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Appendix 1 
Microfluidic chip production 
We started the replication of our microfluidic chips from a custom made (Sigatec SA) silicon (SiO) 

master. This silicon master in itself was first replicated in Smooth-Cast 310 and ONYX (Bentley 

advanced material) before we used this replicated mold to produce our PDMS chips (Sylgard 

Silicone Elastomer Base and Curing Agent mixed in 10:1 ratio). The PDMS chips were cured 

overnight at 75°C in an incubator. We punched an inlet and outlet hole for the laminar flow in each 

chip using a sharpened 13 mm 22G Luer stub (Harvard Apparatus). Thereafter we bonded each 

PDMS chip on a glass cover slide (24 × 60 mm) after a 30 s air plasma treatment (PDC-002, 

Harrick Plasma). To load the chip with fluidics and to limit cell attachment to the PDMS surface, 

we activated the assembled chip for 18 s in air plasma, and immediately injected it with a 20% PEG 

(polyethylene glycol) solution in filtered minimum bacteria growth media, M9, supplemented with 

0.4% glucose and 0.2% casamino acids (10 µM CaCl2, 200 µM MgSO4, 56 mM glucose) (hereafter 

M9). We left the activated chip to incubate for a least 1 h before we loaded bacteria into the chip. 

 

Bacteria strains and loading of the microfluidic chip 
We used seven strains of Escherichia coli. Some of them are variants of the K12 strain MG1666 

such as MG1655 (Hayashi et al. 2006), MG1655 LM (Hengge), and MG1655 (Inlag). The other 

K12 strains that we included were BW25113 (Datsenko and Wanner 2000), W3110 (Hayashi et al. 

2006), and AB1157 (Bachmann 1972). To increase genetic diversity, we included the human 

commensal strain O8 IAI1 (Touchon et al. 2009).  

We plated the original bacterial stock suspension on a petri dish (LB + agar) and then 

inoculated a single colony in LB (lysogeny broth) media grew it overnight, and stored it at –20°C in 

20% glycerol suspension. From this stock we inoculated a fresh culture of the strain in 15 ml of M9 

in a 50 ml tube, grown overnight. We then used 750 µl of this fresh stock suspension to inoculate 75 

ml of M9, and let this solution grow at 37°C temperature until an OD600 of 0.4–0.6, which 

corresponds to exponential growth phase. We then centrifuged the bacteria suspension for 10 min at 



4000 rpm, we discarded the supernatant, and resuspended the cell pellet in 1 ml fresh M9 media. 

We centrifuged the 1 ml suspension again at 10000 rpm for 1 min, discarded 800 µl of the 

supernatant, and resuspended the cell pellet in the remaining 200 µl M9. We then injected part of 

this concentrated cell suspension in the chip. We centrifuged the loaded chip at 350 rpm for 10 min 

(~118 g), reinjected concentrated cells and centrifuged again at the same speed to allow a high 

loading of the dead end side channels of our microfluidic chip where the rod-shaped bacteria cells 

grew. The focal cells were trapped at the end of these side channels, and we tracked the cells over 

their lifespan by time series imaging. 

 

Life cell time series imaging 
After we loaded the bacteria cells in the dead end side channels, we connected the chip to a 

peristaltic pump and placed the chip under an inverted microscope. We applied a continuous 

laminar flow (300 µl h–1) of M9 supplemented with 1.5% polyethylene glycol (PEG P3015 Sigma-

Aldrich) and 1 mg ml–1 PI (propidium iodide) through the main channel throughout the experiment 

(Fig. 1). For the life cell imaging, we defined 22–42 fields of view and a phase contrast as well as a 

fluorescent image was taken of each field of view at 4 min intervals. Our Nikon Ti inverted 

microscope is equipped with a Perfect Focus System (PFS) that allowed us to maintain optical focus 

over the time series imaging. We used a 100× objective for the imaging and our microscope was 

controlled by Nis Element AR software. The microscope is temperature controlled at 37°C, in 

combination with the constant laminar flow we achieved highly controlled environmental 

conditions.  

 

Image analysis 
We analysed the time series images (4 min intervals) with customized application of Visiopales 

software. The software automatically detects each side channel, and uses a front detection to 

identify each cell within each side channel at each time point. We finally analysed the resulting raw 

data with custom developed R scripts (R Core Team 2016). The phase contrast images provided us 

with accurate data of the cell size and cell division (4 min intervals), while the fluorescence images 

provided us with accurate age at death information. When the cell wall lyses (cell dies) the PI bonds 

to the DNA and exhibits a strong red fluorescent signal. 

 

 

 

 



Table A1. Comparing observed and Leslie model predicted key demographic parameters of the seven 

isogenic strains. 

 Observed Leslie predicted 

Strain Mean 
lifespan SD lifesp. Mean 

LRS  
SD 

LRS  
Mean 

lifespan SD lifesp. 
Mean 
LRS 
(R0) 

SD 
LRS 
(R0) 

AB1157 21 25 42 56 23 28 42 54 
BW25113 45 21 106 57 54 24 128 57 

IAI1 43 31 83 70 44 31 74 56 
MG1655 

Inlag 39 32 86 72 34 26 72 57 

MG1655 
LM 29 23 60 59 34 26 67 54 

W3110 19 20 39 47 27 27 50 54 
MG1655 38 26 80 53 46 31 94 65 

         

 

 

 

Figure A1. Reproductive values, υ, across ages for the seven isogenic strains. Note, the x-axis are of 

different length according to right censoring, even though the distributions have been estimated 

based on the corresponding Leslie matrix for each strain and are hence not right censored. 

  



 

Figure A2. Stable stage distribution, ω, describing the fraction of individual in each age class for the 

seven isogenic strains. Note, the x-axis are of different length according to right censoring, even 

though the distributions have been estimated based on the corresponding Leslie matrix for each 

strain and are hence not right censored.  

 

Figure A3. Lifespan distribution of MG1655 cells replicated in two independent main channels.   



 

Figure A4. Lifespan distribution of the seven isogenic strains. In each panel, the distribution of the 

observed data (blue bars) and the distributions estimated by the Leslie matrix models (red bars) are 

shown. The close match between observed and predicted distributions is expected since no 

parameters are estimated for the Leslie matrix, but directly calculated as ratios.    

 

 

Growth curves in batch culture  
We performed growth curve assays of the seven selected strains by monitoring the changes in 

turbidity at OD600 using a microtitre plate reader Synergy H1(Biotek). We grew all the strains 

overnight in modified M9 as described for the mother machine experiment (above). Next day, we 

centrifuged the cultures and resuspended the pellets in M9 to reach an OD of 0.05 per well 

containing a final volume of 250 µl. Each assay had eight replicates. The measurements were taken 

at 4 minutes intervals during 24 h of incubation at 37°C inside the microtitre plate reader, with 5 s 

shaking before each reading. 

 



 

Figure A5. Batch culture growth curves of the seven isogenic E. coli strains measured at OD600. The 

grey bar in the middle marks the OD600 (0.4–0.6) at which the cells of the populations have been 

initially loaded into the microfluidic chip. Note, batch culture growth rates are sensitive to growth 

conditions and therefore we do not expect a close match with the growth rates estimated based on 

the single cell microfluidic experiments.	


