
Capillary assay 

Aim: 

To assess chemotactic ability of E. coli CheZ-deletion mutants, after intracellular CheZ 

protein levels are restored using a theophylline inducible riboswitch. 

Materials and methods: 

Preparation 

1. Grow E. coli CheZ-deletion mutants containing constructs with the theophylline 

riboswitches (see below) in 4 ml of LB broth with ampicillin, overnight in a shaking incubator 

set at 37°C. 

 Pr-T1-Ch-V-dt (BBa_K537011) 

 Pr-T2-Ch-V-dt (BBa_K537012) 

 Pr-T1-V-dt (BBa_K537009) 

 Pr-T2-V-dt (BBa_K537010) 

(refer to appendix for abbreviation names) 

2. Use 2 ml of this seed culture to inoculate 50 ml of new LB broth with ampicillin. 

3. Grow the culture at 37°C in a shaking incubator until the mid-log phase of growth (OD600 = 

0.5). 

4. Prime the chemotactic response by incubating the cells with 1.5 mM theophylline for 30 

minutes. 

Cell harvesting 

5. Pellet the cells by centrifugation at 5000 × g for 20 minutes. 

6. Discard the supernatant and wash the cells by resuspending in 25 ml PBS (see appendix). 

7. Pellet the cells again by centrifugation at 5000 × g for 20 minutes. 



8. Resuspend the pellet in 5 ml of PBS. 

Chemotactic response: 

9. Place a 50 μl droplet of each culture on strip of parafilm that has been secured to a 

surface. 

10. Take up 10 μl of 1.5 mM theophylline in a capillary tube, and 10 μl PBS in another 

capillary tube (to serve as a control) 

11. Suspend the two capillary tubes in the droplet of each culture (see Figure 1) 

12. Incubate at room temperature for 60 minutes. 

 13. Remove each capillary tube from the droplet of culture. Suck out the contents in the 

capillary tube and dilute it serially to: 10-2, 10-3, 10-4. 

14. Plate each serial dilution of each capillary tube on an Ampicillin-containing agar plate. 

15. Incubate the plates at 37°C for 12 hours 



Data collection: 

16. Count the number of colonies on each plate and calculate the colony forming units (CFU). 

17. Calculate the chemotaxis index (CI) using the following equation: 

                                                    CI = 
           

              
     

Adapted from: Chemotactic responses by R. K. Jain and J. Pandey from the Institute of 

Microbial Technology, University of Kalyani. 

Appendix 

List of abbreviations: 

 Pr-T1-Ch-V-dt: Promoter theophylline riboswitch (type 1)-CheZ-Venus-Double 

terminator 

 Pr-T2-Ch-V-dt: Promoter theophylline riboswitch (type 2)-CheZ-Venus-Double 

terminator 

 Pr-T1-V-dt: Promoter theophylline riboswitch (type 1)-Venus-Double terminator 

 Pr-T2-V-dt: Promoter theophylline riboswitch (type 2)-Venus-Double terminator 

10 × PBS recipe: 

1. Combine the following: 

 80 g NaCl 

 2 g KCl 

 14.4 g Na2HPO4 (dibasic anhydrous) OR 18.1 g Na2HPO4 · 2H2O (dibasic 

dihydrate) OR 27.2 g Na2HPO4 · 7H2O (dibasic heptahydrate) 

 2.4 g KH2PO4 (monobasic anhydrous) 

 800 mL distilled H2O 

2. Adjust pH to 7.4 with HCl 

3. Add H2O to 1L 

4. Autoclave for 20 minutes on liquid cycle. Store at room temperature. 

[http://openwetware.org/wiki/PBS] 

http://openwetware.org/wiki/PBS

