
 

PTC   Taster   Tes�ng  

In   this   ac�vity   students   will   extract   their   own   DNA   from   their   cheek   cells   and   use   it   to  

iden�fy   a   single   nucleo�de   polymorphism   (SNP)   in    TAS2R38 ,   a   gene   that   determines  

their   ability   to   taste   phenylthiocarbamide   (PTC).  

 

Skills   Learned   

● Endpoint   PCR  

● Restric�on   Diges�on  

● Agarose   Gel   Electrophoresis  

 

Primer   Sequences:  

2FMut 5’   -   AAGTCTCTTGTCTCCTTTTTCTGCTTCTTTGTGATATCATCCAGCG   -   3’  

2RMut 5’   -   ATGGTCATCACAGCTCTCCTCAACTTGGCATTGCCTGAGATCAGTA   -   3’  



 

DNA   Extrac�on   from   Buccal   Cells:  

Reagents:  

● 0.8%   NaCl   (Table   Salt)   dissolved   in   water   (1   mL   per   reac�on)  

● 25%   Dish   Soap   dissolved   in   water   (1   mL   per   reac�on)  

● 90%   Isopropanol   (Rubbing   Alcohol)   (4   mL   per   reac�on)  

 

Materials:  

● 1.5   mL   Microcentrifuge   Tube   (1   per   student)  

● 50   mL   Conical   Tube   (1   per   student)  

● Transfer   Pipe�e   (1   per   student   plus   3   per   student   group)  

 

Protocol:  

Collec�ng   Cheek   Cells  

1. First   thing's   first:    rinse   out   your   mouth   with   water    to   get   any   food   out   of  

your   mouth!  

2. Now   that   the   only   thing   in   your   mouth   is   your   DNA,   you   can   start  

dislodging   your   cells!    Swish   around   your   saliva   for   30   seconds.    While  

swishing,   scrape   your   cheeks   with   your   teeth.   Don't   scrape   so   hard   you  

bleed!   This   is   a   CHEEK   CELL   DNA   extrac�on.   NO   INJURIES   ALLOWED.  

3. Now   that   you've   go�en   all   of   your   cells   loose,    spit   into   your   tube!  

4. Using   a   transfer   pipe�e   (or   serological   pipet   if   available)   add   1   mL   of   0.8%  

NaCl   to   your   tube.   



 

WHY?   NaCl   will   neutralize   the   charges   on   the   sugar   phosphate   backbone,   making  

the   DNA   less   soluble   in   water   and   aiding   in   precipitation.  

 

Cell   Lysis  

5. Now   that   you   have   a   tube   of   your   cells,   it's   �me   to   lyse   them!   Break   open  

those   cells   so   we   can   get   the   DNA   inside!    Using   a   transfer   pipe�e   (or  

serological   pipet   if   available)   add   1   mL   of   25%   dish   soap   to   your   tube.  

WHY?   Dish   soap   is   acting   as   the   detergent   in   your   reaction,   breaking   open   the  

lipids   and   proteins,   releasing   the   DNA   from   the   cell.  

6. Swirl   the   tube   5-8   �mes    to   mix   your   cheek   cells   with   the   cell   lysis   solu�on.  

Swirl   very   slowly   and   carefully,   to   prevent   bubbles   from   forming.  

 

DNA   Precipita�on  

7. Place   your   tube   in   the   rack.    SLOWLY   AND   CAREFULLY   add   4   mL   of   cold  

isopropanol.    Create   a   separate   layer   of   alcohol   on   top   of   the   solu�on   by  

leaning   the   pipe�e   �p   along   the   side   of   the   cup   and   slowly   releasing   the  

isopropanol.   Do   not   let   the   pipe�e   �p   touch   the   solu�on.  

WHY?   Isopropanol   is   nonpolar   and   will   cause   the   DNA   and   sodium   ions   to  

become   even   more   tightly   bonded.   Now   that   your   DNA   is   more   hydrophobic   and  

more   tightly   bound   to   the   sodium   ions,   it   will   precipitate   out   of   solution   and  

concentrate   in   between   the   two   layers.  

8. Preset   the   heat   block   to   100°C  

9. Leave   your   tube   in   the   rack   for   10   minutes.   DO   NOT   DISTURB   YOUR  

LAYERS.  



 

 

Retrieving   Your   DNA  

10.Look   for   your   DNA   floa�ng   in   the   solu�on.   It   will   be   clear   or   whi�sh   and  

some�mes   have   �ny   bubbles   stuck   to   it.   Carefully   pipe�e   your   DNA   out   of  

your   tube   and   into   a   1.5   mL   microcentrifuge   tube.  

11.Centrifuge   your   tubes   at   top   speed   (approximately   14K   rpm   or   16K   x    g )   for  

2   minutes   to   securely   pellet   your   DNA.  

12.Pour   off   the   isopropanol,   being   careful   not   to   dislodge   your   pellet.   Pipe�e  

off   any   remaining   isopropanol.  

WHY?     Isopropanol   can   also   bring   down   some   salt,   which   could   potentially   affect  

a   PCR   reaction.  

13.CAREFULLY   place   your   tubes   in   the   heat   block   at   100°C.   Incubate   in   heat  

block   for   10   minutes.  

14.Gently   rinse   the   pellet   with   10   µL   of   TE   buffer,   being   careful   not   to   disturb  

the   pellet.    Draw   it   off   carefully,   again   not   disturbing   your   pellet.  

