DWD “Distance Weighted Discrimination”
and

SSP “Single Sample Predictor”
Users guide and technical document

1 Introduction

Distance Weighted Discrimination (DWD) can perform systematic bias
adjustment in microarray data (https://genome.unc.edu/pubsup/dwd/). This document will
focus on the following areas: Installation and Running of the software.

2 Summary of Changes

The following are changes since the initial release of DWDSSP 1.0.

2.1 Changes in DWDSSP 1.21

e Graphic User Interface was changed
e The actual numbers of genes and samples that are used for DWD adjustment
and SSP prediction are displayed.

3 How to Obtain DWD-SSP

The current version of DWD-SSP is available and can be downloaded at
https://genome.unc.edu/pubsup/dwd/

4 System Requirements

e The current version of DWD-SSP has only been tested in Microsoft Windows XP
and 2000.

e Java Runtime Environment (JRE) 1.4 or above is required, you could download it
from http://java.sun.com/j2se/1.4.2/download.html. It is absolutely necessary to
verify that your default JRE is the one you have downloaded, rather than
something else. You could start DOS and type “java —version” to verify that.


https://genome.unc.edu/pubsup/dwd/

e At least 256M RAM s required, the more RAM you have, the better the
performance of the software

5 How to Install

You need to use a program like WinRAR orWinZip to unzip the DWD.zip file you just
downloaded, and extract the contents to your C: drive. After that you will have a fold
“DWD” in your C: drive.

The software should be directly installed under c: drive, or else you would have some
configuration work to do. There are three subdirectories under the DWD directory: “lib”,
“bin” and “data”. There are also some important files in the DWD directory:
README.txt, “RunDWD.bat”, “DWD.jar” and other six jar files.

The lib subdirectory contains all libraries and converted ¢ executable.

The data subdirectory can house all data files, including your original ones and output
from DWD.

Note: It is needed to put your input files into this folder to avoid any
errors.

6 How to Uninstall

Simply delete the “DWD” folder in your C: drive.

7 Where to find this documentation

This manual for DWD-SSP is part of the DWD.zip.

8 Data Formats

The current version of DWD can take Stanford-like text delimited file and MAGE-ML
format file as input.

e For Stanford-like text delimited file. The first column of the Stanford-like text
delimited file is identification, the second column contains some annotation, and
data start from the third column. The gene identification must be unique
(duplicates are not allowed right now). The first row contains the information of
samples; the second row of the data file has information about the response
measurement (target variable); the rest rows store the gene expression data, every
gene per row. The target variables are real number (1,2, 3, ...) which represent
different groups of your data; for example different platform of the data, different
subtypes of the disease, different response to a medical treatment, etc. This kind



of data sets has been extensively tested. For DWD adjustment purpose only, the
second line is not necessay, but it is abosulutely needed for SSP. Two sample
files are also included in the DWDdata subdirectory. The software can also detect
the missing elements and non-digit values where a digit value is supposed to be
and report each error one by one each time. The first two rows can not have any
missing values. Other lines with missing values will not be used and saved into a
file named as NotLoadLines in the data folder. Missing values can be imputed.
see http://bioinformatics.oupjournals.org/cgi/reprint/17/6/520.pdf for a good
introduction to the main ideas of, and methods typically used for, imputation, and
see http://www.scripps.edu/researchservices/dna_array/new/Data_Analysis SAM.htm for
imputation software. When you edit the file with MS Excel, please delete any
blank lines. We suggest using TextPad editor to modify your files. Here is the
website to download TextPad: http://www.textpad.com/download/

e For MAGE-ML format file. We have tested files generated from Agilent and
Affymatrix, either with internal data or external data files. At this time, validation
with MAGE-ML.dtd does not work. Validation itself works, but it massed up with
the reading internal data generated with Agilent software. The work-around is to
delete those lines related to MAGE-ML.dtd in the .xml input files. This is very
important.

10 How to Run DWD-SSP

¢ Running of DWD

There are two methods to start to run DWD.

Method 1: Start DOS command line window, change the directory to DWD, type
RunDWD.bat as shown in the Fig. 1. Using this method, the error message can be
retained after you close DWD.
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Fig 1
Method 2: In window explorer, double click RunDWD.bat.
The GUI is split into four parts as shown in the Fig. 2.
The upper left panel displays the results of the input and output files.

The lower left panel displays the results of DWD type and Mean Adjust Type.
The upper right panel is used to enter all parameters.



