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ABSTRACT

Protocol for transformation of Ashbya gossipyii with circular or linear DNA to make 
plasmidic or integration (homologous) strains.

MATERIALS

Sterile 1L Baffled flask.
AFM liquid media - you will need up to 500ml per strain to transform plus some extra 
for recovering mycelia after electroporation
Vacuum flask and pump
Rubber stopper with hole or Buchner funnel adapters
Buchner funnel with small holes
Sterile filter paper (to fit Buchner Funnel)
Sterilized forceps
Sterilized spatula (Spoonula style works well)
40ml of 50mM potassium phosphate buffer at pH 7.5 with 25 mM DTT
Ice cold STM buffer
Single Stranded Fish Sperm DNA
0.4cm Electroporation cuvettes (Biorad or equivalent)
Electroporator
AFM plates - you will need 3-5 plates per transformation with the appropriate 
selection

1 Inoculate 200ml AFM (with selection if necessary) with 200μl dirty spores.  You may scale up the 
amounts but keep the ratio at 1:1000 spore prep:media volume. Grow in a 1L baffled flask at 
30ºC at 125rpm for ~16-18hr.

2 Prepare phosphate buffer. For each transformation you need:
40ml of 50mM potassium phosphate buffer at pH 7.5 with 25 mM DTT
to make buffer mix:

            - 1.66mL 1M potassium phosphate dibasic (K2HPO4)

            - 0.34ml 1M potassium phosphate monobasic (KH2PO4)

            - 1mL 1M DTT (this takes a while to thaw so take it out first). Add just before use.
            - 37mL H2O

3 Check the quality of the mycelium by microscopy on 20x objective (the majority of mycelium 
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colonies should look healthy (no vacuoles) and not be too large or have many Y shape tip splits 
(indicating fast growth phase).  This may vary depending on the strain of Ashbya, "wild" strains 
tend to grow less compactly than the lab strain. 
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Set up the filtration apparatus as shown with a collection flask and a backup flask connected to a 
vacuum. Add a  adapter and Buchner funnle with Whatman paper. Be careful to keep the 
Whatman paper sterile when moving it, use forceps and a flame. Cover the funnel when not in 
use to avoid contamination, the foil it was wrapped in works well.  

5 Gently filter the mycelium by pouring into the funnel, if the filter is pulling too hard it can damage 
the mycelium (you can add a clamp to the tubes to reduce the vacuum force). Once all the 
mycelium is collected wash with 3 x 50ml sterile water. No need to dry out the mycelium too 
much at this point. 

6 Gently scrape the mycelium off the paper using a sterile spatula (a spoonula type works well) into 
the 50ml conical containing phosphate buffer. Incubate at 30ºC for 30min with gentle shaking to 
keep mycelia moving. 

7 While mycelia are incubating, prepare the DNA and electroporation cuvettes. For each 
transformation you need one 1.5ml microcentrifuge tube and one 0.4cm electroporation cuvette. 
To each microcentrifuge tube add 3-5μg of plasmid DNA or 15-20μg of linear DNA in a total 
volume of 50μl. Add 10μl of Fish Sperm DNA that has been denatured at 95ºC. Keep DNA tubes 
and electroporation cuvettes on Ice. 
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8 Re-harvest the mycelium by filtration. Reserve ~5ml STM to resuspend mycelia after washing. 
Wash the mycelia with 4 x ~50ml ice-cold STM buffer. After the last wash let the mycelium get 
nearly dry.  The volume of material will appear to decrease due to the weakening of the cell walls 
by the DTT, this is normal.  

9 Weigh an empty 15ml conical, scrape the mycelium into the tube, and weigh again. Add 3.6ml 
STM per gram of mycelia and gently resuspend. Keep the resuspended mycelia on ice. 

10 Add 150ml of mycelium to each DNA tube, mix gently, then transfer the entire amount to an 
electroporation cuvette.

11 Things to take to the electroporator:
Ice bucket with DNA mycelial mixes in cuvettes
p1000 with tips
kimwipes for drying off cuvettes
room temperature AFM for recovery
15ml conical tubes with labels 

12 Set an electroporator the following profile for Ashbya (100Ω, 1.5kV, 25μF).

13 Wipe the sides of the cuvette to remove moisture. Check that there are no air bubbles in the 
liquid (flick gently to remove if there are). Place cuvette in the machine and pulse. You will get a 
read out of the actual voltage and time constant for the run. 1492-1497kV and 2.3-2.5ms are the 
typical range for our electroporator. 

14 Quickly add 1mL of AFM (no selection) to the cuvette, mix gently and transfer to a 15ml conical. 
Optionally, rinse the cuvette with another 1mL of AFM and add that to the conical as well.

15 Place 15ml conicals at 30ºC with gentle shaking or rotation for 5-6 hours to recover.

16 Plate the cells onto warmed AFM plates with selection. Divide between at least three and up to 5 
plates. Spread gently with a sterile spreader or with glass beads. Place the plates at 30ºC for 
~48hr. Heterokaryon mycelia will show within 48 hours. Mycelial mats can be lifted to fresh 
plates using sterile toothpicks.
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