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Osmolarity test 2 
 
Aim 
 
Demonstrate that our system can sense osmotic pressure changes and activate 
transcription of a gene when osmotic pressure is increased. Furthermore, 
characterization of OmpR responsive promoter biobrick and demonstrate that it is 
truly dependent on osmotic pressure changes and at which OD's the promoter is 
mainly active. 
 
For this specific test, we wanted to repeat the previous test and avoid the mistakes 
we did the first time as well as obtain conclusive results. 
 
The test was performed three times this week for statistical analysis. 
 
Background 
 
Osmolarity test 1 
iGEM Stockholm 2015 have previously demonstrated that OmpR responsive 
promoter is dependent on osmotic pressure changes using sucrose gradient. iGEM 
UCL 2015 have previously demonstrated that OmpR responsive promoter is 
dependent on osmotic pressure changes using NaCl gradient and measured it's 
activity over increasing OD. We have decided to base our test on a combination of 
the work of the previous iGEM teams mentioned and will test both a sucrose 
gradient (5%, 10% and 15%) as well as a NaCl gradient (0.05%, 0.1%, 0.2% and 0.4%). 
The gradients used are the same as the previous teams have used. The protocol 
used comes from iGEM Stockholm 2015 and is modified according to their 
experience. 
 
The fluorescent protein used in this experiment is YFP. 
 
Osmolarity test 2 
We previously found that the fluorescence decreased with the increased NaCl 
concentrations and therefore hypothesized that the reason for this was that the 
NaCl concentration was too high. We therefore decided to repeat the experiment 
with lower concentrations of NaCl (0.00625%, 0.0125%, 0.025%, 0.05% and 0.1%) 
and hopefully obtain a better curve. 

 



 

 
To be able to characterize the biobrick further, we also decided to test the 
fluorescence at several OD values (0.1, 0.2, 0.3, 0.4, 0.5 and 0.6). 
 
The previous filter used in Fluorostar omega was also not completely compatible 
with the excitation and emission wavelengths of YFP so we decided to also try the 
CLARIOstar machine to measure fluorescence. 
 
Material 
Preparation 
Sterile filter for sucrose 
Falcon tubes 
300 g sucrose 
ddH2O 
Sterile bottles 
1 g NaCl 
30 E- flasks 
672 ml nutrient broth 
400 µl ampicillin 
150 µl chloroamphenicol 
136 µl kanamycin 
 
OD measurement 
Cuvettes 
OD spectrophotometer 
 
Fluorescence measurement 
Thermofisher 96 well black plates 
FLUOstar omega 
1X PBS 
 
Procedure 
 
1. Prepare the solutions in appendix 1 
 
2. Choose sample with similar fluorescent protein as a positive control and sample 
without fluorescent protein as a negative control. 
 

 



 

3. Use only 0%, 15% sucrose and 0.1% NaCl nutrient broth for both the positive and 
the negative controls.  
 
4. Prepare overnight culture of the bacteria in 10 mL osmo media in E-flasks. 
Inoculate one fresh colony in each flask and incubate overnight at 37°C.  
 
5. Do not forget to include negative and positive controls. Check the OD next 
morning and note it down.  
 
6. Dilute the overnight culture using 1:20 dilutions (2 ml of overnight cultured 
bacteria into 38 mL of respective osmo media in Erlenmeyer flask) and let them 
grow in the incubator at 37°C. 
 
7. At each 0.1 OD (OD 0.1, 0.2, 0.3, etc) take 1 ml of the culture and add Kanamycin 
340 μg to 1 mL culture to inhibit protein synthesis and immediately put the sample 
in refrigerator. When all the samples are done, centrifuge all the samples and 
remove the media. Suspend the cell pellets in 1 mL of PBS and perform 
fluorescence analysis directly using plate reader. Replace Kanamycin with other 
antibiotics if your cells contain Kanamycin resistance gene.  
 
8. Use excitation and emission length accordingly (depending on the fluorescent 
protein). An example that we used is the excitation length 485-12 nm ± 10 and 
emission length 520 nm ± 30 to measure YFP. Use the same settings for the control 
samples. 
 
9. Add 100 µl of sample to a 96 well plate and measure in Fluorostar. For each 
sample, 5 replicated were made and the average values of each sample were used. 
10. Do not forget to include negative and positive control during measurement. Use 
only media as a blank. 
 
DATA ANALYSIS: 
 
Measure the fluorescence and compare with the controls and blank. Plot it as a 
graph to observe relative change with different osmole concentrations. 
 
Results 
 
Expected results 
Increased fluorescence when salt and sugar concentrations are increased. 

 



 

 
Obtained results 
 
Average fluorescence OD 0.3, all runs 
 
When analysing the data, we could find no correlation between fluorescence 
intensity and osmotic pressure. Below is an excerpt of the fluorescence 
measurements of all runs at OD 0.3 (figure 1 and 2). The error bars demonstrate 
that the results are very inconsistent. The test also constantly showed higher 
fluorescence levels in the negative control, as compared to the samples.  

