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Protein Synthesis and Words
Adapted from Lynn Marie Wartski’s “Activity to Go” at

http://www.accessexcellence.com/AE/ATG/data/released/0247-LynnWartski/index.html

Background: A string of nucleotides represent the genetic information that makes us unique and the blueprint of who and what we are, and how we operate. Part of this genetic information is devoted to the synthesis of proteins, which are essential to our body and used in a variety of ways. Proteins are created from templates of information in our DNA, illustrated below:
[image: image1.png]PROTEIN SYNTHESIS

Step1:

o | Step
Transcription

\Tran on
/ Xhanﬂer
i
amino
g
V¥
ebosomat Rva

3~ /-

G ]

=———==Aessenger ann

Wuslear leaves nucleus
membrane





The X marked nucleotides are an example of a DNA sequence that would be used to code for a particular protein, with the sequence of these nucleotides determining which protein it is. The sequence of these nucleotides are used to create amino acids, where chains of amino acids form to make a protein.

MRNA  This genetic information is found in the nucleus, though protein synthesis actually occurs in ribosomes found in the cytoplasm and on rough endoplasmic reticulum. If protein is to be synthesised, then the genetic information in the nucleus must be transferred to these ribosomes. This is done by mRNA (messenger ribonucleic acid). It is very similar to DNA, but fundamentally differs in two ways:

· A base called uracil replaces all thymine bases in mRNA. 

· The deoxyribose sugar in DNA in is replaced by ribose sugar in mRNA. 

At the beginning of protein synthesis, just like DNA replication, the double helix structure of DNA uncoils in order for mRNA to replicate the genetic sequence responsible for the coding of a particular protein.

In the beginning, the DNA has uncoiled, allowing the mRNA to move in and transcribe (copy) the genetic information. 

If the code of DNA looks like this: G-G-C-A-T-T, then the mRNA would look like this:

 C-C-G-U-A-A (remembering that uracil replaces thymine)

With the genetic information responsible for creating substances now available on the mRNA strand, the mRNA moves out of the nucleus and away from the DNA towards the ribosomes.

mRNA and tRNA
mRNA leaves the nucleus and enters the cytoplasm where ribosomes can be found, the site of protein synthesis.  The mRNA strand is met in the ribosome by complimentary tRNA anticodons, which have opposing bases to that of the mRNA strand (the codons).  For example, 

if the mRNA sequence is A-A-U-C-A-U, (codon)
then the tRNA sequence is U-U-A-G-U-A (anticodon)

Each tRNA molecule consists of 3 bases, deemed an anticodon which compliments the opposing bases on the mRNA strand. These in turn have the amino acid sequence to successfully code for a particular amino acid.   Each amino acid has a certain sequence of bases to make it unique. Therefore, as a summary:

-The initial DNA contained a certain sequence of nucleotides 

-The mRNA has a pre-determined sequence (because it is transcribed from the DNA) 

Again, as a consequence the anticodons possess a pre-determined sequence due to the mRNA 

As each amino acid corresponds to a particular anticodon, a unique amino acid sequence is created forming a protein   These amino acids (peptides) can combine to form a polypeptide chain (proteins), which are used in a variety of structures such as enzymes and hormones (explained in the next page [protein variety] page

(This information can be found at:  http://www.biology-online.org/1/6_protein_synthesis.htm)

Purpose:  The purpose of this laboratory experience is:

· to help students to learn or display understanding of the process of protein synthesis.

· to further understand the ability of DNA to code for proteins and therefore preserve the continuity of life within an organism/species.

Materials:  The following materials are needed to complete this laboratory experience:
· 20 DNA Template Cards (Your teacher has these)

· 64 Anti-Codon Cards or Anti-codon posters (Posters on the front lab table)

· Lab Paper

· Pen/Pencil 
Note: Assign each member of your group a task, but work together.  You will need a team member to be mRNA, another to be a ribosome, and another to finish the sentences (tRNA).
Procedure:  The following procedure is utilized to perform this experience:

1.  Make sure you look at what the DNA Template cards look like.  Your teacher has these.

2. Find the anti-codon translation charts/posters/cards at the front of the room.

3. Pick up a DNA template card, write down the DNA template card number, and transcribe it into mRNA.

4. With the mRNA sequence, go back to your desk and the ribosomal student will write out the tRNA anti-codon sequence.

5. The tRNA student will search out the correct anti-codon card write down the corresponding  word. 

6. 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 mRNA pick another card from the teacher.
Note: Students may work alone or in groups (it is better to assign one student to be the mRNA, another student to write down the anticodons (ribosome) and the third student to search out the proper words (tRNA). Every sentence must have a start (ATG) and a stop (TAG) codon. Data:  The following data was collected during this experience:

Data: The data collected is included on the following pages.

Conclusion: The following can be concluded from this laboratory experience:

Write your own conclusion based upon the factors that we have looked at in previous labs.  Make sure to use proper sentence structure and summarize what you learned while performing this lab.

_________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Triplet Code Translations

	UAG = Stop (period)
	CCG = is
	CGC = water

	AUG = Initiator (Start)
	CCU = subject
	CGG = every

	AAA = Your
	CGA = drink
	CGU = day

	AAC = mother
	AAG = wears
	AAU = dresses

	ACG = funny
	ACC = have
	ACU = dog

	ACA = breath
	AGA = the
	AGG = are

	AGU = Beatles
	AGC = best
	AUA = rock

	AUC = band
	AUU = an
	CAA = old

	CAC = rubber
	CAG = breaks
	CAU = pulled

	CCA = when
	CCC = Biology
	CUA = I

	CUC = love
	CUG = roll
	CUU = music

	GAA = all
	GAC = demented
	GAG = puppies

	GAU = and
	GCA = so
	GCC = much

	GCG = fun
	GCU = education
	GGA = door

	GGC = to
	GGG = future
	GGU = father

	GUA = a
	GUC = dress
	GUG = brother

	GUU = nothing
	UAA = we
	UAC = in

	UAU = this
	UCA = together
	UCC = must

	UCG = be
	UCU = informed
	UGA = around

	UGC = you
	UGG = read
	UGU = little

	UUA = DNA
	UUC = code
	UUG = for

	UUU = life
	
	


Key to DNA Fragments

1. ATGAAAAACAAGGTACACATCTAG 

2. ATGAAAAACAATTGCACGTAG 

3. ATGTAAACCACTACATAG 

4. ATGAGAAGTAGGAGAAGCATAATCTAG 

5. ATGATTCAACACATCCAGCCACATTAG 

6. ATGCCCCCGAGAAGCCCTTAG 

7. ATGCGACGCCGGCGTTAG 

8. ATGCTACTCATAGATCTGCTTTAG 

9. ATGTAAAGGGAAGACGAGTAG 

10. ATGCCCCCGGCAGCCGCGTAG 

11. ATGGCTCCGAGAGGAGGCAGAGGGTAG 

12. ATGAAAGGTAAGGTAGTCTAG 

13. ATGAAAGTGAAGGTTTAG 

14. ATGTAAAGGGAATACTATTCATAG 

15. ATGTAATCCTCGTCTCGGCGTTAG 

16. ATGATAGATCTGCTTCCGAGAAGCTAG 

17. ATGCCCCCGGAATGATGCTAG 

18. ATGTGGGTATGTCGGCGTTAG 

19. ATGTTACCGAGATTCTTGTTTTAG 

20. ATGTTATCCTCGTGGTTGTTTTAG 
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