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What does it do ?

Manipulates genotyping data and returns LINKAGE style .pre and .dat files.

It has several options:

· Takes raw ABI style output files as given out by the AGRF

· Recodes alleles to small integer format, producing smaller .dat and .pre files

· Calculates allele frequencies from the unaffected founders in the .pre file and creates .dat files

· Allows rebinning of alleles

How do I get it compiled ?

Five files are needed to compile the program.

raw.h

raw.c

rawlink.c

rawabi.c 

makefile

To compile the program simply type 

make

You may have to change the compiler from gcc to cc in the makefile.

Additional files supplied are inputs, linkprep.doc, linkprep.txt and test subdirectories.

How do I get it working ?

Once compiled you can see instructions on how to run the program by typing 

linkprep

You will see this output on your screen:

Usage:

linkprep inputs_file

or

linkprep rawpedfile recfile newpedfile newdatfile liability_classes [Options]

If an input file is used, please see the default input file

inputs (supplied with the distribution) for information on the

required format

rawpedfile  - linkage format .pre file with raw alleles (from pedman)

              or a raw ABI file (from AGRF, needs -a option)

recfile     - recombination fractions or cM file

newped_file - new recoded linkage file

newdat_file - newly created .dat file

liability_classes = 0 - if no liability column in the pre file

Options:

-n if no relabelling is desired. Relabel is the default.

-r <file> if rebinning is desired. No rebin is the default.

          <file> is the file with allele mappings.

-a <file1> <file2> if raw ABI file. Linkage style .pre file is the default.

                   <file1> - file with marker order.

                   <file2> - file with pedigree.

-i if pedigree file for raw ABI data has translational sample ID as well.

-raw <file> create an additional file in .pre format containing

            the raw allele values (decimal value instead of integer)

            this may only be used with the -a option

-x  use this flag if data is sex-linked (ie x chromosome)

-ef  use equal allele frequencies rather than estimating from founders

-ignore  ignore markers that are listed in the marker file

         but are not present in the data. Nothing regarding these markers

         will be written in the .pre or .dat files, and the map

         distances between adjcant markers will be the simple linear

         over the total distance (which may not be strictly true)

-d DebugLevel  turn on debugging (see documentation for details)
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See linkprep.txt for more details on options and how to use linkprep.linkprep

Explanation:

The files rawpedfile and recfile (see test/test.map as an example) are input files. Without the -a option rawpedfile is simply a .pre file (see test/test.pre as an example). With the -a option rawpedfile is an ABI style data file (see test1/test.data as an example)

The rec_file consists of a single line of either recombination fractions or cM map distances.  The distances (or recombination fractions) are separated by a single white space. These are there solely to be put into the .dat file and thus complete it. They are not actually used in any calculations in the program (see test/test.map as an example).

To test run the program with no options try

linkprep test/test.pre test/test.map test/new.pre test/test.dat 0

NOTE: The default is recoding of the data.

There are three major options to the program, with two suboptions under –a.

Option -r <file> 

Keyword: rebin

Allows rebinning of alleles. The rebinning file has a simple format  (see test/test.rebin as  an example). You must have a spare line after each marker.

Example:


linkprep test/test.pre test/test.map test/new.pre test/test.dat 0  -r test/test.rebin -n

The order of the options does not matter, hence 


linkprep test/test.pre test/test.map test/new.pre test/test.dat 0 -n -r test/test.rebin

will give the same result. To recode at the same time:


linkprep test/test.pre test/test.map test/new.pre test/test.dat 0 -r test/test.rebin

Option -a <file1> <file2> 

Keyword: abi

Takes raw ABI style data (as given to the client by the AGRF)

(see test1/test.ord for an example of <file1> and test1/test.template for an example of <file2>).

and produces a .dat and a .pre file. 

<file1> dictates the order of the markers. One marker goes on each line. This allows the user to specify the

markers in correct map order. 

<file2> is the template file. It is the pedigree data in the .pre 

file or the first six columns and any liability class columns of the future .pre file.

Example:


linkprep test1/test.data test1/test.map test1/new.pre test1/test.dat 0 -a test1/test.ord test1/test.template 

Current allowable options for missing data are 


Failed


failed 


-

Option –i (only to be used in conjunction with –a)

Keyword: translated_ids
This option allows for different id labels for the genotyping lab to the individual ids in the pedigree file. The mapping, from the usual individual ids to those used by the genotyping lab, are included in the pedigree file as a final column (not well tested with non zero liability classes). The –i option must always appear after the –a option.

