Gene Mutations

There are 3 billion base pairs in your DNA---human DNA.  However, only 2-3% of your DNA codes for proteins.  These portions of our DNA that actually code for a protein are called genes, everything else is “junk” DNA.  A mutation is defined as changes in the genetic code.  We will learn about two types of mutations.

(((Mutation = Change(((
Frameshift Mutations: 
Circle the mutation






Type of Mutation: ______________

THE BOY CUT HIS LIP AND ATE THE HOT DOG
How to identify:______________________

THE BOY CUT HIS SLI PAN DAT ETH EHO TDO G

Circle the mutation






Type of Mutation: ________________

THE BOY CUT HIS LIP AND ATE THE HOT DOG
How to identify:______________________

THE BOY CUT HIS LIP ANA TET HEH OTD OG

There are two types of fameshift mutations; insertions and deletions.  An insertion shifts the reading frame to the right.  A deletion frame shifts the reading frame to the left.

Practice with DNA
-Compare the original DNA to the mutated DNA and find any mutations
         1.Compare the two strands of DNA and identify the mutation by circling it

Original DNA: TAC CAT GCA GAT CTG GCC CAG TTC ATC      Type of Mutation: __________
Mutated DNA: TAC CAT GCA GAT TGG CCC AGT TCA TC
    How many codons changed? ____   
How many amino acids could change? ____   
         2.Compare the two strands of DNA and identify the mutation by circling it

Original DNA: TAC GGA CGA TCT CAG GAG CCT ATA ATC       Type of Mutation: __________
Mutated DNA: TAC GGA CGA TTC TCA GGA GCC TAT AAT C    How many codons changed? ___

How many amino acids could change? ____   
         3.Compare the two strands of DNA and identify the mutation by circling it

Original DNA: TAC TTC ACT CGC AAG GGC ATA CGA ATC       Type of Mutation: __________
Mutated DNA: TAC TCT CAC TCG CAA GGG CAT ACG AAT C    How many codons changed? ___

How many amino acids could change? ____   
Base Substitution Mutations

Circle the mutation


THE BOY CUT HIS LIP AND ATE THE HOT DOG



THE BOY CUT HIS LIP AND AFE THE HOT DOG
In base substitutions you substitute one letter (base) with another.

Practice with DNA
-Compare the original DNA to the mutated DNA and find any mutations.
        1. Compare the two strands of DNA and identify the mutation by circling it
Original DNA: TAC CAT GCA GAT CTG GCC CAG TTC ATC
     

Mutated DNA: TAC CAT CCA GAT CTG GCC CAG TTC ATC 
      How many codons changed? ___
How many amino acids could change? ____   
        2. Compare the two strands of DNA and identify the mutation by circling it

Original DNA: TAC GTC GCT CAA CGG GAC CTG ACC ACT       
Mutated DNA: TAC GTC GCT CAA CGG GAC CTA ACC ACT
      How many codons changed? ___
 How many amino acids could change? ____   
        3. Compare the two strands of DNA and identify the mutation by circling it

Original DNA: TAC GGT TTG ACC CTC TAA TAT GGC ATT       
Mutated DNA: TAC GGT TTG ACC CGC TAA TAT GGC ATT       How many codons changed? ___









How many amino acids could change? ____   
What do mutations do to the protein? Are they all bad or all good?
The genes in your DNA code for a specific ____________________.  The ____________ and ____________ of amino acids will determine the ___________ and _________________ of the protein.  The DNA sequence below codes for a protein called insulin.  The insulin protein is used to take up sugars from the blood.  A person will have the disease diabetes if their DNA is mutated and their amino acid sequence is changed because their insulin protein will not be able to do its job.

Transcribe the DNA sequence into mRNA and then Translate the mRNA into a protein by finding the amino acid order.


Find out if the following people with mutations have diabetes or not.

Person 1 Halle Berry
DNA:               CCA TAG CAC GTA ACA ACG TGA AGG TAA 

mRNA :

Amino Acids: 

What type of mutation does this person have?  ___________________________ 
How many amino acids were changed?    _____
Did it affect whether or not the person developed diabetes?  Explain

Person 2 Kanye West 
DNA:               CCA TAG CAC GTC ACA ACG TGA AGG TAA 

mRNA :

Amino Acids: 

What type of mutation does this person have?  ____________________________
How many amino acids were changed?    ______
Did it affect whether or not the person developed diabetes?  Explain

Person 3 Nick Jonas
DNA:                CCA TAG CCG TTA CAA CGT GAA GGT AA 

mRNA :

Amino Acids: 

1. What type of mutation does this person have?  ____________________________ 
2. How many amino acids were changed?    _______
3. Did it affect whether or not the person developed diabetes?  Explain

4. Do all mutations result in a change in amino acid sequence? Explain. You may use the examples above.
5. Are all mutations bad? Why or why not.

6. Which type of mutation do you think is worse; a point mutation or a framshift mutation? Justify your response.

Name: ___________________


Period:______ Seat: ______





This is the “normal” DNA sequence to make insulin that works and not have diabetes 


DNA:                CCA TAG CAC GTT ACA ACG TGA AGG TAA 


mRNA :


Amino Acids: 











