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PEG Mediated Transformation of  

BY-2 Tobacco Cell Suspensions Protoplasts


1st day

1. Use cells 3 day after sub cultivation

2. Split 1 flask in 4
 tubes (10 ml each), spin the cells at 400 g for 5 min.

3. Wash once with wall digestion buffer without enzymes (10 ml each x 4 tubes = 40 ml).

4. Re-suspend pellet in digestion solution (7 ml each x 4 tubes ≈ 30 ml) and dispense all into 2 Petri dishes. 

5. Incubate at 24-26°C in the dark for 24 hours.

2nd day

6. Collect protoplasts in 4 tubes by centrifugation at 100 g for 5 min.

7. Wash once in wall digestion solution without enzymes and concentrate the cells in 2 tubes (10 ml each x 2 tubes = 20 ml).

8. Centrifuge 100 g for 5 min

9. Remove supernatant and dissolve pellet in remaining solution, add slowly 10 ml W5 solution, mix gently and centrifuge 100 g for 5 min

10. Resuspend pellets in 10 ml of W5 solution, take aliquot for counting, store 20 min in the dark at 4°C.

11. Centrifuge 100 g for 5 min, remove all of W5 solution, resuspend pellet in MMM solution to a density of 2 x 106 pps/ml.

12. Take 30 (g of plasmid DNA (not less than1(g/(l) into tubes, add 300 (l of protoplasts suspension, mix rotating, add drop wise 300 (l PEG solution, mix, and incubate 10-20 min.

13. Gradually add 10 ml of W5 solution; this needs to be done very slowly.

14. Centrifuge 100 g 5 min.

15. Dissolve pellet in about 0,2 ml of MS + sucrose solution, then add 0,5 ml of MS + sucrose solution. 

16. Incubate at 25°C in the dark o/n.

Solutions:

	
	
	For about 5 trafo
	For about 10 trafo

	Wall digestion solution 
	1 l
	30 ml with enzymes
	60 ml without enzymes
	60 ml with enzymes
	120 ml without enzymes

	1% Cellulase 
	10 g
	0.300 g
	-
	0.600 g
	-

	0.5% Macerozym 
	5 g
	0.150 g
	-
	0.300 g
	-

	0.1% pectinase (Fluka)
	1 g
	0.030 g
	-
	0.060 g
	-

	0.5% BSA
	5 g
	0.150 g
	0.300 g
	0.300 g
	0.600 g

	0.01% 2-marcaptoethanol
	0.1 ml
	3 (l
	6 (l
	6 (l
	12 (l

	50 mM CaCl2 ( 2 H2O (Fw = 147.02)
	7.351 g
	0.220 g
	0.440 g
	0.440 g
	0.880 g

	0.25 M Mannitol (Fw = 182.17)
	45.542 g
	1.366 g
	2.733 g
	2.732 g
	5,466 g

	10 mM Na-acetate pH 5.8 (Fw = 136.08)
	1.361 g
	0.040 g
	0.080 g
	0.080 g
	0.160 g


pH = 5,5

filtrate sterile

· W5 solution 

for 1 liter:

154 mM NaCl = 8,900 g

125 mM CaCl2 = 13,873 g

5 mM KCl = 0,373 g

5 mM Glucose = 0,990 g

pH = 5.8 - 6.0

autoclave

· MMM solution 

for 0.5 liter:

15 mM MgCl2 ( 6H2O = 1,524 g

0.1% MES = 0,500 g 

0.5 M Mannitol = 46,042 g 

pH = 5,8

autoclave

· PEG solution 

for 100 ml:

40% PEG 4000 = 40 g 

0.4M Mannitol = 7,290 g

0.1 M Ca(NO3)2( 4H2O  = 2,360 g

pH = 8 – 9

autoclave

	MS + sucrose 
	1 l
	100 ml

	MS salt 
	4.3 g
	0.43 g

	0.4 M sucrose (Fw = 342.3)
	136.92 g
	13.692 g


pH = 5.8

filter sterilize

aliquot in 10 ml Falcon-tubes

freeze at –20°C

Based on:

Negrutiu, I., Shillito,R.D., Potrykus, I., Biasini,G. and Sala,F. Hybrid genes in the analysis of transformation conditions I. Setting up a simple method for direct gene transfer in plant protoplasts. Plant Mol. Biol., 8, 363-373, 1987. 

� For about 5 trafo. 
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