NAME:___________________________________________________ Date:___________________
How DNA Controls the Workings of the Cell
PART ONE – Making Proteins

Background:
In this part of the activity you will be given two partial sequences of DNA bases (shown for only one strand of DNA).  Sequence 1 is from a human and sequence 2 is from a cow.  In both humans and cows, this sequence is part of a set of instructions for controlling a bodily function.  In this case, the sequence contains the gene to make the protein insulin.  Insulin is necessary for the uptake of sugar from the blood.  Without insulin a person cannot digest sugars the same way others can, and they have a disease called diabetes. 

Within the strand of DNA there is a gene, a single segment, that codes for the protein insulin.  The DNA is too large to leave the nucleus so a copy of that single gene is made in the form of messenger RNA (mRNA) through the process of transcription.  The mRNA takes the directions for making the protein insulin to the ribosome (which is made of ribosomal RNA).  During the process of translation amino acids are brought to the ribosome by transfer RNA molecules and are bonded together.  Remember that amino acids are the monomers of proteins.  Once the entire strand of mRNA has been translated, the newly formed protein insulin is released!  Now this organism can process sugars and will not have diabetes.
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Instructions:

1. Using the DNA sequences, transcribe the DNA into the complimentary mRNA strand for both the human and the cow.  Write the RNA directly below the DNA strand.  (Remember your base pairing rules!)

2. Use the codon chart to translate the mRNA into amino acids.  The assembled amino acids make the insulin protein in both the cow and the human.  Write your amino acid chain directly below the mRNA sequence.

SEQUENCE 1 – HUMAN


DNA:  C  C  A  T  A  G  C  A  C  G  T  T  A  C  A  A  C  G  T  G  A  A  G  G  T  A  A


mRNA:


Amino Acids:

SEQUENCE 2 – COW 


DNA:  C  C  G  T  A  G  C  A  T  G  T  T  A  C  A  A  C  G  T  G  C  A  G  G  T  A  G


mRNA:


Amino Acids:

Codon Chart:
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Analysis:

1. Comparing the human gene to the cow gene, how many of the codons are exactly the same?  _____________________

2. How many of the amino acids in the sequence are exactly the same?  ____________

3. Diabetes is a disease characterized by the inability to break down sugars.  Often a person with diabetes has a defective DNA sequence that codes for the making of the insulin protein.  Suppose a person has a mutation in there DNA and the first triplet for the insulin gene reads T A T.  The normal gene reads T A G.

a. What amino acid does the mutant DNA and the normal DNA code for?

Mutant DNA amino acid:  ________________________

Normal DNA amino acid:  ________________________

b. Will the person with this mutation be diabetic?  Explain.  __________________

________________________________________________________________________

c. Another mutation changes the insulin gene to read T C T (instead of the normal T A G).  Will this person be diabetic?  Explain.  ____________________

________________________________________________________________________________________________________________________________________________

4. Use the codon chart to find ALL the codons that can code for the amino acid leucine and list them.  _______________________________________________________________

5. Could two humans (or two cows) have some differences in their DNA sequences for insulin, yet still make the exact same insulin proteins?  Explain.  _________________

____________________________________________________________________________________________________________________________________________________________

PART TWO – Examining Genetic Traits
Background:
Genetic traits are a result of the codes contained within the genes of your DNA.  Based on the genes that are inherited from the parents (remember that you get one allele from each parent) you can determine the genotype and phenotype of the offspring.  Some traits are dominant, that is they suppress other traits and mask them from appearing.  Some traits are recessive and are masked or suppressed when a dominant gene is present.  

Type I diabetes is a recessive disease.  An individual will need to inherit the trait from both sets of parents in order to exhibit the trait.  

Instructions:
· The following pedigree can be used to trace the inheritance of diabetes through a family.  Analyze the pedigree for genotypes.  If the second gene cannot be determined, place a – next to the dominant gene.  Begin with the recessive individuals.  This pedigree analyzes diabetes (d) which is recessive.
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Analysis:
6. Which individuals listed in the pedigree are homozygous recessive?  

______________________________________________________________________________

a. Do the homozygous recessive individuals have type I diabetes?  Why or why not?  ___________________________________________________________________

________________________________________________________________________

7. Which individuals listed in the pedigree are heterozygous?

______________________________________________________________________________

a. Do the heterozygous individuals have type I diabetes?  Why or why not?  

________________________________________________________________________________________________________________________________________________

8. Person III-4 gets married.  His new wife does not have diabetes, but her mom does.  The newlyweds want to know the likelihood of one their children having diabetes.  Create a Punnett square to help the new couple determine the genotypic and phenotypic ratios of their children.  

