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Tutorial

Analises GO no Cytoscape

Mais detalhes do uso do software podem ser
consultados no Manual do Cytoscape

(Shannon et al. 2003; DOI: 10.1101/gr.1239303)



Java version: 1.8.0_162

ytoscape

3.7.0

Para instalar o Cytoscape é preciso ter o Java instalado
Java: https://www.java.com/pt-BR/download/manual.jsp

Cytoscape 3.7.0:
https://github.com/cytoscape/cytoscape/releases/3.7.0/

INSTALANDO CYTOSCAPE 3.7.0



https://www.java.com/pt-BR/download/manual.jsp
https://www.java.com/pt-BR/download/manual.jsp
https://www.java.com/pt-BR/download/manual.jsp
https://www.java.com/pt-BR/download/manual.jsp
https://github.com/cytoscape/cytoscape/releases/3.7.0/
https://github.com/cytoscape/cytoscape/releases/3.7.0/
https://github.com/cytoscape/cytoscape/releases/3.7.0/

r 2 - No link do slide anterior, baixar a versao do Cytoscape condizente com seu pc

v Assets 11

@ cytoscape-3.7.0.tar.gz . , .
9 - Clicar duas vezes do icone baixado

@ cytoscape-3.7.0.zip

FT 28/

@ Cytoscape 3.7.0_macos.dmg || Bos_taurus. ARS-UCD1.2.104.gtf 27/
@ Cytoscape_3_7_0_unix.sh %) Cytoscape 3_7 0 windows_32bit 31/
@_] Tuteorial 0/

@ Cytoscape_3_7_0_windows_32bit.exe

@ Cytoscape_3_7_0_windows_64bit.exe

@ mdSsums
@ output.txt 32 - Se nao tiver o Java, vai aparecer uma tela perguntando
@ updates.xml se pode instalar o Java antes de instalar o Cytoscape

- Ou pode ir no site do Java, baixar e instalar
- Se ja tiver o Java no seu PC, vai aparecer a seguinte tela, é
sO aguardar

[7) Source code (zip)

[7) Source code (targz)

%] install4j Wizard — !

Cytoscape is preparing the install4j Wizard which will
Q guide you through the rest of the setup process,

Cancel




Nao alterar nenhum padrao durante a
instalacao, apenas clicar em Next

%] Setup - Cytoscape 37.0 — x ] Setup - Cytoscape 3.7.0 — b 4] Setup - Cytoscape 3.7.0 — *
Welcome to the Cytoscape Setup Wizard License Agreement Select ination Directory
. i Please read the following impertant information before continuing. Where should Cytoscape be installed?
This will install Cytoscape on your computer. The wizard will lead . =,
you step by step through the installation.
Please read the following License Agreement. You must accept the terms of this agreement Select the folder where you would like Cytoscape to be installed, then dick Next,
Click Next to continue, or Cancel to exit Setup. before continuing with the installation.
~
- - |C:\Program Files {xSG}\Cymsape_uS.Id | | Browse ...
GNU Lesser General Public License :
Required disk space: 200 MB
Free disk space: 109 GB
Version 2.1, February 1939
Copyright (C) 1991, 1995 Free Software Foundationm,
Inc. 59 Temple Place, Suite 330, Boston, MR v
@®
(O I do not accept the agreement
<Back || Next> | | cancel <gack || Next> | | cancel

] Setup - Cytoscape 3.7.0 - X #] Setup - Cytoscape 3.7.0 - hs ] Setup - Cytoscape 3.7.0 _ %
Select File Associations E Share Generic Usage Information E 1 lling
5 . . . 1sta
Which file assodations should be created? Contribute to improving Cytoscape Please wait while Setup installs Cytoscape on your computer.

Select the file assodations you want to create; dear the file assodations you do not want to In order to continue improving Cytoscape and securing funding, we would like to collect Extracting fles

create. Click Mext when you are ready to continue. generic information about typical usage (see Cytoscape Privacy Policy). In no case would we a s\cyn-gdax—zl—.zl 30080
try to tie any of this information to an individual user, institution or project. i 245

Cytoscape Session File (%.cys) . . .
Allow collection of generic usage information o

<Back || Next> | | Cancel <Back | Next> | Cancel




- Clicar em Finish

- O atalho para o Cytoscape ainda nao vai aparecer na area de
trabalho

- Para verificar se o programa instalou corretamente e para
colocar um atalho do Cytoscape na area de trabalho, verificar o
slide seguinte

#1 Setup - Cytoscape 3.7.0 — .
Completing the Cytoscape Setup Wizard

Setup has finished installing Cytoscape on your computer, The
application may be launched by selecting the installed icons.

