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1. Import

DNA microarrays provide a wealth of information
about biology at the level of gene expression and is a
powerful tool to identify genes and pathways involved
in various processes. Sgrensen et al.(jy analysed the full
heat stress reponse in Drosophila melanogaster females,
using whole genome gene expression arrays (Affymetrix
Inc, Santa Clara, CA, USA). The study focuses on up - as
well as downregulation of genes from just before and at
8 time points after an application of short heat
hardening. Four replicates are used: 2 control lines and 2
heat selected lines. This example dataset will be used in
order to explain the workflow of GeneMaths XT. This
dataset is publicly available on the GEO website.

1.1 Downloading the data

1.11Go to the GEO  homepage: http://
www.ncbinlm.nih.gov/geo, click in the box next to
‘Query > GEO accession’ and type GDS2272.

1.1.2 Press <Go>.

1.1.3 Select GSE5147 in the GDS Summary panel next to
Series.

1.1.4 Scroll down the next page and select SOFT
formatted family file(s).

Download family Format
SOFT formatted family file(s) SOFT
MIMIML formatted family file(s) MIMIML
Series Matrix File(s) TXT

Figure 1-1. Download information.

1.1.5 On the next page select GSE5147_family.soft.gz.

1.1.6 Select <Save> and navigate to the path on your
computer.

1.1.7 Press <Sawe> to save the file in the selected folder.

(1) Serensen et al., Full genome gene expression analysis
of the heat stress response in Drosophila melanogaster, Cell
Stess & Chaperones, 10, 4, (2005).

1.2 Importing the data in GeneMaths XT

1.2.1 Start GeneMaths XT by double clicking on the icon

on the desktop or from the task bar with Start >
Programs > Applied Maths > GeneMaths XT.

1.2.2 Click <Next> in the welcome screen to begin the
import of the data. If the welcome screen does not
appear, choose File > Import Wizard in the GeneMaths
XT Main window. The Import Wizard window pops up
(see Figure 1-2).

1.2.3 Select the fourth option Import from other sources
and hit <Next>.

Import Wizand E]
]
Source 1.1
The Import Wizard guides ywou through the process of importing data in Bl i
GeneMaths KT and starting & session. 5

m) () Load an existing GeneMaths XT Gession

=||) O Import a set of files each containing one array
O Typically used for importing files straight from the image analysis software

Import one text file containing set of arrays
"I > O Typically used if preprocessing was carried out outside GeneMaths XT

» @ Import from other sources
Ej Examples are databases, internet repositaries, XML files, ete,

J) (@) Import from an existing experimental design file
E.g. add arrays to an earlier defined experimental design

Figure 1-2. Import wizard: select data source.

1.2.4 Select GEO’s SOFT family in the format list. A
short description of the format is shown in the right
panel (see Figure 1-3).

1.2.5 Click <Next>.

1.2.6 In the next window, browse for
GSEb5147_family.soft in the File panel and enable Time
Course Experiment (see Figure 1-4). Click <Next>.

1.2.7In the next window specify the name of the
processed file e.g. GSE5147.xps and press the <Save>
button.

1.2.8 The Calculation dialog box pops up. The status of
the import of the data is shown at the bottom of the
dialog box.
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Import Wizard le

Format
Select the Format your data is in from the list,

Format Description
EBI MIAME GEC is a public internet A
GEC's SOFT series database containing many

datasets,

The SOFT Family File can be
downloaded under 'Download
Family' under 'SOFT

Formatted Family Fileds)' From

the Full Dataset Record page

on the GEO website,

Imports the raw data from a
GED series into GeneMaths

XT, it may contain mulkiple -

G FT Family

[ Change Existing Farmat == ]

[ Iy Format is not in the List =3 ]

Figure 1-3. Import wizard: select format.

Cancel

Import Wizard

Experiment parameters
Specify the experiment parameters
Farmat @ GEO's SOFT Family
Farnes
Species
| E]
File:
| ...\G5E5147_Family soft | [Erowse...
Tlme Zourse Experiment Annotake Geres >3
[ Load Experiment ] [ Save Experiment ] [ Save Experiment As ]
[ <Back |[_mext> | [ Finsh | [ canel |

Figure 1-4. Start Wizard: input file.

1.29 A new window pops up. Leave the settings
unaltered and press <OK>.

1.2.10 In the next window, select ID-REF press “>” and
press <Next>.

1.2.11 In the next window, select Value and No error
and press “>".

GeneMaths XT will open a session with one layer called
VALUE (see Figure 1-6).

Import Mapping P§|

Textfields
Here you can select textfields to be imported into the session,

I REF ID_REF

i
o

Rename

Figure 1-5. Import wizard: mapping

The session contains five column identifiers (see Figure
1-7) and sixteen row identifiers (see Figure 1-8).

— _If
® ID{Arrays) 4

Qe0_accessioniArrays) E

characteristics_chl{arrays) E =

description]frrays) = i
o Time( Brrays) c.—':_
Ir R = e e = = e e = e
il s e s e e 1 Ted
L' I I o o O o Y )
- —-——-——-—cZ<C Range [1.15,1.15]
EEEEEEE=E=E=EE=EE
[T T T Tl Tl s Percentage absent
DO O OO0 O OO0 O 0

141200_at
141201 _at
141202 at

Figure 1-7. Five column identifiers.

141209_at
141210_at
141211 _at
141212 _at
& [D_REF(Spots)
CLOME_ID{Spoks)
SPOT_ID(Spots)
Species Scientific Mame(Spots)
Annotation Date(Spots)
Sequence Type(Spoks)
Sequence SourcelSpots)
Target Description]Spots)
Representative Public I0{Spots)
Gene Title!Spots)
Gene Symbol{Spots)
Entrez Gene(Spoks)
RefSeq Transcript ID{Spaots)
Gene Ontology Biological Process{Spots)
Gene Ontology Cellular Component{Spots)
Gene Onkology Molecular Function(Spots)

ID_REF(Spots) «

Expression Vallues = | |

Figure 1-8. The row identifiers.

NOTE: Do not forget to save your session on a regular basis

by pressing ™
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£ GeneMaths XT - [Nameless Session] - [Complete set: VALUE({1)]
€ File Edit View Selection Textfields Subset Layer Groups Dendrogram  Analysis  Classification  Profiles  Script  Window

L X FY Y EArY
- g - o % 50

WY = @ @
CE R i R U

o)

+

- w
T wkE T
F4d

Selection | Dendrogram | Order € & @

Selection Rows: 0 selected —

?e§

Histagram |Data Dendraaram | Profiles
|

Subsets =

Complete set (Spots x Arrays) =

Selection Columng: 0 selected

C';:m
o 1a4 a4 Fed dad
Range [1.15,1,15]: 58,11%.

