Modeling Mutants: 
Using diatoms as a model for looking at genetic mutations

Standard Met: MS-LS3-1

Grade Level:  7th Grade 

Learning Goal:
· Students apply knowledge of mutations to diatoms and use critical thinking in order to create hypothetical mutant diatoms.

Key Question: 
· [bookmark: _GoBack]How will the phenotype of a diatom change when a mutation occurs in a specific gene?

Misconceptions:
· All mutations are bad

Vocabulary:
New:
· Diatom: A single celled, photosynthetic organism found in aquatic environments.
· Primary production: When the energy in sunlight is converted into organic substances.
· Micron (μm): 1 millionth of a meter, a hair is 80μm wide.
· Radial symmetry: Symmetry around a central axis. Ex: starfish , tulip flower
· Lateral symmetry: Symmetrical on either side of a line. Ex: people, butterfly
· Frustule: Cell wall of a diatom, made of silica.
· Biofuel: A fuel made from living matter.
· Pores: Holes in diatom cell wall.
· Portula: Tubes around edge of diatom cell wall.
· Ribs: Structures that support diatom cell wall.
· Raphe: Slit in diatom cell wall that secretes mucus.
· Spine: Spiky part of diatom cell wall.

Previously Introduced:
· Genetic mutation: Changes in the arrangement of base pairs in the DNA of an organism.
·  Beneficial mutation: A mutation that has positive effects on an organism.
·  Deleterious mutation: A mutation that has negative effects on an organism.
·  Neutral mutation: A mutation that has no effect on an organism. 
·  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:
· 4. Modeling mutants.pptx
·  4. Modeling mutants_feature sheet.pdf
·  4. Modeling mutants_notebook.docx
· 4. Modeling mutants_notebook_key.docx
·  4. Modeling mutants_poster rubric.pdf
·  4. Modeling mutants_poster outlines.pptx
·  4. Modeling mutants_5E.docx
·  4. Modeling mutants worksheet_Amphora sp..docx 
·  4. Modeling mutants worksheet_Cymbella perpusilla.docx
·  4. Modeling mutants worksheet_Diploneis bombus.docx
·  4. Modeling mutants worksheet_Staurosirella pinnata.docx
·  4. Modeling mutants worksheet_Stephanodiscus minutulus.docx
·  4. Modeling mutants worksheet_Thalassiosira pseudonana.docx 


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

	Teacher Does
	Student Does

	ENGAGE                                          Step 4

Explain: Connect to previous lesson

Show: Albino and brown rabbit image

Ask: Does anyone know why these rabbits are different colors?





Explain albinism and that it's a mutation
Show: Image of hawk
Explain: Hawks hunt and eat rabbits, they use their excellent vision to spot rabbits on the ground

Ask: Do you think that the color of the rabbit might affect how easy they are for the hawk to hunt?



Ask: What would be one habitat where the albino mutation might be beneficial and one where it would be deleterious?





Show: Slide with rabbits on dirty and rabbits on snow
Ask: What do you predict would happen to the populations of albino rabbits in these two habitats?



Ask: How could a mutation affect a single organism in nature?
- One sentence



Ask: How would a mutation affect a population in nature?



 Explain: Shift conversation from terrestrial to marine environments
Explain: Zoom in on diatoms in the ocean
Explain: Zoom in on a single diatom

Version 1: If unit was preceded by Primary Production unit

Ask: What do we remember about diatoms?





Ask: Is this what you guys expected?

Version 2: If unit is taught as a stand alone
Explain: Introduce what diatoms are

Ask: After seeing those little brown shapes in this first image, is this what you guys expected?
	                                                          Step 2

Thinking about mutations, listening



Looking and listening
ESR:
Their parents were different colors
Genetics
Genes
They were made that way

 Looking and listening





Discuss in groups, 30 seconds
ESR: 
Yes, they would be easier to see. 
Yes, they might move slower because of the mutation.

Discuss in groups, 30 seconds
ESR: 
It would be beneficial in a snowy habitat
It would be a deleterious mutation in a brown or green habitat
It wouldn’t have an effect in a habitat where rabbits can hide


Discuss and share out
ESR:
Population would grow in snowy areas
Population would decrease in field/ forest areas

Discuss in groups and share out
ESR:	
Make them all die
Make them look different and act different
Help them live
Discuss in groups and share out
ESR:
Population could grow
Population could shrink

 Listening, looking at supporting images

Listening, looking at supporting images





 Discuss in groups and share out
ESR:
They are green
They grow in media
They need nutrients
They are primary producers
Discuss at tables




Discuss at tables

	EXPLORE                                        Step 5

Guided note taking
Explain: Note taking format
Explain: Diatoms come in many different shapes








Explain: What is a diatom?














Explain: Why diatoms are important in the environment
Ask: Do any of you guys eat seafood?





















Explain: How big diatoms are






Facilitate: Students filling out vocabulary

Explain: Diatom cell wall, frustule
Ask: Can someone tell me what a scale bar is?





Ask: Does anyone know what a micron is?



Ask: You guys learned about plant and animal cells, do you remember what their cell walls are made of?