Click Finish to exit Setup.




| 7 = Gerenciar Cytoscape v3.7.0
Inicio Compartilhar Exibir Ferramentas de Aplicativo
« v > Este Computador > Disco Local (C:) » Arquivos de Programas (x86) » Cytoscape v3.7.0 »
.
MNome Data de modificacdo Tipo Tamanho
# Acesso rapido
. .installdj 01/11/2021 14:26 Pasta de arquivos
[ Area de Trabalhe ! i : _
apps 01/11/2021 14:26 Pasta de arquivos
Download - T, .
¥ Downloads framework 01/11/2021 14:26 Pasta de arquivos
= Documentos sampleData nacaa .
=] Imagens [&] cytoscape b
fotos &, Cytoscape &) Executar como administrador

Listas e provas
ov_lwinvar

Teste
£# Dropbox
@ OneDrive
[ Este Computador

¥ Rede

12 itens 1item =elecinnadn 295 KR

e \Verificar se esta na pasta direcionada na instalacao

_| Cytoscape.installoptions
| cytoscape.sh

| Cytoscape.vmoptions
[%] gen_vmoptions

| gen_vmoptions.sh

W uninstall

9

&

iy i i W &

¥
¥

Compartilhar com o Skype
Solucionar problemas de compatibilidade

Ficar em Iniciar

" Edit with Notepad-++

Escanear o local selecionado a procura de wirus
Enviar com Transfer...

Compartilhar

Adicionar para o arguivo...

Adicionar para "Cytoscape.rar”

Comprimir e enviar por e-mail...

Comprimir para "Cytoscape.rar” e enviar por e-mail
Fixar na barra de tarefas

Restaurar versdes anteriores
Enviar para

Recortar

Copiar

Criar atalho
Excluir

Renomear

Propriedades

|
o

Pesquisar Cytoscape_v3.7.0

* Para verificar se foi instalado, clicar duas vezes no icone Cytoscape com o desenho

e Se preferir, clicar com o botao direito sobre o mesmo icone e clicar em ‘criar atalho’

e Vai aparecer uma caixa de mensagens dizendo que o atalho ndao pode ser criado
dentro desta pasta e perguntando se quer criar esse atalho na area de trabalho

* Dé OK!



Instalando os Aplicativos BINGO, ClueGO e CluePedia

* Clicar em Apps = App Manager...

/

%, Session: Mew Session w

File Edit View Select Layout Apps Tools Help

>3 3 4 “PP“"““‘“‘?"'-"h@@ N aa@ @ M

& Session: New Session

File Edit View Select Layout Apps Tools Help

CZ'-; = B *q tﬁ @ a @ @ 8 an (?_) @ rﬁ Enter search term...
e |

Control Panel Results Pane
Metwork Style Select Annotation % App Manager X Metwark Stati:
c’}:)- Enter search terms for NDEx... Install Apps  Currently Installed  Check for Updates - S:t:\:

: ortes

oA 1 of 1 Network selected Simple Paran

o= ° Shork sele | Download Site: | Cytoscape App Store w Manage Sites. ..

w* Flanl

L ] Plan1 | Search:

all apps (0)
collections (0)
apps by tag
Cytoscape: Getting available apps >

Getting available apps

——
0 Obtaining apps from: https://apps.cytoscape.org/

Cancel

™ J'
b
ﬁ] Save Statis'

Install from File... View on App Store Install




e Vai aparecer a tela com as opcdes dos aplicativos
* Clicar em BiNGO e clicar em Install

* Depois que terminar, fazer o mesmo com ClueGO e CluePedia, um de cada vez

4, App Manager

Currently Installed Check for Updates

Download Site: | Cytoscape App Store

Search:

e Manage Sites...

