 C-D. Relative increase of volume, surface and dry mass.(Solid lines +
shadings = average + SE)
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w Supplementary files

Supplementary File 1. Detailed information of snapshot-, time-lapse-, and MreB-experiments. We provide the
following information: corresponding figures; strain used; growth medium; conversion factors used to
normalize width, surface-to-mass ratio, mass density, MreB activity in plots depicting relative changes; number
of considered cells; time of MciZ induction prior to placing cells on agarose pad.

Supplementary File 2. Oligonucleotides, DNA fragments and strains used in this study.

Supplementary File 3. Chemical compositions of B. subtilis cell and their refraction increments.
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Supplementary Videos

Figure 1 - video 1. Phase-contrast microscopy of single filamenting cell (bAB56) during nutrient upshift.
Corresponds to Fig 1D.

Figure 1 - video 2. Phase-contrast microscopy of single filamenting cell (bAB56) during nutrient downshift.
Corresponds to Fig 1E.

Figure 3 - video 1. Phase-contrast microscopy of single filamenting cell (bAB56) during vancomycin treatment.
Corresponds to Fig 3A-B,D.

Figure 3 - video 2. MreB-GFP rotation in single cell (bYS19) before vancomycin treatment. Images were
acquired for 30 s at a rate of 1/s. Corresponds to Fig 3C-D.

Figure 3 - video 3. MreB-GFP rotation in single cell (bYS19) after vancomycin treatment. Corresponds to
Fig 3C-D.

Figure 3 - video 4. MreB-GFP rotation in single cell (bAB56) during chloramphenicol treatment. Corresponds to
Fig 3F-G.

Figure 3 - video 5. MreB-GFP rotation in single cell (bYS19) after chloramphenicol treatment. Corresponds to
Fig 3G.

Figure 4 - video 1. Phase-contrast microscopy of single filamenting cell (bAB56) during cerulenin treatment.
Corresponds to Fig 4A, C.

Figure 4 - video 2. MreB-GFP rotation in single cell (bYS19) after cerulenin treatment. Corresponds to Fig 4B, C.

Figure 5 - video 1. Phase-contrast microscopy of single filamenting cell (bAB56) during recovery from cerulenin
treatment. Corresponds to Fig 5A, B.
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