15.Open   your   tube   caps   and   place   them   back   in   the   rack.   If   available,   place   the  

rack   under   a   fume   hood   with   the   fan   running.   Allow   your   pellets   to   dry  

while   you   set   up   your   PCR   reac�on   (30-60   min)  

--AFTER   LETTING   PELLETS   DRY--  

16.Add   10   µL   of   TE   buffer.   You   can   now   add   your   sample   to   your   PCR  

reac�on,   or   store   at   -20°C   un�l   ready   to   con�nue.   



 

 

Endpoint   PCR   Amplifica�on   of    TAS2R38 :  

Reagents:  

● 2x   Phire   Tissue   Direct   PCR   Master   Mix    (Thermo   Scien�fic   catalog   number   F170S)  

● Molecular   Water  

● 10   μM   Forward   Primer   (2FMut)  

● 10   μM   Reverse   Primer   (2RMut)  

● DNA   Sample   from   Previous   Experiment  

 

Materials:  

● PCR   Tubes   (1   per   student)  

● Micropipe�e   and   �ps   (1   μL   to   10   μL)  

● Thermal   cycler  

 

Protocol:  

1. Keep   all   reagents   and   samples   on   ice   while   se�ng   up   reac�ons.  

2. Label   a   PCR   Tube   with   your   ini�als   and   group   number.  

3. Add   reagents   in   the   order   listed   below,   using   a   new   pipe�e   �p   each   �me.  

Reagent  Volume  Final   Concentra�on  

Molecular   Water  2    μL  N/A  

10   μM   2FMut  3.5    μL   1.75   μM  

10   μM   2RMut  3.5    μL   1.75   μM  

2x   Phire   Master   Mix  10    μL  1x  



 

DNA   Sample  1    μL  N/A  

4. Close   the   lid   and   gently   tap   your   tube   to   mix.  

5. Place   your   tube   in   the   ice   box   by   the   thermal   cycler.  

6. Once   everyone   has   added   all   of   the   reagents   to   their   tubes   the   samples   will  

be   put   in   the   thermal   cycler   and   your   DNA   will   be   amplified!  

7. A�er   thermal   cycler   is   complete   store   samples   at   -20°C   or   con�nue   to  

diges�on.  

Thermal   Cycler   Program:  

Ini�al   Denatura�on  98°C  5   min  

35x  

Denatura�on  98°C  5   sec  

Annealing  65°C  5   sec  

Extension  72°C  20   sec  

Final   Extension  72°C  5   min  

Hold  10°C  Forever  

 

  



 

Restric�on   Digest   of    TAS2R38 :  

Reagents:  

● Amplified    TAS2R38    gene   (from   prior   experiment)  

● 10x   CutSmart   Buffer  

● RsaI  

● Molecular   Water  

 

Materials:  

● 1.5   mL   Microcentrifuge   Tube   (2   per   student)  

● Water   Bath   or   Heat   Block  

● Micropipe�e   and   �ps   (1   μL   to   10   μL)  

 

Protocol:  

1. Keep   all   reagents   and   samples   on   ice   while   se�ng   up   reac�ons.  

2. Label   your   microcentrifuge   tubes   with   your   ini�als   and   group   number.  

3. Label   one   tube   “C”   (control)   and   the   other   “D”   (digest).  

4. Add   reagents   in   the   order   below,   with   a   new   �p   for   each   reagent,   to   tube   “C”.  

Reagent  Volume  

Molecular   Water  8    μL  

PCR   Product  10    μL  

10x   CutSmart   Buffer  2    μL  

5. Add   reagents   in   the   order   below,   with   a   new   �p   for   each   reagent,   to   tube   “D”.  

Reagent  Volume  



 

Molecular   Water  7    μL  

PCR   Product  10    μL  

10x   CutSmart   Buffer  2    μL  

RsaI  1    μL  

6. Place   your   tubes   in   the   water   bath.   Allow   them   to   incubate   for   at   least   1   hour  

before   con�nuing   to   the   next   step.   



 

Agarose   Gel   Electrophoresis:  

Reagents:  

● 1%   Agarose   Gel   (Made   of   1x   TAE,   Agarose,   SYBR   Safe)  

● Digests   and   Controls   (from   prior   experiment)  

● 6x   Loading   Dye  

● DNA   Ladder  

 

Materials:  

● Gel   Electrophoresis   Chamber  

● Power   Supply  

● Micropipe�e   and   �ps   (1   μL   to   20   μL)  

 

Protocol:  

1. Make   a   diagram   of   the   order   your   plan   to   load   your   gel.   Remember   to   include   your  

DNA   ladder.  

2. Add   5   μL   of   6x   loading   dye   to   each   of   your   samples.   Pipe�e   up   and   down   to  

thoroughly   mix   the   loading   dye.   Keep   your   �p   in   the   solu�on   at   all   �mes.   Do   not  

use   the   second   stop   on   your   pipe�e.   Use   a   new   �p   with   each   sample.  

3. Load   your   gel   as   you   planned   in   your   diagram.   Load   20   μL   of   each   sample   and   5  

μL   of   your   ladder.  

4. Once   all   of   the   samples   have   been   loaded   your   gel   will   be   run   at   120V   for   30-60  

minutes.   

5. A�er   the   dyes   have   migrated   ~75%   of   the   way   down   the   gel,   use   a   UV   or   blue  

light   imager   to   visualize   your   samples.  



 

Analyzing   Your   Results:  

Gel   Results:  Possible   Explana�on:  

Your   “C”   control   sample   looks   larger   than  
your   “D”   digested   sample  

You   are   a   super-taster  

Your   “C”   control   sample   looks   the   same   as  
your   “D”   digested   sample  

You   are   not   a   super-taster  

There   are   no   bands   on   your   gel  PCR   amplifica�on   was   unsuccessful  

 


