Large Scale Yeast Transformation Procedure
(Start at step 3 if competent cells are prepared)

1) Dilute overnight into 50 mL of YPAD to 1-5 x 10^8 cells/mL (OD600=~0.1), and regrow for at least 2 divisions (3-5 hours).  

2) Pellet cells and wash 1x in sterile H20 and 1x in TE/LiAc (about 10 mL each wash).  Resuspend in TE/LiAc to give 3 x109 cells mL (resuspend in 0.5 mL if the OD600=~1.0 at the time of harvest-there is approx. 3 x 107 cells/mL). 

3) Incubate without agitation at 30ºC for 15 min.  Store at 4ºC  for up to 2 months.

4) Aliquot 5 uL of DNA* along with 50 uL of competent cells.  Vortex.  Add 500 uL PEG/TE/LiAc.  Vortex thoroughly.

5) Now either incubate at 30ºC for 1.5 hours OR, incubate at 30ºC for 30 min, heat shock at 37ºC for 20 min.  (I haven’t noticed a difference between these two methods).  BE SURE TO VORTEX EVERY 5-10 MIN TO GET A GOOD TRNAFORMATION EFFICIENCY.
6) Plate onto appropriate selection

Solutions:

10x TE:  (100 mM Tris-HCL, 10 mM EDTA, pH 7.5)

10x LiAc:  1.0 M LiAc, pH 7.5

PEG/TE/LiAc:  (make fresh)  Dilute filter sterilized 50% PEG (w/v) with TE and LiAc to  40% PEG, 100 mM LiAc, 10 mM Tris-HCl, and 1 mM EDTA.  For one reaction this is 400uL of 50% PEG, 50 uL of 10X LiAc and 50 uL of 10X TE.

*Note:  Carrier DNA may be added (100 ug or 5 uL of 10 mg/mL sheared and boiled salmon sperm DNA)

Please Note: You Do Not have to Sonicate the Carrier DNA ANYMORE! WHY? I have done the experiments and shown that that Bigger is Better for Carrier DNA! Follow instruction below.
Single-stranded Carrier DNA (2 mg/ml)

1. Weigh out 200 mgs of high molecular weight DNA (Deoxyribonucleic acid Sodium Salt Type III from Salmon Testes, Sigma D1626) into 100 ml of TE buffer (10 mM Tris-HCl pH 8.0, 1.0 mM EDTA). Disperse the DNA into solution by drawing it up and down repeatedly in a 10 ml pipet. Mix vigorously on a magnetic stirrer for 2-3 hours or until fully dissolved. If convenient, leave the covered solution mixing at this stage overnight in a cold room.

1. Aliquot the DNA and store in a -20o C freezer.

1. Prior to use, an aliquot should be placed in a boiling water bath for at least 5 min and quickly cooled in an ice water slurry. TIP: 

· i. Carrier DNA can be frozen after boiling and used 3 or 4 times. If transformation efficiencies begin to decrease with a batch of boiled carrier DNA it should be boiled again or a new aliquot used.  ii. The lower concentration of carrier DNA (2 mg/ml) in this protocol eases handling and gives more reproducible results.  iii. In previous protocol versions, a phenol : chloroform extraction was used to ensure maximal transformation efficiencies. This extraction may not be necessary if the DNA is of high enough quality. Test your carrier DNA to determine if extraction is necessary. 

Note on Carrier DNA sterility: We dissolve our carrier DNA into sterile TE and then consider it sterile after the 5 min in a boiling water bath. Have not had problems with this approach!
1.0 M Lithium Acetate Stock Solution

· The lithium acetate solution is prepared as a 1.0 M stock in distilled de-ionized water (dd water) and filter sterilized. There is no need to titrate this solution, yet the final pH should be between 8.4 - 8.9. 

Note : Lithium Acetate can be sterilized in the autoclave for 20 mins liquid cycle.
Polyethylene glycol (PEG 50% w/v)

· The polyethylene glycol (PEG), MW 3350 (Sigma P3640) is made up to 50% (w/v) with dd water and filter sterilized. For optimal transformation efficiencies, care must be taken to ensure that the PEG solution is at the proper concentration. In addition, it is important to store the PEG in a tightly capped container to prevent evaporation of water and a subsequent increase in PEG concentration. Small variations above or below the PEG concentration optimum in the transformation reaction, which is 33% (w/v), can reduce the production of transformants. 

 

1. Place 50 gm of polyethylene glycol, MW 3350 (Sigma) in a 150 ml glass beaker and add 35 mls of ddH20.

1. Stir with a magnetic stirring bar until dissolved. This will take about 30 min.

1. Transfer all of the liquid to a 100 ml graduated cylinder. Rinse the beaker with a small amount of distilled water, add this to the graduated cylinder containing the PEG solution, and bring the volume to exactly 100 mls. Mix well by inversion.

1. Filter sterilize using a 0.45 µm filter unit (Nalgene), and store in a securely capped bottle.

 NOTE: YOU CAN ALSO AUTOCLAVE PEG TO STERILIZE!!! Its a bit easier.
1. *Note: 

· Evaporation of the water from the PEG stock solution will result in an increase in the effective concentration of PEG in the transformation reaction and severely reduce the efficiency.    

This is adapted from Yeast vol. 11:355-360 (1995)

