
 

Protocol for injection assay- Using onion and 

tobacco protoplasts 

note: protocol needs adjustments for appropriate results 

1. Make an overnight culture of cells in induction media containing IPTG and 

Arabinose.  

2. Spin down the cultured cells at 3000rpm, for 10 min at 35C. Remove 

supernatant.  

3. Add 5mL MgM-MES (pH5.0), Chloramphenicol, L-arabinose and IPTG to the 

bacterial pellet. Resuspend it using vortex mixer. Culture cells at 37C, shaking 

at 200rpm for 4 hours. This step is required because genes encoding 

salmonella T3SS are expressed in acidic environment.  

4. While cultures are incubating, prepare onion and tobacco protoplasts: 

5. onion: 

6. Put 2ml digestion buffer( 0.8M Mannitol in MgM-MES buffer containing 

1%cellulase and 0.1%pectolyase) into a 6 well(5ml each well) culture plate  

7. Cut an onion into four pieces. 

8. Take out a fresh sheets of epidermal cells (second or third layer from the 

surface of onion).  

9. Cut the layer into rectangular shape (about 1.5cm x 3cm)  

10.Tear off a cell sheet from the inner surface of the layer. 

11.Put the sheet into a well (already containing the digestion buffer) in the 

already prepared culture plate. 

12.  Incubate for at least 4 hours 

13.Tobacco: 

14.Put 2ml digestion buffer( 0.6M Mannitol in MgM-MES buffer containing 

1%cellulase and 0.1%pectolyase) into a 6 well(5ml each well) culture plate  

15.  Obtain a fresh tobacco leaf 

16.Remove the cuticle(downside of the leaf) to expose the epidermal cells. 

17.Cut leaf into rectangular pieces( 2cm x 2cm) 



 

18.Put the cut leaf downside-down into a well in the culture plate already 

containing the digestion buffer  

19.  Incubate for at least 4 hours 

20.Spin down the culture fluid at 3000rpm, for 10 min at 25C. Remove 

supernatant.  

21.Resuspend the pellet with 2 ml of MgM-MES (pH5.0) containing 0.6 and 0.8 M 

Mannitol(depending on which sample is used for onion or tobacco), then spin 

down the culture fluid at 3000rpm, for 10 min at 25C. Remove supernatant. 

Repeat this step 3 times. (This is done to remove the toxic substances that 

are produced by E. coli and adjust the osmotic pressure to that in onion cells)  

22.Resuspend the pellet with 2 ml of MgM-MES (pH5.0) containing 0.6(for 

tobacco) and 0.8 M(for oinion) Mannitol( chloramphenicol and L-arabinose.  

23.Measure the light absorbance at 600 nm using a spectrophotometer, then 

adjust the concentration of cells to ΔOD600 = 0.06 by diluting with the same 

medium mentioned above.  

24. infection of onion and tobacco cells with E. coli : 

25.Take the 2ml of digest protoplast solution from the culture plate and slowly 

spin them down to avoid bursting the protoplasts ( solution should be checked 

for protoplasts before spinning it down) 

26.Remove the supernatant, leaving only a pellet of protoplasts.  

27.Add appropriate amounts of bacterial culture to the pellet and resuspend. 

28.  incubate the protoplast-bacteria solution overnight 

29.Check results in a fluorescence microscope 

 


