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These questions are derived from the end of the chapter application questions.

1.  If you were given two cultures (one archaea and one gram negative bacteria), other than using phylogenetic analyses describe 3 ways in which you could tell which culture was which.
Lyzozyme:  You could subject each culture to lysozyme, which breaks the Beta 1,4 link in the glycan backbone of the bacteria cell wall.  Gram negative cells would lyse open.  Since archaea either have an S layer cell wall structure or pseudomurien (which contains a Beta 1,3 glycan backbone) the lysozyme would not be effective.
Electron microscopy:  You could use an electron microscope to observe the cell wall structure.  The Archaea would lack the outer membrane present in Gram negative bacteria.  
Chemical analysis of plasma membrane:  You can do a chemical analysis on the plasma membrane of each cell and search for esters or ethers.  The archaea has ether linked phospholipids, while the Gram negative bacteria cell has ester linked Phospholipids.
Chemical analysis of the cell wall:  you can do a chemical analysis of the cell wall of each cell.  N-acetyl muramic acid (NAM) is present in bacteria, but absent in archaea.  Since we don’t know the actual cell wall type of the archaea this would be the easiest test.  If the archaea has a pseudomurien type cell wall we could look for NATU, but if it has an S layer we would look for a protein crystalline structure.  Again it is easiest to just look for NAM in both and the one that has it must be the Gram negative.  
These would be the most accurate answers to the question, but other answers were accepted.  
2.  Assume you are given a culture of gram positive bacteria (rod shaped) and a separate culture of gram negative bacteria (rod shaped) and you were asked to determine which was which how would you do it:
a. Using a light microscope: Conduct the Gram Stain technique and the Gram positive would appear purple and the gram negative would appear pink/red.  

b.  Using a phylogenetic analysis (phylogenetic tree):  Compare the 16S rRNA sequences and construct a tree with known organisms in the group Gram positive.  The gram positive cell will cluster directly with these organisms and the Gram neagative will not.  The Gram positive cells form one distinct branch on the phylogenetic tree of life (see front inside cover of your book), but the Gram negative cells are found scattered within the domain Bacteria.  

c. Using a chemical analysis of the cell walls (what chemicals would you find in each).  You can target the cell wall of each of these cultures and look for various compounds that are present in each.  Gram positive cells have techoic and lipotechoic acids and the Gram negative do not.  The Gram positive cells have a higher percentage of peptidoglycan than the Gram negative.  The gram negative cells have lipid A molecules and polysaccharides in their cell wall wich are absent from the Gram positive since Gram negative cells have an LPS layer and gram positive cells do not.  

These are some sample answers, but there are others that were acceptable.  

3. Look up the antibiotic isoniazid in your textbook.  What genus of bacteria is this antibiotic effective against?  Why would this antibiotic not be effective again E. coli? [in your answer you would need to differentiate the cell wall structure of E. coli and the genus of bacteria that is inhibited by this drug.]
Isoniazid are effective against the Mycobacterium.  This drug inhibits mycolic acid synthesis, which is essential to the cell wall of Mycobacteria.  Since E. coli lacks mycolic acid the drug would not inhibit E. coli.  
