Genes to Proteins: 
Using models to look at genes as instructions for proteins

Standard Met: MS-LS3-1

Grade Level:  7th Grade 

Learning Goal:
· Students understand that the pattern of base pairs in a gene determines the structure of the protein which the gene codes for.

Key Question: 
· [bookmark: _GoBack]What is the relationship between genes and proteins?

Misconceptions:
· Genes make proteins
· Genes tell proteins what to do
· Genes are proteins

Vocabulary:
Previously introduced 
· Protein: Compounds made by organisms that are involved in almost every aspect of what happens in living organisms.
· Function: What something does, or its job. 

Teaching Materials:
·  2. From gene to protein-5E.docx
·  2. From gene to protein-activity instructions.docx
·  2. From gene to protein-activity key.docx
·  2. From gene to protein-flipchart.flipchart 
·  2. From gene to protein.ppt
· 2. From gene to protein-notebook.docx
· 2. From gene to protein-notebook-key.docx 


Notes:
· Underlined sections indicate activities where students must record something in their notebooks






	Teacher Does
	Student Does

	ENGAGE                                          Step 4

Explain: Remind students of the connections between genes, proteins and phenotype
Ask: Think back to the last lesson, what is it that actually creates the different phenotypes?



Explain: Create connection between previously learned concepts and the upcoming lesson

Facilitate: Give students time to discuss the following hypothesis question.
1. What is the relationship between genes and proteins?


	                                                          Step 2

Looking at supporting images

Thinking individually
ESR: 
Proteins
Construction workers
Things with jobs
Looking at supporting images


Discuss in table groups and then record hypotheses in notebooks
ESR: 
Genes make proteins
Genes tell proteins what to make
Genes become proteins


 

	EXPLORE                                        Step 5

Ask: What do you know about genes?









Ask: What do you know about proteins?











Explain: Give example of how a protein might change what they were doing
- Transports the building blocks too slowly
- Transports the wrong building blocks

Explain: Introduce lesson's activity
- Emphasize relationship of structure and function in proteins

Explain: Genes contain base pairs in specific patterns, these patterns determine the protein’s shape which affects how well it can do its job.
Ask: Can anyone tell me what a gene is made of?


Ask: If a gene is made of DNA does anyone know what these different colored rectangles represent?

Explain: The base pairs on a gene create a specific pattern, or a code. This code holds instructions on how to make a protein that looks and works a certain way. 

Explain: Today you guys are going to act like cells, reading the code in the gene and making proteins from its instructions.

Explain: Walk students through the instructions for the activity
1. Take your genes and look at the first pair of bases, read the gene left to right . 
2. In this example gene the first pair is yellow and red.
3. I will put a key up on the board you can use to interpret the code, you just need to find your pair and next to it will be a description of how to cut your protein template.
4. With each description will be an image showing you where to cut, cut out the blue section shown in the image from your protein template.
5. Move on to the next pair in your gene and make the cuts for that, repeat this with all four pairs.
6. Once you’ve finished write both partner names and the word “Normal” on the protein.
7. After you have completed all 6 steps unfold your proteins and take a look!
- Hand out printed “2. From gene to protein-activity instructions”

Facilitate: Walk around and make sure students are on task and understand what's going on






Facilitate: "Mutate" proteins according to the key provided on slide #10




	                                                           Step 3

Individual thinking and/ or group discussion.  Referencing Cellular Construction Zone notebook if necessary. 
Recording answers in notebooks. 
ESR:
Genes are made of DNA
Genes are what determine phenotype Genes make tail color
Genes are made of base pairs
Genes determine traits 
Individual thinking and/ or group discussion. Referencing Cellular Construction Zone notebook if necessary. 
Recording answers in notebooks. 
ESR:
Proteins are compounds made by organisms
Proteins are involved in almost everything that happens in living organisms
Proteins are involved in determining phenotype
Proteins have different jobs in the cell 
Listening, looking at visuals that accompany explanation



Listening, looking at visuals that accompany explanation





Individual thinking
ESR: 
DNA
Base pairs
Individual thinking
ESR
Base pairs
Don’t know
Listening, looking at visuals that accompany explanation







Listening, looking at visuals that accompany explanation

























Creating "proteins" as partners using the key to interpret the instructions in the gene given to each student

Referencing the instructions to make sure they are doing things correctly

Labeling protein as "Normal"

Creating "proteins" as partners using the key to interpret the instructions in the gene given to each student

Referencing the instructions to make sure they are doing things correctly

Labeling protein as "Abnormal"

	EXPLAIN                                         Step 6

Ask: Compare your proteins, do they look different?
- Have students list the differences in their notebooks

Explain: Connect Protein to Phenotype activity back to Cellular construction zone
- Orient students to the charts used in this activity

Facilitate: Protein #1  chart
Ask: What is this protein’s job?




Ask: What goes in the blank under Protein Function for the Normal protein?
- Writing out a shared response on the board/ flipchart



Ask: What might the Protein Function for the abnormal protein be?
- Write first response on the board/ flipchart



Ask: What would your abnormal protein’s function do to the cell’s phenotype? 
- Draw that phenotype in the box provided





Facilitate: Protein #2 chart
Ask: What is this protein’s job?




Ask: What goes in the blank under Protein Function for the Normal protein?
- Writing out a shared response on the board/ flipchart








Ask: What might the Protein Function for the abnormal protein be?
- Write first response on the board/ flipchart

Ask: What would your abnormal protein’s function do to the cell’s phenotype? 
- Draw that phenotype in the box provided





Facilitate: Protein #3 chart
Ask: What is this protein’s job?



