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1. Import

1.1 Introduction

The data files used in this quickguide are GenePix files.
These files are installed with the software in the \My
GeneMaths Session directory. The dataset is a fictitious
dataset and is only used for illustration purposes. It is
not the aim to discuss any scientific context.

1.2 Importing the data

1.2.1 Start GeneMaths XT by double clicking on the

icon on the desktop or select Start > Programs >
Applied Maths > GeneMaths XT from the taskbar.

1.2.2 Click <Next> in the welcome screen to begin the
import of the data. The Import wizard pops.

1.2.3 Select the second option Import a set of files each
containing one array and hit <Next> (see Figure 1-1).

In the next step, predefined formats are listed. A format
defines the source and the content of the data. If your
source is not listed here, you can define your own
custom format. In this exercise, we are going to use the
predefined Genepix format.

1.2.4 Select Genepix from the format list. A short
description of the format is shown in the right panel
(Figure 1-2). Hit <Next>.

In the next step of the import wizard, some predefined
mappings are listed. A mapping specifies which quanti-
tations and quality contol items will be imported in the

Import Wizard

Format
Select the format your data iz in from the list,

Format Description

GenePix Results data are
saved as GPR files, which are
in Axon Text File {ATF)

Agilent Feature Extraction Software
Affymetrix CHP files
Affymetrix tab-delimited format

-

Affymetrix CEL files format. A Results file
Arrayplot contains general information
ArrayVision about image acquisition and
AT aralyss, 55 wel s the data
Imagens extracted from each
Koadarray individual feature.
ScanAlyze

ScanArray

Spotfinder *.mev

I Change Existing Format > > I

I My Format is not in the List »>> I

Figure 1-2. Select format.

Cancel

session. In this exercise, we are going to use the
mapping Raw median.

1.2.5 Make sure the Raw median mapping is selected
and press <Next> (see Figure 1-3).

1.2.6 In the next window, select Import array files
(without extra biological information) and press
<Next> (see Figure 1-4).

1.2.7 In the next window, navigate to the path where the
.gpr files are stored. Select all files and press <Open>
(see Figure 1-5).

Import Wizard
Source

The Impart Wizard guides you through the process of importing data in
GeneMaths XT and starting a session.

@ Load an existing GeneMaths XT Session

=|| > Import a set of files each containing one array

U = Typically used for importing files straight from the image analysis software
Import one text file containing set of arrays

"I » C Typically used if preprocessing was carried out outside GeneMaths XT

Import from other sources
- Examples are databases, internet repositories, XML files, etc.

Import from an existing experimental design file
~ E.g. add arrays to an earlier defined experimental design

Figure 1-1. Import wizard: Select data source.
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Import Wizard (eE3a] ) Select amays to import =
Mapping Lock in My GeneMaths Sessions - @1 e mEr
Select the quantitations you want to impart into GeneMaths XT from your data .
source. e - Name Date modified  Type Size Tags
=g [ 1wk03.gpr
Recent Places 1wkD5.gpr
Mappings Mappings matching with format _‘1 m?lgp
: wki7.gpr
e W e
Raw || 1wk09.gpr
a0 mean Description Desktop
Raw median background-subtracted P ) L_|1wkll.gpr
Raw mean background-subtracted Imports the median of the - = 2wkD3.gpr
Ratio pixel signals of foreground [ b —
Raw With Quality and badkground.Each V;C | 2wkD5.gpr
quantitation has an error || 2wk07.gpr
attached. "L [ 2wk09.gpr
== f
| 2wkll.gpr
Computer
L P
-
[ Edit Mapping == ] Metwork
File mame: "2k 11 gpr" " TwkD3.gpr” " w05 gpr” " Twk07 +
[ Mew Mapping = ] Files of type | Genepixies C.GFR) ») [ concal |
[] Open as read-only

Figure 1-3. Select mapping.

Irmport Wizard

Experiment
Specify the arrays you want to import into GeneMaths XT

Experiment

(@) Import array files (without extra biological information)
() Import array files and enter sample information

() Import array files and open a text file which contains sample information

Save this information in an experimental design file, which can later be used to
do the same import again.

Figure 1-4. Specify the arrays you want to import

1.2.8 GeneMaths XT now asks you to save the
experimental design file as a .XPS file. Specify a name
e.g. Guided Tour.xps and press the <Save> button.

The experimental design file contains the link between
the data and the array information. Depending on your
design this can be really simple or can become more
complex when using replicates and colorflips.

After the processing of the data, GeneMaths XT will
open a session with 7 layers (see Figure 1-6). Select the
first layer Target. The expression matrix is updated.

The session (see Figure 1-7) contains six row identifiers
and one column identifier (see Figure 1-8 and Figure 1-
9).

1.2.9 Save this session with File > Save Session.

Figure 1-5. Start Wizard window: Data files

[4 ReferenceBackgr
[4 Ratio of Medians (635/532)
Ed Median of Ratios (G35/532)

Figure 1-6. Seven layers are imported.

1_041(1)

1_050 # uniquelD(Spots)
1.05001) ID(Spots
1_059 B
1_059(1) MName(Spots)
1_069 Block{Spots)
1_069(1)

1 080 Calumn(Spats)
1_080(1) Row(5pots)

:ssion Valugs a | uniguelD(Spots) &

Figure 1-8. Six row identifiers.

Hi=gram | Data
4
|¢- ID(Arrays) h 3 1
3 -
R | .
CI.CI.CI.CI.CLCLCI.CLCLCI.‘__ Zet
DSooooo0003 005
LD e O e 00D P 3 e | Range [43.00
EEEEEEEEEE
EEEEEEE RN Eecnlagstd
[ i il o LS B B B

1_003
1_003(1)

Figure 1-9. One column identifier.
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GeneMaths XT - [] - [Complete set: Target] EI@
1% File Edit View Selection Textfields Subset Layer Groups Dendrogram Analysis Classification  Profiles  Script Window == =
= - O O N I N AE:
3 W/ € M3 72 0 U B v 3ef v B v Bef -
/2 |
Layers 7] | Selection FERE « | | Histogram | pata [ Dendroaram | Profiles|
Selection Rows: 0 selected E ﬁl
T Bl -
= =
3 = o |
[4 ReferenceBackgr P —— e ||
- 2 s
[H Ratic of Medians (635/532) fen Lelumns. Us 2552533352553 . [43‘; 43::; ZBE:;'}‘ Beh TG
. . " W P @ o W0 3@ ange . . H . .
[4 Median of Ratios (635/532) i 22222828 Pt eal;sent'U 00 % ’
[4 Rgn Ratic (635/532) L 2zzzzzE2z22 g +0.00 %.
@ 1_003 P
1.003(1) I:I
ﬁ Complete set (Spots x Arrays) 1_012
1_012(1)
- 1_023
— 1_023(1)
4 n | > 1_031
1_031(1)
bl
- 1_041(1)
1_050
1_050(1)
4| L | b 1_059
1_059(1)
1_089
1-088(1)
- 1_080
Seript -
2 s e
Comment: Imported from column F635 1 D@8
Median(values), F635 SD(errors) H 1 08801)
Imports a session as prescribed in the | & 2_009 A
experimental design file "C:\Users\Public  _ 2 008 (1)
e e d Teo rnen Expression Values « uniguell(Spots) «
Current subset: Complete set: 768 x 10
Figure 1-7. The Main window after import.
. . . .
1.3 Some features of the Main View horizontal zoom slider

The data set panel shows the expression matrix in color
code. The color palette can be changed if desired.

