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i Tutorial 1.4: Explore results in a heatmap

Ha \ Explore the heatmap with the enrichment analysis results by

sorting, filtering, searching, hiding and moving rows and
columns
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leatmap for enrichment results created.
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to a module. In this
case a KEGG pathway
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enrichment analysis. The color
of each cell indicates if the
genes annotated with the
KEGG term are enriched
among gene up-regulated in
this cancer type.
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of the results.
Condition

173-4
Probability 0.0990

path:hsa05146

N 103

Observed 27
Expected-Mean 10.2
Expected-StDev 3.03

P-Values

Left 1.00
Right 1.85e-06
Two-tail 1.00

Multiple test correction |

Left 1.00
Right 4.16e-05
Two-tail 1.00

This panel shows Details of
the results for the selected
cell. N stands for the elements
in the data matrix in the
module, in this case the genes
for which there is data in a
tumor type. Observed stands
for those coinciding elements
which are significant.
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Click on one cell
to see the details
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Click Properties
tab to change

properties of the
matrix

Select a column
(=tumor type) and click
the Sort button to sort
the rows according to
the values of the
selected column.

KEGG terms and the

instead of IDs.

ﬁ order to recognize the

tumor types we want to
use other annotations
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STEP 5

[th specified | V|

1184
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Annotations the rows

[ pathways ensembl genes annotations tS'u']

path: h=04110

=.. path: hsafl4516
. . path: hsafl 5322
path: hsa04a 74
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.. path: hsafl 5323
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STEP 7

{Select Rows tab to
= change Properties of

nj

4 STEP 6

Load the file that
contains annotations
for rows; KEGG terms

in this case

—~— —_ | Click on Edit to

0.00 lo.0s ] select the column of
the annotation file to
be used

Data | Results E Au

“|path:hsa04610: name = Complement and coagulation cascades - Homo sapiens (human)
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Docurnent | Rows | Cf

Type of identifiers

[th specified

Annotations

|_ pathways ensembl

Load...

Headers

Add | | Remove |E

size [s0 |2 M

Edit header | %

Select the contents of the header

) The ID

@ An annotation

() A pattern

/ STEP 8

In the pop-up window, select “an
annotation”. All possible annotations
will appear in the field below. Select
“name” to be annotated with the
KEGG pathways in the heatmap.
Click Next.

/A pattern would be a combination of

two or more annotations: eg. ${id} $

{name} would display both the

pathway ID and the pathway name in

the heatmap.

Next = Cancel Help
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49-4, path:hsa04350: Observed events = 4, Expected mean = 6.693210499747602, Expected stddev = 2 480617404407546, Distribution = BINOMIAL, Probability = 0.080. .
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[th specified

Annotations

|_ pathways ensemlb

Load...

Headers

Add | |Remove |E

size [s0 |2 M

Header configuration

f STEP 9

Fo... [Hu:-nu:-ﬁnac\e:l.plain. 9

Click Finish.

Col... .

< Ba... lCanceI]

Finish

Select font type, size and color.

Help

1.00

~149-4, path:hsa04350: Observed events = 4, Expected mean = 65.693210499747602, Expected stddev = 2.480617404407546, Distribution = BINOMIAL, Probability = 0.080...
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i STEP 10
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Now click

Columns tab to
Wel
of the column
labels

[Nut specified

change properties

/Note that the rows labels
have changed from the
KEGG id to the KEGG
pathway name.

X |tutcrial-results-[}.heatmap
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. . Systemic lupus erythematosus - Homo sapiens (human)
. . Protein digestion and absorption - Homo sapiens (human)
.. . . . ... Amosbiasis - Homo sapiens (human)
. . . . .... Rhetmatoid arthritis - Homo sapiens (human)
. . . . Bladder cancer - Homo sapiens (human)
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B B | B ] Toxoplasmosis - Homo sapiens (human)
. . . . Tuberculosis - Homo sapiens (human)
B B " B tslaria - Homo sapiens (human)
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. . . . Pathways in cancer - Homo sapiens (human)
. . Osteoclast differentiation - Homo sapiens (human)
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Click on Edit to

select the column of
the annotation file to
be used.

