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What’s a Trait?

Simulating Protein Synthesis

Phase One – Constructing the DNA 
1. Build a DNA strand (double-stranded), matching complimentary base pairs.
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Checkpoint 1!  Have your teacher inspect your model to make sure it 

has been constructed correctly before moving on.

2. Write the correct sequence of both strands of DNA in the format described below:
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     Top Strand:


Bottom Strand:

Phase Two – Transcribing the DNA (Transcription) 
3.  How would you expose the nitrogen bases on the DNA molecule?  (Do this now…)
4.  Construct the mRNA copy that is complementary to the bottom strand of DNA.  The mRNA cards are a different color than the DNA cards.





Checkpoint 2!  Have your teacher inspect you model to 






make sure it has been constructed correctly before moving on!

5.  Write the correct sequence of your mRNA strand as shown below


mRNA:

 DNA molecule.

6.  Transcription occurs in the nucleus.  The DNA cannot leave the nucleus, but the mRNA can leave the nucleus.  

Phase Three – Assembling the Amino Acid Sequence

During the process of protein synthesis, proteins are assembled.  These proteins are made of a string of monomers, or building blocks, called amino acids.  Just as your science project contains several properly assembled components, a protein is made of a particular sequence of amino acids.  The sequence of bases within your mRNA copy gives the cell instructions on how to assemble the amino acids, and, therefore, build a particular protein.  These lone amino acids are carted around the cell by tRNA molecules, another form of RNA.  Your task in this section is to build a protein by using the mRNA you created in the last section and the complementary tRNA molecules to put the amino acids in their correct order.  This process is known as TRANSLATION.

7. Where does transcription take place?  _________________________________

8. Where does translation take place? _________________________________

Move your mRNA molecule to accurately represent this movement of locale.  More specifically, translation occurs on a ribosome, which looks like this:  






Amino acids are attached to tRNA molecules.  You have one set of cards with complete words on them.  These are your amino acid cards.  You also have a set of tRNA cards that have an RNA sequence and an abbreviation for one of the amino acids.  Attach the appropriate amino acid to each tRNA card.  

Checkpoint 3!  Have your teacher inspect your tRNA/Amino acid molecules to make sure it has been constructed correctly.  


 

9. Write the correct sequence of your tRNA strand and amino acid chain as shown:


  tRNA:


amino acids:


Name:





RIBOSOME LOCATION WITHIN CELL





RIBOSOME