Percentage absent: 0,00 %,

D Arrays) &

GEM116143
GEM116144
GEM116145
GEM116146
GEM116147
GEM116148
GEM116149
GEM116150
GEM1161451
GEM116152
GEM116153
GEM116154
GEM116155
GEM116156

< | > ® 141200_at

141201 _at
141202_at
b~ 141203 _at
| 4 | 141204 _at
141205_at
141206_at
141207 _at
141208_at
141209_at
141210_at
141211 _at
141212_at
! 141213 _at
141214 _at 2

ID_REF(Spots) a

(BB

|~
| »

Comment: Containz all Spots and A

Arrays

Imports & session az prescribed inthe % < | % | Expression values « |

Current subset: Complete set: 14010 x 36

Figure 1-6. The Main window of GeneMaths XT after import of the data.
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2. Annotation

2.1 Row annotation

2.1.1 Select Textfields > Annnotations > Affymetrix in
the Main window of GeneMaths XT and select
DrosGenomel from the list. Leave GeneMaths GAF file
enabled and make sure that GeneMaths XT will check
for updates on the website (see Figure 2-1).

Affymetrix Array g|

Import information For arravtype HE-UL334

CANIME ~
CANIME_Z

CELEGARNS

CHICKEN

CITRUS

COTTON

DMET_PAMEL

DROSOPHILA_Z
E_COLI_Z

ECOLI

ECOLI_ASYZ

GENOMEWIDESMP_S

GENOMEWIDESMP 6 v

Import Type

(%) GeneMaths GAF Fil

() AfFymetrix NetAfFx Annotation file
Check For updates on website

Figure 2-1. Select Affymetrix Arraytype.

2.1.2 Press <OK>.

The processing may take a while depending on the
speed of your internet connection.

2.1.3 If you are using the Affymetrix annotations for the
first time you will need to subscribe yourself on the
Affymetrix website (for free). Enter your credentials in
the dialog box that pops up and press <OK>.

2.1.4 In the next window, use Probe Set ID as a link for
ID_REF and select GO ID (see Figure 2-2). Press <OK>.

Select link fields

X

Match entries from the annotation file to the session,
Select a corresponding row information Field and a column
1ID_REF - Probe Set ID -

Select multiple columns to add to vour session:

Ensembl A
Entrez Gene

SwissProt

EC

RefSeq Protein ID

RefSeq Transcript ID

Figure 2-2. Adding identifiers to the gene identifier
list.

GEN0MmE Version

2.1.5 Click on the bottom right tab in the Main window
of GeneMaths XT (see Figure 2-3). The GO ID identifiers
is added to the list of row identifiers.

ID_REF{Spots)
CLOME_ID{Spats)
SPOT_IDfSpats)
GOO0OV1BS|C  Speries Scientific Mame(Spats)
GOOODB342|C  annotation Date{Spots)
Sequence Type(Spots)
Sequence Sourcel3pots)
Target Descripkion(Spaots)
Representative Public ID{Spaots)
Gene Title(Spots)
GOODNGR 0] Gene Symbal{Spots)
GO000BISS|C Entrez Gene{Spats)
GO00NGT18|C RefSeq Transcript ID(Spots)
Gene Ontology Biological Process{Spats)
G0O0035199)3  Gene Ontology Cellular Component(Spots)
G0O0005576|¢  Gene Ontology Malecular FunctionSpots)
GO0o005921|

j [0 Dezpets) «

G00005515

GO0007165|C
GO0006333|C

Figure 2-3. New information field added to the
session.

In the next step we are going to add the KEGG (Kyoto
Encyclopedia of Genes and Genomes) pathways to our
genes.

2.1.6 Select Textfields > Annotations > KEGG.
2.1.7 Select Drosophila melanogaster (fruitfly) as
species and enable Download most recent version

(Figure 2-4).

2.1.8 Press <OK>.
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X

Select an organism

Dehalococcoides ethenogenes - d A
Dehalocaccoides sp, CEBDEL - deh
Deinococcus geathermalis - dge
Deinococcus radiodurans - dra
Desulfitobacterium hafnisnse - ds*
Desulfotalea psychrophila - dps
Desulfovibrio desulfuricans - dde
Desulfovibrio wulgaris DP4 - dwl
Desulfovibrio wulgaris Hildenborou
Dickyaskelium discoideum - ddi
[ hila melan
Ehrlichia canis - ecn
Ehrlichia chaffesnsis - ech
Ehrlichia ruminantium Gardel - erg
Ehrlichia ruminantium Welgevonde
Ehrlichia ruminantium Welgevonde
Encephalitozoon cuniculi - ecu
Entamoeba histalytica - ehi
Frternrnrrns Faeralic - #Fa

[¥] Download most recent version

Figure 2-4. Select an organism.

2.1.9 Set the Gene Symbol information field as link
(Figure 2-5) and press <OK>.

Select link fields

Mow link. the information From the database to wour
k.

Select the row information Field that will be used as a map

Figure 2-5. Linking the information.

KEGG Pathways is added to the list of Row identifiers
(see Figure 2-6).

ID_REF(Spaks)

CLOME_IDiSpots)

SPOT_ID{Spots)

Species Scientific Mame(Spots)
Annotation Date(Spots)

Sequence Type(Spots)

Sequence SourceSpots)

Targek Description{Spots)
Representative Public ID{Spoks)

Gene Title{Spots)

Gene Symbol{Spots)

Entrez Gene(Spots)

RefSeq Transcript ID{Spots)

Gene Ontology Biological Process{Spots)
Gene Ontology Cellular Component{Spots)
Gene Ontology Molecular Function(Spots)
G0 ID{Spats)

e |KEGG Pathways(Spats) a

Figure 2-6. KEGG Pathways added to the list of
Row identifiers.

2.1.10 Select KEGG Pathways from the list of Row
Identifiers. The KEGG Pathways (if available) are shown
in the Row names panel. One entry can contain multiple
KEGG Pathways, separated by a “ | ”.

2.2 Column annotation

Five column identifiers are present after import of the
data. In a next step, we are going to split the information
present in the characteristics_ch1 information field.

