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PROTOCOL: Cellulose binding experiment 

 
Material and chemicals: 
Expression and control strains of Bacillus subtilis prepared as described in the  
protocol Cultivation experiment 
PBS buffer 
Cellulose microbeads IONTOSORB MT 100 (50-80 µm) by Iontosorb prepared as  
described in the Preparation of cellulose microbeads protocol. 
LBA plates 
Tube roller or rotator 
Plastic XL Columns from Agarose Bead Technologies with 20 µm cutoff  
 
Workflow:  

1. Read Notes before proceeding. 
 

2. Prepare cellulose microbeads as described in the Preparation of cellulose microbeads           
protocol. 
 

3. Prepare the strains as described in the Cultivation experiment protocol. 
 

4. Measure OD600 of each sample. 
 

5. Set A: Calculate the amount of modified 2x Mal culture you need to get 0.75 ml of OD600                  
= 1; 0.1; and 0.01. Do this for every sample. Use this formula:  

 

6. Set B: Calculate the amount of modified 2x Mal culture you need to get 5 ml of OD600 = 1.                    
Do this for every sample. Use the above mentioned formula. 
 

7. Pippet the calculated amount of cultures to 2 ml Eppendorf tubes (set A) and to 15 ml                 
Falcon tubes (set B).  
 

8. Centrifuge at 500 G for 3 minutes at room temperature. 
 

9. Discard the supernatant. 
 

10. Carefully resuspend the cells in 0.75 ml (set A) and 5 ml (set B) of PBS buffer. 
 

11. Add 0.75 ml of cellulose microbeads resuspended in a small amount of PBS buffer to the                
cells of set A; add 5 ml of cellulose microbeads resuspended in a small amount of PBS                 
buffer to the cells of set B. 
 

12. Prepare a second control - mix 0.75 ml of the cellulose microbeads resuspended in a               
small amount of PBS buffer with 0.75 of sterile PBS buffer (set A) and mix 5 ml of the                   
cellulose microbeads resuspended in a small amount of PBS buffer with 5 of sterile PBS               
buffer (set B). 
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13. Incubate all samples for 1 hour at room temperature with slow mixing on the tube roller                

or rotator. 
 

14. Let the cellulose microbeads sediment for 15 minutes. 
 

15. Transfer the supernatant from all samples to clean tubes. 
 

16. Apply 100 µl of each supernatant from the set A to LBA plates. 
 

17. Apply 0.75 ml of PBS buffer to pellets of set A and 5 ml of PBS buffer to pellets of set B. 
 

18. Mix well so that the whole volume of the pellet gets washed. 
 

19. Let the cellulose microbeads sediment for 15 minutes. 
 

20. Discard the supernatant. 
 

21. Repeat steps 17 to 20 one more time. 
 

22. Resuspend the pellets of set A in 0.5 ml of PBS buffer. 
 

23. Apply 100 µl of each pellet from the set A to LBA plates. 
 

24. Resuspend the pellets of set B in 2 ml of PBS buffer. 
 

25. Transfer 2 ml of each pellet of set B to the plastic column. 
 

26. Apply 20 ml of PBS buffer to each plastic column, collect the flowthrough. 
 

27. Wait till the 20 ml of PBS buffer went through the column. 
 

28. Apply 100 µl of each flowthrough from the set B to LBA plates. 
 

29. Cultivate the cells on plates at 37 °C overnight. 
 

30. Document the results the next day. 
 
Notes: 

● Two sets of samples will be prepared and used for different testing strategies - set A                
(total volume 1.5 ml) and set B (total volume 10 ml). 

● Use LBA plates with appropriate antibiotics for the expression strains and LBA plates             
without antibiotics for both types of control. 

 


