GEI-TRIMMEST (Gene-Environment Interaction Triad Multi-Marker) Program
Min Shi, David M. Umbach, Clarice R. Weinberg
DESCRIPTION

This program implements the method described in the manuscript Shi M, Umbach DM, Weinberg CR 2010 “Testing Haplotype-Environment Interactions Using Case-parent Triads”.  
.  It tests for multiplicative haplotype-by-environment interaction using multi-SNP data from case-parent triads.  
Note:  This program has been developed and tested under R version 2.5.1 and may or may not be compatible with other versions of R.


I. 
Analysis of Data with Complete Genotypes

USAGE

GEI.TRIMM.complete(env.file='env.txt', geno.file='pedfile.txt', permu.num=1000) 
ARGUMENTS
env.file
A character string giving the name and path of the ASCII data file containing values of the environment variable.  The default file name is “env.txt”.  Each row represents a pedigree and the pedigrees are in the same order as those in the genotype file. See the file “env.txt” in the package for an example 

geno.file 
A character string giving the name and path of the ASCII data file containing the genotype data.  The default file name is “pedfile.txt”.  The genotype file is in a format similar to linkage input file format with some exceptions: 1) Each pedigree has three rows representing the mother’s, father’s, and child’s genotypes and MUST BE IN THAT ORDER; 2) pedigree ID should be CONTINUOUS INTEGERS starting from 1 followed by 2,3 … etc.  See the file “pedfile.txt” in the package for an example. For more about input genotype data format see section “Input File Format”.

permu.num  

An integer giving the number of permutes with a default value of 1000.
II. 
Analysis of Data with Missing Genotypes

USAGE

GEI.TRIMM(env.file='env.txt',geno.file='pedfile.txt',haplore.file='haplore.ped', hap.file='hap.freq', sampling.num = 1000,n.perm.per.sampling = 1) 
ARGUMENTS
env.file
A character string giving the name and path of the ASCII data file containing values of the environment variable.  The default file name is “env.txt”.  Each row represents a pedigree and the pedigrees are in the same order as those in the genotype file. See the file “env.txt” in the package for an example 

geno.file 
A character string giving the name and path of the ASCII data file containing the genotype data.  The default file name is “pedfile.txt”.  The genotype file is in a format similar to linkage input file format with some exceptions: 1) Each pedigree has three rows representing the mother’s, father’s, and child’s genotypes and MUST BE IN THAT ORDER; 2) pedigree ID should be CONTINUOUS INTEGERS starting from 1 followed by 2,3 … etc.  See the file “pedfile.txt” in the package for an example. For more about input genotype data format see section “Input File Format”.

haplore.file
A character string giving the name and path of the ASCII data file containing the triad diplotype configurations and their probabilities for each pedigree. This file can be generated from program HAPLORE’s [1] output.  The default file name is “haplore.ped”.  Each row represents a pedigree and the pedigrees are in the same order as those in the genotype file. See the file “haplore.ped” in the package for an example. 

hap.file
A character string giving the name and path of the ASCII data file containing the haplotype configurations and their probabilities. This file can be generated from program HAPLORE [1] output.  The default file name is “hap.freq”.  See the file “hap.freq” in the package for an example. 

sampling.num  
An integer giving the number of times to randomly sample one triad diplotype configuration from the list of all possible configurations to form a provisional data set for stratified permutation.  The default value is 1000.

n.perm.per.sampling 
A number giving the number of permutations for each provisional data set after sampling.  The default value is 1.

INPUT FILE FORMAT
NOTE: Currently this program can only handle triad data.  

