Background and Installation of the ELLIPS Programs for WINDOWS
------------------------------------------------------------------------------------

Introduction.

The ELLIPS Programs (ELLIPS1, ELLIPS2, ELLIPS3, ELLIPS4) are a suite of four programs written for PC for low-resolution ellipsoidal representations of macromolecular shape in solution for quasi-rigid particles based on hydrodynamic measurement of "Universal" shape functions which are derived from the sedimentation coefficient, intrinsic viscosity, radius of gyration, molecular covolume and rotational hydrodynamic/ relaxation functions (from electro-optic decay, fluorescence anisotropy depolarisation decay or NMR). Originally written for mainframe and then DOS-based computers, they have all now been upgraded for running with WINDOWS (98, 2000, XP).  They are all quick and easy to use.

A full description of the Universal shape functions and the 4 programs are found in the article by Harding SE, Horton JC, Cölfen H (1997) The ELLIPS suite of macromolecular conformation algorithms, Eur. Biophys. J. 25: 347-359:  and their implementation for running from a WINDOWS platform are described here and in the article by Harding SE, Cölfen H, Aziz, Z (2005) The ELLIPS suite of whole-body protein conformation algorithms for Microsoft WINDOWS in (D.J. Scott, S.E.Harding & A.J. Rowe eds) Modern Analytical Ultracentrifuge Techniques and Methods, Royal Society of Chemistry, Cambridge, Chapter 21. 

The hydrodynamic theory behind the calculation of the shape functions is exact. However, for those (quasi-rigid) macromolecules which cannot be reasonably represented by ellipsoids (multi-subunit proteins, antibodies)  the user is advised to use instead the Program SOLPRO, described in J. Garcia de la Torre, B. Carrasco-Gomez and S.E. Harding (1997) Eur. Biophys. J. 25, 361-372, which is based on modelling the particle as, and approximating the hydrodynamics by, a multi-array of spherical beads.  The ELLIPS and SOLPRO programmes are designed to be entirely complementary.   For macromolecules with considerable flexibility (DNA, filamentous viruses, polysaccharides) the user is recommended to the Global analysis procedure of J. Garcia de la Torre and A. Ortega (to be published, but see A. Ortega, Ph. D. Thesis, University of Murcia, 2006) 

ELLIPS1:  FORTRAN95 algorithm (formally QUICKBASIC) based on a simple ellipsoid of revolution model. It predicts the axial ratio (a/b) of the equivalent prolate or oblate ellipsoid of revolution from a user specified shape universal shape function. 

There is an associated programme UNIVERSAL_PARAMS designed to help with the calculation of the universal shape function.

ELLIPS2:  FORTRAN95 algorithm based on general triaxial ellipsoid model. 

Evaluates the values of all the hydrodynamic shape functions from user specified values for the semi-axial dimensions (a,b,c) of a macromolecule or the axial ratios (a/b, b/c).  [Works also for ellipsoids of revolution, just set c=b or b/c = 1 for a prolate 

ellipsoid, or c=a or a/b = 1 for an oblate ellipsoid.  It can also be linked to a programme (ELLIPSE) written for the prediction of the (a,b,c) from a crystallographic structure [Taylor WR, Thornton JM, Turnell WG (1983) An ellipsoidal approximation of protein shape, J. Mol. Graphics 1, 30-38]

ELLIPS3:  FORTRAN95 algorithm based on the general triaxial ellipsoid model. Evaluates the molecular shape (a/b, b/c) from combinations of 

hydration independent shape functions.

ELLIPS4:  FORTRAN95 algorithm based on the general triaxial ellipsoid model.  

Evaluates the molecular shape (a/b, b/c) from electro-optic decay parameters combined with other hydrodynamic data. 

UNIVERSAL_PARAMS:  This is an EXCEL file which evaluates the principal Universal shape parameters from experimental parameters   

ELLIPS_DRAW: Draws any ellipsoid (general or “scalene” – 3 unequal axes; prolate – 2 equal minor axes;  or oblate – 2 equal major axes - in 3D from user specified (a/b, b/c).  For a prolate ellipsoid simply set b/c=1.  For an oblate ellipsoid set a/b=1.

Input/Output formats

ELLIPS1:
input is at run-time.  For hard copy of ellipsoid choose WINDOWS METAFILE option, or to view only, choose WINDOW. 

ELLIPS2: 
input is at run-time. Output is to the file output_2.txt.  To draw the ellipsoid then use ELLIPS_DRAW

ELLIPS3: 
input is at run-time. For hard copy of plot choose WINDOWS METAFILE option, or to view only, choose WINDOW. To draw the resulting ellipsoid use ELLIPS_DRAW 

ELLIPS4:  
Input decay data as a user-named file.

             
Input constraining hydrodynamic function data points either at run-

              
time or as a user-named file

              
Output data as a user-named file

For hard copy of plot choose WINDOWS METAFILE option, or to view only, choose WINDOW. To draw the resulting ellipsoid use ELLIPS_DRAW 

UNIVERSAL_PARAMS:  this is just a collection of EXCEL spread sheet: choose the

    

 sheet for the parameter you desire

ELLIPS_DRAW: Draws a 3D ellipsoid  

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

INSTALLATION.

After unzipping all files – including the Fortran library file Salflibc.dll (this can be a hidden file) and the simple plot file Simple.dll (this can also be a hidden file) into a directory of your choosing just double click the mouse on the ELLIPS programme you require and away you go!

Any problems please Steve Harding: steve.harding@nottingham.ac.uk

Steve Harding, Helmut Cölfen and Zahid Aziz   1/5/2006  