2.2.1 Select Textfields > Split. Fill out the dialog box as
shown in and press <OK>.

BB Split Text Fields X
Aspect
Select an aspect: Brrays v
Figlds
Select a text field to split | o acraristics chl v

Separatar
The text field will be split every time the Following character sequence is encountered

Destination Fields

The First part will be left in the source text fields, IF wou want to preserve the remaining pieces,
please type the new destination field titles separated by commas §,).

timepaoint

Figure 2-7. Split textfields.

One new column identifiers called timepoint is added to
the list of column identifiers.

2.2.2 Select the timepoint identifiers from the list. The
information in the Column names panel is updated (see
Figure 2-8).

= e
IDCArrays) 1 B
] . —_ ;
= gen_accessioniArrays) [ @’
o O - 3 a.
T T T characteristics_chl{frravs) &- -
@u:u W L e wal
o o0 o description{Arrays) k= =7
= Gy g :
= #* timepoink{Arra o =+
S E S dTT i =
B = o 2 TimelArrays) E -
— = :
W T C Lo o
pC R R R e PR R R =
e emE® Lo "
M o M L D @ mOm M m J
s« I o L« N« O s s 0 o o o O G—-
— O - - - = = — T O C =
= —
ESESESTTT EBEESEST 0 e
TsrssEEE TEzgyd
CECSEE ® oo CE S e e Range [1.15,1,
[re R - RS i m T m W
L R e el e el T o B L I el e e el Percentage abs
D o 0N o= 00— O WD D o N o=k 0D

141233 _at
141234 _at

Figure 2-8. The timepoint identifier.

2.2.3 Select Script > Run Script and select the script
readTime.GXS. Press <Open>.

The script readTime.GXS reads the time as a GeneMaths
XT variable.

2.24 A dialog box pops up, asking you to specify the
array information field and the time format (see Figure
2-9). Select timepoint and hours and press <OK>.

2.2.5 In the Main window of GeneMaths XT, select the
Time column information field. The values are filled in
correctly after running the script (see Figure 2-10).
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. ! = N
Read time from label rz| ID{Arrays) 1 -
gen_accessioniArrays) [ @’
- fix] =
Select label that conkains time: Selact time Farmat: characteristics_ch1{frrays) 5 -
description{arrays ki =%
(o] Seconds b p t.ﬁ.( vs) 1= ]
ge0_accession Minutes imepaink{Arrays) = =

characteristics_chi

descriEtion Days =

cooc oo oo o oo o o oo
SSoSococoSogog ]
cooc oo owmo oo o o oo
oo e e -0 000 a0 o fed
Lo I o o O e e B e M L= Y o e O
T T T T T ToT T oToTToDTTTT
[ R e e O s N o s e o Y s N
SE2zcoEEE2EE2sEsED o Percentage abse
oo o o oo oo oo o o0
Cancel

. 141233 _at
141234_at
Figure 2-9. Select the column information field and -~
the time format. Figure 2-10. Values for the ‘Time’ column
information field.
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3. Groupings
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With the statistics we want to perform later on in mind,
we need to define groupings, each containing a set of
particular groups. The groupings will then later be the
input for the statistical tools and visualizations.

3.1 Row groups

In the first step, we are going to make gene groups from
the KEGG Pathways and the GO IDs.

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

3.1.2 In the next window, select KEGG Pathways from

the Name pull down menu and click <OK> (see Figure 3-
1).

New Grouping

X

Comment

[ OFK l [ Carncel ]

Figure 3-1. Create a new grouping.

3.1.3 KEGG Pathways is selected as the text field in the
next window (see Figure 3-2). The same row can contain
multiple KEGG Pathways, separated by a “|” (e.g.
04060 | 04620 | 05120 | 04060 | 04620 | 05120). Use a “|” (a
pipe) as delimiter. This will split the multiple IDs for a
certain row entry.

&

Generate Groups by Field

Source

Text field : KEGG Pathways
Separator For sub-entries fone character) |

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

Lirnik
Maximurn number of groups: 30 E
Minimumn number of entries: 10 E:
Maximurn number of entries: S00
[ (a7 l [ Cancel ]

Figure 3-2. Creating groups based on the KEGG
pathways.

3.1.4 Change the settings in the Limit panel as specified
in Figure 3-2. This filtering is useful because we do not
want small groups, this would make them useless in
further analysis. Click <OK>.

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

3.1.6 Press the <Create New Grouping> button once
more and select GO ID from the Name pull down menu.
Click <OK>.

3.1.7 The same row entry can contain multiple GO IDs,
separated by a “|” (e.g. GO:0006955|G0O:0005529 |
GO:0007166). Use a “|” as delimiter. This will split the
multiple IDs for a certain row entry.

Current Grouping

?‘KEGG Pathways [ Create New Grouping...

1

[

Delete Grouping.. ]

Existing groups:

>

=)

Group tembers Queny

& e* 00530 13 Selects the items in the texttable Spots_fields whose entries in fie

B O 00e2E 19 Selects the items in the texttable Spots_fields whose entries in fie

& = 003e0 19 Selects the items in the texttable Spots_fields whose entries in fie

_1 0O o430 19 Selects the items in the testtable Spots_fields whose entries in fie — |
o] % 00361 20 Selects the items in the texttable Spots_fields whose entries in fie

B > 03022 21 Selects the items in the texttable Spots_fields whose entries in fie

o ] 21 Selects the items in the texttable Spots_fields whose entries in fie

B = 0025 22 Selects the items in the texttable Spots_fields whose entries in fie

o < 00330 22 Selects the items in the texttable Spots_fields whose entries in fie

_| i 00260 22 Selects the items in the texttable Spots_fields whose entries in fie

B = 00970 23 Selects the items in the texttable Spots_fields whose entries in fie ¥ ||
£

| Create from figld...

Enable overlapping aroups

Add new...
Delete
Fename...

E dit group query

Appearance. .

Figure 3-3. Groups based on the
KEGG pathways.

Exxit
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3.1.8 Change the settings in the Limit panel as specified
in Figure 3-4. Click <OK>.

Generate Groups by Field fgl
Source
Text Field ; |com |

Separatar for sub-entries (one character)

]

Specifying a separator will automatically swikch on overlapping
groups, thereby disabeling some statistical kests,

Lirnik
Maximum number of groups:

Minimurn number of entries:

Maximum number of entries:

l QK ] [ Cancel ]

Figure 3-4. Creating groups based on the GO IDs.

3.1.9 The groups based on the settings are shown in the
next window (Figure 3-5).

3.1.10 Press <Exit>.

GeneMaths XT offers the possibility to link a grouping
to a website. We will link the GO ID grouping to the
GO-website and the KEGG-pathways grouping to a
KEGG-website. Later on we can use these links when
using statistics reports.