1

Twhk03.gpr
Twhk05.gpr
1wk0O7 .gpr

0.z 0.4 06 0.8 1 Absent

(=]

Figure 1-10. Default color palette.

45.00 45.00 42.00
45.00 53.00 42.00

If you hoover over the expression matrix with your

Twhk09.gpr
Twh11.gpr
1D Arays) -

&

-

=
=
=
200 400 600 800

Range [44.93,44.93]:
Percentage absent: 0

59.00 58.0 1_003
56.00 58.0 1_003(1)

mouse, an information box for the underlying data cell Figure 1-12. Horizontal zoom slider.

is shown with the value, error and selected layer.

together with panels where the dendrograms and
1.003 profiles are visualised when constructed.

N 1_003
1_012 The info panels in the upper corners of the data set panel

contain information on the dendrograms, current selec-

Figure 1-11. Information box. tion, profiles, histogram of the values in the expression
matrix, ....

1.3.1 Use the horizontal zoomslider to zoom in on the

matrix. The expression values are shown (see Figure 1- The Main View contains a number of dockable windows

12)). (see Figure 1-7):

Panels with information fields for the rows and columns «Layers window: contains the list of layers present in

in the matrix are located next to the data set panel , the session. The layers are structured in a tree

indicating the dependencies.
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*Subsets window: contains the list of subsets and
scopes in the session, structured in a tree indicating
the dependencies.

*Group window: lists the groupings and groups
defined in the session.

*Information window: shows the active history of
layers, subsets and scopes in the session.



2. Annotation

Additional array information is present in a tab-delim-
ited text file called Annotation.txt. This text file can be
found in the \My GeneMaths Sessions directory.

| Annotation.bt - Motepad =n oR==|
File Edit Format View Help

Fample ID wWeek Dose Batch -
1wk03. gpr 03 23 1

1wk05. gpr 05 49 1

1wk07. gpr 7 234 1

1wk09. gpr 09 510 1

1wk11. gpr 11 1631 1

2wk03. gpr 03 263.5 2

2wk05. gpr 05 434.5 2

2wk07. gpr 7 665 2

2wk09. gpr 09 990 2

2wk11. gpr 11 2107 2

4 ¥

Figure 2-1. Text file containing array information.

We are going to import this additional information in
our GeneMaths XT session.

2.0.1 Select Textfields > Import in the Main window of
GeneMaths XT. The Import Text Fields dialog box pops
up (see Figure 2-2).

2.0.2 Select the aspect Arrays and navigate to the data
folder where the text file is stored. Select the text file.

In order to link the entries from the text file to the entries
present in the session we need to select the field in the
session and the column in the text file that contain
exactly the same entries:

*Select a field from the session: select ID.
*Select a column from the file: select Sample ID.

Next, we need to select the column(s) from our text file
that we want to import in our session.

2.0.3 Select the Week, Dose, and Batch columns in the
Content panel (see Figure 2-2). Use to CTRL-button to
select more than one column from the list. Press <OK>.

2.0.4 Click on the column identifier tab in the main
window of GeneMaths XT. The information fields are
added to the list of identifiers (see Figure 2-3).

ID{Arrays) 4 Hlstoglram Dat
w |
Week(Arrays) £ =
#*  Dose(Arrays) g e
o
Batch(Arrays) & =5
a —
2e4
- 0w . Ranage [43.00,4
oo oBE3E52 Percentage abs
O = O WD — O = O @

1._003
1_003(1)

Figure 2-3. Three new column identifiers.

2.0.5 Select one of the new column identifiers from the
list, e.g. Dose.

2.0.6 The values are updated in the Column names panel
(see Figure 2-3).

Import Text Fields
Aspect
Select an aspect
File

=)

My GeneMaths Sessions\Annotation.bd

Link Content

In order to connect the entries from the file to the entries in the
session you should select a column from the file and a field from
the session which contain exactly the same entries.

Browse...

Please select one or more column to
import in the session as text fields,

Select a column from the file: [SamplEID V]

Sample D
. Week
Select a field from the session: [ID v]
Batch

OK

Figure 2-2. The Import Text Fields

Cancel ]

dialog box.
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3. Column groupings
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In some cases it is known in advance that the data set
contains separate groups while in other cases one will
try to find out by means of an analysis what the groups
in the data set are.

Groups are used as input for some analyses and statistic
tests and are also used as a visual aid tool. Managing
group appearance (i.e. colors, names and symbols) for
row or column entries can be done from all views.

In our example session, we are going to make groups
based on the Batch and Week values.

*‘Batch’ grouping

In the first step, we are going to make column groups
based on the Batch column identifier (see Figure 3-1).

ID{Arrays) L
Week{Arrays) E :_/—
Dose(Arrays) =z :,.
®  Batch(Arrays) b— E :2e4—
Range [43.00,43.0
Percentage abseni
rrrrr Lo I T o I I |

1_003
1_003(1)

Figure 3-1. The ‘Batch’ identifier.

3.0.1 Select Groups > Edit Column Groups and click on
<Create New Grouping>.

3.0.2 In the next window, select Batch from the drop-
down menu and press <OK>.

MNew Grouping (===l
Mame
= -
Comment
[ OK ] ’ Cancel

Figure 3-2. Batch grouping

3.0.3 In the next window, uncheck all checkboxes and
press <OK> (see Figure 3-3).

The groups based on the settings are shown in the next
window (see Figure 3-4).

3.0.4 Press <Exit>.

3.0.5 Select Batch from the list of column identifiers (if
not already done).

Group ==
Curent Grouping
Batch - Create New Grouping... ] [ Delete Grouping... ]
Existing groups: [ Enable overapping aroups
Group Members  Query Add new ...
o e 5 Selects the items in the texttable Arays_fields whose entries in field 4
| e 5 Selects the items in the texttable Amays_fields whose entries in field 4 Delete

Rename...

