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Initiating new project:

To investigate why SEDFIT fail to give the correct S20,w value when experiment is done in the presence of glycerol even though the corrected solvent density and viscosity is used during the fitting process. What is the remedy for correction?
The idea of doing this study came about when I first notice this discrepancy when Li used XLA to study the interaction between CRP and RNA polymerase.  The CRP value is fine in aqueous buffer but it is always low when experiment is carried out in 5% glycerol.
Background:

Using SEDFIT, a software developed by Peter Schuck, Sedimentation Velocity can be very useful in the identification of the oligomeric state and the stoichiometry of heterogeneous interaction. With this approach the ability to resolve small oligomers appear to exceed that of the highest resolution size exclusion column, with additional advantage of being able to analyze directly in formulation buffers without potential loss of aggregates to a column matrix.  It is a great tool when the experiment is carried out in the commonly used buffer solution.  However when the experiment is carried out in the buffer solution that contain glycerol, as a lot of researcher working on the membrane protein has to deal with, the S20,w value is lower than what is reported in the literature even though the density and viscosity is already filled in before the fitting process begin.
Goals of project:

1. Study CRP protein in the presence of 0%, 1%, 2%, 3%, 5%, 10% glycerol, and then using  SedFit to analyzed the data. 
2. Attempt to construct a standard curve to see if a constant can be extract from each Glycerol concentration so that the commonly used S20,w value can be obtained from the known glycerol concentration simply by multiply the correction constant.
Preliminary Experiment Results:

Experiment 1: Using CRP protein as an example.
CRP in 0% glycerol
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CRP in 1% glycerol
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CRP in 2% glycerol
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CRP in 3% glycerol
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CRP in 5% glycerol
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CRP in 10% glycerol
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Data summary:
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Linear Regression for Data3_S:

Y = A + B * X



Parameter

Value

Error

------------------------------------------------------------

A

3.3755

0.01778

B

-0.10643

0.00369

------------------------------------------------------------



R

SD

N

P

------------------------------------------------------------

-0.9976

0.02989

6

<0.0001



S

Glycerol %


Use Sednterp to determine Rho and viscosity.

Prepare glycerol solution1 in 0.1M KCl, 0.05M Tris buffer, pH 7.8

Use Sednterp to determine Rho and viscosity.

Prepare glycerol solution1 in 0.1M KCl, 0.05M  Tris buffer, pH 7.8

	Glycerol %
	M

	Rho
	Viscosity
	S20,w

CRP
	Correction

constant

	0
	0


	1.0044
	0.01016
	3.4076
	0

	1
	0.11


	1.0067
	0.01035
	3.286
	1.037

	2
	0.22


	1.009
	0.01060
	3.1352
	1.087

	3
	0.326


	1.0114
	0.01087
	3.039
	1.12

	5
	0.54


	1.0159
	0.01142
	2.8167
	1.21

	10
	1.09


	1.0274
	0.01299
	2.3335
	1.46


Conclusion:
This exercise reveals that caution must be taken when use Sedfit to analyze experiment data that is done in the presence of glycerol, as a lot of researcher do when they work with membrane proteins.  In order for other researcher to repeat the result, one should report the result by multiply the correction factor to obtain the correct S20,w value.  Or if making a standard curve for the protein under study is not possible, the result should be report as Sxg,20.  xg indicate to other research that the obtained result is done in the presence of x% of glycerol. 
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