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Abstract

Genomic aspects of animal’s hybrid zone are studding in the recent decade. Introgression of gene in
the evolution process is a very challenging issue among scientists. Gene flow reduction is probably a
consequence of the speciation genes involvement. In this study, the influence of different geographical
factors on gene introgression in hybrid index (genomic cline) was analyzed. We investigated 127 D-
Loop sequences containing 140 independent loci for analysis: 82 sequences from M. m. castaneus and
45 sequences from M. m. domesticus. Results of the Introgress and Barrier programs showed gene
invasion of M. m. domesticus subspecies in genomic background of M. m. castaneus subspecies. So,
M. m. domesticus subspecies acts as an invasive subspecies and M. m. castaneus as a genome receptor.
Also, our results showed that environmental elements such as mounts, lakes and salt marsh play the
role of the barrier between the two subspecies in the studied regions. The results of the genomic cline
represent the asymmetric genomic influence.
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## We assume that introgress and additional packages have been installed from CRAN

## load the introgress library

Library (introgress)

## set the working directory in R to an existing directory where you will work

## and where the downloaded data files have been saved

## On Mac OS and other UNIX systems:

## setwd ("~/Documents/introgress/™)

## On Windows ... replace your_username with appropriate name:

## setwd ("C:/Documents and Settings/your_username/Documents/introgress™)

## read in data for individuals from admixed population

gen.data.sim <- read.csv (file="AdmixDataSim2.txt", header=FALSE)

## read in marker information

loci.data.sim <- read.csv (file="LociDataSim2.txt", header=TRUE)

## read in parental data sets

pl.data <- read.csv (file="plDataSim2.txt", header=FALSE)

p2.data <- read.csv (file="p2DataSim2.txt", header=FALSE)

## look at help page that describes the data set

help (AdmixDataSim2)

## code to convert genotype data into a matrix of allele counts,

## the results are saved to the list data object count.matrix

count.matrix <- prepare.data(admix.gen=gen.data.sim, loci.data=loci.data.sim,

parentall=pl.data, parental2=p2.data)

## estimate hybrid index values and save the results to the

## data.frame data object hi.index.sim1

hi.index.sim <- est.h(introgress.data=count.matrix, loci.data=loci.data.sim)

## make plot to visualize patterns of introgression

## this saves the plot to a pdf in the current directory for R

mk.image(introgress.data=count.matrix, loci.data=loci.data.sim,
hi.index=hi.index.sim, ylab.image="Individuals",
xlab.h="population 2 ancestry”, pdf=FALSE)

## conduct the genomic clines analysis and save the results to a

## data object (list) called gen.out

## this usese the permutation procedure with 1000 permutations

gen.out <- genomic.clines(introgress.data=count.matrix,
hi.index=hi.index.sim, loci.data=loci.data.sim,
sig.test=TRUE, method="permutation”, het.cor=TRUE)

## make plots to visualize the genomic clines

## this saves the plots to a pdf in the current directory for R

clines.plot (cline.data=gen.out, rplots=3, cplots=3, pdf=TRUE, out.file="clines.pdf")
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