Ask: What goes in the blank under Protein Function for the Normal protein?
- Writing out a shared response on the board/ flipchart




Ask: What might the Protein Function for the abnormal protein be?
- Write first response on the board/ flipchart



Ask: What would your abnormal protein’s function do to the cell’s phenotype? 
- Draw that phenotype in the box provided





Facilitate: Protein #4 chart
Ask: What is this protein’s job?



Ask: What are some possible processes this protein might be starting and stopping?
Ask: How would you describe the function of your normal protein? 
- Have students enter this in notebooks
- Record a student response on the board

Ask: What would a cell normally look like when this protein was doing its job?
- Have students circle if they want the normal function to start OR stop the process













Ask: What might the Protein Function for the abnormal protein be?
- Write first response on the board/ flipchart











Ask: What would your abnormal protein’s function do to the cell’s phenotype? 
- Draw that phenotype in the box provided

















Ask: What determines a protein’s structure?




Ask: What happens to a protein is gene instructions change?





Explain: Orient students to slide
Ask: What causes a change in a protein’s function?





Explain: Guide students through example
Ask: What goes in the blank of this sentence? If a protein’s structure changes that will affect its --------------------.



Ask: How are genes used as instructions to make proteins?





Assign: Homework, re-visit original hypothesis. If answers have changed used evidence in notebooks to support new hypotheses.
	                                                            Step 1

Laying proteins side by side
Discussing and identifying differences between the proteins with partner
Listing differences in notebooks

Listening, looking at visuals that accompany explanation



Looking back at notebooks
Sharing with class
ESR: 
Determines the cell shape
Makes the cell shape
Holds the cell up
Individual thinking

Sharing out
ESR: 
Round
Circle
Recording response in notebook
Discussing in groups

Share out
ESR: 
A different shape (square, triangle etc.)
Recording their response in notebook
Individual thinking
Drawing cell with abnormal phenotype
Going up to board and sharing response/ watching another student
ESR: 
Drawings of shapes provided in the Protein Function column
Recording response in notebook
Looking back at notebooks
Sharing with class
ESR: 
Transports the cell’s building blocks
Moves the building blocks for the cell 
Individual thinking

Sharing out
ESR: 
Green rectangles
Green squares
Green shapes
Squares
Rectangles
Recording response in notebook
Discussing in groups

Share out
ESR: 
A different shape (square, triangle etc.)
Recording their response in notebook
Individual thinking
Drawing cell with abnormal phenotype
Going up to board and sharing response/ watching another student
ESR: 
Drawings of colored shapes (other than green squares) on cell surface. 
Recording response in notebook
Looking back at notebooks
Sharing with class
ESR: 
Builds the cell wall
Makes the cell wall
Individual thinking

Sharing out
ESR: 
Brick
Mesh
Tiny rectangles
Recording response in notebook
Discussing in groups

Share out
ESR: 
A different shape (square, triangle etc.)
Recording their response in notebook
Individual thinking
Drawing cell with abnormal phenotype
Going up to board and sharing response/ watching another student
ESR: Drawings of shapes described in the Protein Function column
Recording response in notebook

Looking back at notebooks
Sharing with class
ESR: 
Starts and stops processes
Tells other proteins what to do
Discussing in groups

Sharing out
Recording responses in notebooks
ESR: 
The building of the cell’s frame
The building of the cell wall
The transport of building 
Individual thinking
Circling start or stop
ESR: provided for the three most likely normal functions
1) Normal function: Starts/ stops the building of the cell’s frame. A circular cell.
2) Normal function: Starts/ stops the building of the cell wall. A circular cell with a fully built cell wall.
3) Normal function: Starts/ stops the transport of the cell’s building blocks. A circular cell wall covered with green squares. 
Drawing responses in notebooks



Discussing in groups

Share out
ESR: provided for the three most likely normal functions
1) Abnormal function: Does not (start/stop) tops the building of the cell’s frame.
2) Abnormal function: Does not (start/ stop) the building of the cell wall.
3) Abnormal: Does not (start/ stop) the transport of the cell’s building blocks.
Recording their response in notebook
Individual thinking
Drawing cell with abnormal phenotype
Going up to board and sharing response/ watching another student
ESR: provided for the three most likely normal functions
1) Abnormal function: Does not (start/stop) tops the building of the cell’s frame. A mis-shapen or shapeless cell.
2) Abnormal function: Does not (start/ stop) the building of the cell wall. A circular cell with a only partially built or over built cell wall.
3) Abnormal function: Does not (start/ stop) the transport of the cell’s building blocks. A circular cell wall with no green squares or too many.
Recording response in notebook
Discuss in groups
ESR: 
The pattern of base pairs
The genetic code
Genes
Recording response in notebook
Discuss in groups
ESR: 
It looks different
Its structure changes
It doesn’t work correctly
Its function changes
Recording response in notebook
Listening and looking at supporting images
Discuss in groups
ESR: 
A change in the genetic code on its gene
A change in its structure
Recording response in notebook
Listening and looking at supporting images
Discuss in groups
ESR: 
Function, job
What it does
How well it works
Recording response in notebook
Discuss in groups
ESR: 
Patterns of base pairs tell it what shape to be
There is a code in its pattern of base pairs
Recording response in notebook
Formulating new hypothesis at home with the new information from the lesson. Recording hypothesis in their notebooks.



	EVALUATE                                    

- Listening to student responses throughout lesson
- Evaluating quality of responses in analysis section of notebook
- Comparing initial and final hypotheses (homework)

	EXTEND   
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