MQscore 1.0
Software for parametric linkage analysis of quantitative trait on large pedigrees without loops
DESCRIPTION

There are many program packages, which use Elston-Stewart algorithm to derive exact likelihood function (Linkage, FastLink, Vitesse, Mendel's module for model-based analysis). In principle this algorithm allows us calculate likelihood of unrestrictedly large pedigrees. However underflow problems are appeared when pedigree size is large. We used special algorithm of pedigree peeling procedure which solves the underflow problem (Axenovich TI, Aulchenko YS. "Solution for underflow problem in linkage and segregation analysis" Comput Biol Chem 2006; 30(5): 382-385).
Package MQscore is helpfull for model based parametric linkage analysis of quantitative trait and marker locus with no more then 5 alleles. The MQscore can calculate likelihood of unrestrictedly large pedigrees without loops, estimates recombination fraction and/or set of genetic   model parameters (frequency of trait allele, genotypic means, and residual variance).
Different variants of lod score can be calculate with the help of MQscore: l_score supposes fixed values of all model parameters and tested recombinant fraction (theta); m_score estimates theta under fixed model parameters; mod_scode estimates model parameters under fixed theta; m_mod_score estimated both model parameters and theta.
PACKAGE STRUCTURE
Preparing of pedigree, phenotype and marker data: peeling_2006_3.pl and recode_ped_2006.pl 
Parametric linkage analysis: MQscore.exe
Detail descriptions of peeling_2006_3.pl and recode_ped_2006.pl are avalable in readme_peel.txt and readme_recode.txt.
INPUT FILE 
Input_pedigree_file is a text file of standard LINKAGE format. The input file must contain a header line, providing the description of every column. The name of each column is fixed: ped id fa mo sex. Then phenotype and genotype columns follow. Its order and names are arbitrary. Genotype data for an individual consists of a field for each allele (i.e., 2 per marker) but two columns with alleles of one locus must be near and have the same name.
Write one line of input for each individual, where the following items must be given for each individual: 
-Pedigree number
-ID number of given individual
-ID number of that individual's father  (0 if father is not in pedigree)
-ID number of that individual's mother (0 if mother is not in pedigree; either both or no  parents must be given)
-Sex of individual: 1=male, 2=female
-Phenotype 1
-Phenotype 2

-Allele 1 at locus 1 
-Allele 2 at locus 1, etc.

One pedigree may be entered after another, each pedigree with its own pedigree number. The ID numbers must be continuous across all pedigrees.
Pedigree data can be brought to the standard format by recode_ped_2006.pl (see pre_dat subdirectory). 
PREPARING of pedigree, trait and marker data.
The names of analyzed trait and marker locus must be defined in task.inp file. 

With the help of peeling_2006_3.pl the set of files for linkage analysis are prepared:  
-iway.dat contains information about optimal pedigree peeling;
-trait_name contains phenotypes of trait named trait_name in the header line of input_pedigree_file;
-locus_name containes genotypes of locus named losus_name in in the header line of input_pedigree_file;
DEFINITION of a model of trait inheritance, frequencies of marker alleles and variant of analysis.
The model of trait inheritance is defined via set of parameters:  
q - frequency of the trait allele A,
mu(AA) - genotypic mean for AA,
mu(AB) - genotypic mean for AB,
mu(BB) - genotypic mean for BB,
SIGMA - residual variance
The values of the parameters and variant of analysis are introduced in the program with the help of par.inp file. The first line contains six heads: nom
ICP
PR
ST
GL
GR
The structure of each of six next lines (one for q  mu(AA)  mu(AB)  mu(BB)  theta  SIGMA in this order) is follows:
- number of parameter,
- ICP (ICP=1 if parameter is estimated; else ICP=0),
- parameter value,
- step of maximization,
- low limit of parameter,
- upper limit of parameter.
The next five lines are the frequencies of marker alleles (up to 5). The sum of these frequencies must be equal to 1.
The variant of analysis is defined by five ICP values:
l_score - for all parameters ICP=0,
m_score - ICP(theta)=1, for the rest parameters ICP=0,
mod_score - ICP(theta)=0, for the rest parameters ICP=1,
m_mod_score - for all parameters ICP=1.
OUTPUT FILES:
The natural logarithm of likelihood under null and alternative hypotheses, likelihood ratio test and Lod Score are shown in the output file defined in task.inp. The results of likelihood maximization   (parameter values, number of iterations) are shown in the file sigma.dat.
RESOURCES: size of massives is defined in mas_size.inc. 
DIAGNOSTICS: if massive size is grater then declared size, ERROR is indicated and program is stopped.
SEE ALSO:
COPYRIGHT:
MQscore is Copyright (c) 2006 Erasmus MC Rotterdam and ICG Novosibirsk This program is free software; you can redistribute it and/or modify it under the terms of the GNU General Public License as published by the Free Software Foundation, either version 2 of the License, or (at your opinion) any later version. This program is distributed in the hope that it will be useful, but WITHOUT ANY WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.
BUGS:
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