MEDICAL BIOCHEMISTRY TUTORIAL SET 3:  BIOC. 201 – PROTEIN STRUCTURE and FUNCTION

SHORT NOTES

1.  You have two genetic variants of a large protein that differ in the following manner: one protein contains a histidine whereas the other has a valine.  The only separation method you at your disposal to separate these two variants is electrophoresis at alkaline pH (pH 8.0).   Rank these variants in order increasing mobility (nearness to the positive electrode) during electrophoresis.

2.  The heme unit (ferrous iron and the protoporphyrin ring) on its own can bind oxygen.  What function does the globin serve?

3.  Explain how tissues with high a rate of metabolic activity are able to facilitate oxygen delivery. 

4.  CO2, H+ and 2,3-BPG:  Which of the following modulators of O2 binding to hemoglobin counteract each other?

5.  Some individuals with sickle cell hemoglobin (HbS) have been found to significant levels of fetal (HbF) in their RBCs.  Is this an advantage or a disadvantage?  Explain your answer.

MCQ

1.  The tertiary structure of a protein is determined by:

A) Its amino acid sequence

B) The total charge on the molecule

C) Its amino acid composition

D) The number of proline residues in

E) Whether or not the protein is acidic

2.  All of the following statements about binding of 2,3-diphosphoglycerate (2,3-BPG) to hemoglobin are correct EXCEPT:

A) One 2,3-BPG molecule binds to each oxygenated subunit of hemoglobin.

B) 2,3-BPG promotes the release of oxygen from hemoglobin.

C) 2,3-BPG binds less tightly to fetal hemoglobin (HbF).

D) 2,3-BPG causes increased s alt bridge formation between subunits o f the hemoglobin tetramer.

E) Increased levels of 2,3-BPG in the erythrocyte are part of the adaptive reaction to high altitudes.