Explain: Diatom cell wall diagram


















Explain: Radial and bilateral symmetry







Explain: Diatom cell division





Explain: Biofuels application











Explain: Nanotechnology applications






Explain: Making mutant diatoms




Facilitate: Students filling out vocabulary

Explain: Introduce the lesson's activity
- These are the different species you will get the chance to make hypothetical mutants from

Explain: Pores
- Allow nutrients in and protect from viruses








Explain: Portula
- Secrete chitin to help diatoms float








Explain: Ribs
- Provide structural support for the frustule





Explain: Raphe
- Secrete mucus to help them stick to and glide along surfaces







Explain: Spines
- Protect from herbivores and help float








Facilitate: Students filling out vocabulary

Modeling mutants
Facilitate students creating hypothetical mutants
- Print and hand out 4. Modeling mutants_..... worksheets for each student
- Print/ make available 4. Modeling mutants_feature sheet (1-2 per table)
- Go through worksheet with students
- Give students time to work through worksheets and answer questions

	                                                           Step 3



Filling in guided notes: 
1) Some shapes diatoms can be are___________.
ESR:
Round
Triangular
Long and thin
Big
Small

Filling in guided notes:
2) Diatoms are  _______________.
ESR: 
Single celled organisms
Algae
Photosynthetic 
3) Diatoms get their energy from the ________ and convert it into energy for their cells using ___________.
ESR: 
Sun
Light 
& 
Photosynthesis



Discuss and share out
ESR:
Yes
Filling in guided notes:
4) Diatoms account for ______ of the world's primary production.
ESR: 
20%
1/5th 
5) Diatoms make the oxygen in ___ out of ___ breaths we take.
ESR: 
1 
& 
5
6) Why do diatoms matter to people who eat seafood? 
 ESR: 
They are the food for fish
They are important in food webs
Fish eat them

Filling in guided notes:
7) How big is a diatom compared to a dime? 
ESR: 
The size of the president’s eye
Tiny 


Filling in vocabulary words

Filling in guided notes:
Sharing out
ESR: 
Something that tells you how heavy a something is
Something that tells you how big something is
Sharing out
ESR: 
A small measurement
Something a microscope measures
Sharing out
ESR:
Plasma membrane
Cellulose
Filling in guided notes:
8) A hair is 80μm wide. How many um wide are some diatoms?
ESR: 
Between 2 and 100μm
9) What is a diatom shaped like?
ESR: 
A petri dish
A box with a lid 
10)  What is the top of a diatom called?
ESR:
 The valve
The lid
11) Circle which frustule image is the most impressive to you.  Why is it impressive? 
ESR: 
It’s pretty
It as a cool pattern
It's interesting 
Filling in guided notes:
12) These are all different species of diatoms. Some have ____________ symmetry and others have ______________ symmetry.
ESR: 
Radial 
& 
Lateral 
Filling in guided notes:
13) How do diatoms re-produce? 
ESR: 
Similar to bacteria
They copy their cells and divide
They make daughter cells 
Filling in guided notes:
14) What is a biofuel?
ESR: 
Fuels made by nature
Gas that can be made by plants
Oil from algae 
15)  Diatoms make _____________ that can be used for biofuels.
ESR:
 Lipids
Fats
Oils
Filling in guided notes:
16) Frustules can be used in research about _____________________.
ESR: 
Drugs
Doses of drugs
Medicine 
Filling in guided notes:
17) This diatom is a mutant. Scientists can create mutant diatoms using _______.
 ESR: 
Uv light 
Filling in vocabulary words

Looking at images of diatoms



Filling in guided notes:
18) Diatoms need pores _______ and  _____.
 ESR: 
Get nutrients
Allow in nutrients 
&
Keep viruses out
Protect them 


Filling in guided notes:
19) Portula secrete ____ in order to help diatoms __________.
 ESR: 
Chitin 
&
Float
Stay near the surface
Get sunlight 

Filling in guided notes:
20) Ribs provide _______________to diatoms.
 ESR: 
Support
Structural support 


Filling in guided notes:
21) Raphes secret______ which helps diatoms to ________.
 ESR: 
Mucus
Goo 
&
Move
Glide, stick to surfaces

Filling in guided notes:
22) Spines protect diatoms from _____ and help diatoms_________.
 ESR: 
Herbivores
Predators 
& 
Float
Stay near the surface
Get sunlight 
Filling in vocabulary words


Listening, following along with their own worksheets

Hypothesizing about different mutants, describing them, drawing them, working through worksheets


	EXPLAIN                                         Step 6

Facilitate creation of posters
- Describe poster requirements
- Hand out/ make available: 4. Modeling mutants_poster rubric and 4. Modeling mutants_outlines

Facilitate poster sessions
- Hand out sticky notes for students to ask questions on
- Divide class into four groups
	                                                            Step 1

Listening to requirements and thinking about their mutants
Making posters using rubric and outlines



Presenting posters to 1/4 of class. Students who are listening write questions on sticky notes and stick them to the posters.

	EVALUATE   
                                
- Student guided notes
- Student worksheets
- Student posters, presentations and presentation questions
- Student answers to presentation questions
	EXTEND                     
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