Transcription and Translation

Transcription- making a messenger RNA (mRNA) copy from a DNA template

Translation- the mRNA leaves the nucleus, gets processed in the cytoplasm, and is translated into proteins using transfer RNA (tRNA) molecules and ribosomes

Some classmates wanted a little more review of transcription and translation so we’re going to try this activity.

Each group will have a unique DNA sequence to use as the template for their transcription and translation exercise. 

Review of transcription and translation:

Information from the website: 
· One strand of DNA holds the information that codes for various genes; this strand is often called the template strand or antisense strand (containing anticodons). 

· The other, and complementary, strand is called the coding strand or sense strand (containing codons). 

· Since mRNA is based on the template strand, it has the same information as the coding strand. The codon/ amino acid table refers to triplet nucleotide codons along the sequence of the coding or sense strand of DNA as it runs 5' -> 3'; the code for the mRNA would be identical but for the fact that RNA contains U (uracil) rather than T. 

An example of two complementary strands of DNA would be: 

          (5' -> 3') 5’ATGGAATTCTCGCTC 3’     (Coding, sense strand)
          (3' <- 5') 3’TACCTTAAGAGCGAG 5’     (Template, antisense strand) 

          (5' -> 3') 5’AUGGAAUUCUCGCUC 3’     (mRNA made from Template strand)
The codons are AUG, GAA, UUC, CUC, GCU which match the amino acids.

The tRNA anti-codons would be: UAC, CUU, AAG, GAG, CGA- these do not determine the amino acid.      

Since amino acid residues of proteins are specified as triplet codons, the protein sequence made from the above example would be 
Met-Glu-Phe-Ser-Leu
Transcription and Translation exercise:

1. Make a table similar to the one on the strip of paper in the brown envelope in your lab notebook. Do not squish the table- give yourself enough space to fill in the DNA, RNA, and amino acid sequences. 
2. Make sure you also write down your template DNA sequence in the correct spot and you indicate the 3’ and 5’ end. (Note: each lab group has a different sequence because we’re limited on the number of codon/ anti-codon cards and amino acid cards.)

3. Write down the complimentary strand of the DNA in your lab notebook in the space for the complimentary DNA strand.

4. Determine which strand should be used to transcribe the DNA for making mRNA. Make sure you indicate the 3’ and 5’ end. Write your mRNA transcript in your lab notebook in the correct space in the table. 

5. Use one of the rolls of paper to write out the DNA sequences for the coding strand and the template strand.  Be sure to label the white strips with the strand type and the 5’ and 3’ ends. Write the letters big enough so the size of the letters on the codon/ anti-codon cards make sense.

6. Cut off a piece of yarn big enough to surround the sequences. The yarn represents the nucleus. You’ll be transcribing in the nucleus.

7. Separate the two “paper strands”. Bring in RNA polymerase (you’ll have to write RNA polymerase on a place card) and make the mRNA. Use another piece of paper from the strip, write the mRNA sequence on it, label it, and indicate the 3’ and 5’ end.

Assumptions we are making in our simplified model:

a. The transcript does not need splicing before it acts as mRNA

b. The transcript has a 7’methyl-G cap on the 5’ end

c. The transcript has a poly-A tail
8. Now we are going to use the cards in the brown envelope.  “Rewrite” the mRNA sequence as 3 letter cards, or codons. You should now have six codon cards on your table. You can connect them to each other by using post-it notes and connect the backsides. If you have a better idea on how to connect them, please tell Ms Getz.
9. Use the ribosome sketch to represent the three sites in the ribosome. Label the 3 sites for codons to sit. (Refer to the picture card if you don’t know what is meant by the “three sites”.)
10. Make tRNA models using the tRNA cards, an anti-codon card, and an amino acid card.  Again, these are not perfect representations- we are using the objects to help us see the translation process.

11. Bring your codon card strip (mRNA) through a nuclear pore (is there a way to represent a nuclear pore?) to your ribosome and place the first codon in the correct spot. 

12. Show your tRNA going through the ribosome to make a connection between the anti-codon card and the codon (mRNA) card.  The amino acid matches the mRNA codon, not the anti-codon card that is stuck on the bottom of the tRNA.
13. Note: we are not going to worry about the 5’ and 3’ orientation of the codons and anti-codons because it might get too confusing. So for this part, you will have the 5’ end of the mRNA strand enter the ribosome, but you won’t worry that your tRNA anti-codons are not in reverse order.  (If this activity would have been better for them to be in reverse order, indicate that when you answer the follow-up questions.)

14. Now move your amino acid- tRNA- anti-codon- codon stack to the next spot in the ribosome. The mRNA cards continue to follow so there should now be a codon card in a spot that does not have an amino acid- tRNA- anti-codon card stack.

15. Bring over a correct amino acid- tRNA – anti-codon stack and put it in the place to match with the codon.
16. Use another piece of string to join one amino acid to the next amino acid.  Make sure you write down the tRNA anti-codon you use and your amino acid sequence in the chart you are making in your lab notebook.
17. After you connect the two amino acids, you no longer need the first tRNA – anti-codon anymore, nor do you need the matching codon. The tRNA - anti-codon leaves to float in the cytoplasm until it finds the correct amino acid to connect with. 

18. The mRNA codon strand now moves over a spot. There will be one codon card dangling outside of the ribosome. 

19. Continue adding amino acids with the move the tRNA – anti-codon stack and the codon strip through the ribosome. At some point in this process, call over Ms Getz so she can stamp your notebook verifying that you were doing this step correctly. 
20. At some point during this process and before you clean up, make sure Ms Getz stamps your yellow page to verify that you actually did the exercise and did not just sit in class playing around or doing nothing. 

21. Put the codon, anti-codon, and tRNA cards in the envelope. Put scissors back in their buckets. Put extra yarn back on the cart or in your bucket. Disconnect the amino acid cards and put them back in the brown folder. Put your labeled white paper strips in your bucket. Put your group members’ names on the strips so all of you can earn credit. What came to you in your bucket should go back in the bucket. 

2 Stamps to earn while doing the lab you show Ms Getz
· the process of using the tRNA in the ribosome. 
· The completed protein strip

You need to label 2 areas on the yellow page where she will stamp: 
· tRNA and ribosome
· protein strip 
Follow-up questions:

1. How is the mRNA related to the DNA from which it is based?

2. Did this activity help you sort out transcription and translation? If so, how? If not, why not?  Any suggestions to make it better?

3. What about transcription and translation still confuses you?
Turn in: 
Your yellow pages that include the data table filled out and answers to the follow-up questions. Actually, this may only be one yellow page- hopefully the page that has the stamp on it.
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