dChip Instructions:    V2.0, 8/1/2006

These instructions are specifically designed to guide someone in the use of dChip2005 (Build 12/11/2005) to normalize Affymetrix HG-U133A microarrays and calculate Model Based Expression Index (MBEI) values using the digital standard microarray MDA-BCNorm.CEL and the probe sensitivity index file UTMDACC-BreastCancerNormalizer.psi as described in Hess, et. al, Pharmacogenomic Predictor of Sensitivity to Preoperative Chemotherapy With Paclitaxel and 5-Fluorouracil, Doxorubicin, and Cyclophosphamide in Breast Cancer, Journal of Clinical Oncology, 24 (26), 2006.
Examples shown are for Affymetrix HG-U133A version 1 use.  If using another style of microarray always use the similar files corresponding to your exact Affymetrix chip type.  Or, convert your Affymetrix microarray CEL-files into the same format as CEL-files for HG-U133A v1.

Files to have available prior to starting dChip the 1st time:

1) Chip Description File (HG-U133A.cdf) available from Affymetrix in a library zip file.


2) Optional Gene and Genome Information Files:  (these are the default names from dChip)
Note: these 4 files can be built (TOOLS:Make Information Files) the 1st time dChip is used from the following four files:
From Affymetrix:   HG-U133A_annot.csv
From http://www.geneontology.org/GO.downloads.shtml  
(Chose the GO Format (deprecated) files
Molecular Function text file:
function.ontology.txt 
Biological Process text file:
process.ontology.txt
Cellular Component text file:
component.ontology.txt 

Files to prepare for each analysis project (Group) in dChip:

1) Separate Working Directory for Each Group:  Create a separate directory for each project or set of CEL-files you plan to analyze.  dChip calls these “Groups”.  Note: During data processing and analysis summary files are written (overwritten) to a “Working Directory”.  You will want to save these files separately for each Group.

2) Version 3 CEL-files:  The array format that dChip uses is the CEL format.  Version 3 (text) is required for use with the MDA-BCNorm.CEL and UTMDACC-BreastCancerNormalizer.psi files.  For each microarray these version 3 CEL-files are approximately 11mb.  A conversion tool for converting version 4 to version 3 is currently available free from the Affymetrix web site:
http://www.affymetrix.com/support/developer/tools/devnettools.affx,  download and follow the instructions for the CEL File Conversion Tool.

3) Sample information file:  A tab-delimited text file with at least two columns.  The first column is the CEL-file name (without the CEL extension), then a label that you want to use (in case your CEL-files have really long and cryptic names), then any columns of clinical or other information you wish to use to filter genes or group samples when using dChip analysis (e.g. clustering)
For example: shown here is a CEL-file name, a short name, and then 3 clinical variables.

Achip
IDtxt
erpos
herpos
pCR
array_120_20050701
M120
0
0
0
array_463_20050701
M463
1
0
0
array_141_20050701
M141
1
1
1
MDA-BCNorm
MNorm
1
1
1



4) Data File List:  You have two choices for telling dChip the CEL-files to use.  A single subdirectory can house all the CEL-files you wish to use and then the subdirectory is selected.
Or, a one-column tab-delimited text file can list either the directories or exact files desired in the analysis.
Example 1, exact file names:
M:\Affy_Trial\Sample200507\array_120_20050701.CEL
M:\Affy_Trial\Sample200507\array_463_20050701.CEL
M:\Affy_Trial\Sample200507\array_141_20050701.CEL
z:\00NormalizerChip\MDA-BCNorm.CEL

Example 2, directories to find CEL-files (if all the CEL files in these directories are to be used):
M:\Affy_Trial\Sample200507\
z:\00NormalizerChip\ 


Basic Steps for dChip Normalization and Modeling assuming all above files are available:

Reading in CEL-files and Opening a Group

1) ANALYSIS:OPEN GROUP:  Select an existing group or create a new group.

2) DataFiles:DataSource:  Either select a directory with all the CEL-files or browse for the data_file_list.txt created for this Group.

3) Ignore Existing DCP file:  Check the box if you want to start from scratch with the CEL-files
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4) DataFile:Options:WorkingDirectory:  Select the working directory you have created for your analysis Group.  A separate directory is recommended for each Group.  Summary files are written (overwritten) to this working directory during data procession and analysis.

5) DataFile:Options:  Change any other options and settings you wish for Clustering, Analysis, Model, or Chromosome.  More on the Model tab in a few steps.
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6) Other Information:  CDF file:  Browse for the location of the .CDF file you wish to use.

7) Ignore Existing .cdf.bin file:  CHECK THIS BOX 

8) Optional:  GeneInformation:  Browse for the location of the Human Genome U133A Array gene info.xls file  Note:  You only need to specify one of the four gene information files, or you can leave it at None.

9) Optional:  Sample information file:  Browse for the sample info file you created for this Group.  This can be left blank.

10) Click OK to begin reading in and opening the Group.
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Normalization to a Digital Standard:  

11) Analysis:  Normalize:  Select the array to use as the Normalizer.  Defaults to the microarray with median intensity.

12) Ignore the normalized data in DCP files:  Check this if starting from scratch.

13) Analysis:Options:Model: PM-Only Method and Invariant set normalization are recommended along with all but one of the check boxes in the upper area for Model-based expression index.

14) PSI file:  If you have a Probe Sensitivity Index file (UTMDACC-BreastCancerNormalizer.psi) from a previous analysis, select Read and Use and browse to select the location and the file.

15) Click OK to start the Normalization process.  When complete the word Normalized appears in the lower right-hand corner.
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Calculate Model Based Expression Index (MBEI) values:

16) Analysis:Model-based Expression:Options:Model:  Double check to make sure the desired Options are selected including “PM-Only Method” is recommended along with all but one of the check boxes in the upper area for Model-based expression index.  Note: Truncation is not selected below.

17) Click OK and the MBEI calculation process begins.

18) Once completed the words Normalized and Modeled are now visible in the lower right-hand corner.
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Save Quality Control Metrics to a Specific File:

19) Once the words Normalized and Modeled are visible in the lower right-hand corner.  The Excel file icon in the upper-left corner has a file with the Quality Control metrics.  Clicking on the icon activates the file, however dChip comes back as the application on the screen.  The Excel file should be open, just check the bottom application tool bar on your screen.

20) Use the Save As feature to rename the file.  A suggested format is QC-yyyymmdd-projectname.xls.
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Export MBEI values to txt-file:

21) Tools: Export Expression Values:  Highlight all the arrays desired to be exported.

22) Click the Output file address:  This starts a Save As feature and the location and name of the MBEI value file to be exported can be changed.
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View Array Images for Visual Issues:

23) View each microarray image for visual/obvious issues.  Pink probes are single-outliers and white probes are array outliers.  Damaged arrays will have areas that show up as “large” pink areas.
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