Edit group queny

Appearance...

+ Create from field....

LI

Figure 3-4. The Group dialog box: groups based on the batch number.
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Generate Groups by Field @ ID(Arrays) P
Source ®  Week{Arrays) L
Text field : - ] Dose(Arrays) b g
Separator for sub-entries (one character) BatchiArrays) g

Specifying a separator will automatically switch on overapping
groups, thereby disabeling statistical tests.

Limit

11 Madmum number of groups: |20
[ Minimum number of entries: | 10

ml Maxdmum number of entries: | 500

[ ok | [ cancel

Figure 3-3. Group settings.

The groups are visualized by different colors in the
Column names panel:

L i e B T T

Batch{Amays) =

Figure 3-5. Groups based on the batch number.

*‘Week no’ grouping
Now we are going to make column groups based on the
Week column identifier.

3.0.6 Select Groups > Edit Column Groups and click on
<Create New Grouping>.

[ T R ]
oo oo

—

Figure 3-6. The ‘Week’ column identifier.

3.0.7 In the next window, select Week from the drop-
down menu and press <OK>.

3.0.8 In the next window, uncheck all checkboxes and
press <OK>.

The groups based on the settings are shown in the next
window (see Figure 3-7).

3.0.9 Press <Exit>.

3.0.10 Select Week from the list of column identifiers (if
not already done).

The groups are visualized by different colors in the
Column names panel:

Week(Amays) =

Figure 3-8. Groups based on the Week number.

] [ Delete Grouping... ]

[~ Enable overlapping groups

Group
Current Grouping
Week - Create New Grouping...
Existing groups:
Group Members Query
. * 03 2 Selects the items in the texttable Amays_fields whose entries in field 2
B o 2 Selects the tems in the texttable Amays_fields whose entries in field 2
. m 07 2 Selects the items in the texttable Amays_fields whose entries in field 2
] O o9 2 Selects the items in the texttable Amays_fields whose entries in field 2
] + 11 2 Selects the items in the texttable Amays_fields whose entries in field 2
] 1

Add new...

Delete

Rename...

Edit group query

Appearance...

¢ Create from field...

LA

Figure 3-7. The Group dialog box: groups based on the week number.
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To display the colors from another grouping press the

arrow next to the W21 button and select the grouping
A

from the list.

In the Group window, the created groupings are listed in
the drop-down menu.

3.0.11 Select Week in the Group window (see Figure 3-
9).

The groups based on the week number are listed below
the drop-down menu (see Figure 3-9). Group members
can be selected from within this panel.

3.0.12 Select all members belonging to a group by CTRL-
clicking on the square next to the group color. The
square is highlighted in blue and the member of the
group are selected in the Array panel.

Week -

J‘ll
W _| o
oomw
HE os
o e

4 | i 3

Figure 3-9. The Group window .

3.0.13 Select another group while holding the CTRL-
button (see Figure 3-9).

3.0.14 Use the SHIFT-button to select a range of groups.

To unselect all arrays press the F4 button.
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4. Preprocessing

15

4.1 Subset

4.1.1 Select the ID row identifier from the list of row
identifiers. The row names in the Row names panel are
updated (see Figure 4-1).

4.1.2 Scroll through the row entries. Some rows do not
correspond to spots of real genes:

5_029

POSE

poss|
5_060
5_080
5 078
5_078
Ratio3
Ratio3
Ratiod
Ratiod
Ratio7| @
Ratio7
Ratio8
Ratiod
MEG4
NEG4 3
6_059 i
6_059

6_071

6_071 =

ID(Spots) =

ssion Valu...

Figure 4-1. Some rows do not correspond to spots.

In a next step we are going to create a subset, containing
all rows that correpond to spots of real genes. We are
going to leave those rows out that do not correspond to
spots of genes. We are going to make a selection in our
session, with the use of a query:

4.1.3 Launch the Row Query tool with Selection > Row
Selection from Query or press CTRL+Q.

4.1.4 Enter in the Text box in the lower panel of the
window NEG, POS, CAL, Ratio, separated by a pipe (|)
delimiter (see Figure 4-2).

4.1.5 Check Use Regular Expressions. Make sure the ID
field is selected and the logic Replace current selection
option is checked. Press <OK>.

The row entries, having the text NEG, POS, CAL or
Ratio in their ID information field are selected.

4.1.6 Select Selection > Invert Row Selection.

The selection is inverted: 720 entries that correspond to
spots of genes are selected.

Row Query @
L?gic Yizually Edit Query >
[ Feplace curent selection
Additional Queries >

() Seatch in cunent selection [AND)
() Add to current selection (OR)

Field |‘u’alue I Error | Pattem | Limit Fold Change I Statistics Query|

Text
- EGIPOSICALIRatio

[[] Case Sensitive
Use Regular Expressions

C 3]
A

[ ok [ Concel |[ 2ot |

Search in

Figure 4-2. Row Query dialog box.

4.1.7 Select Subset > Selection to Subset. Give a name to
the subset e.g. OnlyGenes and press <OK>.

% Complete set (Spots x Arrays)
k-
[Pes
ot

Figure 4-3. The Subsets window.

The new subset is listed in the Subsets window as a child
of the Complete set.

4.1.8 Press F4 to clear the current selection.

4.2 Preprocessing diagram

In order to perform data analysis on this dataset, we first
need to preprocess our data.

4.2.1 Make sure the OnlyGenes subset is selected in the
Subsets window. This subset will be set as default subset
parameter when selecting a preprocessing tool.

422 In GeneMaths XT, select Layer > Preprocessing
diagram.

In the Preprocessing window, all layers present in the
session are displayed. On the right side of the window,
the preprocessing tools are listed.
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4.2.7 The result of the background substraction is stored
Edit Workflow (=5 in the Target layer.
® Average )
oozt Eﬁﬁﬁ;ﬂ”ﬁ;gﬁec"m 4.2.8 Click on the arrow in the Background correction
Clip layer intern

Impute Missing Values
Log transform
TargetBackgr Lowess

Normalize arrays
Quantile normalization
Ratio

Remove Effect

Ref
Erence Variance stabilization

ReferenceBackgr

Ratio of Media...

Median of Rati...

Add
Rgn Ratio (635/...

[ o= |

[ Show relation labels [¥]Use animation  [] Overwrite by default lﬂj

Figure 4-4. Preprocessing window.

