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Figure S1: Cell volume, length, width and surface-to-volume ratio dynamics across different media conditions
for E. coli and S. enterica. Mean cell volume, length, width, and surface-to-volume ratio of (A) E. coli cell cultures at
different sampling points over time in LB (nutrient-limited in blue and sustained exponential in pink), (B) E. coli cell cultures
at different sampling points over time in M9 glucose (orange) or M9 glycerol supplemented with 0.25% or 0.5% casamino
acids (light and dark green), or (C) S. enterica cell cultures at different sampling points over time along rich (purple) and
poor (red) media growth curves. Overall, we found that changes in cell length were more pronounced than changes in cell
width. Cell width was consistently smaller in minimal media with glucose than in richer media. Interestingly, for minimal
media with different supplements, cell width was more distinct than cell length (B). LB media showed the biggest change
in cell length and led to the strongest drop in the surface area-to-volume ratio.
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Figure S2: Noise in cell volume, length and width across different media conditions for E. coli and S. enterica.
ODsgy and noise (quantified by the coefficient of variation squared CV?) of cell volume, length and width for (A) E. coli
cell cultures at different sampling points over time in LB (nutrient-limited in blue and sustained exponential in pink), (B) E.
coli cell cultures at different sampling points over time in M9 glucose (orange) or M9 glycerol supplemented with 0.25% or
0.5% casamino acids (light and dark green), or (C) S. enterica cell cultures at different sampling points over time along rich
(purple) and poor (red) media growth curves. We found that the noise in cell length was larger than the noise in cell width.
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Figure S3: Distributions of cell volume, width, length and surface-to-volume ratio for E. coli over the growth
curve in LB. Full distributions of cell volume, width, length and surface-to-volume ratio estimated from segmented cells in
microscopy images are shown along a growth curve in LB. t = 0 at the top indicates the overnight sample and subsequent
samples are shown on the vertical axis. We found a broadening of the cell volume and length distributions around the time
of the peak (1.5-3h). Cell width distributions did not become broader but the average cell width shifted earlier than that of
the cell length.



15 15 A 15 S 15 M
20 M~ 20 adN 2.0 y T —— 20 M
25 S 2 A 2 .. 0 M.

50 < 50 v - 50 N 50 AN
m- B AA& 575 AN 575 M
125 . 0 125 e 12 AN 00 125 M.

20 i 80 i = 0 2 oCUNES T .

875 A 875 . 575 /A 875 AN

9.2 M 925 P - 92: AN 925 .

0 2 4 6 8 0.6 0.8 1.0 1.2 1.4 0 2 4 6 8 3 4 5 6 7
Cell Volume (um3) Cell Width (um) Cell Length (um) Surface Area/Volume (um~1)

Figure S4: Distributions of cell volume, width, length and surface-to-volume ratio for E. coli in sustained exponen-
tial growth in LB. Histograms of cell volume, width, length and surface-to-volume ratio estimated from segmented cells in
microscopy images are shown for sustained exponential growth in LB. { = 0 at the top indicates the overnight sample and
subsequent samples are shown on the vertical axis. Sustaining exponential growth in LB media preserved the cell volume,
length and width distributions. Surprisingly, the broadness of the cell volume and length distributions was also preserved,
indicating that the noise in cell size was not caused by a transition from poor to rich medium.
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Figure S5: Cell division dynamics with growth rate fitted to a Gompertz function. (A) Cell density (ODgqo) over
time for various media conditions as shown in different colors; points show measurements, solid lines are the fit to a
Gompertz curve. (B) Growth rates obtained from fitted curves. During continuous dilutions, we approximate the growth
rate to maintain its value from just before these dilutions. (C) Comparison of the mean cell volumes in Fig. 2D (points and
error bars) and the prediction of the mean-field model of cell volume regulation (solid lines). (D) Dynamics of the division
rate k over the growth curve in different media conditions.



