NCMH PhDTutorial 3: Sedimentation velocity and Diffusion
Reading: K.E. Van Holde, Physical Biochemistry (2nd Edition), 1985 Chapters 4&5.
R = 8.314 x 107 cgs units;   kB = 1.379 x 10-16 cgs units.      NA = 6.02 x 1023 mol-1

QUESTION 1. Consider a typical globular protein of molecular weight M=45000 g/mol, v = 0.73 ml/g, hydrated to an extent of 0.3g water per gram of dry protein

Calculate

(a) Do20,w assuming that 20,w = 0.010 poise (cgs units) and that the protein is spherical

(b) Repeat the calculation, assuming a prolate ellipsoid of axial ratio = 6. You will need to download and run the programme ELLIPS2, setting b/c =1.
http://www.nottingham.ac.uk/ncmh/programs/ELLIPS.ZIP
(c) Explain the significance of the superscript "o" and subscripts "20,w"in (a) above

QUESTION 2. In a study on the sedimentation of haemoglobin, the following data were obtained:

t (sec)

rb/rm
   700

1.0129

3,580

1.0679

4,540

1.0871

5,020

1.0965

rb: radial position of the boundary.  rm: radial position of the meniscus

The rotor speed was 61,000 rpm.  Plot the appropriate graph in ORIGIN and calculate the sedimentation coefficient, sT,b. Explain the significance of the subscripts "T,b"in the expression for s.

QUESTION 3. A sedimentation velocity experiment was performed with subunits of aldolase at 3oC with a rotor speed of 51000 rpm.  Data for the boundary position versus time are as follows.  The time of the first scan has been taken as zero

t-to (sec)
rb(cm)

   0

6.2438

3,360

6.3039

7,200

6.4061

11,040
6.4920

14840

6.5898

18720

6.6777

Plot the appropriate graph using ORIGIN  and calculate the sedimentation coefficient sT,b.  Calculate v by searching the database for the sequence for aldolase and using either the programme SEDNTERP or PERKINS, and then correct sT,b to s20,w. Other data can be found in standard handbooks.

QUESTION 4. Bacterial flagellin is a rod-like protein molecule of molecular weight 20000 g/mol.  It can be caused to dimerize by a slight change in pH or ionic strength.  The sedimentation coefficient for the monomer is 1.75S, and for the dimer, 2.30S.  Which of two probable (side-to-side or end-to-end) aggregation modes is supported by the data?  Prove your answer.

