
How small are chromosomes? 

Slide A

While you watch the video, think about 
the following:

● How could you describe the size of 
chromosomes to a friend? 

● Are chromosomes bigger or 
smaller than a cell?

https://www.jax.org/news-and-insights/minute-to-understanding/what-is-a-chromosome
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What are chromosomes made up of? 

Image of chromosomes from the video

Molecular model of chromosomes

Hydrogen
Oxygen
Nitrogen
Carbon
Phosphorus

Close-up molecular 

structure of chromosomes



How can we look at such small things?
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What kind of challenges will we face when trying to make 
comparisons between these structures at these really 
small scales?

1 millimeter =
1000 micrometers

1 micrometer = 
100 nanometers



Visualizing Similarities and Differences
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This is an image of chromosome pair 2 from one individual cow. 
Colors were added to show where three corresponding dark bands are 
found on each chromosome in this pair.  

● What additional 
patterns does this 
visualization help 
us see in these 
chromosomes?
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The shapes help us keep track of whether they have a similar length 
band at that location or a different one. 
● Symbols were added to help keep track of these patterns.  

Visualizing Similarities and Differences



Symbols Can Help Us Compare
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Since we want to compare chromosomes from quite a few cattle in a 
family, let’s plan on using colors and symbols to represent these sorts of 
patterns, rather than the photographs of the chromosomes themselves. 



Looking at Proteins

Slide F 

 
We already figured out that the structures of the actin and myosin proteins are really important to the job they do. 
Understanding these proteins helps us understand how muscles work. Next you’ll see some other proteins on these 
cards with your cattle… not myosin and actin - these are different proteins. And these different proteins have a 
different structure. See if any patterns you find with these proteins can help you understand what’s going on with 
the heavily muscled cattle.

Remember the actin and myosin proteins we saw in muscles?



Where are these proteins found?
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Egg 
Cells

● Glucose
● Water
● Proteins:
○ Tubulin
○ Histones
○ Albumin
○ Lysin 

Sperm 
Cells

● Glucose
● Water
● Proteins:
○ Tubulin
○ Histones
○ Spermosin
○ Lysin

Substances Found in 

Egg and Sperm Cells

The new protein we’re looking 

at today is called myostatin. 

Look at the list on the left.

Is myostatin found inside 
sperm or egg cells? 



Reassemble Family Trees
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In Lesson 5 we looked at some of the components inside sex cells. But here we are 
seeing that only a very few number of proteins exist inside sperm and eggs. The 
proteins we are about to analyze, called myostatin, are not found in the sperm and egg 
cells. You will see two versions of it on your data, but they’re both called myostatin. 
They can be found inside and outside the body cells of baby cattle and adult cattle. 
Your job is to lay out the family tree again and find patterns with this new information. 

◉ Refer back to your cattle family assigned in Lesson 5 so you can see whose 
parents are whose. 

◉ Look for patterns in the chromosome symbols and with the proteins you see.

◉ Glue your Chromosome/Proteins Data Questions and answer on page 93  in your 
ISN

End of Day 1



Developing a Consensus Model - page 94 

Slide K 

We will work together to come to consensus 
about the relationships between the 
following:
❏ chromosome information
❏ proteins
❏ heavily muscled phenotype

First you will make a group consensus 
model, then we will share and devise a class 
consensus model.



How could we prove a cause?
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Let’s talk about it!   So as of right now, this is what we             

know…

If we had all the lab equipment and technology we 
needed, what could we do to find out for sure if the 
chromosome is causing the myostatin protein and/or the 
heavily muscled phenotype?



Heavily Muscled Cows

Typical Muscled Muscled Cows

In between Muscled Cows



How did these scientists prove a cause? - page 95 
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Read the mice study summary. What did these 

scientists predict? What did they do to confirm 

their predictions?

Markup the text to help you focus your thinking. Consider some of 
these methods, or others that work well for you:
❏ Circle key words.
❏ Underline main ideas.
❏ Keep track of your questions in the margins. 
❏ Put question marks by words or ideas you are curious about. 



What new words did you read about?
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Let’s talk about it!

Share with the class about new words 
that you learned in this reading.



Gene - the basic unit of heredity that determines 

what traits are passed down

Genotype - the inner genetic information that 

determines the outward appearance (phenotype)

Allele - possible alternate forms of genes

Genetic modification - when scientists change an 

organism’s genes



Consensus Discussion
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What did the mice study show about the 
causes of the heavily muscled phenotype?
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Genetic Modification for Heavily Muscled Animals

Fish

Rabbits

Pigs

Goats

CattleIn addition to mice, the genes of all these animals have been 
changed by scientists to produce extra-big muscles.

Fish 
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Naturally Occuring Heavily Muscled Phenotype

DogsCattle

In addition to cattle, sheep and dogs have found to have extra-big 
muscles without having scientists change their genes.

Sheep


