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NAME
gpanalyze — analyze GeneChip genotyping data from pooled genomic DNA
SYNOPSIS
gpanal yze
[ -F FI LENAVE] [ ——ExperimentFile= FI LENAME]
[ -a FILENAVE] [ ——AlIRASOutFile=  FI LENAME]
[-b I NTEGER] [ —-—BeadThreshold= | NTEGER]
[-c Weighted] [-—Weighted= Wei ght ed]
[-d I NTEGER] [ —-DistanceType= | NTEGER]
[ -f INTEGER] [-—-RankThreshold= | NTEGER]
[-m I NTEGER] [ —-DistMatrix= | NTEGER]
[ -0 FILENAME] [—-—OutFile= FI LENAME]
[-p Cluster] [—-—Cluster= C uster]
[-r I NTEGER] [-—-RASMethod=1 NTEGER]
[-s SNP_I D] [-—SNPNamesSNP_I D]
[ -u FI LENAMVE] [ -—OutFileRASMean= FI LENAME]
[ -K FI LENAMVE] [ —-—KCorrectFile=  FI LENAME]
[ -R FI LENAVE] [ ——MapFile= FI LENAME]
[-D] [——Defaults ]
[-h] [-—Help]
[-I] [-—SysInfo ]
[-M [ ——CheckFormat ]
[-T] [--Study ]
[-V] [——version ]
[ -w | NTEGER] [ —-—MinWin= | NTEGER]
[ -W I NTEGER] [ -—MaxWin=I NTEGER]
[ -A W nRankThl d] [—-—WinRank=W nRankThl d]
[-t I NTEGER] [--Stage= | NTEGER]
[ ——usage ]
DESCRIPTION

gpanalyzeis the second of three programs in the GenePool systegether the programs allofor detec-

tion of shifts in relatie dlele frequeng between tw pools of genomic DK hybridized on Affymetrix
GeneChip of lllumina BeadChip SNP genotyping microarrays. The first GenePool propgextrdct)

extracts intensity values from the Affymetrix CEL files or lllumina .txt files and agtge them into a

more compact customized binary file format that can be regg@dnyalyze gpextactrelies on

Affymetrix’s FUSION library to read data from Affymetrix CEL filegpanalyzetakes the intensity values
from the custom binary file and uses a variety of distance measures to assign a probability score to each
SNP where the score indicatesshanlikely is the observed difference in allele frequehetween the
hybridizations for the t@ DNA pools.

Experiment File
The Experiment file specified with th€ option is the ky © the operation ofjpanalyze The Experiment
file specifies the names of other auxilliary files that list the names of the case and control data files and the
names and order in which SNPs occur in the data files. It also serves to associate filesvieorthgpgi
platform. Abrief description of the Experiment file appears Welothe documentation for the- option
but this section contains the definiti documentation.

The Experiment file contains one or more tab-separated lines of the form:
CasesFil e Number Of Cases Control sFile Nunber O Control s SNPNanesFil e

If you are runninggpextract directly then you will hee o manually create an Experiment file and the first
two of the three files listed within iQasesFile ControlsFile). However if you are usinggpcommandthe

the Experiment file will be created for you based on information from the configuration file. Additionally,
if the —X option is used, the graphical interface will create the Experiment file for you. The contents of an
Experiment file for a 500K experiment might contain the following 2 lines:
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AD Cases500K Nsp.txt 5 AD Control s500K Nsp.txt 5 500K NspSnpNanes. t xt
AD Cases500K Sty.txt 5 AD Control s500K Sty.txt 5 500K _StySnpNanes. t xt

The 5 fields on each line are: (a) the name of a file containing the list of all data files from chips run with
the pooled cases; (b) the number of lines (files) in a.; (c) the name of a file containing the list of all data
files from chips run with the pooled controls; (d) the number of lines (files) in c.; (e) the name of a file that
contains the IDs of the SNPs in exactly the ordey tloeur in the files listed in a. and c.

There is one line for each chip type so if you onlyehdata from one platform (for example Affymetrix

10K or lllumina HumanHap500) then the Experiment file will contain only one line. ¥Haweyour plat-

form is the Affymetrix 100K or 500K then the Experiment file should contain 2 lines - one for each enzyme
type.

