S. aureus Electroporation Allelic Exchange Protocol 
– Adapted from Monk & Stinear (2021; Access Microbiology)Plan by Ian R. Monk
Dan Floyd

· Materials (Have all materials ready before starting preparation of electrocompetent cells_
· LB Media, no abxantibiotic
· LB plates, no antibioticabx
· LB media, 10% glycerol and 500 mM sucrose

· For 5100 ml:
· 1 g of NaCl
· 1 g of Tryptone
· 0.5 g of Yeast Extract
· 17.5 9.3 g of sucrose (for 500 mM sucrose in 5100 ml)
· 613.673 ml of 75% glycerol (for 10% glycerol)
· 86.7Add water until 50 ml of ddiH2O
· Filter-sterilize, keep at 4°C
· Sterile ddiH2O (200 ml)
· Filter-sterilize, keep at 4°CIce cold
· 10% glycerol in LB (45 ml)
· Ice cold
· 6 ml 75% glycerol
· 39 ml sterile ddiH2O
· Filter-sterilize, keep at 4°C
· Chlor/X-gal LB plates:, 25 ug/ml chloramphenicol, 100 ug/ml X-galGAL 
· (3 plates per electroporation)
· 500 ml LB agar
· 1 ml X-galGAL, warmed to same temperature as the agar (keep away from light)
· 250 ul 50 mg/ml chloramphenicol stock (keep away from light)
· Store protected from light (foil-wrapped)
· LB media, 500 mM sucrose (50 ml)
· 50 ml LB media
· 9.38.57 g sucrose

Preparation of Electrocompetent Cells
· Streak out S. aureus must be struck out to single colonyies two days prior to the making electrocompetent cells. electroporation in order to have overnight cultures ready the day of electroporation
· Have all materials ready before starting preparation of electrocompetent cells.
1. For every 6 – 8 aliquots of electrocompetent cells to be made, Prepare inoculate one glass culture tubes with 10 mL LB media with a singleovernight cultures of electrocompetent S. aureus cells colony. 
2. Grow in 10 ml LB overnightmedia at 37 °C in the shaking incubator.
3. 
4. Check the density of the overnight culture. 
a. Combine in a cuvette 900 uL LB and 100 uL from the overnight culture. Mix by pipetting. 
b. Check OD600, using a cuvette with LB as a blank. 
c. Multiply the observed OD600 by 10 to determine the density of the overnight culture. 
5. For each aliquot of electrocompetent cells to be made, made a 10 mL culture of LB and cells from the overnight culture, diluted to OD600 of 0.5. 
a. Calculate how much of the overnight culture is needed to obtain an OD600 = 0.5 in 10 mL. Use the C1V1=C2V2 equation with the concentrations being the OD600s; V2 will be 10 ml and C2 will be 0.5. 
b. Add the appropriate amount of LB to glass culture tubes (10 mL – volume of overnight culture to add). 
c. Add calculated volume of overnight culture to glass tube. PThese overnight cultures will be diluted down to an OD600 of 0.5 in warmed media, then put tubes back into shaking 37°C incubator for another 40 minutes. 
Start cooling down large centrifuge for next steps. 
The dilution will be done using the C1V1=C2V2 equation with the concentrations being the OD600s; V2 will be 10 ml and C2 will be 0.5; subtract V1 amount from the 10 ml of LB so total volume equals 10 ml
At this step, starting cooling down the big centrifuge
If OD600 of any of them is greater than 0.6, dilute it so that it will be less than 0.6
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	1:10