1.a0

~|203-4, path:hsad4350: Observed events = 4, Expected mean = 6.67233152493627, Expected stddev = 2. 473020708607803, Distribution = BINOMIAL, Probability = 0.083...
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173-4, path:hsa05323: Observed events = 24, Expected mean = 8.515211780137943, Expected stddev = 2. 769853034115002, Distribution = BINOMIAL, Probability = 0.0...
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Now the column label has
changed from id to
topography (tumor type)
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. Complement and coagulation cascades -
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Load... Cle...
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| Header type selection
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| Add ovel [E. . add color labels. This is
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extra annotations for sets
of columns or rows (e.g.
clinical subgroups of
cancer samples in a
microarray experiment.)

Cancel

Help

~|202-4: topography = liver, morphology = ALL,

|Data|ResuIt5 B Automatic update Update




i

»
=¥

File Edit Data Analysis Help

= = 0

Details | Properties
Document | Rows | Columns | Cells

=il -

Type of identifiers
[Nut specified | V|
f |
| Annotations
[tuturial-cclumm.tsu.qz ]
Load...| cle... | Filt... |
i Headers
[

|:Add-| |:Remm.re-| | E... |

size [s0 |2 © visible [ |

202-4: topography = liver, morphology = ALL, =

00 1.5.7 — E x
Welcome X | tutorial enrichme... % |tuturial-results-[].heatmap X |
HETJEEE I f] M M M @M \ | B
.
g4 g
o= &g
jEiRis
~ BTN
.. .. - Homo sapiens (human)
n
B i These 4 buttons allow you ;hriso?/: ggré?:?casdarlclnmy;nud
] | to hide selected rows and | d oft
— columns and to re-show all | go#mns up, down, lett or
" rows and columns. . L
arthritis - H LT 1)
.. . . . Bladder cancer - Homo sapiens (human)
. . . . . Cytokine-cytokine receptor interaction - Homo sapiens (human)
. . . . Toxoplasmosis - Homo sapiens (human)
. . . . Tuberculosis - Homo sapiens (human)
. . . .. Malaria - Homo sapiens (human)
. . . . Leishmaniasis - Homo sapiens (human)
. . . .. .. Phagosome - Homo sapiens (human)
. . . . . Pathways in cancer - Homo sapiens (human)
. . Osteoclast differentiation - Homo sapiens (human)
. Basal cell carcinoma - Homo sapiens (human)
. . Oocyte meiosis - Homo sapiens (human)
[:]. . . Influenza A - Homo sapiens (human)
== - TAE-hata cianalim rathuas - Home camdens Chimand
[<] 1 [>]
0.00 [0.05 1.00

|_Data_| Results E Automatic update Update




=

P

File EditEAnalyEis Help

= @Ll-ﬂ-‘ui
: _ Sort »
_| Move 4
Visibility ¥
Docume Clustering

Details

Type of identifiers

Filter by label...

; Filter by valuksa :

N

ns | Cells

[Nut specified

| v)

Annotations

[ tutorial-columns tsv.gz

]

Headers

Text: topography

Import...

[Add] [Remuvel [ E... l

size ¥ visible | |

Up | | Down

GiTools 1.5.7 —OX
Welcome * | tutorial enrichme... ¥ | tutorial-results-0 heatmap *
M | B3 f [ M G @ Wk -
h
2 BN STEP 13
ki iR _
B HE You can filter rows us aureus infection - Homo sapiens (human)
. .. interaction - Homo sapiens (human)
. . . and COIumnS by nd coagulation cascades - Homo sapiens (human)
.l =I label or by values. [ rthay - Homo sapiens (human)
a a Homo sapiens (human)
] | | ] Click Filter by on - Homo sapiens {human)
.. .. . Values us erythematosus - Homo sapiens (human)
. .. . Estion and absorption - Homo sapiens (human)
.. .. . Amoehiasis - Homo sapiens (human)
.. . . . .... Rheumatoid arthritis - Homo sapiens (human)
. .. . . .. Bladder cancer - Homo sapiens (human)
. . . . . Cytokine-cytokine receptor interaction - Homo sapiens (human)
. . .. . Toxoplasmosis - Homo sapiens (human)
. . . . Tubzrculosis - Homo sapiens (human)
. . . . . .. Malaria - Homo sapiens (human)
. . . . . .. Leishmaniasis - Homo sapiens (human)
.. . . . .. .. Phagosome - Homo sapiens (human)
. . . . . . Pathways in cancer - Homo sapiens (human)
. . Osteoclast differentiation - Homo sapiens (human)
. . Basal cell carcinoma - Homo sapiens (human)
. . Oocyte meinsis - Homo sapiens (human)
— Influenza A - Homo sapiens (human)
-l | |
L - TAE.hats ciaralimn rathumy - Hema candaes (homand
£ >
0.00 [0.05 1.00