The lower right panel is displays the running status.
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Fig. 2

click “Merge->Stanford Text Files”, the upper right panel



= Distance Weighted Discrimination (DWD)

Merge Veusleation SSP Clhssification Help
InpuUt and OUTpUL Fles First Fie (Tran Data)
File Path C4/LWD/data Train. o [ Load File |
Diata Row Starts at 3 [ Virw il |
Data Column Starts at 3
Adantifier Column 1
Second Fa (Test Data)
File Path 1 /DWDy ekt Tost bt | Lo Fils |
Data ow Starts at 3 |_ View File _]
Data Coln Startsat |3
adantifier Colimn 1
DD Type what ik DWO Type |
Mean Adprstmint Typo [ VRG] \What s Mean Adjust Type _]
Cortered at tha First Moan - i
Centered at the Second Maan
{Outpast File Path [ Save Ouput D |
[ Merge the flles (TWE) ]
oo ameters, Burnng stane

Load your two files you want to merge, and give a file name for the output files (merge
the two files together), select the “DWD Type” and “Mean Adjustment Type”, then click
“Merge the files (DWD)”, and the DWD merge will start. Current version can only merge
two files together at a time.

If you do not know the format of the file, you can click the View File button besides the
file as shown in the Fig. 4.



See the Format of Text File

Call Col2 Col 3 Cal4 ColS Col6 Cal7 Caolg Colg Col 10 Cal
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R 2 S5F dLur.. E 1 1 1 1 1 1 1 1 1 =
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Row 14 Hs.86368  |Calmegin ... 1151 -141 4.335 0.751 1277 0.88 0.143 0.738 0.597
Row 15 Hs.386470  |Neurored... -1.01 -0.663 0.5953 -0.132 -1.018 -0.274 -0.098 0.788 -116
Row 16 H5.19545  |Frizzled h... |0.936 -0.111 1.176 -0.319 0.583 0.418 1.664 1,303 -0.10
Row 17 Hs.549185 |PEST-cont..|0.53 0.44 0119 -0.246 0.436 071 D.423 0.198 -0.14
Row 18 Hs.512599  |Cyclin-dep... [-0.172 -0.597 0726 0.66 0.339 -0.953 D.441 -0.83 -0.78
Row 19 Hs.121520  |Amphoteri... [-0.65 0.686 -0.425 -0.332 2.678 -0.977 0.258 -1.065 1.57¢
Row 20 Hs.310334 |Serine for.. [0.122 0716 -1.022 -1.712 0.176 1.276 -0.303 0.438 4.287
Row 21 Hs.438102  |Insulin-lik... [0.593 1665 -0.802 0.958 -0.117 1.546 -0.553 1.332 1217
Row 22 Hs.476680  |Splicing fa... 0,141 0.157 051 0.05 0.443 0.614 0.606 -0.061 0645
Rowy 23 Hs20302  |Slthomal... |1.517 1,346 1.002 0,07 1.084 1.289 1.619 0.647 0,942
Row 24 Hs. 71465  |Hs.71485 (1797 -0.687 -1.764 -0.98 -1.437 -0.954 -1.514 -1.108 -0.88
Row 25 Hs.165904  |Epsin 3 |[... [0.209 -1.564 -1.154 0.063 -0.446 -1.308 -0.507 -0.512 -1250%
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Fig. 4.

You also can find more details about DWD Type and Mean Adjustment Type by clicking
the corresponding buttons as shown in the Fig. 5 and Fig. 6.

Standardized DWD is the default choice

which will do column standardization,

This is case if two files have very different range of numeric values,
on the other hand, Non-Standardized DWD is selected,

if two files have similar range of numeric values

Fig. 5



£ DWD Mean Adjustment Type

Centered at 0 is the default choice,

wihich will adjust both files,

Centered at the First Mean: the first file is not adjusted and

the second file is adjusted towards the first file,

Centered at the Second Mean: the second file is not adjusted and
the first file is adjusted towards the second file.

Fig. 6
Here are more details for those two parameters.

DWD Type:

Standardized DWD: This option should be selected when the two data sets are not
comparable in terms of scale (i.e. range of the expression values), such as occurs when
merging data from different platforms, such as Affymetrix and Agilent.

Non-Standardized DWD: This option is useful when the scale (of the expression
values) of both data sets are similar, e.g. for merging two data sets within the same lab,
but from two fabrication batches.

Mean Adjust Type:

Center at 0: Adjust the data so that both data sets have mean 0, when projected
onto the DWD direction vector. This should be selected when both data sets measure
differential expression (e.g. Agilent or cDNA), or when the resulting merged data will be
thought of as differential (e.g. an Agilent and an Affymetrix data set are being merged).

