

Activity


 Activity: Alien DNA
With great anticipation your team conducts tests on the alien nucleic acids.  Media outlets from around the world are interested in reporting the results of your team’s research. The most fundamental questions to be answered include: Is the structure of the material similar to genetic systems of Earth?  What is the mechanism of replication?  
Initial analysis finds that the alien genetic material is a double-helix composed of nucleotides, with sugar-phosphates on the outside of the molecule and nitrogenous bases on the interior.  The bases in the nucleotides of the alien genetic material are similar, but not identical, to those found in genetic systems on Earth.  The alien nitrogenous bases are: isoThymine (iT), betaGuanine (bG), Adenine (A), isoAdenine (iA), uracil (U) and isoCytosine (iC).  Studies reveal that the process of replication results in exact copies of the original nucleic acid.  Below are results of tests to elucidate the nature of the alien replication process. 
Below is a section of original alien genetic material showing the sequence of nucleotides in its two strands. 
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Below are the two molecules that are produced by replication of the alien genetic material above (*Note: ‘Cursive Font’ represents new nucleotides, ‘Print Font’ represents original/parental nucleotides).
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* Note: 
A / A 
= Adenine



U / U 
= Uracil


 bG / bG  = betaGuanine


iC / iC 
= isoCytosine


iT / iT
= isoThymine

iA / iA
= isoAdenine
Working in groups of three, analyze the alien genetic material and answer the questions regarding its structure and method of replication. One person in the group should act as the ‘facilitator’ for one of the questions, leading the discussion and formulating the group response to that question.  Note that all members of the group are responsible for each answer; the facilitator’s role is to lead the discussion and formulate the group’s response.

1. Examine the structure of the genetic material of the alien sample.  Explain the similarities in the structures of the alien genetic information system with those found in eukaryotic life on Earth.







_________________________







Facilitator

The genetic materials of both organisms have bases containing nitrogen, have a double helix as well as a hydrogen bonds. 
2. Examine the structure of the genetic material of the alien sample.  Explain the differences in the structures of the alien genetic information system with those found in eukaryotic life on Earth.







_________________________







Facilitator

The difference is in the nitrogen bases. Alien has more than those found on earth since it has 6 while the one found on earth has 4 
3. Compare and contrast the process of replication between the alien sample and eukaryotic life found on Earth.








_________________________







Facilitator

1. Process in the Alien replication is Not semiconservative since new DNA molecules are formed by mixing the old nucleotides from original DNA molecules and new nucleotides

2. On earth, replication is semiconservative since the original strand remains intact as they are not which result to formation of a new one. 

