Finding Connections (FCN) Program Manual 

fcn.pl -- program for finding consanguineous loops for each individual and pair-wise connections between each pair of individuals in extent pedigrees

F. Liu, Erasmus Medical Center Rotterdam

Y. Aulchenko, Erasmus Medical Center Rotterdam, Inst. Cytol. Genet. SD RAS

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 1.3 of the License, or (at your option) 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. See the GNU General Public License for more details.

You should have received a copy of the GNU General Public License along with this program; if not, write to the Free Software Foundation, Inc., 59 Temple Place - Suite 330, Boston, MA 02111-1307, USA.

Version 1.3

Modified 07-07-2004 -- command line for additional options

Modified 17-07-2004 -- descriptive statistics for distributions of loops

Modified 08-02-2005 -- compute loop-specific inbreeding/kinship values




-- add the ‘inbreeding only’ option




-- add the ‘help’ option

Contact:

f.liu@erasmusmc.nl or

i.aoultchenko@erasmusmc.nl
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Installation

This program is written in perl, which is available for free both under Windows and Unix/Linux environment. After downloading the distribution file ‘fcn.tar.gz’, put it to a user-defined folder and type the command “tar -xzvf fcn.tar.gz” to unzip it. If you are Windows user you can unzip it with WinZip. NOTE: Windows users might need to install Perl to run the program, e.g. Active Perl, which can be downloaded for free at http://www.activestate.com/Products/ActivePerl/.

After unzipping the file, you will find a new folder ‘fcn’, which contains 2 files (readme.txt, fcn.pl) and 2 folders (doc, example). In “readme.txt” you will find general information on all files in each folder and short instructions on how to run the program. The file ‘fcn.pl’ is the program. In the folder ‘doc’, you can find this manual ‘fcn_manual.txt’, the documentation of this program ‘fcn.txt’, which explains the theory behind the program, and the GUN general public license. In another folder, “example”, you can find a file, which contains an example command, an example input pedigree file, an example input list file, and output files of the example.

Usage

perl fcn.pl –p file1 –l file2 –so file3 [–co file4] [–mp file5] [–ik file6] [–io integer] [–h integer]

OPTIONS might be empty, and then the program asks one by one for obligatory options and tries default optional options.


Options


file1:

the input pedigree file name <obligatory>


file2:

the input list file name <obligatory>


file3: 

the standard output file name <obligatory>


file4: 

the connection output file name <optional>

file5:
the maternal/paternal specific connection output file name<optional>


file6:

inbreeding/kinship out put file name <optional>

-io:

to analyze only consanguineous loops (0 or 1) <optional>


-h:

ask help for more information <optional>


See section OPTIONS for more details on -so, -co, -mp, -ik, -io –h options.

Options

–so (string): standard output

Specify the standard output file name. This output file gives a descriptive statistics of the distribution of the loops/connections. (Add ".csv" extension if you want the file to be one-click open by Excel or StarCalc)

–co (string): connection output

Specify the connection output file name. This output file lists out all consanguineous loops for each individual of interest and all consanguineous connections between each pair of individuals of interest. For example, to whom 2 individual of interest are connected through how many number of meioses.

–mp (string): maternal/paternal

Specify the maternal/paternal specific connection output file name. This file lists all loops/connections in a maternal/paternal specific way. (This file might be very large depending on the pedigree size, pedigree structure, and number of interest people in the list file).

–ik (string): inbreeding/kinship

Specify the inbreeding/kinship coefficient output file name. This file gives inbreeding coefficients when taking into account only the shortest, mean, or the longest loops/connections as well as general inbreeding/kinship coefficients. 

–io (0 or 1): inbreeding only

If you are only interested in finding consanguineous loops and inbreeding values but not pair-wise connections and kinship values, you can specify 1 here, then the program runs much faster for complex pedigrees. The default value of this option is 0.

-h (integer 0-8 or omit): help

‘Help’ displays help information for fcn commands and features. Typing ‘-help’, ‘-h’, ‘- -’, ‘- -help’ or ‘-?’ in the command line produces a list of following topics.
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For help on a specific topic type -h <topic_index_number>, for example, the command 


perl fcn.pl -h 2 
will produce information on the usage of the program. If you omit the topic index number, the program will list out the topics and ask you to choose one.

