ANSWER SHEET (Type your answer in Bold Font)

Name________________________ CIN________________________

Questions – Part I

1. Using light microscopy, you examine the soil samples and the “goo” from the degraded polyurethane. Will this approach allow you to observe all microorganisms present in the samples? 


Why or why not?




What are the limitations of this approach?





2. You use phase contrast microscopy to observe a wet mount of a soil sample (the first picture below) and a “goo” sample (the second image below) from the ELVIS. 

In what ways are the potential ET microbes similar to microbes previously characterized on Earth? In what ways are they different? 





How could you determine whether the microbes present in the soil or goo samples are phylogenetically similar or distant from known microorganisms on Earth?






Questions – Part II

1. How would you go about isolating your pure culture?


2. If your goal is to characterize the ETPUM, whose results are more informative: yours or your boss’s? 


Why? 



What do your results indicate about the nature of this microbe? 




Does its biochemical composition most closely resemble that of a prokaryote or a eukaryote? Gram-positive or Gram negative? (mark X) 

Prokaryote 
Eukaryote
Gram-positive 
Gram negative

Do you agree with your boss’s conclusion that the ETPUM is a prokaryotic-eukaryotic hybrid? 


Why or why not?




3. Come up with at least two possible alternative explanations for the “amazing” redistribution of the ETPUM on the Lycra-sealed slide. Both of your explanations should consider how the microbes “sensed” the presence of polyurethane. One of your answers should not involve flagella.



Part III—All Shook Up 

1. Which medium would you consider to be “complex” and which “defined”? Which is “rich” and which is “minimal”? Explain your answers.




2. Given that polyurethane is a huge polymer (MW >>100,000 Daltons), why is it important that the polyurethanase is a secreted enzyme? 


If we assume that the polyurethane is the source of energy for the organism, how can material (carbon atoms) from it fi nd its way into the central metabolic pathways of this microbe? 



What is the “entry point”? 


What happens after its entry into the metabolic pathway?



3. Why does growth of ETPUM in Medium #2 require oxygen? Think about this in terms of how ETPUM can generate a net gain in ATP by processing polyurethane. Remember that the degradation of polyurethane by polyurethanase does not expend ATP. In order to answer this question, address each of the following questions in your answer:

Is there a net gain or loss of ATP during the transport of the citrate?


Consider the ATPs that can be generated via substrate-level phosphorylation. Will glycolysis be useful for generating any ATPs during growth on polyurethane? 

How many ATPs can be generated via TCA? I

s this enough to support growth (is there a net positive in the ATP tally)? 

Now consider how else ETPUM can generate ATPs (if not by substrate- level phosphorylation). Can this process generate a net positive in the ATP tally? 



Now explain the importance of oxygen as relates to the ATP tally.
Part IV—A Little Less Conversation

1. At a press conference announcing your company’s successful isolation and characterization and cultivation of ETPUM, a reporter raises an important question: “How do you know that this microbe actually came from NPIP (the Nearby Previously Invisible Planet) and not from Earth? Could this microbe really be an Earth microbe that was present in/on ELVIS before it was launched into space?” “' That’s impossible,” your boss answers. “Prior to launch, we wiped down the entire ELV and ELVIS with the disinfectants ethanol and triclosan. In addition, we used plastics impregnated with disinfectant chlorhexidine. I had our chemists check! ' ese chemicals do all kinds of nasty things to cells: coagulate proteins and destroy membranes. No microbes could have survived that.”

What do you think? Were these treatments adequate to rule out the possibility raised by the reporter?



2. You are a consultant for a second ELVIS mission to NPIP. Describe what physical and/or chemical treatments you would require prior to liftoff to minimize the opportunity for contamination of the ELV (the landing module of the spacecraft) and ELVIS (a new version of the robot) by Earth microbes.

HINT: Keep in mind the following: ELVIS’s skin cannot withstand temperatures above 90°C; the ELV itself is approximately the size of a minivan and includes many metal parts. Use scientific terminology as you discuss this answer: e.g., are you trying to achieve disinfection or sterilization? Are you recommending use of antiseptics or disinfectants? Specify how each of your treatments would achieve killing of microbes.



3. In your opinion, is EPTUM an earthly isolate or an extraterrestrial isolate? 

[bookmark: _GoBack]Some things to think about: Have bacteria been isolated from outer space to date? What is this field of study? What agencies fund this field? What is “Planetary Protection”? Are there earthly microbes that have not yet been isolated and grown in culture? If so, what is the predicted percentage? Are there methods to study microbes that cannot be cultured?