*Background correction

4.2.3 In the Preprocessing window, select the Target and
TargetBackgr layer. To select both layers hold the
CTRL-key.

4.2.4 Select Background correction from the list tools.

A description of this tool is displayed below the list of
preprocessing tools.

4.2.5 Press <Add>. Double clicking on the tool in the list
does the same.

4.2.6 Leave the settings in the next window unaltered
and press <OK>.

box. Two parameters are displayed.

Background correction

Subset = OnlyGenes @
Algorithm = subtract

4.2.9 To change the parameters, double click in the pink
box.

4.210 In this example session, we will use the default
settings (OnlyGenes and subtract). Press <Cancel>.

4.2.11 Repeat step 4.2.3 - 4.2.6 for the Reference and
ReferenceBackgr layer.

The Preprocessing window should now look like Figure
4-5.

eVariance stabilization

4.2.12 Select the Target layer on the right side of the
Background correction box (see highlighted box in
Figure 4-5).

4.2.13 Select Variance stabilization from the list of
preprocessing tools and press <Add>. Double clicking
on the name does the same.

4.2.14 The result of the variance stabilization is stored in
the Target layer.

4.2.15 Select the Reference layer on the right side of the
Background correction box.

Edit Workflow

==l

®
gaadt Background correction Jarget |
Subset = OnlyGenes @
TargetBackgr Algorithm = subtract
Reference
Background correction Reference
ReferenceBackgr Subset = OnlyGenes @
Algorithm = subtract
Ratio of Media...
4 [ B n

| |Average -
Clip layer extern E

Clip layer intern
Impute Missing Values

m

Add

[ o]

[~ Show relation labels Use animation [ | Overwrite by default

Figure 4-5. The Preprocessing window: Background correction.
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ReferenceBackgr Subset = OnlyGenes (&)

Algorithm = subtract

Ratio of Media...

Median of Rati...

[l 1

Edit Workflow @
=2 | |Impute Missing Values
T : o Log transform

= Target Variance stabilization Target Lowess
Background correction Mormalize arrays
Sfsegi= BT s @ Subset = OnlyGenes @ Quantie normalization | -
TargetBackgr Algorithm = subtract Ratia i
gorithm = sufitra Remove Effect
Variance stabilization Jid
Reference 3
Back: d cti . I
ackground correction Reference Variance stabilization Reference

Subset = OnlyGenes @

Add

|

|| Show relation labels Use animation || Overwrite by default

Figure 4-6. The Preprocessing window: Variance stabilization.

4.2.16 Select Variance stabilization from the list of
preprocessing tools and press <Add>. Double clicking
on the name does the same.

4.2.17 The result of the variance stabilization is stored in
the Background layer.

The Preprocessing window should now look like Figure
4-6. Check if the parameter of the Variance stabilization
is set to ‘OnlyGenes’.

*Normalization

In order to compare the arrays with each other, the
arrays must be normalized before we can draw statisti-
cally valid conclusions.

4.2.18 Select the Target layer on the right side of the
Variance stabilization box.

4219 Select Normalize arrays from the list of
preprocessing tools and press <Add>. Double clicking
on the name does the same.

4.2.20 The result is stored in the Target layer.
4.2.21 Do the same for the Background layer.

The Preprocessing window should now look like Figure
4-7.

*Lowess

In a next preprocessing step, we are going to use a
Lowess normalization to compensate for intensity
dependent effects caused by a difference in sensitivity
between the two channels.

4.2.22 In the Preprocessing window, select the Target and
Reference layer on the right side of the window. To
select both layers hold the CTRL key.

4.2.23 Select Lowess from the list of preprocessing tools
and press <Add>. Double clicking on the name does the
same.

Edit Workflow ==
=2 » | |Impute Missing Values
. . Log transform
nd correction Target Variance stabilization Mormalize arrays ® Target Lowess
- 10 parameters arral ¥
OnlyGene@ Subset = Dn\yGen@ pi
m = subtract
—nd ‘U"ed'z") Reference Variance stabilization Reference Nermalize arrays Reference
OnlyGene:
A Subset = OnlyGened®) 10 parameters (¥
Add
‘ 1y \ Delete ‘

[ Show relation labels Use animation || Overwrite by default

Figure 4-7. The Preprocessing window: Normalize arrays.
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Edit Workflow (=]

=2 | |Impute Missing Values .
. Log transform
Mormalize arrays I
MNormalize arrays
10 parameters ® Target Target Onantle narmalization ™
arg

Lowess

5 parameters =

m

Reference Reference

—te MNormalize arrays
10 parameters @

] [ T b Delete
[C] show relation labels [¥] Use animation [~ Overwrite by default

Figure 4-8. The Preprocessing window: Lowess.

The result of the Lowess normalization is stored in the
Target and Reference layer. Caluinion =

| —

*Ratio

background comection of the foreground layer Targe

background comection of the foreground layer Refen

= ‘arance stabilization of the tanget layer Target and n

Variance stabilization of the target layer Reference a

Momalize Amrays Target - Offzet ; Mean of each Char

4.2.24 Select the Target and Reference layers (on the Nomalizs Amays Reference - Offset - Mean of each
right side of the Lowess boxes) in the Preprocessing +{) Ratio = (Tanget - Reference)

window. To select both layers use the CTRL-key.

In a last step we are going to calculate the ratio of the
preprocessed Target and Reference layers.

4.2.25 Select <Add>, press <OK> and enter a name for ‘Stl_ﬁus i -
the layer containing the ratio values (e.g. Ratio). Press Caloulating
<OK>.

[ Intemupt Calculation l
The Preprocessing window should now look like Figure
49. Figure 4-10. The Calculation dialog box.

Target | E Target
Ratio Ratio ... TargetBackgr
1 parameters ® 4 Reference
Reference | -.[l4 ReferenceBackgr
E Ratio of Medians (635/532)

E Median of Ratios (635/532)
-4 Rgn Ratio (535/532)

Figure 4-9. Store values in Ratio layer. [ Ratio
4.2.26 Press <OK>. Figure 4-11. The Layers window with the new
Ratio layer.

A Calculation dialog box pops (see Figure 4-10).

After calculating the preprocessing steps defined in the
Preprocessing window, a new layer called Ratio is added
to the list of layers in the Layers window (see Figure 4-
11).
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4.3 From spots to genes

In our session each gene has two or more spots on the
microarray. Spots from the same gene have the same ID
text field in the session.

If we want to work with the combined information of
the two (or more) spots of each gene, we need to
collapse the spots to genes. This can be done based on
the content of the ID textfield in our session. The
average is taken over the individual spots and these
values are stored in a new root subset.

