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2 Step PCR for Gene Disruption / Tagging  
S. pombe transformation 
 
 
Primers: 
1… 5’ for Block A 
2… 3’ module for Block A 
3… 5’ for Block B 
4… 3’ module for Block B 
5… 5’ module for Block C 
6… 3’ for Block C 
7… for check (Colony Direct PCR) 
 
 
1) 1st PCR to amplify block A, B and C 
 Block A Block B Block C 
H2O  76 ul  76 ul  76 ul 
10x ExTaq Buffer  10 ul  10 ul  10 ul 
2.5mM dNTP  8 ul  8 ul  8 ul 
Primer (100pmol/ul) 1: 2 ul 3: 2 ul 5: 2 ul 
Primer (100pmol/ul) 2: 2 ul 4: 2 ul 6: 2 ul 
Template Y1 genome 1 ul Y1 genome 1 ul Y1 genome 1 ul 
ExTaq Polymerase  1 ul  1 ul  1 ul 
-Total-  100 ul  100 ul  100 ul 
Tranfer 25 ul aliquots into 4 tubes (total 100ul) 
Set and start PCR. Program name is “1st 25C”, and PCR condition is: 
 94˚C 2:00 
25x 94˚C 0:30 
 55˚C 1:00 
 72˚C 2:00 
 72˚C 5:00 
 10˚C ∞ 
After PCR, check the PCR products by agarose electrophoresis. 
 Block A Block B Block C 
1x DNA Loading Buffer 8 ul 8 ul 8 ul 
PCR product 2 ul 2 ul 2 ul 
-Total- 10 ul 10 ul 10 ul 
Apply 10 ul / lane in 1.5% agarose gel. Don’t forget to load the 1kb Plus DNA Marker, 2 
ul in the first lane. Always load the maker in the first lane, when you do electrophoresis. 
Take photo. 
 
 
2) Concentrate the PCR products using kit by eppendorf 
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Follow the kit direction. Final volume of DNA (PCR product) will be 30 ul each. Make 
sure you eliminate all ethanol from DNA. Otherwise you lose the DNA in the next step. 
(Store sample in -20˚C.) 
3) DNA extraction from gel 
 Block A Block B Block C 
Concentrated DNA 18 ul 18 ul 18 ul 
10x DNA Loading Buffer 2 ul 2 ul 2 ul 
-Total- 20 ul 20 ul 20 ul 
Apply 10 ul / lane in 1.5% agarose gel. Load same sample next each other. Make 2 lanes 
blank between next samples. Store the remaining sample at -20˚C. 

After the gel run, take the gel out from the electrophoresis chamber then bring the 
gel to UV lamp box. Cut the DNA band out, and then put it into a 1.5 ml tube. (**weigh 
the tube before and after you insert the gel slice.) Weigh the gel slices. Take a gel photo 
after you cut out the band. ***Do not expose your DNA to UV for long period of time 
because it may damage your DNA sample. Always use low UV dose when you cut out 
DNA bands. 

Purify DNA from the gel slices using the eppendorf kit. Final volume of DNA 
will be 30 ul each. (Store sample in -20˚C.) 
 
 
4) Check the gel cut purified DNA concentration ratio by agarose electrophoresis 
 Block A Block B Block C 
1x DNA Loading Buffer 9 ul 9 ul 9 ul 
Purified DNA from gel 1 ul 1 ul 1 ul 
-Total- 10 ul 10 ul 10 ul 
Apply 10 µl / lane in 1.5% agarose gel. Take photo. Decide the ratio of each block DNA 
for the 2nd PCR reaction. 

Block A Block B Block C 
ul ul ul 

 
 
5) 2nd PCR to amplify Kan-cassette DNA fragments 
 Disruption Tagging (            ) Tagging (            ) 
H2O  ul  ul  ul 
10x ExTaq Buffer  10 ul  10 ul  10 ul 
2.5mM dNTP  8 ul  8 ul  8 ul 
Block A ul B ul B ul 
Block C ul C ul C ul 
*Template pE15 1 ul pE 1 ul pE 1 ul 
ExTaq Polymerase  1 ul  1 ul  1 ul 
Primer (100pmol/ul)  2 ul  2 ul  2 ul 
Primer (100pmol/ul)  2 ul  2 ul  2 ul 
-Total-  100 ul  100 ul  100 ul 
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Mix everything BUT the two primers. (Now you have total 96 ul in tube.) Aliquot to 4 
tubes, 24 ul each tube. Set and start PCR. Program name is “2nd 5C20C”. After first 5 
cycles are done (about 30 min later), push pause button during the temperature goes from 
68˚C to 94 ˚C and it stays at 94˚C. Add 1 ul of primer mixture (Mix 2.5 ul each primer in 
a tube.) into each tube.  Resume PCR program. 
 
“2nd 5C20C” PCR condition is: 
 94˚C 2:00 
5x 94˚C 0:10 
 40˚C 0:30 
 68˚C 4:00 
20x 94˚C 0:10 
 55˚C 0:30 
 68˚C 4:00 
 68˚C 5:00 
 10˚C ∞ 
After PCR, check the PCR products by agarose electrophoresis. 
 Disruption Tagging (            ) Tagging (            ) 
1x DNA Loading Buffer 8 ul 8 ul 8 ul 
PCR product 2 ul 2 ul 2 ul 
-Total- 10 ul 10 ul 10 ul 
Apply 10 ul / lane in 0.7% agarose gel. Take photo. 
 