The first few rows of such pedigree file are:

Pedid
Indid
faid
maid
sex
aff
sample_id

MS003
301
303
302
2
2
1

MS003
302
0
0
2
1
2

MS003
303
0
0
1
1
3

MS003
304
303
302
2
0
4

MS003
305
303
302
1
0
5

MS005
501
504
505
2
2
6

Here individual 301 has been recoded as lab sample 1 for example. Correspondingly the first few entries of the ABI file now look like this:

IND
Marker
A1
A2
Ra1
Ra2

1
D22S1154
265
267
264.66
266.74

2
D22S1154
267
269
266.69
268.64

3
D22S1154
265
265
264.61
264.61

4
D22S1154
265
269
264.65
268.65

5
D22S1154
265
267
264.65
266.65

6
D22S1154
265
265
264.64
264.64

Some studies require this as an option in order to guarantee that the genotyping is done “blind”, other studies just prefer a more complicated sample code that may indicate in what wave of data collection the sample was gathered.

Example:

linkprep test_abi_id/box1c22.table test_abi_id/c22.rec test_abi_id/new.pre test_abi_id/new.dat 0 -a test_abi_id/c22.map test_abi_id/origped.txt -i

Option –raw <raw_allele_file> (only to be used in conjunction with –a)

Keyword: raw

This options will produce a .pre pedigree file containing raw allele values into file <raw_allele_file> in addition to the standard pre file produced (which contains the binned, integer values). The –raw options must always be used with the –a option

Example:
linkprep test1/test.data test1/test.map test1/new.pre test1/test.dat 0 -a test1/test.ord test1/test.template –raw test1/rawalleles.pre

Option -n 

Keyword: norelabel

This switches off the recoding option, which is the default in LINKPREP.

Recoding takes raw alleles and recodes them to smaller integer versions. This shortens .dat files 

and .pre files, however you lose the direct link to the marker allele which is 

sometimes very useful when dealing with microsatellite markers because 

you can deduce mutations more easily.

Example:

linkprep test/test.pre test/test.map test/new.pre test/test.dat 0 -n

Remember that the order of the options does not matter but you have to have the right number of arguments for each option. For example -n has no arguments and -a has two arguments, the two file names.

Option –x 

Keyword: x

Use this flag if the data is sex-linked (ie x-chromosome). This will ensure that male alleles are not double counted in frequency calculations 

Option -ef   Note that in general this option should not be used.

Keyword: equal

This option tells linkprep to put equal allele frequencies in the .dat file rather than attempting to estimate allele frequencies from the unaffected founders, which is the default. Using this assumption can have profound effects on the analysis and should only be used as a last resort. Note that genehunter has a function that allows sensitivity testing and this should be used if the ef option was used.

Option -ignore   Note that in general this option should not be used.

Keyword: ignore

This option tells the program to ignore cases where the marker list contains markers that are not present in the data files.  In general it is best to leave this option off, since you generally want to know about  such cases. On detection, the default behavior is to issue a warning and then exit.  The missing marker should be removed from the input marker list, and the map distances should be modified to take into account the missing marker.  Using the –ignore option, allows you to avoid modifiying the file, if you are happy that the map distance between marker j-1 and j+1 will simply be the sum of the map distances j-1 to j and j to j+1.  

Use of an input file in place of command line arguments

In place of command line arguments, and input file may be specified.  The file inputs, supplied with the linkprep distribution outlines the required format. Briefly, the file must first contain the names of the input files, and a liability class in the order that would be specified on the command line. It can then contain a list of specific keyword to set each of the above options, along with any required files or values that must accompany the option.  The case of the keywords doesn’t matter, but the spelling must be exact. The keywords may be found in the inputs file or are specified above following the option. Comments are signified by the # character, and anything from the hash to the end of the line will be ignored.

Potential sources of error

-------------------------------------- 

- ABI style file and template pedigree file must have header lines.

- ABI style files must have 6 columns. The last two columns are the unbinned alleles.

Any further questions? Email bahlo@wehi.edu.au or Wilkinson@wehi.edu.au