Looking again at the example Experiment file shownvelithe AD_Cases500K _Nsp.txfile that appears
as the first parameter on the first line might contain text like:

AD CA2 A NSP. CEL. gpb
AD CA3 A NSP. CEL. gpb
AD_CA4_A NSP. CEL. gpb
AD CA5 A NSP. CEL. gpb
AD CA6_A NSP. CEL. gpb

There are 5 file names listed, as specified by the second parameter of the first line of the Experiment file,
and each file holds data for pooled cases on the Nsp enzyme chipDTB®ntrols500K _Nsp.txt,
AD_Cases500K_Sty.txtand AD_Controls500K _Sty.txtfiles would all hae smilar contents. These files

that contain the names of the case and control data files for each platform are automatically created by
gpcommandbut must otherwise be created manually by the.u$his is not true of the files that contain

the SNP name$0Q0K _NspSnpNames.txand500K_StySnpNames.txtn our example ab@). TheSNP
names files are created directlydpextract since thg list the names of the SNPs in the order that the data
is found in thegpb files output bygpextract. For lllumina chips, the SNP names file generatedgx-

tract may not include all of the SNP names. Since the beads are randomly distributed on the chip, some
SNPs may hae ro beads and thus no intensitglues. Alsothere are SNPs on the chip that are used by
lllumina only for quality control so Illumina chips mayveanore SNPs thanxpected. Therefori is

important to use a precompiled SNP Names file when using lllumina chips. The contents of one of these
SNP Names files would be approximately 250,000 lines of the form:

SNP_A- 2128504
SNP_A- 2183388
SNP_A- 1999657
SNP_A- 2298105

We ae aware that the Experiment file is a cumbersome system and in the next version of GenePool the
Experiment file will disappear entirely agganalyzewill get all the information it needs directly from the
Unified Experiment File (see tA€® DO section of thgenepoolmanpage for more details).

In the meantime, if at all possible, you shouldgletommanddo the heavy lifting to create Experiment
files for you.

OPTIONS
Many of the options listed here shkshort and long formats, for example the option can also be speci-
fied using——Cluster. This behaviour relies on tragp library which does not appear to exist in the GNU
Compiler Collectiongcc) on dl platforms so if you hae any poblems trying to use the long format
options, try swapping back to the short forms.

Mandatory or optional arguments to long options are also mandatory or optionat éorsponding
short options.

—-a, ——AlIRASOutFile =FILENAME
This option causes the RAS values to be printed out tavdilesfor all probe quartets and for all
SNPs. Therder of quartets is determined by the ordey tire stored in thegpb file by thegpex-
tract command which in turn stores the quartets in the ordgrateesupplied by the code from the
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Affymetrix Fusion library All of the scores for the cases are printed then all of the controls. The
order of cases and controls is according to the order i@dakesFileandControlsFile that are named
in theExperimentFile (see documentation for thé- option). Ifsingle SNP mode-§ option) has
been turned on then the RAS values will only be printed out for that oneo®ERvise, the RAS val-
ues for all SNPs will be printed. Thea option takes precedenceep the —u option.

-b, ——BeadThreshold=-INTEGER
This option can only used with lllumina chip analysis. This option specifies a lower limit on the num-
ber of beads acceptable for either the cases or conEalexample, if we hae b 5 then if the com-
bined number of beads for the case chips is less than 5, we skip thiiBBlMse for the control
chips.

—c, ——Weight=WEIGHT
The default value i8 indicating that intensity values should not be weightédalue ofl indicates
that the intensity values should be weighted. This option only has meaning when Congsised
as the clustering methodg 1) otherwise it is ignored.

—d, ——DistanceTypesINTEGER
There are currently 3 distance methodslable. Avalue of0 (the default) indicates that a basic
Euclidean method should be used, a valukinflicates that a Manhattan method should be used, and
a\value of2 indicates that a modified Manhattan method should be used. This option only has mean-
ing when Silhouette is used as the clustering methpd) otherwise it is ignored.

—f, ——RankThreshold=INTEGER
This option specifies the number of SNPs to outpat.example, if you only wish to see the top 5000
SNPs then usd500Q This option is particularly useful in multistage analyses.

—-m, ——DistMatrix =MATRIX_TYPE
There is currently only one distance matrix implemented (Pairwise) so this option is really just a
placeholder for further expansionganalyze

-0, ——OutFile=FILENAME
The name of the output file.

—p, —Cluster=CLUSTER METHOD
There are six clustering methods currentisilable. Avalue of0 (the default) indicates that Silhou-
ette should be used, a valueldhdicates ConsistegdJnidirectional,2 indicates Consistegdirec-
tional, 3 indicates Centroid Distancé ndicates Dunn Index, arfglindicates T-test.

-r, —RASMethod=INTEGER
There are currently three methods implemented for calculating RAS séovedue of0 uses the for-
mula A/(A+B), where A is the intensity of the probe for allele A and B is the intensity of the probe for
allele B. A value ofl uses the formula A*k/(A*B), and a value ®fuses the formula arctan(B/A).
All 3 values are valid for Affymetrix chips but only value 2 works for lllumina chifgsialue ofl for
the RASMethod must be accompanied by-tKeoption which specifies a file containing predefined
AA, AB, and BB aerage values allowing each quartet for each SNP to be k-corrected and normalized.
See the-K option for more information on the format of the input file. In practice all methods in this
option are dependent on the functionalitygp&xtract which discards all mismatch probe intensities
unless the-m option is specified.

—-s, ——SNPName=SNP_ID
If this option is used then only the results for the single SNP specified (Affy SNP ID) are output rather
than the default behaviour which is to analyze all SNPs.