4.3.1 Select the row ID identifier from the list of row
identifiers (if not already done).

4.3.2 Select Subset > Collapse Aspect > By Field.

4.3.3 Fill out the next dialog box as shown in Figure 4-12.
Make sure the OnlyGenes subset is selected and press
<OK>.

4.3.4 A new aspect called Genes is added to the session.
The new scope Genes x Arrays is added to the Subset
window.

Subsets x
% Complete set (Spots x Arrays) =
% OnlyGenes
ﬁ Genes_set (Genes x Arrays) px f{,
s
s

Figure 4-13. The Subsets panel.

With the new scope selected, the averaged values are
shown in the matrix panel.

4.3.5 Click on the row identifier tab (see Figure 4-14).

Only if the content in the row identifiers is the same for
all spots of each gene, the row identifiers are transferred
to the new aspect. Three row identifiers are transferred
to the genes aspect (see Figure 4-14).

1_069
1_080
1_0&8
2 009
2_021
3_084
3_092 »
4_008
4018
4 023

| D{Genes) « |

ID(Genes)
Block(Genes)

s

Mame(Genes)

Figure 4-14. Row identifiers for the genes aspect.

4.4 Arrange columns

In a next step, we are going to arrange the columns
based on the values of the information field “Week'.

4.4.1 Make sure the ‘Genes_set (Genes x Arrays) scope
is selected in the Subsets panel.

4.4.2 Select View > Arrange Column or press the M

button.

4.4.3 In the Arrange Column dialog box, select the field
Week in the By Field tab and press <OK> (see Figure 4-
15).

Collapse by field

the new scope.

Select a text field:

Source

Select a subset to derive the new aspectfrom: | gnlyGenes .J
@ Row ) Column

Text field

All the identical entries in the text field you select here will be collapsed to one entry in

Entry Name
Provide the name of the new entries (e.g. genes, samples): Genes
Variable names will be derived from the entry name Edit...
[ oK l [ Cancel ‘

Figure 4-12. Create new aspect: Genes.
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Arrange Column =3

By Field | By Row | By Function | By Pattem |

Select field
[Week -

[ ok [ Cancel ][ Aoty |

Figure 4-15. Arrange columns by field.

The arrays are now arranged in the Column names panel
based on their Week values:

Wigek (Arrays)

Figure 4-16. Arranged arrays.

4.5 Profile

Next, we are going to make a profile of the values of the
Dose column information field.

4.5.1 Select Dose from the list of column identifiers.

4
- I:I—:i
E :
=
w [Te] [
s A monOoOoRS @ Range [0.01
MO oOnDMEO -0 - 5 J
Cd DWW o= 04 D WD ) o 0 Percentage

1_003
1012

Figure 4-17. The Dose identifier.

4.5.2 The values are shown in the Column names panel
(see Figure 4-17.).

4.5.3 Select Textfields > To Profile.

4.5.4 In the next window, select the aspect Arrays and
select Dose from the drop-down menu (see Figure 4-18).
Press <OK>.

Text Field to Profile el
Aspect
S
Field
Select a text field to to convert to a profile [Dose ']
[ oK ] ’ Cancel ]

Figure 4-18. Choose text field to convert to profile .

4.5.5 Select the newly created profile in the Info panel on
the right side of the window. Right click on the profile
name and select Store Profile.

. .
2 d Data Dendrogram | Profiles e

4
2
E | the values read from the Arravs fieldsi
Delete Profile
Edit Profile
Sort From Profile
| Store Profile
1 Query from Profile...
E- Plot View
0 o —r B
o T moomo B 4 m +
CED DM D = 3 D e
R I = = T

Figure 4-19. Store profile.

Name the profile Dose and press <OK>.
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5.1 Statistic tests on the column groups

Often, the results form a statistic test are used to select
genes or arrays that carry relevant information in the
context of ongoing research. Usually, a threshold for the
p-value obtained from the statistic test is used to make a
selection. Statistic tests on populations are available in
the Statistics wizard.

*ANOVA

First we are going to look for genes that are differen-
tially expressed between the “Week’ groups. We are
going to use an ANOVA test because there are more
than 2 groups.

5.1.1 Make sure no entries are selected (press F4).

5.1.2 Select Profiles > Statistics Wizard or press b, ‘

5.1.3 Make sure the first option is selected in the
Orientation panel, select Genes_set in the Subset panel
and press <Next> (see Figure 5-1).

Statistics Wizard =5

Population
The Statistics Wizard provides an easy and interactive way to obtain statistical
information about your data. Choose the population of the statistic,

Orientation

@ Calculate a statistic for each Row, i.e. the statistical population consists of
= Columns

Calculate a statistic for each Column, i.e. the statistical population
- consists of Rows

Subset
The population is confined to the following subset:

Genes_set -

Figure 5-1. Statistics wizard: Step 1.

5141In the next step, open the Independent test
(multiple groups) root element and select ANOVA test
(see Figure 5-2). A short description of the statistic is
provided on the right side of the window. Click <Next>.

5.1.51In the next window, the parameters for the test
need to be specified. Make sure that Ratio is selected in

Statistics Wizard =5

Statistic
Choose which statistical quantity you want to calculate,

s

-1l Summarizing Description

- fll Independent test (twa GrOUP! The p-value assodiated with the ANOVA test

-5l Independent test (multiple gr, {analysis by variance) for independent

i samples,

Bl Kruskal-walis test
In GeneMaths XT independent samples for

each gene or array are taken from one layer,

characterizing the independent samples by

Bl Reference LIMMA model different non-overlapping groups.

The ANOVA test tests whether the mean of
the samples are equal or not.

Yl GSEA Kruskal-wallis test

-l Paired tests The ANOVA assumes normality of the data,

l < Back ” Mext = ]I Cancel

Figure 5-2. Statistics wizard: Step 2.

the Layer panel and Week in the Groups panel. Select p-
value as output and click <Next>.

Statistics Wizard @

Parameters
Fixes the other parameters needed to calculate the statistic.

Layer

Ratio »

Groups

Grouping  Week -

QOutput
) Test value

@ p-value

[T simulated

l < Back “ Next = ]{ Cancel

Figure 5-3. Statistics wizard: Step 3.

51.6In the last window it is possible to specify a
correction in case of multiple testing. For this exercise,
select None and press <Finish>.