3.1.11 Select Groups > Row Group Link.

3.1.12 In the next dialog box, select GO ID and httpy//
www.godatabase.org/cgi-bin/amigo/go.cgi?action=
replace_tree&query=###. Click <OK>.

Grouping website fgl

Erouping

Erouping

Give a website which contains information about the groups. Fill in
### where the name of the group is supposed to be.

| http: v, godat abase orgiogi-bingamigo/go. caitaction=replz v|

Figure 3-6. Linking GO ID grouping to a website.

3.1.13 Select Groups > Row Group Link once more.
Select KEGG Pathways from the list and choose httpy//
www.genome.jp/dbget-bin/show_pathway?MAP ###

from the drop down menu. Click <OK>.

Grouping website f'5__<|

Grouping

Grouping

Give a website which contains information about the groups. Fill in
### where the name of the group is supposed to be,

| http: fhae, genome . jp/dbget-binfshow_pathuway PRAPS & # v|

Figure 3-7. Linking ‘KEGG Pathways’ grouping to
a website.

Current Grouping

[5oID v

[ Create Mew Grouping...

l

[ Delete Grouping... ]

Existing groups:

Enable overlapping groups

A Add new...

Group Members  Query

O * GO0007263 75 Selects the items in the testtable Spots_fields whose entries in fie
B O GO0002415 80 Selects the items in the texttable Spots_fields whose entries in fie
B = GO0004175 48 Selects the items in the texttable Spots_fields whose entries in fie
_| O zooosis2 T4 Selects the items in the texttable Spots_fields whose entries in fie
o % GOO01e2&1 79 Selects the items in the testtable Spots_fields whose entries in fie
B * GO003s071 T8 Selects the items in the texttable Spots_fields whose entries in fie
B @ G00009643 45 Selects the items in the texttable Spots_fields whose entries in fie
B = GO000E17 EE  Selects the items in the texttable Spots_fields whose entries in fie
B & G0000S021 EE  Selects the items in the texttable Spots_fields whose entries in fie
_| i GOOoOo1ES 83 Selects the items in the texttable Spots_fields whose entries in fie
B & GO0003777 55 Selects the items in the texttable Spots_fields whose entries in fie
< |

b

v

Delete

Renarme...

Edit group query

Appearance. ..

Create from field...

E it

Figure 3-5. Groups based on the GO IDs.
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3.2.6 Select the timepoint grouping from the pull down
menu in the Groups window. All groups belonging to
this grouping are listed.

3.2 Column groups

In the next step, we are going to make groups from the
column information field timepoint.
3.2.1 Select Groups > Edit Column Groups and click on

. timepaint L
<Create New Grouping>.
B 1 shafter 1h heat shock @ 36 dC
3 : B ¢Ty  64hafter 1h heat shock @ 36 dC
3.2.2 Select timepoint from the pull down menu and B s 4hofter 1h hoot shork ® 36 A
press <OK>. | o 32hafter 1h heat shack @ 36 dC
_| 1 2hafter 1hheat shock @ 36 dC
. th after 1h heat shock @ 36 dC
3.2.3 Uncheck all limits in the Limit panel. Press <OK>. = [!} 16 aftor 1h ot sﬁzck@ @ 36 dC
I ¢ 0.2chafter 1hheat shock @ 36 dC
3.2.4 The groups based on the settings are shown in the
next window (Figure 3-8). < 5
3.2.5 Press <Exit>.
Figure 3-10. The Group window.
The groups and their colors are shown next to the
column names: “ Next, we are going to assign all columns that are not
% assigned to a group in the timepoint grouping to a new
z group.
E
E 3.2.7 Select the entries in the Column names panel by

CLTR clicking on them. Four entries are selected (see
Figure 3-11).

Thamner 10 neat sock 6@ 45 dis
2h after 1h heat shock @ 36 dC
4h after 1h heat shock @ 36 dC
8h after 10 heat shock @ 36 dC
16h after 1h heat shock @ 36 dC
32h after 1h heat shock @ 36 dC
I B4h after 1h heat shock @ 36 dC
0.250 after 1h heat shock @ 36 dC
|| 1hafter 1h heat shock @ 36 dC
2h after 1h heat shock @ 36 dG
4h after 10 heat shock @ 36 dC
gh after 1h heat shock @ 36 dC
16h after 1h heat shock @ 36 dC
32h after 1h heat shock @ 36 dC
2h after 1h heat shock @ 36 dC
4h after 1h heat shock @ 36 dC
8h after 1h heat shock @ 36 dC
16h after 1h heat shock @ 36 dC
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Figure 3-9. The timepoint groups.

Figure 3-11. Column selection.

Current Grouping

f'timepoint [ Create Mew Grouping... ] [ Delete Grouping... ]

Existing groups: [ Enable overlapping aroups

| Group Members  Guery
[0 & b 4 o
B O 1Gh after 1h heat shock (G0 36 dC 4 Selects the items in the testtable Arays_fields wk)
B " Thafter Th heat shock @ 36 dC 4 Selects the items in the texttable Amays_fields wh
_| O 2hafter Th heat shock @ 36 dC 4 Selects the items in the testtable Amays_fields wH
Z| #  3Zhafter Th heat shock @ 36 dC 4 Selects the items in the texttable Arrays_fields wh|
B *  4hafter Th heat shock @ 36 dC 4 Selects the items in the texttable Amays_fields wH
B @ Gdhafter Th heat shock (3 36 dC 4 Selects the items in the texttable Amays_fields wh|
B = Bhafter Th heat shock @ 36 dC 4 Selects the items in the testtable Amays_fields wH

| £ 3 Create from field...

Figure 3-8. Grouping based on the time points.
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3.2.8 Select Groups > Edit Column Group.

3.2.9 Make sure the timepoint grouping is selected and
press <Add new>.

3.2.10 Name the new group Oh and press <OK>. Press
<Yes> to confirm and press <Exit>.

In a next step, we are going to group the columns based
on their description: control versus heat resistant.

3.2.11 Make sure the characteristics_chl is selected as
column identifier. We are going to split this information
content

3.2.12 Select Textfields > Split. Fill out the settings as
shown in Figure 3-12.

3.2.13 Press <OK>.

The information in the characteristics_chl information
field is split.

3.2.14 Select Groups > Edit Column Groups.

A Group

Current Grouping

B Split Text Fields 3

Aspect

Fields

Select a text field to splt | o ackeristics_chi -

Separator
The text field will be split every time the Following character sequence is encounbered

Destination fields

The First part will be left in the source text Fields. IF you want ta preserve the remaining pieces,
please type the new destination field titles separated by commas (),

[ trpel |

Figure 3-12. Split textfields.
3.215Click on <Create New Grouping>, select
characteristics_chl from the Name pull down menu and

click <OK>.

