PSI Analysis for pre-processed XL-A / XL-I patterns and Rayleigh interference patterns





General: As PSIA.EXE, PSII.EXE and PSIXLI.EXE are part of the MSTAR software package, it is not necessary to repeat the steps which the PSI module has in common with the MSTAR module. The user can look up these steps in the MSTARA and MSTARI instruction manual. Hence, it is not necessary here to distinguish between absorption and interference optics anymore. As MSTAR, the PSI module creates ASCII data files for each of the relevant plots. The plot files can be distinguished by their extensions. The extensions are similar for all of the PSI programs. If X appears in the extension, it has to be substituted by the number of the reference radius (e.g. .PS1 means the plot for reference radius 1 but .PS3 that for the 3rd reference radius):



.PSX	Plot of  (1(r) vs. A(r) resp. J(r) for the smallest sedimenting species

.PAX	Plot of  (2(r) vs. A(r) resp. J(r) for the 2nd smallest sedimenting species

.ASX	Plot of A(r) resp. J(r) vs. r for the smallest sedimenting species

.AAX	Plot of A(r) resp. J(r) vs. r for the 2nd smallest sedimenting species

.ACX	Plot of A(r) resp. J(r) vs. r for the 3rd sedimenting species (usually the complex in case of an A + B ( C interaction)



Note that these plots are only saved for the reference radius selected as the most appropriate to avoid confusion at a latter stage.



The PSI module was written for an up to 2 component mixture.



Due to present time limitations, the manual for the PSI analysis could not be prepared to that extent, the manuals of the MSTAR program were set up.  However, the program was set up self explaining. Anyone who is not familiar with the PSI function as such is referred to Wills P.R., Jacobsen M.P., Winzor D.J. „Direct analysis of solute self-association by sedimentation equilibrium“ Biopolymers 38 (1996) 119 - 130. The program itself will be explained in the 1997 issue of Progress in Colloid & Polymer Science; Progress in Analytical Ultracentrifugation“. To help with the evaluation, the simulated datafiles used in the latter publication are included. They can serve as proper guides for a correct usage of the PSI program.



The datafiles are:



For the PSI module for Rayleigh interference optics (See MSTAR instruction for file format details):

	CHYMOHI.SIM	High speed equilibrium on (-Chymotrypsin

	CHYMLOW.SIM	Low speed equilibrium on (-Chymotrypsin



An equivalent file set was set up for the XL-I data format:

	XCHYMOHI.SIM	High speed equilibrium on (-Chymotrypsin

	XCHYMLOW.SIM	Low speed equilibrium on (-Chymotrypsin



For XL-A absorption optics:

	TMADHETF		Equilibrium on heterogeneous interaction



(-Chymotrypsin high speed: 35000 RPM, 20 (C, VBAR = 0.736 ml/g, ( = 1.005 g/ml, rm = 6.9 cm, rb = 7.15 cm, rF = 7.10 cm (reference radius), Monomer - Dimer equilibrium with X2 = 3 l/g, M1 = 25000 g/mol. The intercept of the Plot of J/(1 vs. (2/(1 is 1. This plot should be linear. You can stop the program after the monomer concentration gradient was worked out. If you carry on the procedure for the dimer as a check on possible trimer, you get a parallel line to the x-axis in the PSI plot with the intercept 1. This gives you the concentration gradient of the dimer. The concentrations at the cell bottom are monomer: 3.58 fringes, dimer 12.86 fringes, total: 16.44 fringes. The concentration of a 3rd species is 0.

The low speed equilibrium has the same parameters as above but a speed of 15000 RPM and a Ja of 1.427 fringes. The intercept of the Plot of J/(1 vs. (2/(1 is 2. If the procedure is carried on for the dimer, one gets an intercept of 4 in the PSI plot.
 Both plots should be linear.
 The concentrations at the cell bottom are monomer: 2.52 fringes, dimer 6.39 fringes, total: 8.91 fringes. The concentration of a 3rd species is 0.

TMADH-ETF interaction: 15000 RPM, 4 (C, VBAR = 0.75 ml/g for both components, ( = 1 g/ml, rm = 6.9 cm, rb = 7.1 cm, rF = 7.05 cm (reference radius)
, baseline = 0
, K = 105 M-1, METF = 50000 g/mol, MTMADH = 150000 g/mol, Mcomplex = 200000 g/mol.
 
The intercept of the Plot of 
A
/(1 vs. (2/(1 is 
0.15
. The intercept in the second PSI plot is 0.15 as well but here, the plot can bend for low
 x-values
 although this plot should be linear as the first
. This is due to the vanishing TMADH 
concentration in the meniscus region which brings in a gr
e
a
t uncertainity.
 The absorptions at the cell bottom are: ETF 
= 
0.24, TMADH
 = 0.62 and Complex = 0.13.






These simulated datafiles should help the user to get familiar with the program.
 Please note that for Rayleigh interference optics, it is always desirable to determine J
a
 in a separate experiment 
(synthetic boundary cell) 
rather 
than using the extrapolation routine
s
 offered
 by the program
.
 If J
a
 is not known but the cell loading concentration in fringe units, the user can vary the J
a
’
s until the predicted cell loading concentration in fringe units matches the true one.
 However, if nothing is known, the extrapolation routine is the only choice to estimate a 
realistic J
a
.
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