5.1.7 Click on the newly created profile in the Profiles
tab. Right click on the profile name and select Sort From
Profile.
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|Selection I Dendrogram | Ordel * | * &

| The one way ANOVA test for i
Delete Prefile

Edit Profile

So§mm Profile
Store Profile

2

Query from Profile..,

(3]
134.5
134

Plot View

Figure 5-4. Sort From Profile

5.1.8 Right click in the Profile panel and select Show as
Numbers.

®

v Show Error Bars
e v Show Grid
v Show Highlight Ax

Show as Numbers

Delete Profile
Edit Profile

Sort From Profile
Query From Profile..,
Store Profile

Figure 5-5. Show as Numbers.

In the Profile panel, the p-values for the genes are shown.
These p-values give an indication if genes are signifi-
cantly differentially expressed between the different
"Week’ groups or not. The lower the p-values the more
differentially expressed.

5.1.9 Right click in the Profile panel and select Query
From Profile.

5.1.10 Set the threshold of the p-values to ‘< 0.01" and
press <OK>.

All genes with a p-value smaller than 0.01 are selected
(blue arrow in the Row names panel).

5.1.11 Select Selection > Store Selection and store the
selection in a New destination query called weekdiff.

Select Genes_set and Row and press <OK>.

5.1.12 Unclear the selection by pressing F4.
*WELCH T-TEST
Next, we are going to look for genes that are differen-

tially expressed between the ‘Batch’ groups. We are
going to use a Welch t-test. .

5.1.13 Select Profiles > Statistics Wizard or press
o |

5.1.14 Make sure the first option is selected in the
Orientation panel, select Genes_set in the Subset panel
and press <Next> (see Figure 5-6).

Statistics Wizard [

Population
The Statistics Wizard provides an easy and interactive way to obtain statistical
information about your data. Choose the population of the statistic.

Orientation

@ Calculate a statistic for each Row, i.e. the statistical population consists of
= Columns

= Calculate a statistic for each Column, i.e. the statistical population
- consists of Rows

Subset
The population is confined to the following subset:

Genes_set -

Figure 5-6. Statistics wizard: Step 1.

5.1.15Select  Independent Welch t-test (under
‘Independent test (two groups)’) from the list and click
<Next>.

Statistics Wizard =

Statistic
Choose which statistical quantity you want to calculate.

8 Summarizing Description

Independent test (two group: The p-value assodated with the t-test for
‘1l Independent t-test independent samples, with a Welch correction
‘W for unequal variances.

Independent error t-test
{ll Mann-witney test
B General LIMMA
B Reference LIMMA model
GSEA Independent t-test
GSEA Mann-Witney t-test The t-test tests whether the mean of the two
Sl Local Pocled Error samples are equal or not.

\l z-5core The t-test assumes normality of the data.
£ \,H Independent test (multiple gn
H- il Paired tests

In GeneMaths XT independent samples for
each gene or array are taken from one layer,
characterizing the independent samples by
different non-overlapping groups.

4 | 1 L2

[ < Back ][ Next = ][ Cancel

Figure 5-7. Statistics wizard: Step 2.

51.16 In the next window, make sure that Ratio is
selected in the Layer panel and Batch in the Groups
panel. Select p-value as output and click <Next>.

51.17In the last window, select None and press
<Finish>.

5.1.18 Click on the newly created profile in the Profiles
tab. Right click on the profile name and select Sort From
Profile.
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| Selection | Dendrogram I Ordel+ [+ | &

M The one way ANOVA test for inde

| Welch corrected T-test for indepd

Delete Profile
Edit Profile

T
234
GBS

Sort From Profile [k
Store Profile

TINS
234
GES

Query from Profile...
Plot View

2.7e-5
M

Figure 5-8. Sort From Profile.

5.1.19 Right click in the Profile panel and select Show as
Numbers (if not already shown).

In the Profile panel, the p-values for the genes are shown.
These p-values give an indication if genes are signifi-
cantly differentially expressed between the different
‘Batch’ groups or not. The lower the p-values the more
differentially expressed. In this session, most genes have
a high p-value, indicating that the batch effect is not that
strong.

5.2 Remove effect

In a next step, we are going to remove the small batch
effect.

5.2.1 Select Layer > Normalization > Remove Effect.

5.2.2 In the next dialog box, fill out the settings as shown
in Figure 5-9 and press <OK>.

With these settings, the batch grouping effect is
removed.

Remove Effect

Source

Select a source layer | Ratio ,]

Destination
@) Overwrite the source layer

() Specify a new destination layer withoutEffect

Grouping

Specify the grouping that contains the undesired effect, e.g.
batch effect.

Select a grouping: ’Batch v]
Subset

Select a subset: ’Genes — v]

Lo ]|

Cancel

Figure 5-9. Remove the Batch effect.

5.3 Pattern matching

Next, we are going to look for the row entries whose
expression values follow the Dose pattern as closely as
possible.

5.3.1 The pattern matching tool is opened from the Main
view using Profiles > Pattern Matching (see Figure 5-
10).

5.3.2 Select the Dose profile from the list under Stored
profiles and press the <Rank rows> button (see Figure
5-10).

Pattern Matching [Genes_set,Ratic]

o] ] T} T} = e @ @ - —
e O = o (=] o o o [ — —
= = = = = = = = a2 2
= = = = = = = = = =
— & - & - & — & - &
Max : Dose
Min : Dose

L)

F

[Selection to pattern ”Reset all ][ Statistics Builder = > ] [ Fixed error ][Edit script...

Stored profiles

Matching type
(@ Unweighted distance

() Weighted distance
() significance
Substract average
Divide by RMS
Setup View...

Zoom

Select matches
Time Analysis. ..

Rank rows

Exit

Figure 5-10. The Pattern Matching window.
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The distance of each row (= each gene) to the Dose
pattern is calculated. The rows are ranked according to
increasing distance to the pattern. The lower the value,
the better the match.

5.3.3 Right click in on the newly created profile and
select Query from Profile.

Order | Profiles il ®

B The one way ANOVA test for inde

Delete Profile
Edit Profile
Sort From Profile
Store Profile
Query from Profile...
Plot View l}

T e
[ =] .

=+
—

042

CERRAle
Figure 5-11. Query from Profile.

5.3.4 Set the threshold of the values to ‘< 1" and press
<OK>.

All row entries with a value smaller than 1 are selected
(blue arrow in the Row names panel).

5.3.5Select Selection > Store Selection and store the
selection in a New destination query called likedose.

Make sure Genes_set and Row are selected. Press
<OK>.

5.3.6 Clear the selection by pressing F4.

5.4 Venn diagram

With the Venn diagram option in GeneMaths XT we will
plot the following two stored selections:

*weekdiff: differentially expressed genes between the
week groups.

*likedose: genes that resemble the Dose pattern as
close as possible.

