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Goals for today 

• Learn the fundamentals of Polymerase Chain Reaction 

• Learn the fundamentals of Gel Electrophoresis 

• Discover your Bitter Taste Receptor Phenotype 



Goals for today 

• Learn how to operate and focus a light microscope 

• Identify and name the components 

• Learn how to make a wet mount 

• human epithelial cells (cheek) 

• Identify the 3 major components of a eukaryotic cell 

• Membrane 

• Cytoplasm 

• Nucleus 





The gene for super tasting

• The TAS2R38 gene is associated with bitter taste and supertasting:  

• Bitter taste

• The TAS2R38 gene produces a protein that functions as a receptor to perceive bitter compounds. This gene is associated with the 
perception of bitterness in vegetables like broccoli, cabbage, and Brussels sprouts.  

• Super tasting

• Scientists believe that many supertasters have the TAS2R38 gene. This gene increases a person's perception of bitterness in 
foods and drinks. Supertasters are often extremely sensitive to a chemical called propylthiouracil (PTC).  

• Alleles 

• There are two common alleles of the TAS2R38 gene: the "taster" allele (T) and the "non-taster" allele (t). The "taster" allele confers 
the ability to detect the bitter chemical PTC, while the "non-taster" allele correlates with the inability to detect PTC.  

• About 25% of the population qualifies as supertasters, and women are more likely to be supertasters than men.  



TAS2R38 on chromosome 7



Two forms of the TAS2R38 gene:
The T allele and the C allele

• TAS2R38 gene variations

• You will explore two forms of the TAS2R38 

gene: The T allele and the C allele. C allele is 

associated with the presence of the 

receptor, which means you could taste PTC 

and bitterness. T allele is associated with 

the absence of the receptor, which means 

you could not taste PTC and bitterness.
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Two forms of the TAS2R38 gene:
The T allele and the t allele

• TAS2R38 gene variations



Two forms of the TAS2R38 gene:
The T allele and the t allele

• TAS2R38 gene variations



Two forms of the TAS2R38 gene:
The T allele and the t allele

TT tt Tt tT

Taster TT /non-taster tt
Partial taster
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No taste



Activity 2
Taste Test Polymerase Chain Reaction
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8 Mr Butler
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11 Shyanne Cook 

12 Shalynn g

13 Lilly Gartin
14 Kane J
15 Aly 

DNA Sample Number Code



How do we figure out what your genes are? 

• 1. We have to amplify your DNA to be able 

to test it and see it. 

• 2 How do we amplify DNA? 







In this step, you will use PCR to amplify 
part of the TAS2R38 gene. The 
sequence of gene fragment we are 
copying includes a C/T mutation, that 
contributes to taste perception. This 
C/T mutation is also known as a single 
nucleotide polymorphism (SNP) with 
the code rs1726866.

https://www.snpedia.com/index.php/Rs1726866


Take your prepared samples to the Thermocycler

Step 1: Add 1 uL buffer
Step 2: Add 1 uL enzyme 
Total will be 12 uL 
Step 3: take to black PCR machine to digest for 30 
Min at 37 C

Step 1: Add 10 uL from Tube 1 into a new empty Tube 2 

1 2



Activity 2
Taste Test Gel Electrophoresis





Protocol – Gel electrophoresis

Add 5 uL purple dye so we can see the sample in the water. It will be heavier than water and will sink into well.  



DNA is negatively charged on its backbone 

Load 30 uL of reaction into one well of the gel.  It will be heavier than water and will sink into well.  



Purple 

Take your tube and add 5 uL of purple dye 

Load 30 uL of reaction into one well of the gel.  
It will be heavier than water and will sink into well. 

Run 30-45 min at 100 V  

Image DNA in the gel and see if BAMHI site is present
In the DNA sample. 





https://www.youtube.com/watch?v=vq759wKCCUQ



Activity 2
Taste Test Observe your cells 



Microscope Parts





Whole skin

Skin has 3 layers: 
Epidermis 
Dermis
Hypodermis
The cells of the epidermis (keratinocytes) 
are constantly dividing and then “dying”
as they get pushed to the surface. 
This creates a water barrier and a 
layer resistant to abrasion. This is what you 
will scrape off with your toothpick.  
Fun fact: According to the American Chemical Society, 
the average adult loses about 500 million skin cells 
each day, or 0.001 to 0.003 ounces (0.03 to 0.09 
grams) of skin flakes an hour.



Whole skin



How to 
stain cheek 

cells



Activity 2
Taste Test Are you a Supertaster? 

What’s your phenotype? 





• To record a PTC test strip, you can note the taste or sensation you experience after 
placing the strip on your tongue:

1. Clear your mouth: Take a sip of water to remove any other tastes.

2. Place the strip: Put the strip on your tongue and leave it there for a few minutes.

3. Record your response: Note the taste or sensation you experience. You can record 
the bitterness on a scale of 1 to 9.

4. Dispose of the strip: Discard the used PTC paper in the waste container provided.

• You can also compare your PTC taste to a control paper. If you don't taste anything 
after 10-15 seconds, you are not a taster.

• The ability to taste PTC is a dominant trait, so about 2/3 to 3/4 of people should be 
able to taste it. People who have two copies of the tasting gene will have a very 
strong reaction to the PTC, while those with one copy of each gene will taste it, but 
not as strongly. People who are homozygous for the non-tasting allele will not be 
able to taste PTC

Are you a supertaster? 



Activity 2
Taste 
Testgenotype 

Are you a Supertaster? 
Observe your genotype  



Taq DNA polymerase 





How do restriction enzymes work? 



Restriction Enzymes only cut certain sequences 

X
X

X



Two forms of the TAS2R38 gene:
The T allele and the C allele

• TAS2R38 gene variations

• You will explore two forms of the TAS2R38 

gene: The T allele and the C allele. C allele is 

associated with the presence of the 

receptor, which means you could taste PTC 

and bitterness. T allele is associated with 

the absence of the receptor, which means 

you could not taste PTC and bitterness.
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Two forms of the TAS2R38 gene:
The T allele and the t allele

• TAS2R38 gene variations



Two forms of the TAS2R38 gene:
The T allele and the t allele

• TAS2R38 gene variations



Two forms of the TAS2R38 gene:
The T allele and the t allele

TT tt Tt tT

Taster TT /non-taster tt
Partial taster

T

t

taste

No taste





In this step, you will use PCR to amplify 
part of the TAS2R38 gene. The 
sequence of gene fragment we are 
copying includes a C/T mutation, that 
contributes to taste perception. This 
C/T mutation is also known as a single 
nucleotide polymorphism (SNP) with 
the code rs1726866.

https://www.snpedia.com/index.php/Rs1726866


Tasters and Non-tasters

Anna Wook Erin Preston ReidC.   D. D.   C.

T T T T Tt t

Tasters: 
Anna
Wook
Erin
Preston
Reid 

Non-tasters:
Cayden
Dakohta



https://www.youtube.com/watch?v=vq759wKCCUQ
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