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Supplementary Methods 

Volumetric measurements of living cells with atomic force microscopy (AFM) 

Living cells of Formosa sp. were imaged in an aquatic environment (i.e. growth medium 

HaHa100V) with AFM (NT-MDT, Eindhoven, The Netherlands) using silicon nitride probe 

(Scanasyst-fluid+, Bruker, Karlsruhe, Germany). The spring constant of the sharp AFM probes 

(2 nm curvature radius) ranged from 0.35 to 1.4 N/m. Cells were imaged at room temperature 

using the Hybrid method. Data was acquired and processed using the software Nova_Px 3.1.0.0 

(NT-MDT, Eindhoven, Netherlands). Cell volumes were calculated by applying watershed 

algorithm to 3D AFM scans. 

 

Dry mass measurements of living cells with suspended microchannel resonator (SMR) 

Mass measurements of living cells of Muricauda sp. were conducted as follows. Living cells of 

Muricauda sp. were transferred from their incubation vial (Hungate tube) into Eppendorf tubes 

in which they were subsequently centrifuged (3000 g, 5 min). The pellet was resuspended in 

deuterium oxide-based marine broth and the cell suspension was used for SMR mass 

measurements. The data were collected and processed as described in main text. 
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Supplementary Table 

Table S1. Overview of median volumes (including SE) and the variability (in %) for all 

measured prokaryotic species.  

The variability in the cellular biovolume (in %) was defined as standard error (SE) over the 

median and calculated according to the formula: variability  ൌ ௌா

ொ஽ூ஺ே
ൈ 100	% . 

 

 

 

 

 

 
  

Strain name Median V (µm3) Standard error V (µm3) Variability (%) 

Nitrosopumilus sp. 0.011 0.001 11 

Formosa sp. 0.023 0.002 12 

Lentimonas sp. 0.025 0.005 5 

Muricauda sp. 0.042 0.002 21 

Maribacter sp. 0.065 0.005 13 

Cellulophaga sp. 0.097 0.005 19 

Lacinutrix sp. 0.106 0.006 18 

Methyloceanibacter methanicus  0.119 0.005 23 

Methyloceanibacter caenitepidi  0.145 0.008 18 

Nitrotoga fabula  0.166 0.006 28 

Kuenenia stuttgartiensis 0.238 0.008 30 

Methyloceanibacter stevinii  0.705 0.035 20 
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