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PART B: CYTOCHROME c: AN ORTHOLOGUE 
Cytochrome c Comparisons
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1)   How many amino acids are there in the cytochrome C of:

· The human? :

· The chimpanzee? :

· The rabbit? :

2)  Which two organisms have an identical amino acid sequence in their   

     cytochrome c?

3) 

a) i) Give the full name of the amino acid in Human cytochrome c, at position  

       59 of this alignment.

ii)  Using the DNA code record the possible DNA triplets that code for this

     amino acid.

b) i) Give the full name of the amino acid in the Rhesus Monkey cytochrome c 

       in position 59 of this alignment.

ii) Using the DNA code on the Data Sheet,  record the possible DNA triplets

   that code for this amino acid.

c)  Humans and Rhesus Monkey diverged from a common ancestor about

    million 45 million years ago. 

Explain clearly and fully one possible way that this difference in the amino acid at position 59 of this alignment may have come about between humans and Rhesus monkey.  Begin by referring to their shared ancestor and refer to specific amino acids and nucleotides in your answer.


d) In over 45 million years only a very small change has occurred in the protein sequences of these two primates.  And in fact the amino acid sequences of cyctochrome c of most of these of the mammals in this alignment is very similar. Other proteins present in each of these animals show much more substantial changes.  Suggest a reason why the cytochrome c sequences may have altered very little over this long period of time.


RETURN TO BIOLOGY WORKBENCH INSTRUCTIONS

4) Examine the Unrooted Tree produced.  

Record the species at the end of each branch on the unrooted  

        tree on the diagram below. 


5) Based on the information in the unrooted tree:

a) Which two species appear to be appear to be most closely related to each other? Explain your choice. 


b) Which two species seem to be the least closely related to each other? Explain your choice.


RETURN TO BIOLOGY WORKBENCH INSTRUCTIONS

6) Examine the Rooted Tree and record the species at the end of each branch.  


.


7)  Why do we assume that those species that have more similar cytochrome c sequences are more closely related by evolutionary descent than those with less similar cytochrome c?

8)  Based on this tree diagram alone, which species is/are most closely related to:

The Rhesus monkey: 

The cow:

The Kangaroo:

9) The tree indicates that the cytochrome c of chimpanzee and human is the same while the Eastern Gray kangaroo and the Rhesus Monkey have number of difference in the amino acid sequences of their cytochrome c.  Explain the most likely reason for this.


RETURN TO BIOLOGY WORKBENCH INSTRUCTIONS
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INSTRUCTIONS





The amino acid sequence for humans is given in the table above. When an amino acid is fully conserved in the listed species the same amino acid is present at this same relative position in each species, after the sequences have been aligned with each other. 





In the table above, indicate the amino acids that are fully conserved by placing a tick(() in the top box of the column.  


Where the amino acids are not fully conserved in all species listed place a cross (x) in the top column and record the amino acid in this position for each species. Amino acids at positions 1-13 in this alignment have been done as an example
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