S-B-8-3_Mutations Worksheet and KEY
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Directions: Use the DNA template to make the complimentary DNA and mRNA strand. Remember, the mRNA strand always starts with a start codon and the polypeptide ends when it reaches a stop codon.

1. Original Sequence
	Coding Strand
	CGC
	
	atg
	
	aaa
	
	acc
	
	ggg
	
	aGG
	
	GTC
	
	CAC
	
	CTA
	
	AGG
	
	TGA 
	
	tag
	

	Template
	GCG
	
	tac
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	mRNA codons
	non-start codon
	
	aug
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	tRNA anticodons
	
	
	uac
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Amino Acids
	
	
	met
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2. Mutated sequence

	Coding Strand
	CGC
	
	atg
	
	aaa
	
	acc
	
	ggg
	
	aGa
	
	GTC
	
	CAC
	
	CTA
	
	AGG
	
	TGA 
	
	tag
	

	Template
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	mRNA codons
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	tRNA anticodons
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Amino Acids
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


3. Mutated Sequence
	Coding Strand
	CCC
	
	atg
	
	aaa
	
	acc
	
	ggg
	
	aGG
	
	GTC
	
	CAC
	
	CTA
	
	AGG
	
	TGA 
	
	tag
	

	Template
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	mRNA codons
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	tRNA anticodons
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Amino Acids
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


How is the mutation in 2 different from the mutation in 3? 
































Both 2 and 3 are examples of a silent mutation. Write an operational definition for silent mutations. 



























4. Mutated Sequence

	Coding Strand
	CGC
	
	atg
	
	Taa
	
	acc
	
	ggg
	
	aGG
	
	GTC
	
	CAC
	
	CTA
	
	AGG
	
	TGA 
	
	tag
	

	Template
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	mRNA codons
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	tRNA anticodons
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Amino Acids
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


What happened to the polypeptide in number 4? 

































Number 4 is an example of a nonsense mutation. Write an operational definition for nonsense mutations.

























5. Mutated Sequence


	Coding Strand
	CGC
	
	atg
	
	aaa
	
	acc
	
	ggg
	
	aGG
	
	cTC
	
	CAC
	
	CTA
	
	AGG
	
	TGA 
	
	tag
	

	Template
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	mRNA codons
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	tRNA anticodons
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Amino Acids
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


What happened to the polypeptide in number 5? 

































This is an example of a missense mutation. Write an operational definition for missence mutations. 


























6. Mutated Sequence

	Coding Strand
	CGC
	
	atg
	
	aaa
	
	acc
	
	ggA
	
	GGg
	
	TCc
	
	ACc
	
	TAa
	
	GGt
	
	GAt 
	
	agt
	

	Template
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	mRNA codons
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	tRNA anticodons
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Amino Acids
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


What happened to the polypeptide in number 6? 

































Deleting a nucleotide in the DNA coding strand causes a frame-shift mutation. What is another way a frame-shift mutation can occur? 





















Write an operational definition for frame-shift mutations. 
































Predict the cause of point mutations or frame shift mutations? 































Teacher Copy
MUTATIONS

Mutation 
A random change in the nucleotide sequence DNA































Directions: Use the DNA template to make the complimentary DNA and mRNA strand. Remember, the mRNA strand always starts with a start codon and the polypeptide ends when it reaches a stop codon.
1. Original Sequence
	Coding Strand
	CGC
	
	atg
	
	aaa
	
	acc
	
	ggg
	
	aGG
	
	GTC
	
	CAC
	
	CTA
	
	AGG
	
	TGA 
	
	tag
	

	Template
	GCG
	
	tac
	
	TTT
	
	tgg
	
	ccc
	
	tcc
	
	cag
	
	gtg
	
	gat
	
	tcc
	
	act
	
	atc
	

	mRNA codons
	non-start codon
	
	aug
	
	aaa
	
	acc
	
	ggg
	
	agg
	
	guc
	
	cac
	
	cua
	
	agg
	
	uga
	
	
	

	tRNA anticodons
	
	
	uac
	
	uuu
	
	ugg
	
	ccc
	
	ucc
	
	cag
	
	gug
	
	gau
	
	tcc
	
	acu
	
	
	

	Amino Acids
	
	
	met
	
	lys
	
	thr
	
	gly
	
	arg
	
	val
	
	his
	
	leu
	
	ser
	
	stop
	
	
	



2. Mutated Sequence

	Coding Strand
	CGC
	
	atg
	
	aaa
	
	acc
	
	ggg
	
	aGa
	
	GTC
	
	CAC
	
	CTA
	
	AGG
	
	TGA 
	
	tag
	

	Template
	GCG
	
	tac
	
	TTT
	
	tgg
	
	ccc
	
	tct
	
	cag
	
	gtg
	
	gat
	
	tcc
	
	act
	
	atc
	

	mRNA codons
	non-start codon
	
	aug
	
	aaa
	
	acc
	
	ggg
	
	aga
	
	guc
	
	cac
	
	cua
	
	agg
	
	uga
	
	
	

	tRNA anticodons
	
	
	uac
	
	uuu
	
	ugg
	
	ccc
	
	ucu
	
	cag
	
	gug
	
	gau
	
	tcc
	
	acu
	
	
	

	Amino Acids
	
	
	met
	
	lys
	
	thr
	
	gly
	
	arg
	
	val
	
	his
	
	leu
	
	ser
	
	stop
	
	
	