L = L =

all apps (236)
collections {4)
apps by tag

Cytoscape Plugin
BioGRID Data Source

Biomart Web Service Client (Installe
BioPAX Reader

Bisogenet

BMNMatch2

boundaryLayout

BridgeDb

causalpath
causalpath-cytoscape-app
cddApp

cdtReader

CentiScaPe

ClueGO
CluePedia

dusterMaker 2

8BS HBEBERS

BINGO
3.0.5

BiINGO

Calculates overrepresented GO terms in
the network and display them as a
network of significant GO terms,

Install from File. ..

e

View on App Store Install

Close

Install from App Store

© Downloading BiNGO

Cancel



Depois que esta instalado aparece assim:

Install Apps  Currently Installed  Check for Updates
Download Site: | hitps:/fapps.cytoscape.orgf e Manage Sites...

Search:

all apps (235)
collections (4)
apps by tag

bayelviraspp

EEL Mavigator

BiNGO (Installed)
BioGateway Cytos
BioGRID Data Source
Biomart Web Service Client (Installe
BioPAX Reader

Bisogenet

BMMatch?
boundaryLayout

BridgeDb
rausalpath-cytoscape-app
cddApp

cdtReader

CentiScaPe

CHAT

chemViz2

ClueG0 (Installed)

CluePedia [Installeuﬁ
dusterMaker2 < ™~

>

A R B R R R R R R ERENRERE-RH:E:SEH:RH:XR:RJR]

Install from File... View on App Store Install

9 Close

Mais detalhes dos aplicativos podem ser conferidos na documentacao original do BiNGO
(Maere et al., 2015; DOI: 10.1093/bioinformatics/bti551) e do ClueGO (Bindea et al. 2009;
DOI: 10.1093/bioinformatics/btp101)



Analises Gene Ontology (GO)

e Os seguintes genes serao usados de exemplo
neste tutorial da analise de Gene Ontology:

> ABL2

» TMEM245
»10C101907107
» PEAK1



Obtendo os processos bioldgicos associados aos genes

CLUEGO



ClueGO

. Session: Mew Session

File Edit View Select Layout Apps Tocols Help

. App Manager... |
o B 2
Cluec0
BiNGO

Contral Panel

Metwork Style Select Annotat

*Para usar o ClueGO é preciso ter uma licenca.
Para obter uma, usar o e-mail institucional,
porque eles ndao enviam licenca para e-mail
pessoal. Essa licenca pode ser usada por até 5
ou 6 pessoas

2 - Clicar na patinha

%, Session: Mew Session

File Edit View S5elect Layout Apps Tools Help

> BRA T QAQQE

Control Panel -

Metwork Style Select  Annotation &iQUEGO

Analysis Mode
ClueG0: @ Functional Analysis 9 CluePedia: Genes/miRNAs

I:::I Preselected Functions 9

Check out CluePedia as well!

To visualize Genes along with Pathways -= App Store

Load Marker List(s)
Home Sapiens [S606] [ l;ﬁ # Automatic # v (3
1
|| Download new Grganismsp Netwark

9 - Selecionar Bos taurus e fazer download

Se ja tiver a espécie de interesse instalada pode
apenas seleciona-la na setinha pra baixo

other erganisms pleass contact us.
TH ] W B TEITESTTE -
43 [] @ Bon i
50 |:| Q Bordetella pertussis Tohama | -
o1 |8 @ poriana ——Lvieouir |
52 |:| o Brachypodium distachyon 20190708
53 |:| 0 Brachyspira hyodysenterias WA1 20170512
< |:| Q Brachyspi ilosicoli 95-1000 20170515
i |:| Q Brachyspira pilosicoli B2904 2017405812
i I:l 0 Brucella melitensis bv. 1 str. 18M 2020-05-18
T |:| o Brugia layi
g5 [ ] @ Burkhcolderis glumae BGR o

