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1. Introduction

PedCut is software that within a user supplied bit-size limit identifies subpedigrees having the maximal number of subjects of interest (SOI) who share a common ancestor. From a large number of pair-wise relationships existing among the individuals of interest, the algorithm quickly identifies a unique set of clusters, whose members are more closely related than they do among clusters and share the highest degrees of relatedness for a given limitation of the pedigree size. The algorithm then reconstructs a set of sub-pedigrees that are suitable for Lander–Green–Kruglyak algorithm based linkage analysis. The software is designed in order to automate pedigree-cutting and to minimize unnecessary arbitrary decisions involved in the cutting-pedigree procedures. This method has been successfully used for a genome-wide linkage mapping of late onset Alzheimer’s disease (Liu et al. 2007). Details of the algorithm are described in (Liu et al. 2008).

2. What is new in version 1.19

User can now specify the maximum bits of a resultant sub-pedigree as the only arbitrary parameter. 

Relationships connecting 2nd cousin or closer related subjects within each derived cluster are now automatically reintroduced to the final sub-pedigrees.

Set the max number of subjects of interest of a cluster <= 2* maxbits

Added an option that reconstruct sub-pedigrees for all possible clusters and pick up the pedigree that has the optimal bit size. This option can be very time consuming when clustering large number of subjects.

Removed the fast search option and improved the computational efficiency for the complete search option. We tested a huge pedigree consisting 111276 members and 1521 patients. PedCut could cut this pedigree in less than 41 hours with an Intel Pentium 4 2.4 GHz CPU.

Fixed a bug that leads to unexpected termination

Fixed a bug that leads to unexpected termination

3. Installation

Presumably, you have downloaded a PedCut_version.tar.gz file. Then do the following:


gunzip PedCut_version.tar.gz  


tar –xvf PedCut_version.tar

This will produce a folder similar in name to pedcut_version.

Contained in this new directory are the following:

· compile.sh (a batch file for installation)

· docs (sub-directory containing documentation, illustration of algorithm and license)

· example (sub-directory containing two example input files)

· src (sub-directory containing perl programs and external sources used)

To compile, issue the following command in the prompt under the directory ‘pedcut_version’ which contains the file compile.sh:

bash compile.sh

After running this command, you will find that a new folder ‘bin’ is created. In the ‘bin’ folder, there should be in total of 4 executable programs: PedCut_version, asp, par3, and pedsum.pl. Copy all these programs to /usr/local/bin (or ~/bin for local installation) to complete the installation. Make sure that these programs are in executable mode. To change the file mode to be executable, issue the following command in the prompt under the folder containing these files:



chmod +x PedCut_version asp par3 pedsum.pl

4. Example run

To do a short run and test that the program is working on your system, under the folder ‘example’ which holds the example_input1.ped file, type in the prompt the following command: 


pedcut –p example_input1.ped –m 20

5. Usage


pedcut -p pedin -m maxbit [-o output] [-h help]

The ‘pedin’ is a file name and the ‘maxbit’ is an integer. Please note that the name of the input file should not contain spaces.  In the following (for example)


pedcut  -p example_input1.ped  -m 35

I am specifying that my input pedigree file is example_input1.ped and I’d like to get a set of sub-pedigrees with maximum bits of 35.

For help, issue the following command:


pedcut -h

6. Input file format

The input file contains genealogic information for the individuals of interest. This file follows the standard pre-makeped linkage pedigree file format. In this file, each line describes one individual, containing the following information in six columns:

Column 1: pedigree identifier

Column 2: individual’s ID 

Column 3: the individual’s father (0 = founder)

Column 4: the individual’s mother (0 = founder)

Column 5: gender of the individual (1 = male, 2 = female)

Column 6: affection status (all non-zero individuals will be considered as SOI)

The program will ignore any column after the column 6. A space(s) or a comma should be used to delimit adjacent columns. Pedigree identifiers are not used in the current version and should be set to the same value if multiple pedigrees are to be analyzed in one run (not recommended). Individual’s ID must be unique, that is no duplicate IDs are allowed in the file. Please note that the current version does not extensively check the format of the input file; incorrect format may lead to anomalous results. Also, the pedigree used is assumed to be correct; please verify your pedigree by using e.g. PedCheck program. 

7. The maxbit value

The concept of the “bit” value is used to characterize the computational complexity of a pedigree. For a given pedigree, the bit value can be computed as two times the number of non-founders minus the number of founders. Larger this value is, more computationally extensive the analysis will be. For example, the latest version of GENEHUNTER can handle pedigrees of up to about 30 bits.

When using the PedCut program, you need to specify the maximum bits in the command line using the –maxbit option. 

8. Output files

Output pedigree files are in comma-delimited format. All sub-pedigrees will be save to a file “SubPedigrees.csv” by default. Note that the program overwrites the output file so before a new analysis you need to save your previous outputs.

IMPORTANT NOTE: The sub-pedigrees may partly overlap. For the duplicated individuals phenotypic information should be set to missing in linkage analysis. Duplicated individuals are indicated in the 7th column of the output file “SubPedigrees.csv”.

9. Obtainning the software

PedCut is available and can be freely downloaded from: http://mga.bionet.nsc.ru/soft/index.html.
10. Related software

The following software from our group (http://mga.bionet.nsc.ru) may be useful in studies of large pedigrees:

· Recode_Ped: a program to verify and recode complex pedigrees

· FCN: a program to describe complex pedigrees (Liu et al. 2006)
11. How to cite this program

In publications, which use results from the use of PedCut, please cite (Liu et al. 2008)
12. Questions and Comments

Please email us if you have any question or concern. 

Fan Liu: f.liu@erasmusmc.nl or

Yurii S. Aulchenko: i.aoulchenko@erasmusmc.nl
13. External source code

PedCut software incorporates part of the source code from PedHunter, a package that facilitates creation and verification of pedigrees within large genealogies. PedHunter can be freely downloaded from http://www.ncbi.nlm.nih.gov/CBBresearch/Schaffer/pedhunter.html.

PedCut software incorporates part of the source code from PEDIG, a package written in Fortran 77 and suited to the pedigree analysis of large populations. It includes a set of independent programs to calculate probabilities of gene origin, strain contributions in crossbred populations, relationship and inbreeding coefficients, and to characterize the quality of pedigree information. Pedig package can be freely downloaded from http://www-sgqa.jouy.inra.fr/diffusions.htm.

14. License

The “par3” and “ped_util” are part of the PEDIG package. Please contact the authors of the PEDIG package for license information (see references). 

The “asp” is part of the PedHunter package. PedHunter is a "United States Government Work" under the terms of the United States Copyright Act. It was written as part of the author's official duties as a United States Government employee and thus cannot be copyrighted. PedHunter is freely available to the public for use. The National Library of Medicine and the U.S. Government have not placed any restriction on its use or reproduction. Although all reasonable efforts have been taken to ensure the accuracy and reliability of PedHunter, the NLM and the U.S. Government do not and cannot warrant the performance or results that may be obtained by using this software. The NLM and the U.S. Government disclaim all warranties, express or implied, including warranties of performance, merchantability or fitness for any particular purpose. If you are not clear about the above-described license of PedHunter, please contact the authors for more information (see references). 

Other perl programs of the PedCut package can be redistributed and/or modified 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.
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