SingleFrameNMR Documentation

This document describes how the SingleFrameNMR program is to be used.  This program uses a single frame, from the pdb and topology file, to calculate the 3J couplings and noe’s.  The inputs and outputs are described.  The example output is given in the directory Example
· Program
· Inputs and outputs
· Example command lines for each of the programs
· Example output 
SingleFrameNMR
This program calculates the 3J couplings noe’s from a pdb file.  
· [bookmark: _GoBack]Types of coefficients and functions
The couplings are found as a function of the coupling function, e.g. Acos*cos+Bcos+C.    The program uses a file called karplus_coefficients.txt which has the information of the 3J couplings.  This file is parsed for each of the calculations to determine the 3J coupling coefficients.  The user can add to the file any coefficients for any type of 3J coupling.  
An example of coefficients for a C-C-C-C 3J coupling is in karplus_coefficients.txt
Karplus C C C C 3.49  0.16
The coefficients are taken from the review paper of Coxon and an online calculator.
The program will open the karplus_coefficients.txt file, look to find if the user type input (e.g. Karplus) is found.  In this example, if the user wanted a Karplus type of 3J coupling for the C-C-C-C then the coefficients of A=3.49, B=0, C=.16 are used in the 3J coupling calculation.
If the user specifies ‘Karplus’ then the entire karplus_coefficients.txt file is searched for the Karplus coefficients.  The user can also specify a single reference for the Karplus coefficients.  This file can be used to add additional Karplus coefficients.
· Theory of the 3J coupling calculation
The paper “Developments in the Karplus equation as they relate to the NMR coupling constants of carbohydrates,” Advances in Carbohydrate Chemistry and Biochemistry, v.62, pp.17-82 describes the theory of the 3J couplings.  The fileequation.txt as a default has the coefficients of the Karplus type from that paper.   The paper is included in the download.
Figure 1 shows the 3J coupling as a function of angle for the Karplus type.  There are two angles which give the same 3J coupling.  This makes it difficult to use the 3J coupling for determination of structure unless noe’s are also used.

[image: A description...]



· Command line
The most basic usage of the program from the example directory is 
     ./../bin/SingleFrameNMR sucrose_noWAT_tip3.pdb sucrose_noWAT_tip3.prmtop . Karplus ../bin/Karplus_coefficients.txt 5.0                                    (1)
The pdb and topology file are both used; the pdb file has coordinates.  The out-directory for the output is then specified.  Then the type of coefficients is used, i.e. ‘Karplus’ or any of the coefficient names in Karplus_coefficients.txt.
· Input 
· //	pdb_file=argv[1];
· //	topology_file=argv[2];
· //	out_directory=argv[3];
· //	Karplus=argv[4];
· // 	Karplus_coefficients=argv[5]
· //  	max_distance=string_to_double[argv[6])
The inputs are described. 
PDB file 
	Pdb file – this file has the coordinates
Topology file
· file.top – topology file.  This is an amber .prmtop file.
Output directory of the files
· out-dir – the directory of the output, e.g. test.  This is the directory in which the output will be given.  There are several files in the output – 3J couplings and noe’s.
Type of coefficient
· default is Karplus, and the coefficients are in karplus_coefficients.txt.
Location of Karplus_coefficients.txt file 
      - this file has the coefficients; additional coefficients can be added
Distance cutoff for noe's
     - max_distance = 5.0 is typical

Output
The use of the command line (1) will produce files of 3J couplings in text and csv format.  There will also be 2 files of the noe’s in text and csv format.  Example output is in the example directory in the download.
3J couplings 
	Files of the 3J couplings
Noe’s
	Files of noe’s between protons less than 5 angstroms
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