This is a modified version of an exercise by Sue Merkel.
Assignment 3
Microbiology for Health Science


Name___________________________________________

Part I.  
1) Look at the diagrams on the next page of three different prokaryotic cell envelopes.  Determine which cell envelope shows a gram positive, gram negative, and archaeal cell wall and label cell type.  
2) Label the components of each cell wall and membrane using the list below.

(Note: not all cells have all the structures listed)

Peptidoglycan


 lipopolysaccharide

cytoplasmic membrane 
periplasmic space

outer membrane 

phospholipid bi-layer

integral membrane protein 
teichoic acid

porin protein


cell wall

3) Which three general structures do all 3 cell types have in common? (Choose from the list below.)

cell wall 

lipopolysaccharide

periplasmic space 

teichoic acid

outer membrane 

cytoplasmic membrane

porin proteins 


peptidoglycan cell wall

integral membrane proteins

b) What is the function of each of these three structures you circled above?
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Part II. 
Antibiotics are organic chemicals that selectively kill bacterial cells (without harming eukaryotic cells). Many antibiotics work by attacking and disrupting different parts of the bacterial cell envelope.

For example, vancomycin is an antibiotic that has become critical for controlling penicillin-resistant bacteria. This large glycopeptide (molecular wt. = 1449) binds to cell wall precursors and interferes with peptidoglycan synthesis.

The polymyxins are a group of antibiotics that are particularly effective as a topical antibiotic against skin infections. These large polypeptides (molecular wt. = 1202) can disrupt some bacterial membranes by binding preferentially to lipid A molecules. In the experiments below, different prokaryotic cells were grown in broth cultures in the presence or absence of an antibiotic (either vancomycin or polymixin) After 1 hour, cells were rinsed, and the percent of bacteria that survived was determined.
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Using the data above, predict which experiment (A or B) was done using vancomycin and which
experiment was done using polymyxin, and explain your rationale.
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Using the data above, predict which experiment (A or B) was done using vancomycin and which experiment was done using polymyxin, and explain your rationale.

NOTE: Bacillus has a Gram (+) type cell wall; E.coli has a Gram (-) type cell wall and

Methanobacterium is an Archaea. (Hint: think about cell wall structure).
