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LAB

CODON BINGO 

Modified from Cynthia Mannix, 1994 Woodrow Wilson Biology Institute
http://www.accessexcellence.org/AE/AEPC/WWC/1994/codon_bingo.php

INTRODUCTION
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The traits of an organism are determined by numerous proteins that various cells manufacture.  The instructions required by cells to synthesize these proteins are encoded in the cells’ DNA.  Within a DNA molecule, it is the specific sequence of nucleotides (base pairs) that determines the exact location of the amino acids that will make up the polypeptide (protein).  The goal of this lab/game is to make transcribing DNA base pair messages into mRNA codons – and then translating these mRNA codons into amino acids – much easier.       

MATERIALS

· Bingo card 

· Bingo chips (or pennies) 

· Genetic Code chart

· List of the 20 amino acids (see below)

METHODS
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Write the names of the 20 amino acids on your bingo card.  You may position 
them ANYWHERE you wish.  Since there are 24 empty spaces on the bingo card 
and only 20 amino acids, please use the 4 BOLDED amino acids TWICE. 

2. When the teacher pulls the first game card, record the DNA triplet in the 
RESULTS table (next page).  

3. Transcribe the DNA triplet into a mRNA codon using the rules for base-pairing.  

4. Translate the codon into an amino acid using the Genetic Code chart.

5. Place a bingo chip/penny in the appropriate position on your bingo card.

6. Repeat steps 2-5 as the game continues.

7. The goal is to be the first student to have 5 amino acids (or 4 if the Free Space is used) in a row – either across, down, or diagonally.  At this point in time, shout BINGO!  You will then be asked to read your amino acids so the teacher can check your accuracy.       

· NOTE: If you have made a mistake, you will be eliminated from the game.  

8. If no mistake has been made, you will receive a prize for being the winner.  If time allows, more games will be played.            

	AMINO ACIDS

	alanine
	arginine
	asparagine
	aspartic acid
	cysteine

	glutamic acid
	glutamine
	glycine
	histidine
	isoleucine

	leucine
	lysine
	methionine
	phenylalanine
	proline

	serine
	threonine
	tryptophan
	tyrosine
	valine


RESULTS

	DNA __________
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DISCUSSION

1. What are TWO differences between DNA structure & RNA structure?

----------------------------------------------------------------------------------------------------------------

----------------------------------------------------------------------------------------------------------------

----------------------------------------------------------------------------------------------------------------

2. Describe how mRNA is synthesized (produced) during transcription.  Please be specific.
----------------------------------------------------------------------------------------------------------------

----------------------------------------------------------------------------------------------------------------

----------------------------------------------------------------------------------------------------------------

3. Keratin is one of the key proteins found in hair.  The gene for keratin is transcribed & translated by certain skin cells.  The base sequence below represents only a small portion of the keratin gene.  Complete the accompanying blanks.

DNA
A G A G C A C T T A A A A G G
(Hint: Circle each group of 3 bases)     

mRNA
____________________________
(Codons)

tRNA
____________________________
(Anticodons)

Protein
_________________________________________________________________
4. When someone shouted BINGO, what did the group of 4-5 amino acids linked together in a row represent?

----------------------------------------------------------------------------------------------------------------

5. What do you think would happen to the intended protein if there were a DNA mutation whereby one of the nitrogen bases (A, T, G, C) were replaced by a different one?

----------------------------------------------------------------------------------------------------------------

----------------------------------------------------------------------------------------------------------------

----------------------------------------------------------------------------------------------------------------

6. Double-stranded DNA unzips so that one strand can serve as the template for mRNA production.  What is the other reason double-stranded DNA unzips?

----------------------------------------------------------------------------------------------------------------
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