3.2.16 Uncheck all limits in the Limit panel and press
<OK>.

3.2.17 The groups based on the settings are shown in the
next window (Figure 3-13).

3.2.18 Press <Exit>.

X

characteristics_chl ~|

[ Create Mew Grouping... ] ’

Delete Grouping... ]

Existing aroups:

[[] Enable overlapping groups

Group Members  Query

& * Drozophila heat resistance ..
B = Drosophila non-selected

|

18  Selects the items in the texttable Arays_fields whose entries
18 Selects the itemns in the texttable Arays_fields whose entries Delete

Add new...

Rename...

Edit group query

Appearance. ..

> Create from field...

E it

Figure 3-13. Grouping: control versus heat resistant.
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4.1 The preprocessing diagram

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

41.1In GeneMaths XT, select Layer > Preprocessing
diagram.

EA Edit Workflow K

%
WALLE(1) |

Average A
Eiackground correction
Clip layer extern

Clip layer intern

Impute Missing Yalues

Delete

[[]show relation labels [+]Use animation  [+] Gwervarite by default

Figure 4-1. Preprocessing window.

In the Preprocessing window, all layers present in the
session are displayed. On the right side of the window,
the preprocessing tools are listed.

4.1.2 Uncheck Overwrite by default.

4.2 Log transformation

Before we can perform a statistical test we need to log
transform our data.

4.2.1 Select the layer in the Preprocessing window.

4.2.2 Select Log Transform from the list of preprocessing
tools and press <Add>. Double clicking on the name
does the same.

4.2.3 Store the result of the log transformation in a new
layer called LogTrans.

4.2.4 Press <OK>.

WALLE(1)

Log transform
e LogTrans

3 parameters @

Figure 4-2. Log Transformation.

425 Click on the arrow in the Log Transform. Three
parameters are displayed.

WALLE(L)

Logk f
og transform LogTrans

Base =2
Minirum treshold = 1e-6
Scope = rookScope

Figure 4-3. Parameters.

42,6 To change the parameters, double click in the
orange box.

4.2.7 In this exercise we will use the default settings.
Press <OK>.

4.2.8 Press <OK> to close the Preprocessing window.

The log2 intensities of the layer are calculated and
stored. The new layer LogTrans is shown in the Main
window (see Figure 4-4). Note that the histogram is not

centered around zero yet.

Ed waLUE(1)
E LogTrans

Figure 4-4. The LogTrans layer is added to the
session.

4.3 Normalize arrays

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

43.1In GeneMaths XT, select Layer > Preprocessing
diagram again.

4.3.2 Make sure Overwrite by default is unchecked.
4.3.3 Select the LogTrans layer.

434 Select Normalize Arrays from the list of
preprocessing tools and press <Add>. Double clicking

on the name does the same.

4.3.5 Store the result of the normalization in a new layer
called NormArrays.

4.3.6 Click <OK>.
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LogTrans Mormalize arrays
¥ Mormarays

10 parameters @

Figure 4-5. Normalize arrays

4.3.7 Press <OK> to launch the preprocessing tool.

The new layer is added to the list of layers in the Layers
window. The histogram of the new layer NormArrays is
now centered around zero as shown in Figure 4-6.

Histogram | Data || Dendrogram | Profiles
|

.Dls. [

-2 -1 1} 1 2 3
Range [-1.07,-1.07]: 0. 73%.
Percentage absent: 0,00 %,

Figure 4-6. Data centered around zero.

4.4 Normalize genes

In order to perform some statistical analysis later on (e.g.
creating a self-organizing map and a partitioning), we
need to normalize our genes.

4.4.1 Select Layer > Normalization > Genes. Fill out the

dialog as shown in Figure 4-7.

B Normalize Genes

Source
Select a source layer NormbrTays

Destination
() Cverwrite the source layer

(%) Specify a new destination layer NormGenes

Subset

Statistics are based on: | coppleke set
Offset

Select which an algorithm calculates the offset:

Scaling
Select which an algorithm calculates the scaling:

X

Average i

Standard deviation A

Figure 4-7. Settings for the normalization of the

genes.

4.4.2 Press <OK>.
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Now we have a starting point for further statistical
analysis.

5.1 Statistical analysis on the ‘timepoint’
grouping

In this paragraph we are going to screen for
differentially expressed genes between the ‘timepoint’
grouping. We will perform two statistical tests and look
if these tests denote more or less the same genes as
differentially expressed.

5.1.1Select Profiles > Statistics Wizard. Leave the
orientation on Row and press <Next> (see Figure 5-1).

Statistics Wizard &l

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

Crientation

Lalculate a statistic For each Row, i.e. the statistical population consists of
®
Lolumns

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

Subset

The population is confined to the following subset:

Complete set £

Figure 5-1. Statistics Wizard, step 1.

5.1.2Select ANOVA test (under ‘Independent test
(multiple groups)’) from the list and click <Next> (see
Figure 5-2).

5.1.3 In the next window, make sure that NormArrays is
selected and the timepoint grouping in the Groups
panel. Select p-value as output and click <Next> (see
Figure 5-3).

5141In the last window, choose the Benjamini &
Hochberg procedure to correct for multiple testing and
press <Finish>.

Statistics Wizard &

Statistic
Choose which statistical quantity you want to calculate,

Tl Surmmarizing Description
Ml tndependent test (two group: The p-value associated with the ANOYA test
=8l Independent test (multiple or {analysis by variance) For independent
3 samples.,
Sl kruskal-walls best
Nl Two way ANOVA
Yl General LIMMa
Yl Reference LIMMA model
Sl Ratio ANCVA mods
Y Paired tests

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

The ANCYA test tests whether the mean of
the samples are equal ar ok,

The ANOYA assumes normality of the data.

[ < Back ” Mext > ][ Cancel

Figure 5-2. Statistics Wizard, step 2.

Statistics Wizard

X

Parameters
Fixes the other parameters needed ko calculate the statistic,

Groups

Grouping | timepoink 3

Cukput
() Test value
(=) pvalue

[ simulated

[ < Back ” Mext > ][ Cancel

Figure 5-3. Statistics Wizard, step 3.

5.1.5 Click on the newly created profile in the Profiles
tab. Right-click on the profile name and select Sort From
Profile (see Figure 5-4).



