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Activity 2: Super Agent  
 
In this activity, students will learn about the complex 
structure of a bacterium, virus, protozoan, and helminth and 
the unique functions associated with each microbe. Each 
student will then create a “Super Agent” from what they 
have learned about the structure and function of the 
microbes.  
 

Background  
 
Infectious diseases are caused by the invasion of infectious agents or pathogens. The invading 
pathogen begins to grow within the host and, as a consequence, tissue function is impaired. Each 
infectious agent has developed, through time, its own distinctive traits that allow it to live and 
prosper in the host. Even if the host is able to mount an attack against the invading pathogens, 
the infectious agents have ways to avoid these attacks.  
 
Bacteria 
Bacteria are unicellular prokaryotic organisms that have no membrane-bound organelles. Their 
genomes (genetic material) are circular, double-stranded DNA, and most divide by binary 
fission. Despite these characteristics, there is a wide range of diversity among the bacteria. This 
diversity helps bacteria avoid attack from the host. Other examples of structures that help 
bacteria survive are the cell wall, plasmid DNA, and flagellum. 
 
Viruses 
Viruses are unique molecules of nucleic acid surrounded by a protein coat. Viruses are not 
considered living because they have no metabolism and cannot reproduce without a host. Viruses 
are extremely small, which helps them evade the bodyÕs defenses. Viruses can mutate in order to 
survive, and some viral genes code for toxic proteins that help to break open the host cell and 
release the virus.  
 
Protozoa 
Protozoa are unicellular, heterotrophic eukaryotes. They do not have a cell wall and thus are 
capable of flexible movements. Protozoa have many structural devices that help them survive, 
such as the pellicle.  
 
Fungi 
Fungi can be either single-celled (yeast) or multi-celled (molds).  Fungi do not make their own 
food.  Yeast reproduces most often by budding, creating a new cell by pinching a small part off 
the parent cell.  Molds often reproduce by creating spores.   Spores can survive when food is 
scarce.  Spores can also cause allergic reactions in humans. 
 
Helminthes 
Helminthes are simple invertebrate animals. Because they are animals, their physiology is similar 
to ours; therefore, the drugs that kill parasitic helminthes may also affect the humans they 
invade. Some parasitic worms can grow as large as 40 feet. In their larval and egg stage, they are 



MISSION DEBRIEFING:  Teacher G uide  
 

MEDMYST 19 MISSION ONE: ORIENTATION IN ORB  

very small and can easily be ingested by a human host. Many of these invaders have adapted 
very well to living in humans, and people can have them for years without knowing they are 
there. 

 
Learning Objectives  
 
The student will: 

1. learn about the structure and unique functions of various infectious agents. 
2. create an imaginary infectious agent that is made of different structures from various 

infectious agents. 
 

Materials  
 

1. Super Agent Student Activity Sheets 
a. Super Agent Structure: bacterium, virus, protozoan, and helminth.   
b. Super Agent Structure and Function Chart 

2. paper, colored markers, and pencils or computer with drawing program 
3. craft supplies such as toilet paper rolls, pipe cleaners, crepe streamers, cotton balls, etc. 

 
Procedure  
 

1. Before class, make a transparency of the Super Agent Structure diagram for the 
bacterium, virus, protozoan, fungus, and helminth found within the Student Activity 
Sheets. 

2. At the beginning of class, review these infectious agents, and discuss the differences in 
their structures and functions. 

3. Separate the students into groups. 
4. Pass out the different Student Activity Sheets to each group. 
5. Tell the students that they will be creating a Super Agent; a new infectious agent that has 

structures from the four different infectious agents found in their Student Activity Sheets. 
6. Each group should first discuss what structures they would like to include in their super 

agent and why. They can document this information along with the name of their super 
agent and where the super agent would be found in the Super Agent Structure and 
Function Chart. 

7. The students can create of a model of their super agent by drawing the agent on paper or 
on the computer.  Alternatively, they can build the agents from the craft supplies 
provided. 

