Teacher note: Make 4 copies the instructions on this page. In the blank beside “My Nucleic Acid:” fill in the 4 different nucleic acids (A, C, G, and U).

DNA INSTRUCTIONS
Job summary: Hold the DNA in the nucleus and help RNA polymerase unzip the DNA and zip it back up again.

Starting location: the nucleus

Materials needed: 1 roll of scotch tape for 4 students

What to do:

1. Hold the DNA molecule in the nucleus of the cell.

2. When RNA polymerase arrives, help unzip the DNA molecule down the middle between the nucleotides.

3. Once RNA polymerase moves out of the way (is around 5 nucleotides away), zip the DNA back closed again.

MESSENGER RNA INSTRUCTIONS

MY NUCLEIC ACID: _____________________

Job summary: Assemble RNA nucleotides and carry the finished messenger RNA molecule out of the nucleus to the ribosome.

Starting location: the nucleus

Materials needed: 1 bin of messenger RNA puzzle pieces and 1 roll of scotch tape for 4 students
What to do:

1. Assemble at least 20 nucleotides for your assigned nucleic acid (Each nucleotide = one ribose sugar, one phosphate, and one nucleic acid).

2. RNA polymerase will ask for your nucleotides. Hand them to him or her when you are asked for them.

3. When RNA polymerase finishes assembling the messenger RNA, carry the RNA out of the nucleus and bring it to the ribosome.

Teacher note: Make 20 copies of the instructions on this page. The night before the activity, go codon by codon through the DNA molecule starting with the AUG start codon and fill in the instruction cards with the appropriate amino acid and anticodon (don’t forget, the anticocon is the MATCHING sequence to what the messenger RNA strand will read NOT what is in the genetic code sheet).

TRANSFER RNA INSTRUCTIONS

MY AMINO ACID: ________________________

MY ANTICODON: _________________________

Job summary: Assemble transfer RNA molecules for the ribosome and remove empty transfer RNA.

Starting location: the cytosol

Materials needed: 1 bin of messenger RNA puzzle pieces and 1 roll of scotch tape for 4 students

What to do:

1. Fill in an amino acid puzzle piece with the amino acid you were assigned.

2. Assemble a transfer RNA molecule that consists of: your amino acid, one transfer RNA piece, and the 3 RNA nucleotides written in the blank above.

3. The ribosome will ask for your transfer RNA molecule. Hand them to him or her when you are asked for them.

4. When the ribosome detaches the amino acid from your transfer RNA molecule, you can take the transfer RNA molecule away.

Teacher note: Make 1 copy of the instructions on this page. You may want to reserve this role for a student that is very good at following written directions with little guidance.

RNA POLYMERASE INSTRUCTIONS

Job summary: Identify the promotor sequence, read one strand of DNA, find the matching RNA nucleotide, and assemble the messenger RNA.

Starting location: the nucleus

Materials needed: 1 roll scotch tape

What to do:

4. Find the following DNA sequence on the DNA molecule:

T A T A A A

A T A T T T

5. If necessary, flip the DNA molecule over so that the top strand reads TATAAA as you go from left to right.

6. With the help of the students playing the role of the DNA molecule, separate (unzip) the DNA base pair immediately after the TATAA sequence. 

7. Figure out what RNA nucleotide matches the DNA nucleotide in the top row that you just unzipped. Remember: A ( U, T ( A, C ( G, G ( C

8. Ask the students playing the role of the messenger RNA to give you the nucleotide you need.

9. Unzip the next DNA base pair.

10. Figure out what RNA nucleotide matches the DNA nucleotide in the top row and ask the students playing the role of the messenger RNA for the nucleotide you need.

11. Tape the RNA nucleotides together.

12. Repeat steps 6-8 until you run out of DNA.

Teacher note: Make 1 copy of the instructions on this page. You may want to reserve this role for a student that is very good at following written directions with little guidance.

RIBOSOME INSTRUCTIONS

Job summary: Identify the AUG start sequence, read the messenger RNA, find the matching amino acid, and assemble the protein.

Starting location: the cytosol

Materials needed: 1 roll scotch tape

What to do:

1. When an RNA molecule arrives, find the following RNA sequence: AUG

2. If necessary, flip the RNA molecule over so that it reads AUG as you go from left to right.

3. Figure out what 3 letter sequence matches the first 3 nucleotides (AUG). A ( U, U ( A, C ( G, G ( C

4. Ask the students playing the role of transfer RNA to give you the transfer RNA molecule you need.

5. Line up the transfer RNA molecule alongside the strand of messenger RNA.

6. Figure out what RNA nucleotide matches the next 3 nucleotides and ask the students playing the role of transfer RNA for the transfer RNA molecule you need.

7. Line up the transfer RNA molecule alongside the strand of messenger RNA.

8. Remove the amino acid from the first transfer RNA and tape it to the amino acid that just arrived. The now empty transfer RNA can detach and go away.

9. Repeat steps 6-8 until you encounter one of the following sequences on the messenger RNA (UAG, UAA or UGA). Stop here.

10. Release the chain of amino acids and the empty transfer RNA molecules.

