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y = Tutorial 1.4: Explore results in a heatmap

" \ Explore the heatmap with the enrichment analysis results by sorting,
filtering, hiding and moving rows and columns




ﬁ Edit Data Help |

New 5

= Heatmap ... N4 W

® Save ~

Save As ... " miﬁlﬁﬂlﬂl
I4 Close

import  » [

Export 3

sms
-
ams
-
—

Exit

P

A

1104

LA O
- v WS
.I.lm:o«suo
DB B ooiocerisa
BEEEERERENEE 0009
EEEEEEEE e NN co:0s1092
1 0 I I 910022008
Bl BET AR EEEEE 00014
A 1 O I ¥ 01 0043727
[N
O
||

I. 168-4
D 17244
|
B iee-s
D0 es-a
B 201-4
I 20244

BN 20
| | ™
RN 2o
L | | O
BN o

RN EEE NN NE oo 022s00
BEEEN NEEEEN  oo:o0asa
] I I I Y 0 002
HEEEEEEEEEN R RN 000
(5 I e Y 02 00064124
(o I 01 0006406
HEREEEEEENEEE EEEEcs:oores
(1 1 1 I O I 01 005 706
HEEEEEEEE NN NN 0000
HEEEEEREEEEEEEEEE :coses

EEEE

EEEN

0 0 I 0 0 I M 002 052056
AR
m ;C »

EEEEEEEEEN -

ENEE
0 0 0 0 I B B 010022




00 GiTools 1.5.0
File Edit Data Help
| S
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_ Every column corresponds This heatmap

Links to a column in the data contains the results
$linkName matrix. In this case each of your enrichment

STEP 2

Click on one cell
to see the details
of the results.

New heatmap created.

- -

column is a tumor type

analysis

Every row corresponds
to a module. In this
case a GO term

Every cell is the result of one
enrichment analysis. The color
of each cell indicates if the
genes annotated with the GO
term are enriched among

0,00

0,05

gene up-regulated in this
cancer type.
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Condition
201-4
Module
C0O:0006414

N 103
Observed 27

Population

Probability 0.104
Exp-Mean 10.7
Exp-StDev 3.09

P-Values

Left 1.00
Right B 4.53e-06
Two-Tail 1.00

Correction
Left 1.00
Right 0.000157

Two-Tail 1.00

LA

-

Rows sorted.

STEP 4

Click Properties
tab to change

properties of the
matrix

"t

mm|eEes| e EE] ][] %

Now in the top we have the
GO terms more enriched
among up-regulated genes
in the tumor type selected.

-4

94

C0: 0006955

Co:0019%882

GO 10048015

Il co1000693s

0010006134

In order to recognize the
GO terms and the tumor
types we want to use other
annotations instead of IDs.

CO10006260
- CO1 0006957

€01 0002474
.. CO: 0030199
| T

CO:0006%%4

Co:0051402

- CO: 0006950

GO 0007059

»
O
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G010007247
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Annotations

File GOprocessiD2annotations.tsv

Open... [ Clear )
Labels
Pattern
S{id}
Links

Name GCoogle

Url pattern

http:/ /www.google.com/search?q=S${url:i
d}

!

Select Rows tab
to change

Properties of the
rows

T STEP 6
0i'll -
Open the file that
== contains
I annotations for
l. - rows. GO terms in
- B this case
HEN Bl B Boocooes
[ H BN H BN 0010006334
. .- .- - .oo:cc-nezw
EEE R Ve [ O | PSR
M.. . . CO10002474
. - .. .. . lomcmuxn
[ 1 II T
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Size, Colors and Font
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Font meospaced, 9

Annotations

File GOprocessiD2annotations.tsv

( Clear ) [ Filter )

Labels

Pattern

$id) <

Links

Name GCoogle

Url pattern

http:/ /www.google.com/search?q=3{url:i
d}

/\

4

> ,(C

IntOGen_upreg_tumortypes_GOprocess-results-1.heatmap

A EERL

GO Term Evidends Code (

bp)

B 000
loo;oucc

Go: 0051

..Q,‘n oocs

Go: 0007

»

L LA

STEP 7

Click on ... for
Labels and Select
GO Term Name as
the annotation to
show

059

-
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Size, Colors and Font
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Font Monospaced, 9

Annotations

File GOprocessiD2annotations.tsv,

( Open... ) [ Clear ) ( Filter )

Labels
Pattern
${GO Term Name (bp)}
Links
Name Coogle /\ .\

STEP 8

Url pattern

Delete ${id} to not

http:/ /www.google.com/s
d}

hit enter.