—t, ——Stage=sINTEGER
The Stage number for multi-stage pipelines where gpanalyssisethmultiple times with each
invocation taking as input the output from the previous stage.

-u, ——OutFileRASMean=FILENAME
This option causes the mean RAS value for each SNP to be printed outitdile fier each sample.
All of the scores for the cases are printed then all of the controls. The order of cases and controls is
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according to the order in tligasesFileandControlsFile that are named in tHexperimentFile (see
documentation for theF option). Ifsingle SNP mode—6 option) has been turned on then the RAS
values will only be printed out for that one SNEherwise, the RAS values for all SNPs will be
printed. The-atakes precedence/@ the—u option.

-w, ——MinWin =INTEGER
-W, ——MaxWin =INTEGER

-D, ——Defaults
Display a brief help screen that lists the defaults for all parameters.

—F, ——ExperimentFile=FILENAME
The Experiment file is created gpcommandbased on information from the configuration file and
the format is detailed in thexperiment File section abee. If you are runningipextract directly then
you will have o manually create an Experiment filgpanalyzecannot run without an Experiment file
so if this option is not specified then a default filename is assiErpdriment.txt. This is the name
of the file created bgpcommandwith the——gpextract option so if you check the log file written by
gpcommandwhen it is called with the—gpanalyzeoption, you will not see an Experiment file speci-
fied.

——KCorrectFile =FILENAME

This option is specific to Affymetrix chips. It specifies a k-correction input file to be used{rthg

option is also specified. The k-correction file must be in the following format: (a) there are exactly the
same number of rows in the file as the number of SNPs on the Affymetrix chip; (b) the first entry in
each rav is an Affymetrix SNP ID; (c) the values in theware associated with the SNP ID and are
organized into groups of three values; (d) the number of groups exactly corresponds to the number of
quartets in the .gpb file for thevgh SNP; (e) the three values in a group are the A&age, AB &er-

age, and BB&rage in that order; (f) if a value is missing, then the stall must be inserted in the

file in place of the missingalue. Themethod will try to extrapolate values for a missing A&rage,

AB average, and BB&rage for a gien group of three values in the same quartet. If more than one
aveaage is missing for agén group of three in a quartet, then the default formula of PA/(PA+PB) will

be used. The order of the SNP IDs (and thus the order of the rows) in the k-correction file must corre-
spondEXACTLY to the order of the rows in tteNPNamesFile K-correction files are not currently
distributed as part of GenePool although we do intend to add them in a future release.

-R, ——MapFile=FILENAME
This option specifies the cearsion file from SNP code to chromosome, position and rs ceade.
Affymetrix chips, each line in this file will va the Affymetrix ID, rs code, chromosome and position
(tab delimited).For example,

|
A

SNP_A- 1780270 rs987435 7 78244234
SNP_A-1780271 rs345783 15 31183071
SNP_A- 1780272 rs955894 1 186539341

is three lines in a Affynetrix Map file. Additionally, the lines in
the file nmust be sorted in al phanuneric ordering (shown in the exam
ple). For Illumna chips, each line in this file will have the
Illumna code, RS code, chronosonme and position (tab delimted).

For exanpl e,

10008 rs758676 7 12685347

10010 rs3916934 13 103143536

10014 rs2711935 4 38985023
is three lines in a lllunmina Map file. Additionally, the lines in
the file nust be sorted in nuneric ordering (as shown in the exam
ple). Note that currently the SNP codes for I|llunina contain num

bers and the SNP codes are treated as such.
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—CheckFormat

gpanalyze(1)

This option causes gpanalyze to check the fornmat of all the binary

.gpb data files for the current experinent.
-T
—-Study
Di spl ay paraneters w thout executing the program
KNOWN ISSUES
Pl ease see the genepool (1) manpage.
AUTHORS
Wai bhav Tenmbe <wt enmbe@ gen. org>
John Pearson <jpearson@ gen. org>
Ni | s Honer <nhoner @ gen. or g>
David Craig <dcrai g@gen. org>
Matt Huent el man <mhuent el man@ gen. or g>.
SEE ALSO
genepool (1), gpextract (1), gpcommand(1l).

COPYRIGHT

CGenePool is copyright 2006 by The Transl ati onal Genomi cs Research Insti -
tute. Al rights reserved. This License is |limted to, and you nmay use
the Software solely for, your own internal and non-comrercial use for
academ ¢ and research purposes. Wthout limting the foregoing, you may
not use the Software as part of, or in any way in connection with the
production, marketing, sale or support of any commercial product or ser-

vice. For commrercial use, please contact |icensing@gen.org. By

installing this Software you are agreeing to the terns of the LI CENSE

file distributed with this software.

In any work or product derived fromthe use of this Software, proper
attribution of the authors as the source of the software or data nmust be

made. The follow ng URL shoul d be cited:
http://bioinformatics.tgen. org/ software/ genepool /
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