 
Figure 1. Fluorescence intensity of YFP at OD 0.3 and different sucrose 
concentrations 
 

 



 

 
Figure 2. Fluorescence intensity of YFP at OD 0.3 and different salt concentrations 
 
Conclusion 
 
YFP did not work as a reporter molecule. The cells also gave too much background 
fluorescence (high fluorescence intensities of the negative controls). We therefore 
decided to use RFP instead.  
 
Appendix 1 
Recipes for sucrose and NaCl gradients 
 
0% sucrose 
For 10 ml: 
5 ml nutrient broth 
5 ml ddH2O 
Required for osmo test: 30 ml (3 samples) 
 
5% sucrose 
For 10 ml: 
5 ml nutrient broth 
5 ml 10% sucrose solution 

 



 

Required for osmo test: 10 ml (1 sample) 
 
10% sucrose 
For 10 ml: 
5 ml nutrient broth 
5 ml 20% sucrose solution 
Required for osmo test: 10 ml (1 sample) 
 
15% sucrose 
For 10 ml: 
5 ml nutrient broth 
5 ml 30% sucrose solution 
Required for osmo test: 30 ml (3 samples) 
 
0.00625% NaCl 
For 10 ml: 
5 ml nutrient broth 
5 ml 0.0125% NaCl solution 
Required for osmo test: 10 ml (1 sample) 
 
0.0125% NaCl 
For 10 ml: 
5 ml nutrient broth 
5 ml 0.025% NaCl solution 
Required for osmo test: 10 ml (1 sample) 
 
0.025% NaCl 
For 10 ml: 
5 ml nutrient broth 
5 ml 0.05% NaCl solution 
Required for osmo test: 10 ml (1 sample) 
 
0.05% NaCl 
For 10 ml: 

 



 

5 ml nutrient broth 
5 ml 0.1% NaCl solution 
Required for osmo test: 10 ml (1 sample) 
 
0.1% NaCl 
For 10 ml: 
5 ml nutrient broth 
5 ml 0.2% NaCl solution 
Required for osmo test: 30 ml (3 samples) 
 
Recipes for sucrose solutions from 30% stock solution 
 
10% sucrose 
For 10 ml: 
3.33 ml 30% sucrose solution 
7.67 ml ddH2O 
 
20% sucrose 
For 10 ml: 
6.67 ml 30% sucrose solution 
3.33 ml ddH2O 
 
Recipes for NaCl solution from 1% stock solution 
 
0.0125% NaCl 
For 10 ml: 
125 µl 1% NaCl 
9.875 ml ddH2O 
 
0.025% NaCl 
For 10 ml: 
250 µl 1% NaCl solution 
9.75 ml ddH2O 
 

 



 

0.05% NaCl 
For 10 ml: 
500 µl 1% NaCl 
9.5 ml ddH2O 
 
0.1% NaCl 
For 10 ml: 
1 ml 1% NaCl solution 
9 ml ddH2O 
 
0.2% NaCl 
For 10 ml: 
2 ml 1%NaCl solution 
8 ml ddH2O 
 
Required for osmo test: 30 ml (3 samples) 
 
Kanamycin 340 μg/mL 
For 20 ml: 
136 µl kanamycin 
19864 µl ddH2O 
Required: 150 ml 
 
   

 



 

 
 
Digestion 
 
Aim 
Due to the inconclusive results regarding the OmpR promoter when using YFP as 
reporter protein, we decided to characterize the promoter using RFP instead. After 
consulting iGEM Stockholm 2015, they recommended using the pSB4A5 (low copy) 
plasmid our first step is to clone OmpR+RFP (biobrick BBa_M30011) into pSB4A5 
backbone. 
 
Procedure 
 

1. Prepare the following master mix for 2 digestion reactions 
table 1. Master mix protocol 

Enzyme Master 
Mix for 

Plasmid 
Backbone 

(20µl total, for 5 
runs) 

2 µl Tango Buffer 

1.1 µl EcoRI 

1.1 µl PstI 

15.8 µl dH2O 
 

2. Incubate for 1.5h 37°C 
3. Heat inactivate 20 min 80°C 
4. Run a gel to ensure digestion 
 

 

Ligation 

 



 

Aim 

Ligate BBa_M30011 into pSB4A5.  

Procedure 

1. Prepare the following ligation mix 

Table 2. Ligation 20 µl reaction 

Component 1:5 molar ratio  Amount 

T4 ligase buffer  2 µl 

T4 ligase  1 µl 

Insert DNA (54.5 ng)  6 µl 

Vector DNA (50 ng)  6.9 µl 

ddH2O  4.1 µl 

 

2. Incubate 1h room temperature 

3. Heat inactivate 20 min 65°C 

 

Transformation 

Aim 

Transform the ligated product BBa_M30011  in TOP10 cells for osmo test. The 
original backbone of BBa_M30011 carried chloramphenicol resistance, whereas 
pSB4A5 carries ampicillin resistance. Therefore, only the bacteria with the correct 
ligation product will be able to survive on the ampicillin plate. 

Procedure 

The transformation protocol was used, with 8µl DNA instead of 2.5 µl 

Results 

 



 

There were several red colonies on the plates after incubation, which implied                       
successful ligation. These colonies were later spread on another plate to grow more                         
colonies for osmo test. 

 

 

 

 


