
Plasmid construction by homologous recombination in yeast. 
1.Gene knockout 
  To make our yeast detect sweeteners, we replace Ste2 receptor with	Human 
sweet receptor T1R2-T1R3. So, first, we have to knock out Ste2 gene. To 
decrease other interference factor we knock out Sst2 gene and Far1 gene. 

1.1 primer design 
1.2 gene synthesis 

1.2.1 PCR(left arm/right arm) 
            5 X fast Pfu buffer                5μl 
                H2O                     12.5μl 
                dNTPs mix（buffer）         2μl 
                primer(F/R)                 2μl 
                fast Pfu                    0.5μl 
                Template                   1μl 
                 total                     25μl 
               PCR process： 
                     94℃ 5min， 
（94℃ 30sec，50℃ 30sec，72℃ 30sec）30 cycles 

72℃ 7min， 
16℃ remain 

 
       PCR(Marker:His/Trp/Ura) 

            5 X fast Pfu buffer                5μl 
                H2O                     12.5μl 
                dNTPs mix（buffer）         2μl 
                primer(F/R)                 2μl 
                fast Pfu                    0.5μl 
                Template                   1μl 
                 total                     25μl 
               PCR process： 
                     94℃ 5min， 
（94℃ 30sec，55℃ 30sec，72℃ 30sec）30 cycles 

72℃ 7min， 
16℃ remain 

 
     1.2.2 OE-PCR(left arm+marker+right arm) 
             5 X fast Pfu buffer                5μl 
                H2O                     12.5μl 
                dNTPs mix（buffer）         2μl 
                primer(F/R)                 2μl 
                fast Pfu                    0.5μl 
                Template                   1μl 
                 total                     25μl 



               PCR process： 
                     94℃ 5min， 
（94℃ 30sec，55℃ 30sec，72℃ 30sec）30 cycles 

72℃ 7min， 
16℃ remain 

 
 
 
 
 
 
 
 
 

1.3 E.coli transform 
To enrich our pESC-URA、pESC-His、pESC-Trp plasmid, we transfer the 
plasmid into the E.coli. 

        (1). Take the competent cells (BM TOP 10) out of the Ultra-low temperature 
freezer. 
        (2). Put the competent cells in the ice for 5-10 mintues. 
        (3). Add 1ul of the plasmid to the competent cells and put them in the ice for 15-30 
mintues. 
        (4). Next put the competent cells in the water bath at 42℃ for 90 seconds. Then 
put the competent cells in the ice for 5mintues quickly. And don’t remove the cells. 
        (5). Add 600-1000ul LB-media to the competent cells and put them into the 
Incubator shaker for 45-60 minutes in 37℃. 
        (6). Harvest by centrifugation at 4000rpm for 1min and remove 500-900ul of 
supernatant. Plate the rest of 100ul of E.coli onto selective plates. 
        (7). Put the LB-medium to the Incubator. 

1.4 colony PCR 
        (1) Prepare the reaction mix in PCR tube: 

ddwater 8 µl 
Forward primer 1 µl 
Reverse primer 1µl 

2×Taq PCR Master Mix 10 µl 

Total volume 20 µl 
         (2) Use pipettor spear to pick a single colony and put it in the PCR tube. 
         (3) Make sure the bacteria is in the cPCR tube. 
         (4) Pick out the pipettor spear. 
         (5) PCR process: 

94℃ 10min 
94℃ 30s 
55℃ 30s 
72℃ 1.5min 



72℃ 7min 
16℃ ∞ 

         (6)take positive of vaccination to LB medium (medium according to the 
proportion of the latter to join the corresponding antibiotics) 
         (7) Keep the life of bacteria and extraction of plasmid 

 

   1.5 Yeast transform 
        (1) pick a fresh colony of yeast from a plate and add 5ml YPD-media to the fresh 
colony, then incubate overnight at 30℃ 
         (2) Inoculate the yeast into the fresh YPD at a volume ratio of 10% 
         (3)30℃、200rpm for 4-5h 
         (4)Add 1.5ul of the yeast into the centrifuge tube and centrifuge it at 4000rpm for 
5min(at 5000rpm for 2min) 
         (5) Remove the supernatant and add 1ml ddH2O to resuspend the cells. Then 
centrifuge it again. 
         (6) Remove the supernatant and add 1ml、100mM LiAc to resuspend the cells. 
Don’t remove the cells for 5min. 
         (7) Centrifuge it at 4000rpm for 3min and remove the supernatant. 
         (8) Place a thawed tube of SS-DNA in a boiling water bath for 5 min and chill 
immediately in ice. 
         (9) Conversion mixture includes: 

69 ul ddH2O 
5 ul DNA 
10ul SS-DNA 
240ul PEG 
36ul 1.0M LiAc 

         (10) eddy the centrifuge tube for 1min 
         (11) Put the tube into the incubator for 30min in 30℃.Then	incubate	the	tube	
in	a	water	bath	at	42℃	 for	20min.	
	 	 	 	 	 	 	 	 	 (12) Centrifuge it at 4000rpm for 3min and remove the supernatant. 
         (13) Add 1ml ddH2O to resuspend the cells and centrifuge it again. 
         (14)Do (13)step again. 
         (15) Add 100ul ddH2O to resuspend the cells gently. 
         (16) Plate the cell suspension onto plates. 
         (17) Incubate the plates at 30℃ 
1.5 Extract	the	yeast	genome	
1.6 Verify the reconstructed yeast	genome 

To verify whether the gene was knocked out, we designed the primer 1、2、3 and 
4 as shown in the figure1. The primer 1 and primer 4 were on the yeast genome. 



 
We knock out the Far1 gene as shown in the figure 4. 

  
The lanes 1 and 3 are products of PCR using primer 1、3 and the knockout Sst2 yeast genome as 
the template. 
The lanes 2 and 4 are products of PCR using primer 1、2 and the knockout Sst2 yeast genome as 
the template. 
The lane 5 is the product of PCR using primer 1、2 and the original yeast genome as the template. 
The lane 6 is the product of PCR using primer 1、3 and the original yeast genome as the template. 
 
At	the	same	time,	we	knock	out	the	Ste2	gene	and	Sst2	gene	in	the	same	way	successfully.	


