
A Journey 
Through 
DNA



Meet Gregory
Hello!



Let’s start from the beginning: 
What is DNA?



What does DNA look like?
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Where is DNA found?
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What has DNA?



DNA Sequencing
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Where does your DNA 
come from?
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More about inheritance

• In the 1860s, an Austrian monk named Gregor Mendel began to learn 

how inheritance worked 

• Mendel discovered the principles of inheritance by studying pea plants, 

long before anyone knew what DNA was!



What did we learn from Mendel?

• Mendel established three principles:

• Offspring receive one copy of each gene from each parent

• The inheritance of one trait is not connected to the 

inheritance of other traits

• An organism will display the dominant gene

• While there are exceptions to these principles, these 

set the foundations of genetics study.



Some important terms

• Within the genome are specific areas of DNA called Genes.

• Genes provide the code for proteins, which are responsible for 
things like building muscles, enzymes, hormones and so much 
more in an organism. Genes can have more than one version.

• Traits are determined by genes. Different version of genes cause 
different versions of traits.

• We call these different versions of traits Alleles.

• Let’s go through an example on the next slide!



Mendel’s Peas

• Mendel looked at the color of pea seeds, starting with either pure-
bred Green or pure-bred Yellow.
• Seed color is our trait

• Green or yellow are the alleles

• When green seeded plants were crossed with yellow seeded 
plants, all the offspring had yellow seeds!



More Mendel’s Peas

• When this new generation of yellow seeded plants were crossed together, 75% of 
the plants had yellow seeds and 25% had green seeds
• Yellow is the dominant allele – when the allele for yellow is inherited, the seeds will be 

yellow

• Green is recessive – only when two copies of the green allele are inherited will the seeds be 
green

• This means a trait can be 'hidden' or 'skip' generations before it is seen again
• In humans, we often see this with the genes for red hair!



How do we study inheritance?

• To better understand inheritance, we 

need to look at genotype and phenotype

• Genotype: The genetics of the trait

• Phenotype: How the trait is expressed

• In the case of our peas, the phenotype is 

easy: yellow or green



Genotypes

• Since we know the first generation were pure-bred plants and that 
yellow is the dominant trait, we can assign each seed a genotype
• Dominate alleles are expressed as capital letters

• Recessive alleles are expressed as lower-case letters

• This means each offspring's genotype is Yy, since they get one 
allele from each parent

yyYY

yyYY YyYy Yy Yy



Genotypes

• When that new Yy generation is crossed with each other, there are 3 
possible genotypes:
• YY

• Yy (the same as yY, we always write the dominant allele first)

• yy

• There is a 25% chance of the genotype being yy and the green 
phenotype showing up again!

yyYy YyYy YY Yy



Punnett Squares

• We can make a simple chart to look at possible 
genotypes and their frequency.

• These are called punnett squares.

• Let’s look at the one for our second generation of peas
• The parent genotypes are written on the top and side

• Their offspring's’ potential genotypes are then filled in

Parent 
genotype Y y

Y YY Yy

y Yy yy



Try it out!

• Use a punnett squre to determine the 

genotypic and phenotypic frequency 

of offspring of a Yy pea and a yy pea

Parent 
genotype Y y

y

y



How'd you do?

• In this generation, on average, half the 

peas would be yellow (Yy) and half 

would be green (yy).

Parent 
genotype Y y

y Yy yy

y Yy yy



How does this work in humans?
• Human genetics are a lot more complicated than pea plants, but we 

can still study how traits are passed through a family

• Most human genetics are done by sequencing the genome and 
looking at specific genes

• Different alleles have different DNA sequences that researchers and 
doctors can ‘read’ to understand genetic diseases

• Genetic counselors are important to helping people understand 
their genome sequences. This can be important not just to the 
person, who might be at risk of a disease, but also if someone could 
pass on a disease to their children. 



Genomics
• The world of genetics and genomics is vast and constantly 

changing as we learn new things!

• Studying DNA helps us do all kinds of things: treat disease, solve 

crimes, protect wildlife, and so much more!

• Modern and future uses of genomics will make medicine more 

personalized and help us all live healthier lives.

• Hopefully this introduction to DNA makes you want to learn more! 



Let’s review
• DNA is double helix made of nucleotide bases. 

• The order of the nucleotides is the organism’s genome. This order can be found by 
using a DNA sequencing machine.

• DNA is organized into structures called chromosomes. Each organism has two 
copies of each chromosome: one inherited from each parent.

• In chromosomes are areas called genes. Genes code for a trait (e.g., pea seed 
color).

• A trait can have many variations, called alleles (e.g., yellow versus green).

• Alleles can be dominant or recessive. Recessive alleles require two copies (one 
from each parent) to be expressed.

• The genetics of a trail (e.g., Yy or yy) are called the genotype while the trait shown 
(e.g., yellow or green) is the phenotype.



Great work!
See you later!

We hope you learned something new 
about DNA today (or at least had a 

good review).

Thank you for joining us for DNA Day 
and we hope you’ll check out the 

other fun activities on our website!



Additional Resources

National Human Genome 
Research Institute

American Society of Human 
Genetics

Genetic Science Learning 
Center

https://www.genome.gov/about-genomics
https://www.ashg.org/discover-genetics/
https://learn.genetics.utah.edu/

