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The Great Protein Synthesis Race 

The Challenge: You will be in groups of five.  Each group is tasked with creating a 

protein by linking a combination of five amino acids together.  The group that 

correctly goes through replication, transcription, translation, link their amino 

acids together and make their protein the fastest wins. 

Materials:  Four DNA strands per group, Protein synthesis card identifier, codon 

chart/wheel, amino acids, ribosome, nucleus, cytoplasm 

Instructions: 

1. The teacher will put the students in groups of five. 

2. The teacher will give each member in the group an ID badge for them to 

wear around their necks using yarn or tape on their clothes using tape.  The 

students will write the function of their protein synthesis molecule on their 

badge.  (The groups may decide who will start serving each role) 

3. The teacher will give the 1st group member (DNA) a DNA strand.  

4. The teacher will give the 5th group member (tRNA) a codon wheel. 

5. The 1st - DNA, 2nd - mRNA, and 3rd - mRNA group members will stand in/at 

the nucleus.  The 4th group member will stand at the ribosome.  The 5th 

group member (tRNA) will stand in/at the cytoplasm.  

6. The 1st group member (DNA) will replicate one side of a DNA strand in the 

nucleus (Write the other half of the DNA strand on the piece of paper 

provided to you). 

7. The 2nd and 3rd group members (Mrna) will transcribe the DNA into Mrna in 

the nucleus (Transcribe the replicated DNA strand into Mrna on your sheet 

of paper) and head to the ribosome. 

8. The 4th group member will split the transcribed information into groups of 

three (codons) and take it to the Trna in the cytoplasm.  MAKE SURE YOU 

HAVE THE CODONS IN THE CORRECT ORDER!!! 

9. The 5th group member (Trna) will use a codon chart/wheel to read the 

codons given to them and pick the correct amino acids.  They will tape the 

amino acids together (polypeptide bonds) and present them to the teacher.  

10. The teacher will check the amino acid sequences for accuracy. 

11. Each group will get four DNA strands to begin with and a codon wheel. 
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Post Lab Questions: 

1. What is the role of DNA?           

Why did DNA do this?           

2. Why didn’t the DNA leave the nucleus?        

3. What is the role of mRNA?         

             

4. Why was it able to leave the nucleus?       

             

5. Where did the mRNA go after leaving the nucleus?      

Why did it go here?           

6. What is the role of tRNA?          

7. How does tRNA know which amino acid to get?      

             

8. What is built after all of the amino acids are retrieved?      

9. What do you think would happen if tRNA picked up the wrong amino acid?  

             

Explain why.            

10.  Why was it important for the codons to be put in the proper order?   
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DNA Function Identification Badge 
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mRNA Function Identification Badge 
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tRNA Function Identification Badge 
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Make several copies of the amino acids, cut them out, and put them on a desk 

that represents the cytoplasm. 
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Amino Acid   Serine 

 

Amino Acid   Serine 

 

 

Amino Acid   Serine 

 

 

Amino Acid   Serine 

 

 

Amino Acid   Serine 

 

 

Amino Acid   Serine 

 

 



 

Created By Chivas Spivey 

 



 

Created By Chivas Spivey 

 



 

Created By Chivas Spivey 

 

  



 

Created By Chivas Spivey 

Lab visualization for teachers and students 

1st     2nd      3rd  

Nucleus –  
DNA & mRNA 
start here. DNA is 
replicated and 
mRNA transcribes 
the replicated 
DNA 

Ribosome –  
mRNA leaves 
nucleus and 
attaches here. 

Cytoplasm – 
tRNA retrieve 
correct amino 
acids here and 
bring to 
ribosome 

 