show the GO id and

- - el B d
1 i 1 '
o @ -l o
- - |-
-t it | e

el I
H EHE EE B
H B ENE "E EEEEEN -
o HE ENEEE

P

Now the rows label is the
GO name instead of the
GO id.
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... .cel‘. cycle
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H a3 E] ‘ Click Columns

! Details  Propertiesp. tab to change

) 7 properties of the
columns

r Document Rows Colufans Cellsj

Size, Colors and Font

Open the file that

=
Font [moncapaces, 9 m | contains annotations
for columns. tumor
Annotations \types in this case

File :umortypes.column.Mcns.tsv

( Open.. ) | Clear )

Labels

STEP 10 morphology

= = N I -]

peptide or polysacch:

Pattern
-
s{id} | i
STEP 11

Links :

. o Click on ... for Labels

. .. . -lc‘cnplmcr.'. activation, al d S | t
Name Coogle . antigen processing and py an elec

. -. -.Mllaycr. fibril organizaf Topography aS the
Url pattern I I .":;:‘:::;r:‘;:p:::‘“ annotation to show
http://www.google.com/search?q=S${url:i 1 N N . . proteolysis involved in cells
d} . =. ._ -=oanolmm activation, classical pathway

. chromosome :o-;roq.\? on
) <« »

-
( ) I 0,0Q0,05 1,00
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Annotations

File tumortypes.column.annotations.tsv

Open... ( Clear ) ( Filter )
Labels
Pattern
${topography} N
Links

Name GCoogle

Url pattern

" STEP12

Delete ${id} to not

http:/ /www.google.
d}

show the id and hit
enter.

g

IntOGen_upreg_tumortypes_GOprocess-results-1.heatmap

x|

HEA BN e E B AR LR

[@]m

.- bematopoietic and reticuloendothelial

Now the column label is
the topography (tumor
type) instead of the id.

)
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Annotations
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Open... ( Clear ) ( Filter )
Labels
Pattern
${topography}
Links

Name GCoogle
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d}
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» -[4 IntOGen_upreg_tumortypes_GOprocess-results-1.heatmap x]
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-
™
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R © .10y | ClickFilter by
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~ Document Rows Columns Cells Corrected right P-Value <
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Remove

~Size, Colors and Font

e 2053 ro M

Font [ncspaces, 5

- Annotations STEP 14
1 All criteria should match

7

Load...

- -
Save...

File tumortypes.column.annotations.tsv Add criteria you

want to filter rows

Open... ( Clear ) [ Filter ) [ Invert criteria when filtering or columns
according to them

1 All elements should match

Labels Apply to:
Pattern ® rows
${topography} () columns
(O rows and columns
~Links -~
Name GCoogle ( oK ) ( Cancel )
/4
Url pattern L tcation
: 2q= r B Tl T SR detense response
:;tp.//www.google.com/search.q S{urk:i T T il eeie——
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Annotations

File tumortypes.column.annotations.tsv
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Pattern
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Links
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Rows sorted.
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STEP 15

You can filter rows
and columns by

label or by values.
Click Filter by
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.- bones and joists
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antigen processing and presentation
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pbo:pbo.noc.t.do-nodu:od sigraling

|| PR

..- prostate gland

li tosis

. interspecies iNteraction between organisms

l
. ..... osteoblast differeatiation
[ |

. collagen fibril orgasmizaticn

I:I ._]. chemotaxis
... skoleotal system development

nogative regelatiom of ademylate cyclase activity
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! Document Rows Columns  Cells ') i"‘"I"U"‘-; response
- T cell cycle
Size, Colors and Font 4 cell division
ioh R F DNA replication
Height © 544 @ Fg . Bg % glycolysis
8 cell adhesion
) anti-apoptosis
FONt [mcnospaced, g cell-cell signaling
_ 3
Annotations -« 3
v &%
- : £ 53
File :umortypes.column.annotations.tsv . s g'
£ 4
auun
( Open... ) ( Clear ) ( Filter )
HEN ) Use regular expressions 4
EEEEm STEP 16
Labels . o [ Jm] [ Use original ids only (without annotation subb¢j Type in or Load a
Pattem - .. o o
EEEENE A, o file with the label for
${topography) - . ® the rows that you
1 i want to keep and
i . click OK
Links -=. }
Name Google o H
=IIE‘J]
Url pattern I | ( ok ) ( Cancel )
http:/ /www.google.com/search?q=S{url:i = n ]1 Z
di " HEEEN Tl process
A . | ‘!.—!!! !!!! ! response Lo estrogen stisulus
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-~ .- - L - L — .
\
.
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! Details -~ Properties | ; 4 IntOGen_upreg_tumortypes_GOprocess-results-0.heatmap x|
! Document  Rows ~ Columns = Cells | H 00| | B8 3 o (0| %60 @

Size, Colors and Font

2 g I e

Height

200

Font Monospaced, %

Annotations

File

( Open... )

Labels

tumortypes.column.annotations.tsv

( Clear ) ( Filter )

Pattern

S{topography)

Links

Name GCoogle

Url pattern

http:/ /www.google.com/search?q=S${url:i
d}

ilter by label done.

hematopoietic and reticuloendothelial =-

Now the heatmap shows only the
modules selected. With this button

you could show again all rows in
the heatmap.

