Biology with Junk:  Protein Synthesis and Words

Teacher Prep

Purpose:  To help students understand the role of DNA, mRNA, tRNA, and amino acids in the role of protein synthesis.  This activity will also introduce the concept of mutations.

Introduction:  This activity is aimed at helping students understand protein synthesis with words.  The teacher’s desk will be the nucleus.  The nucleus will have DNA strands; the mRNA molecule (a student) will get a copy of a DNA template and must transcribe the molecule at the teacher’s desk (the DNA never leaves the nucleus).

The student will now go to his/her desk (the ribosome) and find out what tRNA molecules will match up with the mRNA strand.  The t RNA anti-codons will be hanging up around the class.  The student must find the correct anti-codon, flip the card and find the word under the card (the amino acid).  This will continue until the sentence is complete.

If students incorrectly transcribe the DNA strand or the mRNA strand, them a mutation will occur and the sentence will not make any sense.

Note:  Every DNA sequence begins with an initiator codon (ATG), which must be present in order for the sentence to make sense, and each sequence ends with a stop codon (tag), which also must be present.

Materials:
20 DNA Template Cards:  these will be kept on your desk at all times.  After all, 

DNA cannot leave the nucleus.

64 Anti-codon Cards:  these will be taped to the wall around your room.

Paper:  to write down the mRNA strand and the tRNA molecules and the sentence.

Pen/pencil

Procedure for the Teacher:
1. Make up all the DNA Template Cards and the Anti-Codon/word cards

2. Hang up the Ant-codon word cards, so the anti-codons are showing.

3. Show the students the cards and tell them what they are.

4. Tell the students that your desk is the nucleus and the DNA templates cannot leave the area.

5. A student is to pick up a DNA template card, and transcribe it into mRNA.

6. With the mRNA sequence she/he will go back to the group’s desk and the ribosomal student will write out the tRNA anti-codon sequence.

7. The tRNA student will search out the correct anti-codon card and flip the card over revealing the word.  He/she will write down the word.

8. After completing the sentence, a student in the group will tell you his/her group sentence.  If not correct, have the group go over the same DNA template.  If correct, have the students pick another card.

Note:  Students may work together or in pairs (it is better to assign one student to be the mRNA, another student will write down the anti-codon and the third student will search out the proper words).  Every sentence must have a start and a stop.