8. A good estimate for the amount of time needed for the students to plan and then 
draw/build their new Super Agent is about 40 minutes. 

9. After everyone has finished with their creation, have each group present their super agent 
to the class. Have students point out the outstanding characteristics of their super agent. 

 
Possible adaptations to the activity 
¥ Have your students create a story that talks about the history and pathology of their super 

agent, giving details of where the bug came from, who is usually infected, what disease it 
causes, and how to treat the disease. 
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Extension Activities  
 

¥ Language Arts: Write a description of the disease that your super agent would cause and 
how to treat the disease.   

¥ Science: Investigate how microbes have been altered for use in biotechnology. 
¥ Health: Discuss what environmental factors have affected the structure and functions of 

infectious agents. 
 
Standards  
 

National Science Education Standards, Grades 5-8 
¥ Science Content Standard A: All students should develop abilities necessary to do 

scientific inquiry. 
 
¥  Science Content Standard C: All students should develop understanding of structure and 

function in living systems. 
 

¥ Science Content Standard C: All students should develop understanding of diversity and 
adaptations of organisms. 

 
 
Books  

 
¥ Ward, B. 2000. Eyewitness Book: Epidemics. New York: Doring Kindersley. 
¥ Snedden, R. 2000. A World of Microorganisms. Chicago: Heinemann Library.  

 
 
Web Sites  
 

¥ Stalking the Mysterious Microbe 
http://www.microbe.org/  

¥ CELLS Alive!  
http://www.cellsalive.com/  

¥ The Bad Bug Book 
http://vm.cfsan.fda.gov/~mow/intro.html  
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Bacterium  

Capsule: 
¥ Outer covering of some 

bacteria 
¥ Keeps it from drying out 
¥ Makes it harder for other 

microorganisms to eat 

Cell Wall: 
¥ Holds pili and flagella 
¥ Gives cell its shape 
¥ Keeps cell from 

bursting in some 
environments 

Cell membrane: 
¥ Thin layer of fats 
¥ Regulates what goes in 

and out 

Pilus (plural pili) : 
¥ Present on some bacteria 
¥ Help bacterium stick to host 
¥ Some bacteria canÕt infect hosts if 

they have no pili 
¥ Special pili can link bacteria to 

each other to share plasmid DNA 

Cytoplasm: 
¥ Gel-like 

contents of cell 

Flagellum (plural flagella): 
¥ Present on some 

bacteria 
¥ Hair-like 
¥ Allows bacteria to move 

away from toxins 
¥ Allows bacteria to move 

toward food or light 

Plasmid DNA: 
¥ Not all bacteria have these 
¥ Small circles of DNA 
¥ Contain optional information  
¥ Can help bacteria be 

resistant to antibiotics 
¥ Can be shared with other 

bacteria 

Chromosomal DNA: 
¥ Large, circular DNA 
¥ Has all the information to 

make new bacterium 

Ribosomes: 
¥ Small organelles 

floating in cytoplasm 
¥ Make protein 
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 Helminth  
 

Hooks: 
¥ On the head 
¥ Helps worm to 

stick to the wall 
of the intestine 

Suckers: 
¥ On the head 
¥ Helps worm to stick to the 

wall of the intestine 
¥  

Proglottids: 
¥ Body segments 
¥ Worm grows by adding body segments.  New ones are added near 

the head. 
¥ Each segment contains male and female organs, so they often 

fertilize themselves. 

Head or     Proglottids or  
Scolex  Neck       Body Segments 

Helminths: 
Disease-causing 
worms have three 
main body segments.   
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Protozoa  

 
 
 
 
 

 
 
 

 

Anal Pore: 
¥ Ejects waste 

from the cell.     