*Template tagging plasmids are listed below. 
Plasmid # Plasmid name 
pE12 pFA6a-3HA-kanMX6 
pE13 pFA6a-TAP-kanMX6 
pE14 pFA6a-13myc-kanMX6 
pE15 pFA6a-kanMX6 
pE79 pFA6a-GST-kanMX6 
pE80 pFA6a-GFP-kanMX6 
pE276 pFA6a-3FLAG-kanMX6 
 
 
6) Purify PCR product 
Purify DNA (PCR product; 100 ul) using kit by eppendorf. Final volume of DNA will be 
30 ul each. (Store sample in -20˚C.) Check the purified DNA by agarose electrophoresis. 
 Disruption Tagging (            ) Tagging (            ) 
1x DNA Loading Buffer 9 ul 9 ul 9 ul 
PCR product 1 ul 1 ul 1 ul 
-Total- 10 ul 10 ul 10 ul 
Apply 10 ul / lane in 0.7% agarose gel. Take photo. Check band size. 
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7) Culture WT cells and transformation 
Prepare WT cells culture a day before you do transformation. Inoculate cells by using 
sterilized toothpick into 10 ml YES/sample in sterilized flask at 30˚C water bath 
incubator-shaker for O/N. 

 
 
 
 
 

Transfer cell culture into 50 ml blue cap tube. On ice 5 min.  
<<<<<   From now on cells should be always on ice  >>>>> 
Collect cells by centrifugation (2400 rpm, 4˚C, 4min). Decant supernatant. 
Wash cells (means: re-suspend cells) in 10 ml of sterilized H2O. Vortex well. Centrifuge 
(2400 rpm, 4˚C, 4min) and decant supernatant. 
Wash cells in 1 ml of sterilized H2O, vortex and transfer to 1.5 ml tube by pipetman. 
Centrifuge (8000 rpm, 4˚C, 10 sec) and aspirate supernatant completely. 
Wash cells with 1 ml of sterilized cold 1M Sorbitol. Vortex well. Centrifuge (8000 rpm, 
4˚C, 10 sec) and aspirate supernatant. 
Re-suspend cells by pipet up and down in 200 ul/sample of sterilized 1M Sorbitol. 
Transfer 200 ul of suspended cells into a 1.5 ml tube on ice. Add 10 ul of purified Kan-
cassette fragment DNA (Keep rest of DNA at -20˚C). Mix by using 1000 ul pipetman and 
transfer the cell suspension to sterilized cuvett. Keep the empty original tube on ice. You 
use it later. 
Set the cuvett in the holder of Micro Pulser Electroporator. Chose “fungi”, and find 
“ShS” program using arrow. Chose “Time / ms” in measurements.  
Push the pulse button. Hear “buzz” sound. Read “Time / ms”, if it is between 4.0 ~ 6.0, 
this process is succeed. 
Add 800 ul of cold 1M Sorbitol, immediately after the pulse. Mix well by pipetting up 
and down. (After this, it is ok to be at RT.) Transfer the cell suspension to the original 
tube. 
 
 
8) Plating Cells 
Take100 ul out of 1000 ul pulsed cells. Spread cells on a YES plate evenly with 6~8 glass 
beads. Centrifuge rest of cells (8000 rpm, 10 sec). Decant supernatant, but leave about 
100 µl of supernatant. Suspend cells by a pipetman, and spread cells on another YES 
plate with 6~8 glass beads. Place these plates at 32˚C air incubator. 
 
 
9) Replicate to G418 Plate 

Cells O.D. (density) should be between 0.5 ~ 1.0 O.D. If it’s more than 1.0 O.D., dilute it to 0.3 
~ 0.4 O.D. with YES. Culture it again for 2 ~ 3 hours until 0.5 ~ 1.0 O.D. After dilution, you 
want cells to divide at least once or twice. WT cell’s doubling time (one generation time) is 
about 2 hours. 
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After 24 hours of incubation, replicate cells on to G418 plates with replicator. 
Warm G418 plate to RT. Wipe your bench with 70% EtOH. Wipe the replicator and 
collar w/ 70% EtOH too. Take a piece of velvet on top of replicator and hold with collar. 
Place the YES plate w/ cells and transfer cells to velvet and remove the YES plate. Then 
place a G418 plate and transfer cells to it. Take this G418 plate out and incubate it at 
32˚C for a couple of days. 
 
 
10) Grow Anti-G418 Colonies 
When you get colonies on the G418 plates, pick 20 ~ 40 (sometime more) colonies on 
new G418 plate with toothpicks and make a line for each colony like below. Incubate it at 
32˚C for one or two days. 
 
 
 
 
 
 
 
 
 
 
11) Kan-cassette check PCR 
You will get some G418 positive colonies a couple of days later, hopefully. These are the 
candidates of disruption / tagging strains. To check whether the Kan-cassette is inserted 
at your gene, do Colony Direct PCR with primer 7 (which is 300 ~ 400 bp down stream 
of the gene) and KanMX-check primer (primer#467). 
 For one colony  
H2O  16.7 ul ul 
10x Ex taq Buf.  2 ul ul 
2.5mM dNTP  0.8 ul ul 
Primer (100pmol/µl) 7: # 0.2 ul ul 
Primer (100pmol/µl) #467 0.2 ul ul 
Ex Taq Polymerase  0.1 ul ul 
-Total-  20 ul ul 
Set and start PCR. Program name is “YCHECK”, and PCR condition is: 
 94˚C 2:00 
30x 94˚C 0:30 
 50˚C 0:50 
 72˚C 1:10 
 72˚C 5:00 
 10˚C ∞ 
After PCR, check the PCR products by agarose electrophoresis. 

Add 3 ul of 10x DNA Loading Buffer into each PCR product in PCR tubes. Now 
you have 23 ul in each tubes. Apply 11.5 ul / lane (means you are applying 10 ul of PCR 
product) in 1.5% agarose gel. Take photo. 
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12) Check Phenotype 
Streak cells on several kinds of drug plates, or different temperatures to see cellular 
phonotypes. 
 


