X. Microbial Evolution and Systematics  con’td Part 2

C. Microbial Systematics


1. Phenotypic analysis




a. Define taxonomy




b. Define systematics





1) What does systematics link?




c. What does phenotypic analysis examine?




d. Complete the following table on phenotypic characteristics of taxonomic 





value

	Major Category
	List of components

	1) 
	a)
b)

c)

d)

e)

f)

	2) 
	

	3) 
	a)
b)

c)

d)

e)

	4) 
	a)
b)

c)

d)

	5)
	a)
b)

c)

	6)
	a)

b)

c)

d)





2. Genotypic Analysis




a. What are some of the methods used for genotypic analysis?






1)






2)






3)






4)





b. What are the applications for the following?






1) DNA-DNA Hybridiation






2) DNA profiling






3) MLST






4) GC ratio




3. Phylognentic analysis





a. What are 6S rRNA gene sequences useful in?





b. What do they serve as “gold standard” for?






1) When was it proposed that a bacterium should be considered 







a new species?





c. What does the lack of divergence seen in the 16s rRNA gene limit?





d. What is becoming more common in phylogenetic analysis?




4. The Species Concept in Microbiology





a. What is the universally accepted concept of species for prokaryotes?





b. What is the current definition of prokaryotic species?





c. Is the Biological species concept meaningful for prokaryotes?





d. What is an alternative concept?






1) What is it?





e. What is an Ecotype?






1) What can different ecotypes do?





f. What is a model for Bacterial speciation?






1) What is the model based solely on?






2) How else can new genetic capabilities arise?






3) Is there a firm estimate on the number of prokaryotic 







species?





4) How many species of Bacteria and Archaea are presently 







known?





g. Classification and Nomenclature






1) What is classification?






2) What are prokaryotes given?






3) What regulates the assignment of names for species and 







higher groups of prokaryotes?






4) What are 2 major references in bacterial diversity?







a)







b)






5) What does the formal recognition of a new prokaryotic 







species require?







a)







b) 






6) Who is responsible for overseeing nomenclature and 







taxonomy of Bacteria and Archaea?


D. Phylogenic Overview of Bacteria



1. Proteobacteria




a. Is it a major lineage of Bacteria?




b. What does it include?




c. What are other characteristics do they have?




d.Characteristics of purple phototrophic bacteria




1)





2)





3)





4)





5)




e. Characteristics of Nitrifying Bacteria





1) 





2)





3)






a)






b)





4)




5)





6)




f. Characteristics of Methanotrophs




1)





2)





3)





4)



2. Aerobic and Facultatively Aerobic Chemoorganotrophs




a. Pseudomonas and the Pseudomonads





1)





2)





3)





4)





5)





6)




b.  Characteristics of Acetic Acid Bacteria





1)





2)





3)





4)





5) 





6) 





7) 




c. Enteric Bacteria




1)Characteristics of Enteric bacteria





a)






b)






c)






d) 






e) 





f)






1]






2]





g)




2)






a) Escherichia






1] Where do they live?







2] Are some strains pathogenic?






b) Salmonella and Shigella






1] Who are they closely related to?







2] Are they pathogenic?







3] How are Salmonella characterized?






c) Proteus






1] What are these cells capable of?







2] What do they often cause in humans?






d) The Vibrio Group






1] What shape are the cells?







2] What is their oxygen requirement?







3] Do they possess a fermentative metabolism?







4] What are the 3 best known genera?








a]








b]








c]







5] What is the habitat of most?







6] Are they pathogenic?







7] Are some bioluminescent?






e) Rickettsias







1] What is their morphology?







2] Where do most live?







3] Are they disease causing?







4] Characteristics of Wolbachia







a]








b]




d. Epsilonproteobacteria




1) Characteristics






a) 






b)






c) 



3. Overview of Gram-Positive Bacteria




a. Nonsporulating Gram-positive bacteria





1) What are the Key genera?






a)






b)






c)






d)






e)





2) Staphylococcus and Micrococcus






a) What is their oxygen requirement and shape?






b) What can they tolerate?






c) 

d) What is an example we have used in lab?





3) Sarcina






a) What is their oxygen requirement?






b) What can they tolerate?






c) Where can they be found?





4) Streptococcus






a) What type of fermentors are they?






b) What do they play important roles in?






c) Are some species pathogenic?






d) What is Lactococcus significant for?







1] What is their morphology?







2] what are they resistant to?






e) Where is Enterococcus found?





5) Listeria






a) What is their shape?






b) What is their morphology?






c) What do they require for growth?




b. Endospore-Forming Gram-Positive Bacteria





1) What are the Key genera?






a)






b)






c)






d)





2) Characteristics






a) 






b)






c)





3) Bacillus and Paenibacillus





a) What do many produce?







1]







2]







3]





4) Clostridium






a) What do they lack and what is their oxygen requirement?






b) Where are they mainly found?






c) What are some of the disease the pathogens cause?







1]







2]







3]




c. Cell-Wall Less Gram-Positive Bacteria: Mycoplasma




1) What are the Key genera?






a)





b)




2) Do they have cell walls?





3) What are they?





4) What type of symbiosis?





5) What is the shape of Mycoplasma cells?





6) Spiroplasma






a) What is their shape?






b)] How do they move?






c) Where have they been found?




d.  Actinobacteria: Coryneform & propionic Acid Bacteria





1) What are the Key genera?






a)





b)





c)




2) What is their shape?





3) What type of symbiosis?





4) What are they valuable for?





5) Corynebacterium






a) Gram? Oxygen requirement? Motility?  Shape?






b) What are their arrangements?





6) Propionic Acid Bacteria





a) Where was it first discovered?






b) Gram? Oxygen requirements?






c) What is its metabolic strategy called secondary 








fermentation?




e. Mycobacterium





1) What is their shape and what is unique about them?





2) Who first discovered this group?





3) Why are they not readily stained by Gram stain?





4) What 2 groups are they separated into?





5) How many groups can they be classified into based 








on pigmentation?



f.  Streptomyces and others





1) What are they Key genera?






a)





b)




2) What is their shape? Gram?





3) What do they produce that makes them like fungi?





4) How many species of Streptomyces are recognized?





5) Where are they primarily found?





6) What are their oxygen requirements?





7) What percent of the isolated Streptomyces produce antibiotics?





8) How many distinct antibiotics are produced by Streptomyces?




g. Cyanobacteria




1) What is their mode of metabolism?





2) What is some of their morphological diversity?





3) What do they have that helps keep them in the water column where 






there is light?





4) What are heterocysts?  What are they the site for?





5) What is the nutritional mode for most species?





6) What do many cyanobacteria produce?





7) Where are they widely distributed?




h. Chlamydia





1) What are the Key genera?






a)






b)





2) What kind of symbiosis?





3) What is their current claim to fame?




i. Bacteroides




1) Oxygen requirements?





2) Where are they numerically dominant?





3) What mammalian molecule do they synthesize? 




j. The Spirochetes





1) List three Key genera






a)






b)






c)





2) Gram? Motile? Shape?





3) Where are they found?





4) What kind of flagella do they have and where is it located?
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