ResuItE E Automatic update Update

202-4, path:hsa05164: Observed events = 20, Expected mean = 16.28154889571619, Expected stddev = 3.8200896562859232, Distribution = BINOMIAL, Probability = 0...
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path:hsa05150: name = Staphylococcus aureus infection - Homoe sapiens (human)
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9-4, path:hsa04350: Observed events = 10, Expected mean = 5405969975561504, Expected stddev = 2 2461463751974096, Distribution = BINOMIAL, Probability = 0.06..
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Load.. | [ce...] Fit...| B T STEP 20
Now the heatmap shows only the | === |
Headers modules selected. With this button Click to this button
you could show again all rows in to open a heatmap
\ the heatmap. with the genes in
0.00 0.05 the selected module
o | (row)
|.Add.| |.Remmre.| | E | Data |lR95uIt5 | E |_Autumatic update] Update
size (80 [2| W visible .
e Corr-P-value
1.64e-05 P 0.000153
STEP 19 B L 45e12 B 283210
0.00109 0.0358
In the lower part of 0.907 1.00
the tab, click Update B 17506 B s .50c-05
or Automatic Update —pr —
to show more details ' '
from the original Data I :30e-06 I 0.000128
or from the Results of 0.134 1.00
a selected row or 173-4 I 1 63e-11 I 1 61e-09

B




i
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File Edit Data Analysis Help
& &4
N | |' '|
Details | Properties Welcome * | tutorial.enrichme... X

f [
Docurment | Rows | Columns | Cells

Title

ents for modules:
path:hsal4532

4 STEP 21

Open the Document
tab to view the
description of the
heat map

ENSGO0000189056

egulated in different tumor types

»

M B e

1194
1184
1384
1314
1904
145-4
160-4
1694
1734
18-4

13-4
1004
24
34
42-4

a4

tutorial-results-0 heatmap *

TS i i

K-
-4
o4

o4

ENSZI0008195 ??f&
ENSGI0000172 37
ENSGI00001 37809
ENSGI00001 890 55
ENSGI0000169 231
ENSG00000188153
ENSG00000188157
ENSG00000185518
ENSGI000016016 30
ENSG00000 88053
ENSGI00808 50 555
ENSGI000019753655
ENSG0000160 5664
ENSGO0080169 o4
ENSGI0000130 702
ENSG0000135852
ENSG00081 26457
ENSGO0000196 878
ENSGI00001098 72
ENSG00000159164
ENSGI0000138448
ENSGO00000 580 85
ENSG000001 24871
ENSG0000142798
ENSGO00000 56345
ENSGZI0000132470
ENSGI00000 80573
ENSZ00000115414
ENSGI0000137801
ENSG000001 20219
ENSGO0000168542
ENSG00000162512
ENSGO0000118785

ENSG00000164171
ENSAARAARATR 2350

-2.00

0.00

tutorial-results-data-0 heatmap *

\

A new tab opens,
showing the heatmap of
the data matrix for the

genes in the module that
was selected

| O x

2.00



File Edit Data Analysis Help

a = 0

STEP 22

Click Rows tab to

STEP 23

| O %

Load the file that
contains annotations

T change properties , ~
Details Pm/%\of the rows for rows (genes). 5-0 heatmap * |tuturial-results-data-[].heatmap X |
Docurmnent | Rows | Cg s | Cells 2dis Loadsr | X

