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Lesson 3 POGIL: Investigating a 3D Model of a Human Cell
Mitosis has a lot of moving parts. To practice identifying and describing the phases of mitosis, we can use the Visual Guide to Human Cells from the Allen Institute for Cell Science. This tool was developed by scientists and scientific illustrators to model in 3D what real human cells look like throughout cell division. In lesson 2, you learned about methods that scientists at the Allen Institute for Cell Science use to study human cells and how they collect data from these cells to construct 3D models.

Part 1: Looking at a cell in 3D 

Go to: allencell.org/visual-guide-to-human-cells.html 

Click on the drop-down arrow next to “divide” on the left side of the screen. 

Click on “chromatin.”
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To orient you to this webpage, notice the 3D model of the cell is in the center of a circle that displays the different stages of the cell cycle. Because we selected “chromatin” from the lefthand side menu, the chromatin is shown on the 3D model as the grey substance in the middle of the cell. 
The default setting you are looking at is the 3D model of the cell in interphase. You can rotate the cell in the middle by clicking on the cell and dragging your mouse in any direction. This can help you view the cell from several different angles. You can also click on the cell and scroll up and down (or pinch on a trackpad) to zoom in or out. 

With “chromatin” selected, answer the questions below:

1. [bookmark: _Int_yn1uQcUO]Interpreting a 3D model of a human cell can be pretty different than looking at a typical 2D drawing of a cell in a textbook. Name and describe at least 3 things that you notice are different between this 3D model of a cell and a typical 2D drawing of a cell: 





2. Why isn’t this model of a human cell perfectly spherical? Specifically, why does the bottom of the cell look flatter than the top?  (1-2 sentences)



3. Provide a one sentence definition of chromatin: 



4. What happens to DNA during interphase? (1-2 sentences) 



Click on the green portion of the circle labeled “Pro.” This will change the 3D model to display what the cell looks like in prophase.

5. We just changed the Visual Guide to Human Cells from displaying interphase to prophase. In the real cell cycle, what factors could potentially prevent the cell from moving from interphase into prophase? (1-2 sentences)



Now click on the part of the cell cycle that says “ProMeta.” Prometaphase is an intermediate stage between prophase and metaphase during mitosis. 

6. Describe how the chromatin appears to change from prophase to prometaphase. (1-3 sentences)



7. Now click on the part of the cell cycle that says “Meta.” Describe how the chromatin appears to change from prometaphase to metaphase. (1-3 sentences)




8. Finally, click on “Anaphase.” Describe what your 3D model now looks like. (1-3 sentences)



Part 2: Microtubules
Now that we have tracked the chromatin throughout mitosis, let’s look at a different cellular structure. Click back to the “Prophase” part of the cell cycle. Next, click on the “microtubules” drop down arrow from the menu on the left side. Notice that when you have microtubules selected, you see both microtubules and chromatin in the 3D model. Also take note that the right side of the model provides helpful background information on microtubules. Feel free to use this information to help you answer the questions below.
Note: You’ll notice there are 3 subcategories under “microtubules” -- alpha tubulin, beta tubulin, and kinesin. Feel free to ignore these categories for the purpose of this assignment. 



9.  Describe what your cell, which now shows both the microtubules and chromatin, looks like in Prophase. Be sure to use the following vocabulary in your description: chromatin, spindle fibers, and mitotic spindle. 




10.  Now click on “ProMeta” to see what the 3D cell model looks like towards the end of prophase. Describe where the microtubules appear to be in the cell. (2-3 sentences)





11.  Do all the microtubules in your 3D model (when ProMeta is still selected) appear to be directly involved in mitosis? If not, what do you think the other microtubules could be doing in the cell if they aren’t directly involved in cell division? (2-3 sentences)





12.  Next, click on “Meta” of the cell cycle. Describe how your 3D model of the cell has changed. Be sure to use the following vocabulary in your description: chromatin, spindle fibers, mitotic spindle, centrioles. 





13.  Next, click on “Ana” of the cell cycle. Describe how your 3D model of the cell has changed. Be sure to use the following vocabulary in your description: chromatin, spindle fibers, mitotic spindle.



14.  Lastly, click on “Interphase.” How do the microtubules appear in the cell when cell division is not occurring? Describe them and their distribution in the cell. (1-2 sentences)


Part 3: Choose Your Own Cell Structure: 
Now we will explore how different organelles change during cell division. On the left side of your screen, click the “cell structures” tab. From the list of cell structures provided, pick one that you want to observe throughout cell division and fill in the table below. 
Please note that you should not pick “chromatin” or “microtubules” since we already observed those using this 3D model. 
	Cell Structure: ________________


	What is the known function of this structure in the cell? 




	Phase of cell cycle 
	Observations 
(i.e. what does this cellular structure look like at this stage? Where does the structure appear to be in the cell? How much of that structure appears to be present?) 

	Interphase
	

	Prophase
	

	Prometaphase
	

	Metaphase
	

	Anaphase
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