20

Time course

Selection || Dendrogram | Order | Profiles

Deelete Profile
Edit Profile

[ Benjamini-Hochi

Sort From Prafile

Store Profile
Cuery from Profile. ..
Plak Yiew

Figure 5-4. Sort From Profile.

5.1.6 Right-click in the Profile panel (see Figure 5-5) and
select Show as Numbers.

D ——

w Show Error Bars

W Show Grid

v Show Highlight #x
mbers

Delete Profile
Edit Profile

Sort From Profile 1
CQuery From Profile. ..
Skore Profile

T

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
significantly differentially expressed in function of time
or not. The lower the p-values, the more differentially
expressed. In the next step we are going to select all
genes with a p-value below 0.05.

5.1.7 Right-click in the Profile panel (see Figure 5-5) and
select Query From Profile.

5.1.8 Set the threshold of the p-values to ‘< 0.05" and
press <OK>.

Profile to Query E|

BhFdr{Statanoval Mormarrays', StatTestMotSimFunc_, 'Comp

[ QK ] [ Cancel

Figure 5-6. Setting a treshold.

The genes with a p-value smaller than 0.05 are selected
in the Main window (blue arrow in the Row names
panel).

5.1.9 Select Selection > Store Selection and store the
selection as ANOVA (see Figure 5-7). Press <OK>.

B Store Query E|

Destination

Store the query of the selection in a guery variable, You can store in an
existing query or create a new one,

O Owerwrite an existing query

(%) Sperify a new destination query ANOYA

Subset

The query contained in the selection will can be confined to a subset., You
can store the row or column selection.

Select asubsel: | copplste set w

(%) Row (O Column

[ K ] [ Cancel

Figure 5-7. Storing the row selection.

We are going to perform an additional test and look if
this test denotes more or less the same genes as
differentially expressed.

5.1.10 First make sure that no entries are selected by
pressing F4.

5.1.11 Select Profiles > Statistics Wizard. Leave the
orientation on Row. Press <Next>.

5.1.12 In the next window, select the Reference LIMMA
model (under ‘Independent test (multiple groups)’) and
click <Next> (see Figure 5-8).

Statistics Wizard El

Statistic
Choose which statistical guantity you want to calculate,

il Summarizing Description

ill ndependent test (two group: The p-value assaciated with the LIMMA made!

= \,l Independent test (multiple gn
Wl RO test
Wl kruskal-wealis test
Wl Two way ANOVA
W General LImMa
' BReference LIMMA model
Yl Ratio AMOVA model

Wl Paired tests

for several Factors, LIMMA is particaluary
well-fit to use when the number of samples is
small. 0 In GeneMaths
AT independent samples For each gene or
array are taken from one layer,
characterizing the independent samples by
different non-overlapping groups. O

The LIMMA tests whether the mean
of the all Factors are equal or not. The
LIMMA-test assumes the data is
log-transformed or equivalent. O

[ = Back ” Mext = }[ Cancel

Figure 5-8. Statistics Wizard, step 2.

5.1.13 Fill out the settings as shown in Figure 5-3 and

press <Next>.
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51.14 In the next window, choose the Benjamini &
Hochberg procedure to correct for multiple testing and
press <Next>.

5.1.15 Select the newly created profile in the Profiles tab
and right-click on the profile name (see Figure 5-9).
Select Query from Profile.

Selection | Dendrogram | Order | Profiles | @®

B Eenjamini-Hochberg False discovery rate adjus
ni-Hochberg F. isrorery ¢ ji |12

Edit Prafils

Sort From Prafile
Skare Profile

v From Profile. ..
Pliak Yiew

GEM116144
GSM116146
GEM116147
GEM116148
GSM1161449
GEM116150

£ el

e —
@ 5.49e-16

9.0e-16

G.0e-15

1.5e-14
bt B.3e-14

Figure 5-9. Query from Profile.

G3
GS!

5.1.16 Set the threshold of the p-values to ‘< 0.05" and
press <OK>.

5.1.17 Select Edit > Store Selection and store the
selection as LIMMA. Press <OK>.

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

The Venn diagram is shown in a new window. 1125 row

entries are shared amongst the two tests (see Figure 5-
12).

&l Screen Image

[ Zoom in ][Zoom out] [ Copy J [ Print. .. I

Venn diagram

|

&) Store Query [z|

Drestination

Store the query of the selection in a query variable, You can stare in an
existing query of create a new ane,

O Overwrite an existing query

(%) Specify a new destination query

LIMMA

Subiset

The query contained in the selection will can be confined to a subset, You
can store the row or colurnn selection,

Select a subset: |C0mplete ot 2 |

(&) Row ) Column

[ K, l [ Carncel

Figure 5-10. Store the row selection.

Venn diagram selections E|

Select 2 ar 3 queries ko plak in a Yenn diagram

Query 1: | ANOVA h |
Query 2: b/
Query 3 | 4 |

o]

Figure 5-11. Select the queries to plot in a Venn
diagram.

5.1.19 Click on the gene number ‘1125 in the Venn
diagram. Select <Yes> to confirm that you want to select
all the entries that are shared amongst the two tests.

5.1.20 Close the Venn diagram. The 1125 shared row
entries are selected in the Main window.

X

[ Ok ] [ Cancel ]

Figure 5-12. Venn diagram.
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5.1.21 Select Subset > Selection to Subset, name the new
subset Diff expressed and press <OK>.

New Subset g|

M ame

Diff expreszed

Caornment

Subzet tree
() Child of the curent subsst

(%) Child of the complete set

Figure 5-13. Creating a subset.

5.1.22 Press F4 to unselect all entries.

5.2 Statistical analysis: control versus
heat resistant

In this paragraph we are going to screen for
differentially =~ expressed  genes  between  the
‘characteristic_ch1l” grouping.

5.2.1 Make sure that no entries are selected by pressing
F4.

5.2.2 Select the Complete subset and the NormArrays
layer in the Main window.

5.2.3 Select Profiles > Statistics Wizard. Leave the
orientation on Row, make sure that the Complete subset
is selected and press <Next> (see Figure 5-14).

Statistics Wizard E

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

Crientation

@Calculata a statistic For each Row, i.e. the statistical population consists of
Calumns

OCaIcuIata a statistic For each Column, i.e. the skatistical population
consisks of Rows

Subser

The papulation is confined to the Fallowing subset:

Complete set “

Figure 5-14. Statistics Wizard, step 1.