Type of identifiers s of the header
[Nut specified
Annotations /\/( 1 The ID
[tuturial-mws.tsv.qz — _
® |An annotation
Load... Cle...
chromosome
Headers
band ¥
= ~
Add | [Remove |L<<-'t (" STEP 24
Si = Visibl i '
e |20 [ sivle || Click Edit Header and
select the annotation:
Now we want to change the symbol. _
the gene symbol in the rows font and then Finish.
and the tumor type in the
columns Mext = Cancel
[<] 1 [>]
-2.00 0.00 2.00

ENSGO0000196776: symbol = CD47, chromosome = 3, band = gl3.12,




*| ' STEP 22 STEP 23 =il
5| File Edit Data Analysis Help .
B Click Columns tab Load the file that
| l_;] to cha?_ge - contains annotations '|
Details | Properties properties ot the for columns (tumor -0 heatmap X | tutorial-results-data-0 heatmap X
— columns

|
— || Document | Rows | Columns | Cells

types) and edit the
header as you did for
rows. Set the
annotation to

W m .

Type of identifiers

E |Not specified Pt

topography”. Now the row labels are gene
o B symbols instead of ensembl
I | tutorial-columns tsv.gz | ids
H Load... Cle... Filt.... |
Headers

Add| |Remove | | E...

size (80 [2| ) visible | |

-2.00 0.00 2.00

140-4, ENSG0O0000172037: Value = 0.0




| GiTools 1.5.7 | _Ox
File Edit Data Analysis Help
=

—— | |
Details | Properties Welcome * | tutorial enrichme... X | tutorial-results-0 heatmap % | tutorial-results-data-0 heatmap *

' f |
—| | Document | Rows | Columns | Cells IEi iR % I [ [ B uin [

Type of identifiers

e &

Now the column label is

tf |Not specified o

tumor type (topography)

Annotations

n | tutorial-columns tsv.gz |

= Load... Cle... Filt...

remtopoietic ard etolemrdotelial sstemns

breast

bores ard joints

Endx uterd
ladrey

thyroid glard
prostate glard
brain, nos
admerml cortex
MEMCEas
liver

cary

Lug

shin

Tymph nodes
colon, nos
urirery bladder
stammch

testis
mouth, nos

a7y
LaME2
ITGALL

RELN &
THBS3
OLAAS

AGRH The color scale shown at this
o moment goes from -2 to 2. Since

LamMal

6P the values in the data matrix are p-
2l values (from O to 1), the scale we

ik have right now is not adequate

Latas and we want to change it in the

LAMEL
CHAD next step.

LaME=
VTN
SVza
ITGAY
LaMc2
oLaaz
H5PG2
ITGES
ITGEL

Headers

| Add | |Remove | | E..

size [poo [2| W visible [ |

/ STEP 24

Set the size for the

column header to 200
to fit in long
annotations.

-2.00 0.00 2.00

ENSGO0000196776: symbol = CD47, chromosome = 3, band = gl3.12, =
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File Edit Data Analysis

S

Details | Properties

Document  Rows  Columns Cellsl HH—

width (14 |3 Heia.. [12 [3] [B] i

[ show rows grid

col.. || sze 1|2

[ ] show columns grid

col.. [ ] size [1_[]

N —  GITools 1.5.7
Help

Welcome X | ¢

STEP 25

bores ard joints
[ErCEEs

liver

cary

lug
skin

Scale
[F’-‘u’alue scale V | V_|
Value | [ Filter sig. by

Sig. level . I:'

e [

Tymph nodes
colon, nos
urirary bladder
stamch

Click on Cells Tab. Change the
scale to P-Value scale

LAMB2
ITGALL

LAMAL
GPG
LAMc3
OLAAG

LAMCL

| —0OX

tmap X |tuturial-results-data-[].heatmap x

W | 5\

The P-value scale in Gitools by
default depicts non-significant
cells in grey (sig. level 0.05)
and significant cells in a scale
from yellow to red, red being
the most significant values
(closer to 0). The matrix that is
shown here is the binary
intermediate that has had all
significant values transformed
to 0 (red) and insignificant
values transformed to 1 (grey).
White depicts absent values.

0.00 10.05

94-4: topography = stomach, morphology = ALL, =

1.00
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THANKS FOR USING GITOOLS

http://www.gitools.org
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