Biology Workbench Amino Acid Sequence Comparison

Sequence alignment

Consensus key (see documentation for details)

* - single, fully conserved residue
: - conservation of strong groups
. - conservation of weak groups
  - no consensus

CLUSTAL W (1.81) multiple sequence alignment

Maria_Hb        MVHLTPVEKSAVTALWGKVNVDEVGGEALGRLLVVYPWTQRFFESFGDLSTPDAVMGNPK
Normal_Hb       MVHLTPEEKSAVTALWGKVNVDEVGGEALGRLLVVYPWTQRFFESFGDLSTPDAVMGNPK
Gorilla_Hb      MVHLTPEEKSAVTALWGKVNVDEVGGEALGRLLVVYPWTQRFFESFGDLSTPDAVMGNPK
                ****** *****************************************************
Maria_Hb        VKAHGKKVLGAFSDGLAHLDNLKGTFATLSELHCDKLHVDPENFRLLGNVLVCVLAHHFG
Normal_Hb       VKAHGKKVLGAFSDGLAHLDNLKGTFATLSELHCDKLHVDPENFRLLGNVLVCVLAHHFG
Gorilla_Hb      VKAHGKKVLGAFSDGLAHLDNLKGTFATLSELHCDKLHVDPENFKLLGNVLVCVLAHHFG

                ********************************************:***************

Assignment Instructions

1) Use the print-out comparing the amino acid sequences of Normal, Maria and Gorilla hemoglobin.  

a) On the print out, label the N-terminus and the C-terminus.  

b) Circle the main difference between Maria vs Normal hemoglobin.  Describe where this amino acid difference is found (location position in polypeptide), and indicate the identity of the amino acids at these positions.

c) Using p. 26 of your textbook, what properties do these amino acids have?  Based upon this, speculate on the significance of this change in the beta-globin polypeptide (thinking about shape/behaviour) of someone with sickled hemoglobin vs normal hemoglobin. Write a short explanation.

d) Square the difference between Human vs Gorilla hemoglobin.  Describe where this amino acid difference is found, and indicate the identity of the amino acids at these postions.
e) Using p. 26 of your textbook, what properties do these amino acids have? Based upon this, speculate on the significance of this change in the beta-globin polypeptide (thinking about shape/behaviour) between each species of hemoglobin.  Assess whether or not there would be much impact.  (Hint: Think back to the Toober activity)  Write a short explanation.