6. To harvest cells, spin down entire culture (10 mL) at 7000 x g for 5 minutes at 4°C in 50 ml conicale tubess and discard supernatant
7. Add n equal volumes of ice-cold sterile water will be added(10 mL), and the cells spunand spin down again at the same settings. Discard the supernatant and repeat (this is done twicetotal of two washes with water).
8. After two washes with water, resuspend The cells will then be centrifuged and resuspended in in 2 mL (1/5 volume (2 ml) of sterile ice-cold 10% glycerol. Discard the supernatant and repeat (total of two washes with 10% glycerol). LB media (this is done twice)
9. Finally, the cells will beAfter two washes with 10% glycerol, resuspend cellsed in 50 uL (1/200) (50 ul) sterile ice-cold 10% glycerol and transfer cells to sterile microfuge tubes. 
10. Store aliquots of cells LB media and can be stored at -70 °C
11. If using a new strain: Streak Plate out (spreading) one aliquot on two plates.; add 80 ul LB 500 mM sucrose to 50 ul aliquot to make sure cells can grow
a. 45110 ul on LB 25 ug/ml chloramphenicol plate+CX
b. 520 ul on LB

Electroporation
1. Start cooling down large centrifuge and be sure shaking incubator is set to 30°C. 
2. Thaw cells on ice (~ 5mins).
3. and sSpin cells for 3 minutes at 5000 x g at 4°C.
4. Discard supernatant and , resuspending in 80 ul 10% glycerol-500 mM sucrose. LB media
5. Add 1 ug pPlasmid DNA DNA is then added to the cells. Should be in a volume of 5 – 10 uL, so DNA concentrations should be 100-200 ng/uL) (1 u.g),
6. Transfer cells and DNA  and then the volume is transferred to a 1 mm electroporation cuvette.
7. Set electroporator to 2.1 kV and pulse. Take note of the time constant. 
8. Immediately after pulsing, addAfter the pulse (at 21 kV/cm, 100 ohms, and 25 µF), 1 ml of LB with 500 mM sucrose is added to the cuvette. Mix by s and pipettinged up and down to mix befo. Transfer to re being transferred to a sterile glass culture tube and incubated at an angle (~45 degrees°) for 1 hour at 30 °C
9. Two Plate out 100 ul aliquots of recovered cells on two LB chlor/X-gal plates. Incubate one plate are to be pipetted on LB chlor/xgal plates (25 ug/ml chlor, 100 ug/ml XGAL); one plate incubated overnight at 37 °C and the other plate at 30 30°C for 48 h.
10. Spin down remaining cells in a sterile microfuge tube The remaining cells are to be spun down at 7000 x g for 5 minutes. Remove , supernatant removed, and resuspended in 100 ul of the LB 500 mM sucrose. Plate  before the entire volume volume is pipetted onto another chlor/X-gal LB plate for overnight incubation at 37° C

Fast Integration
1. For plates that have blue colonies (direct integrants), often on a lawn of small white colonies, scrape up six colonies and plate them to single colonies onto a new LB+CX plate, one colony per plate
2. Additionally, from the integration plate from the electroporation, inoculate four colonies in 10 ml of LB and incubate at 30 C overnight to stimulate plasmid excision
Slow Integration
1. For strains that do not permit direct integration, inoculate a 200 ul volume of PBS with a colony and then dilute ten-fold to 10^-4.
2. Spread 50 ul of the homogenized colony on half a LB+CX plate, and 10 ul spots of the diluted colony on the other half, letting the spots run down the plate. Incubate this plate at 37 C overnight.
3. Blue colonies from this plate are to be streaked to single colonies on a new LB+CX plate and incubated at 37 C overnight, along with some blue colonies from this plate to be inoculated in 10 ml LB at 30 C overnight
Plasmid Excision
1. These 30 C overnight cultures are to be diluted down to … and 100 ul plated onto a LB+X plate, incubated at 37 C overnight
2. White colonies with successful allelic exchange (confirmed by colony PCR) is streaked to single colony and incubated overnight at 37 C
Colony PCR
1. A very small amount of a white colony is aliquoted into 50 ul of PCR master mix with 200 nM of each primer in the master mix
2. 35 PCR cycles are to be run, with the denaturation duration changed from 30 seconds to 3 minutes

