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The Rainbow in Your Eyes: Aria's Guide to
Eye Color Genetics!

Materials Needed:

Computer with internet access (for research)

Paper (plain and/or graph paper for pedigree)

Pencils, colored pencils, markers, or crayons

"Family Eye Color Survey" sheet (you can create this: columns for Name, Relationship to You,
Eye Color)

Lesson Steps:

Introduction: Why Are Your Eyes That Color?

Hi Aria! Have you ever looked in the mirror and wondered exactly why your eyes are the unique
color they are? Or why siblings, even with the same parents, can have different eye colors? It's like a
beautiful, complex genetic puzzle! Today, we're going to become eye color detectives and explore
the amazing science behind it. Forget simple 'brown is always dominant over blue' - it's much more
interesting than that!

Part 1: The Rainbow Science - More Than Just Blue and Brown!

Eye color isn't determined by just one gene; it's a team effort! The color of your eyes comes from a
pigment called melanin, the same pigment that gives color to your skin and hair. The amount and
quality of melanin in the front layers of your iris (the colored part of your eye) determine your eye
color.

Key Genetic Players:
While many genes are involved, two are major influencers:

e OCA2 (Oculocutaneous Albinism Il gene): This gene produces a protein called P protein,
which is crucial for making melanin. Think of it as a melanin factory worker.

¢ HERC2 (HECT And RLD Domain Containing E3 Ubiquitin Protein Ligase 2 gene):
Located near OCA2, HERC2 has a region that acts like a switch, controlling how active the
OCA2 gene is. It can turn OCA2 'on' high, low, or somewhere in between.

Because multiple genes (at least 15 identified so far!) contribute smaller effects, eye color is a
polygenic trait. This is why we see a continuous spectrum of colors - from the lightest blues to the
darkest browns, and all the greens, hazels, and grays in between!

Activity 1: The Melanin Spectrum Challenge
Let's visualize this!

1. Observe & Sketch: Think about all the different eye colors you've seen in people, pets, or
pictures. On a piece of paper, try to draw or list these colors, arranging them to create a
spectrum from those with the least melanin (like light blue) to those with the most melanin
(like dark brown/black).

2. Research & Explain: Using the internet (with adult permission), briefly research how melanin
creates different eye colors. For example:

o Why do blue eyes appear blue if they have very little melanin? (Hint: It's about light
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scattering, similar to why the sky is blue!)
o How do green or hazel eyes get their color? (Hint: It's often a mix of some melanin and
light scattering.)
Write a short paragraph summarizing your findings.

Part 2: Family Eye Color Detective

Now, let's put on our detective hats and investigate your own family's eye colors!
Activity 2: Your Family Eye Color Pedigree

Instructions:

1. Gather Data: Using your "Family Eye Color Survey" sheet, ask your family members (parents,
grandparents, aunts, uncles, siblings if you have them) about their natural eye color. Record
this information.

2. Create a Pedigree Chart: A pedigree chart is like a family tree for a specific trait. Use paper
(graph paper can be helpful) to draw one for eye color. Standard symbols are: squares for
males, circles for females. Connect parents with a horizontal line, and children with lines
dropping down. Inside or next to each symbol, write the person's eye color. You can color-code
them too! (If you're unsure how to start, search for "simple pedigree chart examples" online.)

3. Analyze Your Chart: Look at your completed pedigree. What patterns do you notice? Are
specific colors common? Are there any surprises?

Think about it: Does the inheritance of eye color in your family seem to follow simple
dominant/recessive rules, or does it look more complex, supporting the idea of a polygenic trait?
Discuss your observations.

Part 3: Designer Eyes - Create an Offspring!

This is where your scientific understanding meets creativity! While we can't predict eye color with
100% certainty because it's so complex, we can explore the fascinating possibilities.

Activity 3: The "Future Eyes" Project
Instructions:

1. Choose the Parents: Select two individuals to be 'parents' for this project. You could use
yourself and a hypothetical partner, two characters from a book, or even two of your pets (if
you imagine they had human-like eye genetics!). Note their eye colors and any information
you gathered about *their* parents' eye colors if possible (this gives clues about the genes
they might carry).

2. Predict and Design: Based on your understanding of polygenic inheritance (multiple genes,
contributions from both parents, resulting in a range of possibilities):

o List 2-3 possible eye colors their child could have.

o Choose one of these possibilities and draw a detailed portrait of this hypothetical child's
eyes. What specific color are they? Are they a solid color, or do they have flecks, rings, or
variations (e.g., central heterochromia)? Be creative!

3. Explain Your Design: Write a short paragraph explaining why you chose that particular eye
color and pattern for the child. Refer to the parents' eye colors and the concept of multiple
genes mixing. For example: "l designed the child to have hazel eyes with golden flecks
because Parent 1 has dark brown eyes (suggesting strong melanin production genes like OCA2
being highly active) and Parent 2 has light blue eyes (suggesting less active OCA2). The child
might inherit a mix, leading to intermediate melanin like hazel, and perhaps some other
contributing genes cause the golden flecks."
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Remember: With polygenic traits, there's a beautiful range of outcomes! It's like mixing different
amounts of various paint colors to get a unique shade.

Wrapping It Up: What Did You Discover?
Let's reflect on your journey into eye color genetics:

¢ What was the most surprising or interesting thing you learned about eye color today?

e How has learning about polygenic inheritance changed your understanding of how traits are
passed down, compared to simpler single-gene traits?

¢ Can you think of other human traits that are likely polygenic (influenced by many genes)?
(Hint: Think about traits that show a wide range of variation in the population).

Extra Exploration (Optional Challenge!):
If you're curious for more:

e Research specific eye conditions related to melanin or iris structure, such as albinism or
heterochromia (having two different colored eyes, or different colors within one eye). How do
these relate to the genetics we discussed?

¢ Look up an online 'eye color calculator' (with parental supervision). Input some hypothetical
parent data. How do its predictions compare to your creative design? Remember these
calculators are based on probabilities and simplified models!

Great job exploring the fascinating world of eye color genetics, Aria!
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