Food Vacuole 
¥ Food enters through 

gullet  
¥ Food is digested 

inside the food 
vacuole 

Pellicle: 
¥ Found in some 

types 
¥ Protects and 

strengthens the 
outside 

Nucleus: 
¥ Contains DNA 
¥ Has all the information to 

make a new organism 

Cytoplasm: 
¥ Gel-like contents 

of cell 
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Virus  

Spikes: (red) 
¥ Some spikes help the virus stick to its 

host cell 
¥ Some spikes help virus put its genetic 

material into host cell 
¥ Some spikes help virus leave host cell 

Envelope: (blue) 
¥ Not present in all types of viruses 
¥ Taken from infected cell when virus leaves 

the cell 

Capsid: (yellow): 
¥ Protein covering 
¥ Protects genetic 

material 
 

Genetic Material: 
¥ Either DNA or RNA 
¥ Much smaller than in other 

organisms 
¥ Contains all of the information 

required to make a new virus 
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Fungus  
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

 

 
 
 

 
 
 
 
 
 
 
 
 
 
 

Bud 
¥ Beginning of new yeast cell 
¥ Will pinch off from parent 

and become independent  
 
 

Nucleus 
¥ Holds genetic information 
¥ Has large pores in membrane 

so molecules can get in and 
out  

 
 

Vacuole 
¥ Helps digest molecules 
¥ Helps recycle molecules 
 

Mitochondrium (pl., mito chondria) 
¥ Makes energy  
 
 

Cell Wall 
¥ Outermost covering of cell 
¥ Gives cell its shape 
¥ Keeps cell from bursting in some 

environments 
 
 

Cell Membrane 
¥ Thin layer of fats 
¥ Regulates what goes in and out 
 
 

Cytoplasm 
¥ Gel-like contents of cell 
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Super Agent   
 
In this activity, you will learn about the complex 
structure of a bacterium, virus, protozoan, and helminth 
and the unique functions of these microbes. Then you 
will create a “super agent” which has your favorite 
features and characteristics.  
 
 
 

 
Materials  

1. Super Agent Student Activity Sheets 
2. Super Agent Structure: bacterium, virus, protozoa, and helminth.   
3. Super Agent Structure and Function Chart 
4. paper and colored markers and pencils or computer with drawing program 
5. craft supplies (optional) 

 
Procedure  
 

1. Review the structures of a bacterium, virus, protozoan, fungus and helminth. 
2. Separate into groups. 
3. Each group should have the Super Agent Student Activity Sheets. 
4. Review the infectious agents' structures, and discuss what structures you would like to 

include in your super agent and why.  
5. On the Super Agent Structure and Function Chart, write down each unique structure you 

would like to include in your super agent, the function of each structure, and why you 
would like to include this structure.  If you are using craft supplies, make a note of what 
each will represent (for example, crepe streamer will be flagellum) 

6. Think of a name you would give your new super agent, and where you would find this 
pathogen. 

7. After you have discussed and written down all the structures you would like to include, 
create of a model of your super agent.  Depending on what your teacher provided, use a 
drawing program on the computer, paper and markers or craft supplies. 

8. When everyone has finished with their creation, present your super agent to the class. 
9. Try to decide which super agent you like the best.  Fill in the super agent bio on why you 

like this infectious agent. 
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Super Agent  
 

Name(s) ______________________________________________________  
Super Agent  Name___________________________________________  
Description__________________________________________________  
_____________________________________________________________________________
_ 

 

Structure and Function Table  

Structure  Function  Reason for picking the structure  
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Name______________________ Class_________ Date______ 
 

Super Agent Bio  
 
 

1. Record the super agent that you liked best. 
 
 

2. Why do you like this super agent best? 
 
 
 

3. What characteristics of a virus does this super agent have? 
 
 
 

4. What characteristics of a bacterium does this super agent have? 
 
 
 
 

5. What characteristics of protozoa does this super agent have? 
 
 
 
 

6. What characteristics of a helminth does this super agent have? 
 
 
 
 

7. Do you think antibiotics would work against this super agent? 
 
 
 