The help text is an exact duplicate of the software manual which accompanies the distribution (in the directory "doc").

Input file format

You need 2 input files to run this program: a pedigree file and a list file. Both these input files should be in space, tab or comma delimited format.  To run the program, you need to store these 2 input files and the program fcn.pl into the same directory, and then, from the same directory, type the command line in DOS or UNIX (Linux) prompt. If you transferred files from Windows to Unix/Linux, please remember to change the format of these input files (e.g. dos2unix).

Pedigree File

The pedigree file contains genealogy information in a standard pre-makeped LINKAGE pedigree file format.

The first 5 columns should consist of following information:

Column1: family identifier

Column2: individual ID

Column3: father's ID

Column4: mother's ID

Column5: sex (1 man, 2 women)

Please note that for each family, individual's ID should be unique. Column3 and column4 are both zero when the individual described in column2 is a founder. Any column after the 5th column is ignored.

List File

The list file contains a group of individual of interest (normally those who have phenotype and genotype information).

This file consists of 2 columns:

Column1: family ID

Column2: individual ID

OUTPUT TO THE SCREEN

During its run, the program outputs the options in effect, estimation of the running time and current progress.

OUTPUT FILE FORMAT

The standard output file (-so)


Column1: family ID


Column2: ID1


Column3: ID2


Column4: total number of loops/connections


Column5: number of meiosis in the shortest loop/connection


Column6: shortest loops/connections specific inbreeding/kinship coefficients

Column7: percentage of inbreeding/kinship explained by the shortest loop(s)/connections


Column8: number of meiosis in the longest loop/connection


Column9: longest loop/connection specific inbreeding/kinship coefficients

Column10: percentage of inbreeding/kinship explained by the longest loop(s)/connections Column9: median of loop/connection length

Column 11: median of the length of loops/connections


Column12: mean of loop/connection length


Column13: standard deviation of the loop/connection length


Column14: total inbreeding/kinship coefficients

The connection output file (-co)


Column1: family ID


Column2: the first individual (ID1)


Column3: the second individual (ID2) 

Column4: 

total number of consanguineous loops (when ID1 and ID2 are the same)

total number of pair-wise connections (when ID1 and ID2 are different)

Column (5+3n): individual ID to whom a disjoint loop/connection exists

Column (6+3n): number of meiosis of a paternal or maternal pathway to that ID

Column (7+3n): number of meiosis of the corresponding paternal or maternal pathway to that ID


n = (0,1,2,...,n)

The inbreeding/kinship coefficient output file (-ik)


Column1: family ID


Column2: ID1


Column3: ID2


Column4: inbreeding coefficient (when ID and ID2 are the same)
 

     kinship coefficient (when ID1 and ID2 are different)

Column5: inbreeding/kinship coefficient when taking into account only the shortest loops/connections

Column 6: inbreeding/kinship coefficient when taking into account only the longest loops/connections

Column 7: inbreeding/kinship coefficient when taking into account only the mean length of the loops/connections

The maternal/paternal specific loop/connection output file (-mp)


Column1: family ID


Column2: ID1


Column3: ID2


Column4: total number of loops/connections


Column (5+5n): individual ID to whom a disjoint loop/connection exists


Column (6+5n): number of meioses of one pathway to the ID in column (5+5n)

Column (7+5n): describe if this pathway is paternal or maternal (p = paternal, m = maternal, x = neither)

Column (8+5n): number of meioses of another pathway to the ID in column (5+5n)

Column (9+5n): describe if this pathway is paternal or maternal (p = paternal, m = maternal, x = neither)


n = (0,1,2,...,n)

EXAMPLE

In the folder “example”, the file “example_command.txt” records the command to run the example. You can also find an example input pedigree file and an example input list file. 

To run the example, copy fcn.pl to the ‘example’ directory, then from the “example” directory type: 
perl fcn.pl –p example_ped.txt –l example_list.txt –so std.out –co connection.out –mp maternal_paternal.out –ik inbreeding_kinship.out. 

If you miss at least one of the obligatory options (pedigree file, list file, and the standard output file), the program activates the interactive mode and asks for all the missing obligatory options one by one and omits optional options.

REFERENCE


When using this software, please put reference to our web site.

We will provide the reference as soon as we publish a note on this software. 
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