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Promoter quantification using mCherry in Lactobacillus 
 

In addition to adding new parts to the iGEM registry, we also improved the 

documentation of existing ones. We used Golden Gate cloning to transfect 

Lactobacillus plantarum with eight different plasmids expressing mCherry. The 

reporter mCherry is a red fluorescent protein and often used for such experiments, as 

it is safe, imposes a low toxicity and metabolic burden on the host cell, and is easily 

quantifiable using UV/Vis spectroscopy. All plasmids contained mCherry and the 

same terminator (BBA_K3 855200). Different promotors are shown below. Constructs 

1-6 contained promoters which we newly added to the registry. Constructs 7 and 8 

contain promoters which were added in 2017 by the team in Austin, Texas. They tested 

and compared the expression strength with other promotors in E. coli. However, 

comparison in Lactobacillus, the native organism of those promoters, is still missing 

in the registry. Thus, we wanted to close this gap, while simultaneously collect 

information about our newly added promoters.  

 

Table 1: used constructs for the experimental setup 

Construct Promoter 

1 BBa_K3855000 

2 BBA_K3855001 
3 BBa_K3855002 
4 BBA_K3855003 
5 

BBA_K3855004 
6 BBA_K3855005 
7 BBa_K2253000 

8 
BBa_K2253001 

 

Experimental set up 
 

5ml cultures of the eight different transfected Lactobacillus plantarum NC8, as well as 

an untransfected control, were incubated at 30°C overnight under anaerobic 

conditions and constant shaking. On the following day, conditions were changed to 

aerobic for 3-4 hours. Afterwards, the cell suspensions were diluted to different 

densities (OD 600 of 2, 1 and 0.1). The measurement was carried out using a Tecan 

reader. Samples where excited at 587 nm and emission measured at 640 nm. Sterile 

media was used as a reference. Experiments were carried out in triplets. 
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Figure 1. Excitation at OD 2,1 and 0.1 of different mCherry transfected L.plantarum suspensions. Wildtype emission was 
subtracted. Raw values can be found in our Benchling write up (Cloning, Friday 8.10.2021). 

Figure 1 shows the results with the wildtype values subtracted from sample values. 

At an OD of 0.1 there is no significant difference to the wildtype in all samples, except 

for P1. P1 was the strongest promotor overall, followed by P2 and P3. P6 and P7, the 

promotors from team Austin Texas, are of average strength together with P8. P4 is 

the weakest, followed by P5. Both P4 and P5 are significantly stronger than the 

negative control at an OD of 2. This is in line with the publication from Rud et al., as P4 

and P5 were the weakest Promotor in their measurements as well, with a GusA activity 

of 50 and 350 nU respectively. P3 comes next with 700 nU. P1 and P2 are reported as 

being the strongest promoters, P1 is stronger than P2 with 1600 and 1000 nU 

respectively, which complies with our findings. Furthermore, both are significantly 

stronger than P6 and P7 who are already labelled as “strong” promotors for 

Lactobacillus in the registry (Rud et al., 2006). 

Following this we propose P2 and especially P1 as an improvement of P6 and P7 in 

terms of strength and we think it will be beneficial to use for future iGEM teams when 

maximum expression quantity is desired.  
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