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       A STRANGE CASE OF MUTUALISM
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Standards:

3.1 10 A  Identify the function of a subsystem within a larger system

3.2 10 D  Conduct a multiple step experiment

Introduction and background:  

Although animals cannot digest the cellulose of plants, termites make their living eating wood.   Termites have a special trick – their guts teem with protists that digest the ingested wood particles, converting the cellulose of the wood into sugars and other products that are taken up through the termite’s gut and used for nourishment.  In other words, this is a case of mutualism between the termite and the gut protists.  The protists get a safe home in the termite’s gut and a continual supply of ingested wood.  The termite is unable to digest cellulose by itself, so it uses the protists in its gut to do so. Both partners benefit from the symbiotic association, and that is what mutualism means.

Most of the protists in the termite’s gut are large flagellates (200-300 microns - visible to the naked eye as tiny specks).  Some of these flagellate protists look like fat blobs in hula skirts, and some look like long-haired hippies.  Others resemble worms trailing a few long flagella.  The numbers of these organisms in the termite gut is amazing – much of the gut is just a holding tank for these cellulose-digesting organisms.  All are anaerobic and will quickly die if exposed to the oxygen of air.

Some of the flagellates you will probably see are pictured below.  Trichonympha is squishy and spindle-shaped with a “nose cone” called a rostrum at the anterior end, from which long flagella emerge and lash the water to propel the creature back and forth.  The posterior of Trichonympha is sticky, and this is where it takes wood fragments into itself for digestion. 

Additional background information is found in the video “The Internal Guests of Termites.”
         Trichonympha  



Spirotrichonympha

          Streblomastix
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Guiding questions:

1. What does the word symbiosis mean?
2.  Give an example of mutualistic symbiosis.
Vocabulary:

Protista - A collective name for the single-celled, eukaryotes that are not classified as plants, animals, or 
fungi.  Protists are members of the kingdom Protista.

Flagella - Whip-like macromolecular filaments possessed by some protists.  They are usually used for 
locomotion.  They aid in feeding in some forms.

Flagellates - A general term that biologists use for protists that have flagella.

Mutualism - The type of symbiosis in which both partners benefit from the association.  The best known 
examples are the mutualism between fungi and algae that form lichens, and the mutualism between 
termites and the protists in their gut.

Anaerobic - An environment that lacks oxygen.  The intestines of humans are somewhat anaerobic.  The 
gut of the termite is strongly anaerobic.

Materials:

Video “The Internal Guests of Termites”

Compound microscope or video scope
Microscope slide

Cover slip

Petroleum jelly & paper towel
Live termites

0.7% saline solution

Transfer pipet
Forceps

Ethanol 

Safety:

Students should take care with sharp forceps, and should wash hands after the lab.

Take care to keep termites confined.  

Procedure:

1. Obtain a clean microscope slide and coverslip, a pipet, forceps, and a termite.

2. Put a small amount of petroleum jelly on a piece of paper towel.

3. With a finger or the sticks provided, spread the petroleum jelly in a thin layer on the paper towel.

4. Scrape a small amount of petroleum jelly onto the edges of the coverslip.  DO NOT get any petroleum jelly in the center of the coverslip.  You will not be able to see through the petroleum jelly.

5. Place one or two drops of saline onto the center of the slide using the pipette.

6. Hold the termite’s abdomen in the saline until it releases stool.  Quickly remove the termite as soon as it releases the stool into the saline and immediately put the cover slip on the preparation.

7. Gently press the top of the cover slip to seal the edges.  Some of the sample may escape.   
8. The slide should now be viewed using the compound microscope or video scope.

Questions:                                     

               
1. Note the several different kinds of flagellates and their movements using their flagella.  Sketch several different organisms observed. (Be sure to note the magnification used for each sketch.)
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2. Why can’t animals digest wood?

3. What enzyme breaks down cellulose?

4. Describe the symbiotic relationship between the termite and the microorganisms.

5. Why are anaerobic organisms found in the gut of the termite?

6. Suggest another reason (other than the anaerobic environment) as to why the coverslip is sealed with petroleum jelly.
7. What are the hair-like structures on some of the protists called?  What is the function of these structures?
References:

Ward’s Natural Science video:  The Internal Guests of Termites; copyright 1993.
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