When there are missing genotypes in the data set, users need to run program HAPLORE [1] with the “–L1 –E1” option to get the list of possible triad diplotypes. Filles haplore.ped and haplore.freq can be generated from HAPLORE output.
I. Format of haplore.ped

The file contains the triad diplotype configurations and their probabilities for each pedigree.  The columns are in the following order:  

Column 1: pedigree ID

Column 2: configuration ID for the same pedigree

Column 3: father’s haplotype 1

Column 4: father’s haplotype 2

Column 5: mother’s haplotype 1

Column 6: mother’s haplotype 2

Column 7: child’s haplotype 1

Column 8: child’s haplotype 2

Column 9: probability of the triad diplotype configuration
Example:

 1  1  1  2  2  3  1  3 0.458330357

 1  2  1  2  2  4  1  4 0.541669643

 2  1  5  5  5  6  5  6 0.729332917

 2  2  5  5  6  7  5  6 0.270667083

 3  1  2  2  1  8  2  8 1.000000000

An example input file (“haplore.ped”) is provided in the package.
II. Format of hap.file
The file contains the haplotype configurations and their probabilities.  The columns are in the following order:  

Column 1: a constant character string “haplotype”

Column 2: haplore number, continuous integer starting from 0

Column 3: s coulmn “:”

Column 4: allele at SNP locus 1 (either allele 1 or allele 2)

Column 5: allele at SNP locus 2 (either allele 1 or allele 2)

…

(each column represents a SNP locus)

Last column: haplotype frequency

Example:

haplotype 1 : 1 1 1 2 2 0.09023100          

haplotype 2 : 1 2 2 2 2 0.02163049          

haplotype 3 : 2 1 1 2 2 0.00001438          

haplotype 4 : 2 2 1 2 2 0.02264391          

haplotype 5 : 1 2 2 1 1 0.41738733          

haplotype 6 : 1 1 2 1 1 0.07476168          

haplotype 7 : 1 2 2 1 2 0.05082186          

An example input file (“hap.freq”) is provided in the package.

III. Format of env.file
The file contains values of environmental variable.  There is only one column in the file, each row representing the value of one pedigree. The pedigrees should be in the same order as those in the geno.file. 

Example:

0.6116737

0.6332723

0.9726139

0

0

0.504353

0.5064524

0.4434280

An example input file (“env.txt”) is provided in the package.

IV. Format of geno.file
The file contains genotypes of the pedigree.  Each genotype is denoted by two columns, and alleles are denoted as 1 or 2 with “0 0” denoting the missing genotypes.  The pedigrees should be in the same order as those in the ped.file. 

IMPORTANT:  1) Pedigree ID should be continuous integer starting from 1.

2) Each pedigree must have three rows and must be in the order of mother,  father,  and child. 

The columns are in the following order:  

Column 1: pedigree ID

Column 2: individual ID

Column 3: father’s ID

Column 4: mother’s ID

Column 5: gender, 0 denoting missing value

Column 6: affected status, 0 denoting missing value

Column 7: allele 1 of SNP 1

Column 8: allele 2 of SNP1

Column 9: allele 1 of SNP 2

Column 10: allele 2 of SNP 2

…

Example:

1 1 0 0 1 0 1 1 1 2 1 2 2 2 2 2

1 2 0 0 2 0 1 1 1 2 1 2 1 2 1 2

1 3 1 2 0 2 1 1 1 2 1 2 1 2 1 2

2 1 0 0 1 0 1 1 1 2 1 2 1 2 2 2

2 2 0 0 2 0 1 1 2 2 2 2 1 1 1 1

2 3 1 2 0 2 1 1 1 2 1 2 1 2 1 2

3 1 0 0 1 0 1 1 1 2 1 2 1 2 2 2

3 2 0 0 2 0 1 1 2 2 2 2 1 1 1 1

3 3 1 2 0 2 1 1 2 2 2 2 1 1 1 2
…
An example input file (“pedfile.txt”) is provided in the package.

Comments or Questions: email:  shi2@niehs.nih.gov
Reference:

Zhang, K., F. Sun, and H. Zhao, HAPLORE: a program for haplotype reconstruction in general pedigrees without recombination. Bioinformatics, 2005. 21(1): p. 90-103.






































































Pedigree 2, the first possible triad diplotype configuration.  Father’s diplotype is (5,5). Mother’s diplotype is (6,5). Child’s diplotype is (5,6).  The probability for this configuration is 0.729332917











Pedigree 2, the second possible configuration.  Father’s diplotype is (5,5). Mother’s diplotype is (6,7). Child’s diplotype is (5,6).  The probability for this configuration is 0.270667083
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