5.2.4 Select the Independent t-test (under ‘Independent
test (two groups)’) and click <Next> (see Figure 5-15).

Statistics Wizard ﬁl
Statistic
Choose which statistical quantity you want ko calculate,

i Summarizing Description

=l \'l Independent test (twa group: The p-value associated with the t-test for
Independert E-test independent samples, based on pooled
Sl Independent welch t-tast variance,

Sl ndependent error t-test
Sl Mann-witrey test

Sl General LIMMA

In Genelaths XT independent samples For
each gene or array are kaken from one layer,
characterizing the independent samples by

\,l Reference LIMMA model different non-overlapping groups.
Sl Local Pocled Error
Sl =Score The t-test tests whether the mean of the bwo

I | Lk,
\,H Independent test {mulkiple g SIS LB ERRE ey

Wl Paired tests The t-test assumes normality of the data.

[ < Back ” Next = ][ Cancel ]

Figure 5-15. Statistics Wizard, step 2: selecting the
test.

5.2.5 In the next window, make sure that NormArrays is
selected and the two different other groups. Select p-
value as output and click <Next> (see Figure 5-16).

Statistics Wizard El

Parameters
Fixes the other parameters needed to calculate the statistic,

Layer

Mormérrays -

Groups

Grouping characteristics_chi| s
Group 1| Drosophila heat resistance w Group 2 | Drosophila non-selected s
Cukput

() Test valug
&) p-value

[ <Back ][ mext> ] [ cancel

Figure 5-16. Statistics Wizard, step 3.

52.61In the final window, choose the Benjamini &
Hochberg procedure to correct for multiple testing.

5.2.7 Click <Finish>.

5.2.8 Click on the newly created profile in the Profiles
tab. Click right on the profile name and select Sort From
Profile (see Figure 5-17).
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Selection | Dendrogram | Order | Profiles

B E=njamini-Hochberg False discovery rate adjust
M E=njamini-Hochberg False discovery rate adjust

Edit Profile

Sort From Profile [

Store Profile Tz

Guery From Profile... § ? E

¢ Plat Yiew % % %

o O OO0

] | ]

@ 5.9e-16 0.96
4.0e-16 0.93
G.0e-14 0.89
1.5e-14 0.95
6.3e-14 0.91

Figure 5-17. Sort From Profile.

5.2.9 Right-click on 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 the mean of the two
groupings (control versus heat resistant) are the same.
Most p-values have a value higher than 0.01, indicating
that most genes are not differentially expressed between
the groups.

5.3 Cluster analysis

In this paragraph we are going to cluster the columns
based on the differentially expressed genes present in
the subset Diff expressed (see Figure 5-13).

A) Hierarchical clustering

First we are going to create a UPGMA dendrogram,
using a Euclidian distance similarity coefficient.

5.3.1Select Analysis > Cluster Analysis. Fill out the
dialog box as shown in Figure 5-18 and press <Next>.

5.3.2 Press <Next> once more and press <Finish>.

X

Dendrogram: data

Based on

O Rows (%) Columns
Layer Subset

Mormarrays v Diff expressed w
Data Filker

Optionally Filter vour data to focus on specific Facet,

This filter takes the value of the layer

2 and only the entries belonging to the

raup average . subset, It does not change the data in

Principal Component Analysis —

Time-based polynomial fit :

’ Cancel ] I Mesxk =

Figure 5-18. Cluster analysis: step 1.
The dendrogram based on the arrays is shown in the
Main window of GeneMaths XT (see .

5.3.3 Select the timepoint column information field (see
Figure 5-19).
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Time course

The dendrogram clearly shows a pattern with
dependency on time. The late time points from 8 to 64
hours make up 1 major cluster, whereas the early time
points (0 to 4 hours) make up another cluster (see Figure
5-20).

B) Dimensioning techniques

Next, we are going to perform a principal components
analysis (PCA) on the same dataset to see if we get the
same results.

5.3.5 Select Analysis > Principal Components Analysis

or press the 277 button.

5.3.6 Fill out the PCA dialog box as shown in Figure 5-21
and press <OK>.

Principal Component Analysis

Based on

) Raws (%) Calumns
Layer Subset

Mormarrays v Diff expressed -
Row Calumn

[subtract average Subtract average

[ oivide by RMS [ mivide by RMS

Component type
S Use guantitative values
'f;,' Principal components

. Standardize components
'C,' Discriminant analysis

[ O, ] [ Cancel

Figure 5-21. Dimensioning settings.

The PCA, based on the columns is shown in the PCA
view (see Figure 5-22). The projection of the columns on
the principal components is shown in the left panel with
colors corresponding to the current grouping (in this
case the timepoint grouping). The projection of the rows
on the principal components is presented in the right
panel.

5.3.7 Press F4 to unselect all entries.

5.3.8 Press the P button in the toolbar.

5.3.9 Select all column (left panel) in the right part of the
panel by dragging the mouse while holding the left
button (see Figure 5-23).

The selected entries are surrounded by a blue square.

Figure 5-23. Selection of columns.

5.3.10 Return to the Main window by selecting the “Diff
expressed: NormArrays' tab (see screenshot below).

1€ Diff evpressed: Nombmays | =7 PCA Diff expressed: Nomér...

The selected entries correspond to the members of one
of the two clusters of our UPGMA dendrogram. From
the results of the UPGMA clustering and the PCA we
can conclude that there is a clear dependency on time.

Figure 5-22. PCA view.
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5.4 Creating a self organizing map
(SOM) and a partitioning

In the next paragraph we are going to create a self
organizing map and a partitioning. First we need to
arrange our columns by increasing time points.

5.4.1 Select Textfields > To Profile.

5.4.2 Select ‘time’” from the drop-down menu and press
<OK> (see Figure 5-24).

B8 Text Field to Profile X
Aspect
Sellct an aspect:
Field

Select a text field to to convert ko a profile

[ Ok l [ Cancel

Figure 5-24. Convert to textfield.

5.4.3 Select the newly created profile in the Profiles tab.
Right-click on the profile name and select Sort From
Profile from the floating menu (see Figure 5-25).

Histooram | Data || Dendroaram | Prol

Profiles «

Delete Profile
Edit Profile

Sort From Profile

JL
G4
8.0
8.0
8.0

Store Profile
GQuery From Prafile...
Plok Yiew

o uL.
GdC
idc
idC
idc
Irays) - |

Figure 5-25. Sort From Profile.

5.4.4 The arrays are now arranged by increasing time
points. Right click in the panel shown in Figure 5-26 and
uncheck Show as numbers.

[}

v Show Errar Bars
v Shiow Grid

[ the values read from the Arrays_Fields

Celete Profile
Edit Profile

Siort From Profile
Query From Profile...
Skare Profile

Figure 5-26. Profile shown as numbers.