5.4.1 Select Selection > Venn Diagram. Select the two
stored queries from the drop down menus and press
<OK>.

Venn diagram selections @
Select 2 or 3 queries to plot in a Venn diagram
Query 1: [weekdif'f YJ
Query 2: llikedose vJ
Query 3 l .J

Cancel

Figure 5-12. Venn diagram selections.

The Venn diagram is shown in a new window. 26 genes
are shared amongst the two tests (see Figure 5-13).

5.4.2 Click on the number of shared genes in the Venn
diagram. Select <Yes> to confirm that you want to select
all the genes that are shared amongst the two tests.

5.4.3 Close the Venn diagram.

The shared genes are selected in the main window.

5.4.4 Press F4 to unselect all genes.

weekdiff

@ Screen Image @
[ Zoom in ]IZoom autl I Copy I I Print... oK Cancel
Venn diagram .
likedose

m

Figure 5-13. Venn diagram.
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5.5 Row grouping

In chapter 3 we have created two column groupings. In
this section we will create a row grouping. The groups
will be based on the ‘Name” information field.

stress related protein -related
Pyrroline-5-carboxylate reductase (PSCR)
unknown protein

myb family transcri| ID(Genes)
pectinesterase - re Block(Genes)

put.early light indug
gda-1, putative #*  Name(Genes) .

ionValu.. | « | m

r [ Name(Genes) «

Figure 5-14. The ‘Name’ identifier.

5.5.1 Make sure the Ratio layer and the Genes_set scope
is selected in the main window.

5.5.2 Select the Name row identifier (see Figure 5-14).

5.5.3 Select Groups > Edit Row Groups and click on
<Create New Grouping>.

5.5.4 In the next window, select Name from the drop-
down menu and press <OK>.

5.5.5In the next window, check Minimum number of
entries and enter 2. Unselect the other two checkboxes
and press <OK> (see Figure 5-15).

Generate Groups by Field @l
Source
Tet field : [ Name .]

Separator for sub-entries one character)

Specifying a separator will automatically switch on overapping
groups, thereby disabeling statistical tests.

Limit

)1 Maximum number of groups: 20

ALk

[#]" Mirimum rumber of entries: |2

[ Macmum number of ertries: 500

[ ok | [ Cancel

Figure 5-15. Group settings.

5.5.6 The groups based on the settings are shown in the
next window. Press <Exit>.

5.5.7 Drag the Group window next to the Layers window
by clicking on the caption of the Group window and
holding the mouse button.

5.5.8 Select Name from the drop down menu in the
Group panel.

The groups of the Name grouping are listed below the
drop-down menu (see Figure 5-16). Group members can
be selected from within this panel.

fiame] -

unknown -
expressed protein
dehydrin
ABA-inducible protein
xyloglucan endotransglycosylase
stress related protein related
leucoanthocyanidin dioxgenase
embryonic abundant protein AtE| =
LTCOR11
GD5L-motif lipase hydrolase proi
seed maturation protein PM39
secreted glycoprotein
putative Bowman Birk trypsin inh
putative ABI3-interacting proteir
<= poly(A)-binding protein

nudeoid DNA-binding - lke prote
glyceraldehyde-3-phosphate del
eukaryotic translation initiation fi
embryonic abundant protein, 59
embryonic abundant protein Lea

g i) W) 11 \le_— ?DS T aOg

AL

r

(L EC NN (SN S | N e
:>||I_|.&'\?%

~

3

Figure 5-16. Part of the Group window with the
groups based on the ‘Name’ information field.

5.59Select the first two groups (unknown and
expressed protein) in the Groups window using the
CTRL-button. All entries belonging to these two groups
are selected in the Row names panel.

5.5.10 Select Selection > Invert Row Selection.
The selection is inverted.

5.5.11 Select Subset > Selection to Subset. Give a name
to the subset e.g. OnlyKnownGenes, make sure Child
of the current subset is selected and press <OK>.

ﬁ Complete set (Spots x Arrays) E
ﬁ OnlyGenes

ﬁ Genes_set (Genes x Arrays) P ﬁg,
ﬁ OnlyKnownGenes

P

e

Figure 5-17. The Subsets window.

The new subset is listed in the Subsets window as a child
of the Genes_set.

5.5.12 Press F4 to clear the current selection.
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5.6 Hierarchical clustering

Hierarchical clustering is a popular technique used for
the grouping of entries. GeneMaths XT offers a wide
range of similarity coefficients and clustering methods,
both for clustering rows and columns.

5.6.1 Select Analysis > Cluster Analysis. In the window
that pops up, select Rows, the Ratio layer, and
OnlyKnownGenes in the upper panel of the window.
Leave the lower panel unaltered (see Figure 5-18).

Dendrogram: data (=3
Based on
@ Rows _ Columns
Layer Subset
Ratio - I lOnIyKnownGenes -
Data Filter

Optionally filter your data to focus on spedific facet.
Raw | This filter takes the value of the layer

G and only the entries belonging to the
roup average . subset, [t does not change the data in
Principal Component Analysis

Time-based polynomial fit any way.

I Cancel ‘ [ MNext =

Figure 5-18. Cluster analysis: step 1.

5.6.2 Choose the Pearson correlation coefficient in the
next window (see Figure 5-19). Press <Next>.

Dendrogram: similarity E=sal]

Choose here which distance or similarity you want to use to compare two entries.

A pearson correlation compares -
Squared Pearson correlation global trends in the data: it
Cosine correlation focuses on changes in the signal
Eudidean distance (linear scaled) and disregards the amplitude or
Eudlidean distance (exponentially scaled) the offset of the signal.
Manhattan distance
Chebychev distance
Eudidean distance (with variances)
Eudlidean distance (with variances, exponen
Spearman Ranks
Jaccard
Dice
Simple Matching

I Cancel I I < Back I [ Next =

Figure 5-19. Cluster analysis: step 2.

5.6.3 In the next window, choose UPGMA as clustering
method (see Figure 5-20). Press <OK>.

The dendrogram based on the rows is shown in the
main window of GeneMaths XT. To get a better over-
view, use the vertical zoom slider.

Dendrogram: clustering (=3

Choose here how you want to summarize two or more dustered entries.

EET W The dstance between two dustersis -

Ward linkage the distance between the average

Single linkage over the elements of each duster.
Complete linkage This produces dusters that are
Meighbor joining somewhere between single linkage

Centroid algorithm and complete linkage.
Centroid algorithm optimized for large M/p
WPGMC (Median linkage)

UPGMC (Centroid linkage)

Weighted centroid algorithm

Centroid with variances algorithm

I Cancel I I < Back I [ Finish

Figure 5-20. Cluster analysis: step 3.

protein kinase family
ABA-inducible protein
ABA-inducible protein
ABA-inducible protein |E
ABA-inducible protein
ABA-inducible protein
asmotin-like protein
PRL1 associated prot

[T

Figure 5-21. Clustering the row entries.
5.6.4 Select the Name row identifier.

