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Supplementary Information 

 

Fig. S1. Cell growth of E. coli MG1655 MO strain in LB broth medium. (A) mCherry positive cells from 1-day overnight pre-

cultures were diluted 100-fold in fresh media and grown in the absence of IPTG. At designated time points, samples were collected to 

monitor the proliferating cells with a flow cytometer (N=4).  (B) The doubling time of the resuscitating cells was calculated using the 

decay equation (see the Materials and Methods) and the mean fluorescence intensities of dividing cells (highlighted with dark-green 

circles) (N=4). 
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Fig. S2. The comparison of calculated and experimentally quantified resuscitating cell levels. (A) Cells from overnight (1 day) pre-

cultures were diluted (100-fold) in fresh media, cultured to mid-exponential phase (OD600=0.25) and then treated with ampicillin (60 

µg/ml) for 3 h. After the treatment, cells were transferred to fresh media and cultured to count the resuscitating cells at t=60 minutes 

with a flow cytometer. The resuscitating cells were also calculated using the classical exponential growth equation as described in the 

main text. (B) The similar experimental procedures were performed as described in A. Cells were obtained from 1-day overnight pre-

cultures; however, persister assays were performed for 16 h. (C) Cells were obtained from 9-day overnight pre-cultures, and persister 

assays were performed for 3 h. (D) Cells were obtained from 9-day overnight pre-cultures, and persister assays were performed for 16 

h.  
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Fig. S3. Monitoring persister resuscitation with a GFP expression system. (A-B) Stationary-phase cultures of E. coli cells harboring 

pQE-80L empty vector (EV) or pQE-80L::gfp were inoculated (1:100) into fresh media and cultured without IPTG. Upon reaching the 

mid-exponential growth phase (OD600=0.25), cells were treated with 60 µg/ml ampicillin for 3 h.  Cells were then washed to remove the 

antibiotic and resuspended in fresh media with IPTG. At designated time points samples were collected and analyzed with a flow 
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cytometry. As expected, resuscitating cells (highlighted with green circles), exhibiting higher forward side scatter (FCS) signals due to 

the elongation characteristic of growing cells, were able to express GFP. (C) Resuscitating-cell growth was monitored by measuring the 

GFP positive cells with a flow cytometer. It was also monitored using the mCherry dilution method as described in Fig. 2 in the main 

text. Although we did not observe a significant difference between the results of these two methods, over-expressing GFP with high-

copy plasmids slightly reduced cell growth, an expected observation. Green Fl.: Green Fluorescence.   
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Fig. S4. VBNC levels in short- and long-term ampicillin treatments. Viable but non-culturable (VBNC) cells were determined by 

subtracting the number of persisters (agar plate data) from non-growing cells (flow cytometry data) (N=4).     
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Fig. S5. The effect of long-term pre-culturing on persister resuscitation. To test the stationary-phase lengths on persister 

resuscitation, overnight pre-cultures were cultured up to 9 days. On certain days (A: 2-day, B: 3-day, C: 5-day, and D: 7-day), cells were 

inoculated (1:100-fold) in fresh media in the presence of IPTG and cultured until the mid-exponential-growth phase (OD600= 0.25) was 



7 
 

obtained. Then, cells were treated with 60 µg/ml ampicillin. Three hours after the treatment, cells were transferred to fresh media to 

monitor persister resuscitation at indicated time points. Note that the data corresponding to 9-day overnight cultures was provided in the 

main text.       
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Fig. S6. The effect of long-term pre-culturing on persister resuscitation. Cells were grown the same way as described in Fig. S5; 

however, the ampicillin treatment was performed for 16 h. A: 2-day, B: 3-day, C: 5-day, and D: 7-day. 
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Fig. S7. mCherry levels in the stationary phase cells obtained from 1-day or 9-day overnight pre-cultures. mCherry levels were 

measured with a flow cytometer (N=4). Protein degradation/leakage is known to be observed in long-term cultures.     
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Fig. S8. Resuscitation of cells after arsenate and ampicillin treatment. Arsenate and ampicillin treated cells were washed and 

inoculated in fresh LB media to monitor the persister resuscitation. Samples were analyzed with flow cytometer every 30 minutes (N=3).    
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Table S1. Estimating the doubling times of resuscitating cells using the cell counts or mCherry dilution method. ONC=Overnight 

pre-culture.  

 

 

 


