Phytoplankton Cell Model Building:

How to Make a Cyanobacterium Cell Model

Materials and their cell equivalents

· Bowl = cell membrane 
· Construction paper = cell wall 
· Play-doh = cytoplasm
· Ribbon = thylakoids (membraneous vesicles that contain photosynthetic pigments)

· Red hots = phycobilisomes (attached to the thylakoids)

· String = DNA fibrils

· Gushers = carboxysomes 

· Rice = gas vesicles (for regulating buoyancy)

· Tooth picks = cytoskeleton (for giving cell shape and helping in locomotion)

· nonpareil sprinkles = Glycogen granules 

· Glue (for binding)

· Scratch paper (for filling)

· Cell model label (see below)

Example of cyanobacterium cell model
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Instructions

1. Take the bowl and glue the construction paper on it.  This is putting the cell wall (construction paper) on the cell membrane (bowl).  These are the outermost portions of the cell and provide the boundaries of the cell.  

2. Crumple the scratch paper and put it in the bowl (unless you have enough play-doh to completely fill up the bowl).  This is just to save on the use of play-doh in the model.  

3. Cover the scratch paper with play-doh.  This is the cytoplasm of the cell where the cell parts will be placed.  Make sure the play-doh is thick enough for all the cell parts to be stuck in there. 
4. Measure out enough ribbon to make a few concentric circles that are just a little bit smaller than the diameter of the bowl (see Fig. 1 below).  Make 3-4 concentric circles of ribbon around the insider perimeter of the bowl.  These are the thylakoids just inside the cell membrane.  They are membranous vesicles that contain photosynthetic pigments.  

5. Put about 5-10 red hots around and between the layers of the thylakoids.  These are the phycobilisomes, which are used for photosynthesis in these prokaryotic cells.  

6. Cut about 3-4 1-inch long pieces of string and put anywhere inside the innermost thylakoid.  These are the DNA fibrils that contain the genetic information of the cell.  

7. Using about 2-3 gushers and put them anywhere inside the thylakoids.  These are the carboxysomes or organelle-like structures thought to be used in carbon fixation.  

8. Sprinkle about 10 grains of rice around the middle portion of the cell.  These are the gas vesicles which cells use to regulate their buoyancy.  

9. Put 4-6 toothpicks in the cytoplasm of the cell to represent the cytoskeleton.  These structures provide cell shape and help in locomotion.  

10. Finally, put one or two shakes of the nonpareil sprinkles into the cytoplasm.  These sprinkles represent the glycogen granules, which are used for storing energy-rich glycogen.  

11. Make sure the cell parts are squished into the play-doh so they don’t roll around.  

12. Print out the page below for the labeling of the model, put it by your cell model, and enjoy!  

Cyanobacterium Cell Model Labels

· cell membrane 
· cell wall 
· cytoplasm
· thylakoids 
· phycobilisomes
· DNA fibrils

· carboxysomes 

· gas vesicles 

· cytoskeleton 
· Glycogen granules 