The dendrogram clearly clusters genes with the same
‘Name’ together (see Figure 5-21).

Next, we are going to cluster the columns.

5.6.5 Select Analysis > Cluster Analysis. In the window
that pops up, select Columns, the Ratio layer, and
OnlyKnownGenes in the upper panel of the window.
Leave the lower panel unaltered.

5.6.6 Choose the Pearson correlation coefficient and the
UPGMA cluster method in the following steps.

The dendrogram based on the columns is shown in the
main window of GeneMaths XT.

5.6.7 Select the column identifier tab and select the
Week column identifier from the list.

5.6.8 To see the colors based on the Week grouping (if

not already shown), click on the arrow next to the "F:

button and select Week from the drop-down menu.

The column groups based on the week number are
clearly separated from each other (see Figure 5-22).
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Figure 5-22. Clustering the columns.

5.7 Dimensioning techniques

Next, we are going to perform a principal components
analysis (PCA).

5.7.1 Make sure the Week column identifier is selected.

5.7.2 Click on the arrow next to the "F: button and

select Week from the drop-down menu.

5.7.3 Select Analysis > Principal Components Analysis

or press the #=7 button.

5.7.4In the next window, select Columns, the Ratio
layer and the OnlyKnownGenes subsset in the upper
panel. Leave the other settings unaltered. Press <OK>.

Principal Component Analysis @
Based on
Rows @ Columns
Layer Subset
Ratio hd | | OnlyKnownGenes -
Raow Column
Subtract average | Subtract average
Divide by RMS Divide by RMS
Component type
| Use quantitative values
@) Principal components
| Standardize components
Discriminant analysis
[ oK ] | Cancel

Figure 5-23. Dimensioning settings.

The result of this analysis is shown in Figure 5-24. The
left part of this PCA view contains a number of informa-
tion panels. The middle panel shows the projection of
the columns on the principal components, with colors
corresponding to the current column grouping (in this
case the “Week” grouping). The projection of the genes

%Tﬁ File Edit Selection Textfields View Subset Layer Groups Component Analysis Classification  Profiles  Script Window
o R ‘ 5] ot - -
[Ratio S NI P S - " IR © ol | 3ed] 37 B | U X
IEECIY | & Completes.. | S OnlyGenes...[ {E Genes.set:.[E OnlyKnown..| 7 PCAOnlykn
= . . || . .0 . » . p (@ N I I .3
& &
& et
= o
Compon... Relative Cumulative it i u g:
X1 69.2% 69.2% u C.) 03 By
Y-2 12.6% 818%
Z=3 6.0% 878% -
Subse 5
&& Complete set {Spots x Arrays) | = |
#2 onlyenes !
& Genes_set (Genes x Arrays) st |§¢3|
ﬁ OnlyKnownGenes —
Ca =2

PRI 3

Figure 5-24. The PCA view.

Current subset: OnlyKnownGenes: 253 x10
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on the principal components is shown in the right panel,
with colors corresponding to the current row grouping
(the “‘Name’ grouping).

From the view in Figure 5-24, we can clearly see that the
members of the different groups of the “Week’” grouping
are grouped together, indicating that the week group
have different effects on the row entries (=genes). Those
column entries occuring left on the X-axis are positive
for the left row entries and negative for the right row
entries. Column entries occuring right on the X-axis are
positive for the right row entries and negative for the left
row entries.

5.7.5 Select a few entries by holding the CTRL-button.
The selected entries are surrounded by a blue square.
5.7.6 Go back to the Main view.

The entries selected in the PCA view are also selected in
the Main view.

5.8 Partitioning

Calculating a partitioning is a non-hierarchical method
for grouping of entries. To obtain a partitioning that
makes sense, one should have a rough idea about the
number of groups that are expected in the data set.

5.8.1 Open a partitioning with Analysis > Partitioning.

5.8.2Select Rows, the Ratio layer and the
OnlyKnownGenes subset in the next window. Press
<Next> twice.

5.8.3 Select the cell.

5.8.4 Select Partitioning > Split Cell, set the number of
partitions to 5 and press <OK>.

The result of the partitioning is shown in Figure 5-25.

5.8.5 The presentation of the cells can be changed with
View > Group Pie Chart into charts that indicate the
group membership of the profiles in the cells.

5.8.6 Right click on the cell selected in Figure 5-27 and
select Cell to Statistics Report.

A detailed report pops up. In the report of the cell
selected in Figure 5-27, the dehydrin group has a low p-
value. This means that the odds of having that many
entries beloning to the dehydrin group in this cell is
much more than just by chance.

[E=E[Em =X

I Part OnlyKnownGenes: Ratio

n

L |

Figure 5-25. Partitioning presented with
expression values.

(= lfe ]

F Part OnlyKnownGenes: Ratio

¢
&
L

Figure 5-26. Groups from partitioning cells.
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Figure 5-27. Cell to Statistics Report.

5.9 Self-Organizing map

Another grouping technique is the Self-Organizing Map
(SOM). A SOM is a neural network that classifies entries
in a two-dimensional map according to their likeliness.
Just like with the partitioning tool, one should have an

50M OnlyKnownGenes: Ratio

50M OnlyKnownGenes: Ratio

| E== | )

idea of the number of expected groups in order to obtain
a good result.

591 A SOM is calculated with Amnalysis > Self-
Organizing Map.

59.2Select Rows, the Ratio layer and the
OnlyKnownGenes subset in the next window. Press
<Next> twice.

5.9.3 Calculate a SOM with 5 cells in the X dimension
and 3 cells in the Y dimension.

The SOM is calculated and shown (see Figure 5-28).
Areas of high similarity have a dark shading.

5.9.4 To show the group membership of the cell entries
select View > Group Pie Chart (see Figure 5-29.).

5.9.5 Right click on the cell bordered with the yellow
rectangle in Figure 5-29 and select Cell to Statistics
report.

Figure 5-28. A SOM with 5 cells in the X
dimension and 3 cells in the Y dimension.

Figure 5-29. Group membership view.
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In the report of the cell, the ‘stress-related protein, "60S having that many entries beloning to these groups in
ribosomal protein L15’, and early light-induced protein’ this cell is much more than just by chance.
groups have a low p-value. This means that the odds of
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