.4 3E 33 - STEP 17
iig Feity, R
§§§f~§'§§§§ggg§;§5§§'“ Click to this button
EEEEEE EECECEE EEEE e o  OP nap
HE EHUE HEE HEE B N=noee with the genes in
H EEE ‘= HEE E W i the module (row)
. . . . ooa lication
. u - I — yeirsts selected
.. . ... cell adhesion
. . .. anti-apoprosis
.. . . . . cell-cell signaling
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| Details Properties

Name

Links

$linkName

" STEP18 )

Click properties tab
to change
properties of the
heatmap

GiTools 1.5.0
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We want to change the
rows and columns ids to
show gene symbol in the
rows and tumor type in the
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columns

4 IntOGen_upreg_tumortypes_GOprocess-results-data-0.heatmap x |
0| | ES B € E M &

/A new heatmap )
opens with the data
matrix for the genes
in the module that
was selected

\ /

\

J
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Document  Rows Calumns  Cells Click Rows tab to [j (&) @) Select annotation ... "
Size, Colors and Font Change properties D
of the Rows symbol
Width © 340 /4 Fg - Bg | \_ chromosome
band
Font [moncapaced, § " Select... | STEP 20 ™\
Annotations Open the file that
contains annotations
File .all.tumortypes.row.annotatidns.tsy for rows
" Open... ) [ Clear ) [ Filter
Labels "
Pattern OK Cancel
esco0ce0175084
ENSC000C0100€10
e " STEP 21

Click on ... for Labels
and Select symbol as
the annotation to

I
|
Name Google :
n : | é
SR show
I
§
I

Url pattern

http:/ /www.google.com/search?q=S{url:i
d} A

Links \
R

»

5 l —
<« » 2,00 0,00 2,00
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Font sceospaced, 9

Annotations

File

Open... Clear

Labels
Pattern

${symbol}

Links

Name GCoogle

Url pattern

http:/ /www.google.com/s
d}

Fg. Bg

.all.tumortypes.row.annotations.tsy

[ Select... )

Filter

4 )

Delete ${id} to not

STEP 22

click enter.

N\

<

show the GO id and '

il

IntOGen_upreg_tumortypes_GOprocess-results-data-1.heatmap

il

-

L

B(E R H| | & @M |

L

Now the rows label is gene
symbol instead of ensembl id
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Document Rows Columps Cetis
Size, Colors and Font
Height 200 Fg . Bg
Font sccospa Select. .

Annotations

File tumortypes.column.annotations.tsv

Open... Clear Filter

Labels

Pattern

S{topography}

Links

Name Google

Url pattern

http:/ /www.google.com/search?q=S{url:i

d}

4  IntOGen_upreg_tumortypes_GOprocess-results-data-1.heatmap X

4 STEP 23 N

Click on Columns Tab. Open the
file that contains annotations for
columns, select Topography as
annotation to show and click

\enter. y

-2,00

l

| % | 60| | 00| |6

Now the column label is
tumor type (topography)

The color scale shown at this
moment goes from -2 to 2. Since
the values in the data matrix are
p-values (from 0 to 1), the scale
we have right now is not
adequate and we want to change
it.
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0,00 2,00
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Size and Grid

Width 14‘(:) Height 14‘@ i‘

' 1 Show rows grid

Size 1 e

Color

| 1 Show columns grid

Color Size T4 7(=)

Scale

[ P-Value scale

Value ‘ Value @ ! Filter sig. by

Value 5 Sig. level 0.05 .

testis

7

STEP 24

IntOGen _upreg tumortypes GOprocess-results-data-1.heatmap

south, nos

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

cervix utesi
hematopoietic and reticd

prostate gland

brain, nos

cortex

adrenal

bones and joints

ly=ph modes

3 | 36 | 6| [0 [

Now the column label is
tumor type (topography)

HALE2
UVBE2C
NUSAP]
Kiral
sSErTY

-

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).
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