A) Self-Organizing map

5.4.5 Select Analysis > Self-Organizing Map or press the

24 putton.

5.4.6 The Self-Organizing Map dialog box pops up. Fill
out the settings as shown in Figure 5-27 and press
<Next>.

Self organizing map: data [‘S_<|

Based on
(&) Rows () Columns

Layer Subset

| Mormizenes A4 |

Data Filter

Optionally filker your data to Focus on specific Facet,

This Filker takes the value of the laver
and only the entries belonging to the
subset, It does not change the data in
any way,

Group average
Principal Component Analysis
Time-based polynomial fit

’ Cancel ] I Mext =

Figure 5-27. Self-Organizing Map dialog box.

5.4.7 Press <Next> once more.

5.4.8 Set the number of nodes in the X-dimension to 8,
and in the Y-dimension to 6. Press <Finish>.

Self-Organizing Map

A self-arganizing map consist of a bwo dimensional set of nodes which are
trained to represent the data optimally,

Murber of node in X-dimension
Murber of nodes in ¥-dimension

[ << Back ][ Finish

Figure 5-28. Dimensioning settings.

The result of the calculations is displayed in the SOM
view. The expression values representation is the
standard setting.

5.4.9 Select View > Cell Profile or press =4

The cells are now represented by a profile that is the
average of all gene profiles in the cell (see Figure 5-29).
The error bars on the cell profiles are calculated from the
standard deviation of the profiles in the cell from the
average cell profile. We can clearly see a difference in
cell profiles: the profiles on the left side show a
downregulation of the genes, the profiles on the right
indicate an upregulation (early and late).

5.4.10 Select View > Group Pie Chart or press H .
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Time course

The cells are represented by a circle where the groups of
the current gene grouping (here: GO ID) are indicated as
colored pie charts (see Figure 5-30). Genes with no
associated GO IDs are represented in gray.

5.4.11 Select a cell (preferably one with a big colored
piece of pie, for example the one surrounded by the
yellow square in Figure 5-30), right-click in the cell and
select Cell to Statistics Report from the floating menu.

The report (see Figure 5-31) gives an indication if the
number of GO IDs in the selected cell is more or less
than predicted by chance.

From this statistics report in Figure 5-31 we can see that
GO0:0051082 has 1.5% (0.015) chance of being present in
the cell. The actual ratio of being present in the selected
cell is 40% (= 0.40 = 4/10). This means that the odds of
having that many number of GO:0051082 in the selected
cell is much more than by chance.

5.4.12 Click on the GO number in the statistics report.

5.4.13 The GO-website for the selected GO numberopens
(see Figure 5-32).

Figure 5-29. SOM view: Cell profile.

Figure 5-30. SOM view: Group pie chart (GO ID
grouping).
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&1 Statistics Information

Statistics report o

Grouping G0 ID

Subset: Diff expressed

Total number of items: 1125

Selected number of items: 17 L

Expected ratio: 0.0151111

Category Binmomial p-Value Hypergeometric p-Value Total DPartial Ratio z-Score

Gol0510820 7.1188e-006 10 4 0.4 10.017

GOo00426231.58007e-012 0.00209412 5 2 0.4 7.08729

FO00069170.0006586514 0.0734331 5 1 0.z 3.39491

GO000559760. 586236 0.74702& 139 [u] [u] -0.544298

FOo00450870.617916 0.752489 16 [u] [u] -0.495800

GOo00350710. 679856 0.845146 11 u] u] -0.412659 ~
Copy to clipboard ] [ oK

Figure 5-31. Statistics report.

5.4.14 Close the statistics report by clicking <OK> or
select <Copy to clipboard>.

5.4.15 Select Groups > Edit Row Groups and select
KEGG Pathways from the drop-down menu (left upper
corner). Press <Exit>.

5.4.16 Select one of the cells. Right-click in the cell and
select Cell to Statistics Report. Since we also linked the
KEGG pathways to a website (see chapter ‘Groupings’),
you can click on one of the identifiers from the list. The
corresponding pathway will open in your browser.

5.4.17 Close the statistics report.
B) Partitioning

Next, we are going to perform a partitioning and see if
we get the same trends as with the SOM

(downregulation versus upregulation).

= AmiGO: Gene Ontology Browser - Windows Internet Explorer

5.4.18 Select Analysis > Partitioning. The Partitioning
dialog box pops up.

5.4.19 Fill out the settings as shown in Figure 5-27 and
press <OK>.

5.4.20 Leave the settings in the next step unaltered and
press <Next>.

The complete data set is shown as one cell. The
expression values representation is the standard setting.
You can split the cell manually or automatically. In this
example we are going the split the complete data set
manually.

5.4.21 Select the cell (now surrounded with a red square)
and select Partitioning > Split cell.

5.4.22 Set the number of partitions to 8 and press <OK>.

(]S

- |“ http:,l’,l’amigu.geneuntu\ugy.Urgf:gi-binp’am\gu,l’gu.cgi?actiun=rep\aca_tree&query=V| 4

x| |P'

=

T:? ﬁ% [“ AmiGO: Gene Ontology Brawser

. »
e v |:kPage v () Tools -

fi- B

the Gene Ontology

BLAST search Browse

Advanced Search

AmiGO

Filter tree view B

Filter by ontology Filter Gene Product Counts
Ontology Data source
Remave all fiters

~

Biological Process
Cellular Companent
Molecular Function

£

B all : all [238365]
© G0:0008150
© G0:0005575

L]
: biological_process [158738]
: cellular_compaonent [160999]

Graphical View
Permalink
Download as XML
Download as flat file

© G0:0003674 : molecular_function [161397]
© G0:0005488 : binding [45799]
©® G0:0005515 : protein binding [21864]
[ © G0:0051082 : unfolded protein binding [411]

Figure 5-32. GO-website.
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Time course

The result of the calculations is displayed in the
Partitioning view (see Figure 5-33).

5.4.23 Select View > Cell Profile or press =4

The cells are now represented by a profile that is the
average of all gene profiles in the cell. The error bars on
the cell profiles are calculated from the standard

f: !

\ Figure 5-33. The Partitioning view.

deviation of the profiles in the cell from the average cell
profile.

Just like with the SOM analysis, we can clearly see a
difference in cell profiles: early-upregulated, late-
upregulated and early-downregulated genes. In
conclusion: from the results of SOM and Partitioning we
can conclude that there are different categories in the
‘Diff expressed’ subset.
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