Center at the First Mean: Adjust data to have the same mean as the first data set,
when projected onto the DWD direction vector. This should be used for platforms
involving absolute expression values, such as Affymetrix, and when the first data file has
more samples or is considered as the standard one. For example, fix the training dataset
and adjust the testing dataset only

Center at the Second Mean: Adjust data to have the same mean as the first data
set, when projected onto the DWD direction vector. Conditions for use of this are the
same as above, expect the second data set is considered to be the standard one.

e Running of SSP after DWD



In our protocol, we run a DWD for training and testing dataset if the two datasets come
from different platforms or different batches. Clicking SSP will bring up the GUI for

SSP as shown in the Fig. 7.
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Fig. 7

. Output
A. For Stanford-like text delimited file.

The output files include: DWD_input.txt, DWD_Vec.txt,

and

DWD_Non_Std_Output.txt/ DWD_Std_Output.txt (if you use default output).
DWD_Non_Std_Output.txt/ DWD_Std_Output.txt is the final output
corresponding to the two DWD types. But other files (DWD_input.txt and
DWD_Vec.txt) will also be used in the visual diagnostics analysis. Please do not
delete them. They are automatically overwritten from one run of DWD to

another.

B. For MAGE-ML format file.

In addition to the same files generated as above, there are two extra output
files, when MAGE-ML format files are used as input. They are
External AdjustedDataFile.txt and DWD_Non_Std_Output.xml/
DWD_Std_Output.xml (if you use default output). The adjusted data will be
stored in an external text file named External AdjustedDataFile.txt. The text file,



DWD_Non_Std_Output.txt/ DWD_Std_Output.txt (if you use default output) will
be used for the visualization.

11 Interpretation of DWD-SSP output

11.1 Output of DWD

The output files of DWD are in the same format of the input files, tab delimited
txt files in Stanford microarray data format. But the output files have been DWD adjusted
to remove the batch bias or platform bias.

11.2 Output of SSP

The output files of SSP are also in tab delimited txt format as displayed in the Fig.
8.. The first row (in bold) tells the target variables (for example, the subtypes the cancer,
the drug response group, etc). The first column (in blue) is the sample name. The last
column (in white color and red background) is the predicted groups (predicted target
variable). The real numbers in the middle (in pink) are the distance of each sample to the
centroids of all the groups.

Right now, the SSP software is using three distance functions: Euclidean
Distance, (1 - Pearson Correlation) and (1 - Spearman Correlation).

B3 Microsoft Excel - default-SSP. txt r_ ”D|R|
@J File  Edit “iew [nsert Format Tools Data  Window Help  Adobe FDF Type a question for help = 2 & X
N HRIDVE L LR S 9--|@F 5] §] |Gl sam saMPlot Control 5&!' _
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1 |Sampl 1 2 3 1 3 6 i
2 |Aray0918 0.729 0.99 0.916 1.181 1.021 1.137

3 |Array0919 0.505 1.129 0.732 1.32 1.159 1.311

4 | Array0921 0.792 0.731 1.133 1.262 0.957 1.235

5 |Array0942 0.485 1.175 0.503 1.383 1.465 0.991

6 |Array0943 0.736 1.467 0.496 1.111 1.279 0.757

T |Array0946 0.605 1.376 0.453 1.228 1.358 0.947

8 |Array1009 0.407 1.41 0513 1.328 1.41 1.247

9 |Array2625 0.805 1.361 0.694 1.042 1.173 0.964

10 |Array2659 0.735 0.931 0.848 1.3 1.063 1.029

11 |Array2660 0.771 1.3596 0.467 1127 1.182 0.736 =
12 |Array2670 0.628 1.172 0.702 1.2687 1.205 0.907

13 |Array3688 1 0.683 0.949 1.203 1.022 0.695

14 |Array3851 0.652 1.064 0.83 1.319 1.095 1.161

15 |Array3862 0.5802 0.819 1.053 1.212 1.087 1.269

16 |Array4021 0.943 1.4 0.681 0.961 1.116 0.734

17 |Array4193 0.962 1.448 0.602 0.932 1.157 0.672

18 |Array4645 0.665 0.897 0.932 1.243 1.194 1.366

19 |Array4529 0.416 1.416 0.392 1.375 1.473 0.9534

20 |Array4831 0678 1.251 0.603 1.235 1.313 0.795

21 |Arrays035 0.935 0.721 1.28 1.064 0.5 1.252

22 |Arrays040 0.62 0.933 0.768 1.37 1.324 1.057

23 |Arraya041 1.368 0.91 1.004 0.761 0.865 0.455

24 |Array5238 0.555 1.09 0.70E 1.332 1.352 1.083

25 |Array230 1.001 1.0687 1.067 0.955 0.861 1.13

26 |Array240 0.654 0.966 0.876 1.243 1.258 1.344 3
AT T Baa] oooT fatare) s 4o 4 ana st
M 4 » M default-SSP / 2
Ready




Fig. 8
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