Scenario
		

Scenario: Alien DNA
NASA’s ‘Exobiology Branch’ (http://exobiology.nasa.gov/) supports research to increase knowledge on the origin, evolution, and distribution of life in the universe. An area of current research seeks to understand what life might look like beyond Earth.  It is possible that the biochemistry and biological processes of extraterrestrial life are quite different than those on Earth.  One of the areas of interest to researchers in this field is the genetic information system that extraterrestrial life may have evolved.  Imagine that you are a member of a research team focusing on genetic information systems in samples collected from Mars by a probe that has just returned to Earth.  
Initial analysis reveals the presence of eukaryotic, unicellular life in a sample.  Additional analysis indicates the presence of double-stranded nucleic acids similar, although not identical, to DNA found in eukaryotic organisms on Earth.  The alien nucleic acids consist of two strands of nucleotides bonded together, with the sugar-phosphates on the outside of the structure.  Six nitrogen bases located on the interior of the double-stranded nucleic acid are identified as:  isoAdenine (iA), Uracil (U), isoCytosine (iC), isoThymine (iT), Adenine (A) and betaGuanine (bG). Data also suggests a complementary base-pairing between nitrogen bases of the two strands with the following base paring rules:
· iA  complementary with U 
· iT  complementary with A
· bG complementary with iC

In the next class meeting you will work in groups of three to analyze the results of tests done to further elucidate the structure of the alien genetic system and the mechanism by which it is replicated.
Each person in the group will act as the ‘facilitator’ for one question set, leading the group discussion, promoting input from each of the other students (who will be acting as ‘discussants’) and formalizing the group response.  In the role of a discussant, students provide their knowledge, experience and perspectives, compare and contrast the inputs of other members of the group and collaborate in the formulation of the group response.  At the end of the activity, you may be called on to present your group’s answers to one of the question sets (not necessarily the one you were the facilitator for). You will act as both a facilitator and a discussant in the activity. 
















Pre-Activity Assignment: Alien DNA				
Name ________________________									
Carefully read “Alien DNA” and answer the following questions.
For items 1-3 utilize the following information: 

A double-stranded piece of alien nucleic acid has been isolated.  Each individual strand of the nucleic acid is 160 nucleotides long; for a total of 320 nucleotides in the isolated piece of nucleic acid.  An initial analysis shows that of the 320 nucleotides, 95 contain the base uracil. 

1. How many nucleotides containing the base isoAdenine (iA) would be found in the isolated piece of double-stranded nucleic acid?
a. 0
b. 95
Explanation:
During pairing U and iA are equal in number. Since U=95, iA will also be 95
c. 190
d. 225
e. cannot be determined

2. How many nucleotides in the piece of alien DNA would contain the base adenine?
a. 40
b. 70
c. 95
d. 140
e. cannot be determined
It is not possible to determine this since the question is not clear whether the DNA is following Chargaff’s law (i.e. number of purines = number of pyrimidine). Moreover, it is impossible to tell the purines and pyrimidine from the mention six bases and thus adenine number cannot be determined. 

3. If it were determined that the sugar-phosphates making the nucleotides in alien nucleic acid were similar in nature to those found on Earth, how many phosphate groups would be found in the piece of DNA?
a. 40
b. 80
c. 120
d. 160
e. 320
The result will be a single sugar being attached to nucleotide and another at one phosphate. Therefore
Phosphate units=nucleotide 
Nucleotides=320; thus phosphate group=320

4. Which set of experiments would be most useful to determine the replication method utilized by the alien life form? 
a. isotope labeling methodology as utilized by Messelson & Stahl
b. X-ray diffraction techniques as utilized by Rosalind Franklin
The method is reliable in studying molecules and replication. It is also safe since there is no contact with the specimen and hence any possible lethal or poisonous properties will not infect the scientist. 

c. biochemical isolation and purification techniques as pioneered by Chargaff
(This is specific for human DNA since the known isotopes are used to determine the unknown one. In our case, the alien have unknown isotopes and this method cannot work)
d. bacterial transformation experiments conducted by Griffith
[bookmark: _GoBack](The infectious nature of the alien material is unknown and thus this method cannot be used due to safety issues)
e. biochemical purification procedures conducted by Avery, MacLeod and McCarty
(Since the molecules are unknown, this method would not be applicable)
5. In the next class meeting you will work in groups of three to analyze the results of tests designed to elucidate the structure of the alien genetic system and the mechanisms by which it is replicated. Each person in the group will act as the ‘facilitator’ for one question set, leading the group discussion, promoting input from each of the other students (who will be acting as ‘discussants’) and formalizing the group response.  In the role of a discussant, students provide their knowledge, experience and perspectives, compare and contrast the inputs of other members of the group and collaborate in the formulation of the group response.  At the end of the activity, you may be called on to present your group’s answers to one of the question sets (not necessarily the one you were the facilitator for). You will act as both a facilitator and a discussant in the activity.  Download and critically analyze the reading ‘Alien DNA.’  Bring the reading with you to the next class meeting. 