3. Mutated Sequence

	Coding Strand
	CCC
	
	atg
	
	aaa
	
	acc
	
	ggg
	
	aGG
	
	GTC
	
	CAC
	
	CTA
	
	AGG
	
	TGA 
	
	tag
	

	Template
	GGG
	
	tac
	
	TTT
	
	tgg
	
	ccc
	
	tcc
	
	cag
	
	gtg
	
	gat
	
	tcc
	
	act
	
	atc
	

	mRNA codons
	non-start codon
	
	aug
	
	aaa
	
	acc
	
	ggg
	
	agg
	
	guc
	
	cac
	
	cua
	
	agg
	
	uga
	
	
	

	tRNA anticodons
	
	
	uac
	
	uuu
	
	ugg
	
	ccc
	
	ucc
	
	cag
	
	gug
	
	gau
	
	tcc
	
	acu
	
	
	

	Amino Acids
	
	
	met
	
	lys
	
	thr
	
	gly
	
	arg
	
	val
	
	his
	
	leu
	
	ser
	
	stop
	
	
	


How is the mutation in 2 different from the mutation in 3? The mutation in 2 codes for the same amino acid as in the original, while the mutation in 3 occurs before the start code, therefore there is no change in the amino acid sequence.







Both number 2 and 3 are examples of a silent mutation. Write an operational definition for silent mutations. A silent mutation occurs when the change in the DNA does not affect the amino acid sequence.











4. Mutated Sequence
	Coding Strand
	CGC
	
	atg
	
	Taa
	
	acc
	
	ggg
	
	aGG
	
	GTC
	
	CAC
	
	CTA
	
	AGG
	
	TGA 
	
	tag
	

	Template
	GcG
	
	tac
	
	aTT
	
	tgg
	
	ccc
	
	tcc
	
	cag
	
	gtg
	
	gat
	
	tcc
	
	act
	
	atc
	

	mRNA codons
	non-start codon
	
	aug
	
	uaa
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	tRNA anticodons
	
	
	uac
	
	auu
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Amino Acids
	
	
	met
	
	stop
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


What happened to the polypeptide in number 4? The mutations changed the codon for “lys” to a stop codon, as a result, no other amino acids were attached to the polypeptide.















Number 4 is an example of a nonsense mutation. Write an operational definition for nonsense mutations.
A nosense mutation occurs when the change in DNA codes for a premature stop codon, making a nonfunctional polypeptid.







5. Mutated Sequence

	Coding Strand
	CGC
	
	atg
	
	aaa
	
	acc
	
	ggg
	
	aGG
	
	cTC
	
	CAC
	
	CTA
	
	AGG
	
	TGA 
	
	tag
	

	Template
	GCG
	
	tac
	
	TTT
	
	tgg
	
	ccc
	
	tcc
	
	gag
	
	gtg
	
	gat
	
	tcc
	
	act
	
	atc
	

	mRNA codons
	non-start codon
	
	aug
	
	aaa
	
	acc
	
	ggg
	
	agg
	
	cuc
	
	cac
	
	cua
	
	agg
	
	uga
	
	
	

	tRNA anticodons
	
	
	uac
	
	uuu
	
	ugg
	
	ccc
	
	ucc
	
	gag
	
	gug
	
	gau
	
	tcc
	
	acu
	
	
	

	Amino Acids
	
	
	met
	
	lys
	
	thr
	
	gly
	
	arg
	
	leu
	
	his
	
	leu
	
	ser
	
	stop
	
	
	


What happened to the polypeptide in number 5? The mutation caused the code for ‘val’ to change to ‘leu.’ A change in the amino acid sequence will change the shape of the protein and possibly the function of the protein.









This is an example of a missense mutation. Write an operational definition for missense mutations. 
A missense mutation is a change in the DNA that causes a substitution of one amino acid. This may affect the function and shape of the protein.





6. Mutated Sequence
	Coding Strand
	CGC
	
	atg
	
	aaa
	
	acc
	
	ggA
	
	GGg
	
	TCc
	
	ACc
	
	TAa
	
	GGt
	
	GAt 
	
	agt
	

	Template
	GCG
	
	tac
	
	TTT
	
	tgg
	
	cct
	
	ccc
	
	agg
	
	tgg
	
	att
	
	cca
	
	cta
	
	tca
	

	mRNA codons
	non-start codon
	
	aug
	
	aaa
	
	acc
	
	gga
	
	ggg
	
	ucc
	
	acc
	
	uaa
	
	
	
	
	
	
	

	tRNA anticodons
	
	
	uac
	
	uuu
	
	ugg
	
	ccu
	
	ccc
	
	agg
	
	ugg
	
	auu
	
	
	
	
	
	
	

	Amino Acids
	
	
	met
	
	lys
	
	thr
	
	gly
	
	gly
	
	ser
	
	thr
	
	stop
	
	
	
	
	
	
	


What happened to the polypeptide in number 6? Deleting one of the nucleotides in the DNA sequence caused the nucleotides to shift, forming different codons. The result is a different sequence of amino acids and an early stop.






.
Deleting a nucleotide in the DNA coding strand causes a frame-shift mutation. What is another way a frame-shift mutation can occur? Inserting one or two extra nucleotide into the DNA sequence or deleting two nucleotides will cause the codons to shift in the other direction.


Write an operational definition for frame-shift mutations. A change in the DNA sequence, by inserting or deleting nucleotides, that causes the codons to code for a completely new series of amino acids. It can also code for the stop early or late. 





 
Predict the cause of point mutations or frame-shift mutations? Point mutations and frame-shift mutations likely occur during replication
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