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Activity: Protein Synthesis Simulation 

Goal:
To simulate the process of protein synthesis.

Background Information: Proteins are organic molecules that perform many jobs in the body. The process by which proteins are produced is called protein synthesis. Proteins are made up of chains of amino acids. Amino acids are said to be the building blocks of proteins. An example of a very important protein includes hemoglobin, which carries oxygen in the blood.
To manufacture proteins, the first step involves the creation of an RNA molecule, called a messenger RNA (mRNA). A mRNA molecule is produced using DNA as a template (pattern), three bases at a time. This process in which a complementary sequence of mRNA is copied from a part of the nucleotide sequence of DNA is called transcription. Transcription occurs in the nucleus. These three bases form a triplet code, or a codon. Each of these codons code for one of the 20 amino acids used in protein synthesis. So, once DNA is translated and a mRNA molecule is formed, the mRNA moves into the cytoplasm where it attaches to a ribosome. The ribosome positions the mRNA so the three-letter code of bases, the codon, can be matched up with a transfer RNA molecule (tRNA). The tRNA is also made up of a series of bases, like mRNA. In order for the tRNA to match up with the mRNA, the three letter bases must be opposite, they must be an anticodon. An anticodon region of a tRNA is a sequence of three bases that are complementary to the codon of the mRNA. The process of decoding a mRNA message into a protein is called translation. Translation occurs in the cytoplasm of the cell. It is important that the codon of the mRNA correlates with the anticodon of the tRNA because the tRNA molecule carries the amino acids needed to synthesize a protein chain. When the correct correlating tRNA molecules, carrying an amino acid, match up along the mRNA molecule, the amino acids link to one another to form a protein chain. The protein chain continues to grow until the ribosome comes to a stop signal, called the stop codon. Once the stop codon is read, the completed protein chain is released. (See pp. 104-105 for a diagram of the process.)

Materials: DNA fragment sheet, Silly Words Chart  
Procedure:
1. What I Know: Write a sentence or two about what you already know about how proteins are made in your cells.
2. Following is a description of the procedure you will use to create the silly sentences. This process simulates the making of a protein, or protein synthesis.
a. Divide the DNA code into triplets using slash marks.
The DNA contains the genetic code, which is the order of the nitrogen bases that specifies what type of protein will be produced. 
b. Rewrite the code in m-RNA codons. Remember there is no thymine in RNA, it is substituted with uracil (A-U and C-G). 
This part represents the transcription process of protein synthesis whereby a complementary strand of m-RNA is copied from a section of the DNA molecule in the nucleus. 
c. Rewrite the codons into t-RNA anticodons. 

d. Translate the anticodons into words.

This part represents the translation process of protein synthesis whereby the m-RNA in the cytoplasm attaches to a ribosome and the t-RNA creates an anticodon that picks up a specific amino acid. 

e. Connect the words to form a silly sentence.

This process represents the linking of the amino acids to form the protein.

3. What I Did: Write a short description of the procedure you used to complete this activity.

4. What I Observed:
A. The teacher will model the process of creating a silly sentence from a DNA 

      fragment. Complete the following as your teacher models the process.

Number of DNA Fragment: 1

	DNA Fragment
	ATGAAAAACAAGGTACACATCTAG



	DNA code in triplets
	ATG   AAA   AAC   AAG   ____    ____    ____   ____



	mRNA codons
	UAC   UUU   UUG   UUC    ____   ____    ____   ____



	tRNA anticodons
	AUG   AAA  AAC   AAG     ____   ____    ____   ____



	Words

(Amino Acids)
	Start –Your  –mother–wears–  __    – _________–______ -   ____



	Sentence

(Protein)
	Your mother wears  _________________________.




B. Choose two additional DNA fragments to decode, and write the corresponding sentences. Be sure to include the number of the fragment you selected.
Number of DNA Fragment: ____

	DNA Fragment
	

	DNA code in triplets
	

	mRNA codons
	

	tRNA anticodons
	

	Words

(Amino Acids)
	

	Sentence

(Protein)
	


Number of DNA Fragment: ____

	DNA Fragment
	

	DNA code in triplets
	

	mRNA codons
	

	tRNA anticodons
	

	Words

(Amino Acids)
	

	Sentence

(Protein)
	


5. What I Learned: Write a complete explanation about what you learned about how proteins are made from completing this activity.
6. What I Wonder: Pose a question about what you may still want to know concerning how proteins are made.
7. Questions: Answer the following questions in complete sentences.

1. In this simulation, what do the words represent in protein synthesis?
2. In this simulation, what do the silly sentences represent in protein synthesis?
3. If the genetic code is contained in the DNA molecule in the nucleus of the cell, and protein synthesis takes place on the ribosomes in the cytoplasm, how does the information needed to make proteins get out of the nucleus and into the cytoplasm?
4. Describe the role of mRNA in protein synthesis?
5. Describe the role of tRNA in protein synthesis?
6. How are the letters of the genetic alphabet – A-T-C-G – responsible for 
      manufacturing proteins? 
8. (Using Analogies) The word transcribe means “to write out,’ and the word  translate means “to express in another language.”  Review the meanings of transcription and translation in genetics. How do the technical meanings of these words (the meanings in genetics) relate to the meanings in ordinary language?
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