105
Download ] Cancel




o R
Control Panel

Metwork Style Select Annotation

L aqaa

-

8 Clueco

Analysis Mode

ClueG0 v2.5.8 + CluePedia v1.f A

ClueGO: (@) Functional Analysis ) CluePedia: () Genes/miRNAs

O Preselected Functions g

Load Marker List({s) J

Bos taurus [9913] 2 #Automatic v |
TMEM245 G —
ABLZ =
FEAK1 w | Shape|Ellipse || L
E+| E-
Wisual Style
@Gn}upﬁ- 9 OEiQI‘IifiL‘.-EI'IDE 9
ClueGO Settings
Ontologies/Pathways |$ Evidence 9 D
Nams & Dats Shaps Code
[] ch...Chreme... 2. 11.01.2... [Eli.. All A
| ™ |50 |piclegi... | » ] Al Experim...
[] o cellular..1... 11.01.2... [Eli.. [] All_without_...
[1 &0 Immun... 1. 11.01.2.. Eli.. [] EXF (Infere...
[] &0 Molecu... 4. 11.01.2... [Eli.. ., [] 18& (Infer=d...
[] K. KEGG 3. 11012 [Eh.

[] IBD (Infemed... w

IIpdate Ontologies

(-]

[Z] Download Mew Organisms or Data
Download Mew Example/Additicnal Files

l::l Example data O Ontologies @ Organisms

Digitar o nome dos

genes (Se tiver muitos
genes, copiar de um arquivo
pronto ou importar)

Selecionar a opcao de
processos biologicos



> =R YL AQQQ

Control Panel * Ox
Metwork Style Select Annotation &jﬂUEGO

ClueG0 v2.5.8 + CluePadia wi1.f A
Analysis Mode
ClueGTn @ Functicnal Analysis 9 CluePedia: l:::l Genes/miRNAs

O Preselected Functions 9

Load Marker List(s)
KA. &=,

Bos taurus [9913] |t | | | # Automatic # |
TMEM245 | (@ File () Network
ABLZ -
FEAK1 w | Shape|Ellipse L
i+ €
Wisual Style
@ Groups 9 l:::l Significance 9
ClueGO Settings
Cntologies/Pathways :& Evidence 9 D
. Mame & Dats Shaps Code
] ch..Chromeo...2... 11.01.2. [Eli. All ~
| % (50 [Biolegi |t [11.01.2 |V I ETRPYE-S=T
[] o cellular..1... 11.01.2... [Eli.. [] AN_without_...
[1 &0 Immun... 1. 11.01.2.. Eli.. [] EXF (Infere...
[] &0 Meolecu.. 4. 11.01.2. [Eli.. . [] 1BA infer=d...
[] K. KEGG 2. 11012 [Bi. [] 180 {Infered... w
IIpdate Ontologies 0

[Z] Download Mew Organisms or Data
Download Mew Example/Additicnal Files
l::l Example data O Cntologies @ Crganisms W

* Nesta parte, se tiver
diferentes grupos de
genes, por exemplo,
para caracteristicas
diferentes, clicar no + e
digitar os nomes dos
genes de cada grupo
em cada caixa.

* Se nao tiver, pode
Ignorar essa parte



Control Panel * Ox
Metwork Style Select  Annotation &HjUEGO

|:| Use GO Term Fusion 0

|:| Show only Pathways with pV =

[Z] Advanced Term/Pathway Selection Options

Ele nao gera um valor para essa Network,
mas é bom lembrarmos como esse
parametro foi definido (se mais global,
mais detalhado ou médio, ou outra
opcao nesse intervalo)

[Z] Download Mew Crganisms or Data Ll
Download New Example/Additional Files
l::jl Example data l:::l Cntologies @ Crganisms
Cluez0 Repository Download
| Download |
Metwork Specificity 9
Gtz M excirn Dretasiled

 Em Network Specificity

» Quando se tem muitos
genes, podemos
arrastar a setinha para
deixar uma analise mais
detalhada / especifica

» Quando temos poucos
genes, podemos fazer
uma analise mais geral



[Z] Advanced Term/Pathway Selection Opticns (
EO Tree Interval

1 w [Min Level |8 w Max Level ()

G0 Term/Pathway Selection (#'% Genes)

Cluster #1 <€

1 w» [Min #Genes 1,000 - % Genes
G0 Term/Pathway Network Connectivity (Kappa Score)
Lo Muchium High Seore: 0.4

[Z] statistical Cptions

Advanced Statistical Options

Enrichment/Depletion {Twosided hypergeometric test) et
Bonfemoni | pV Comection
M1 i © cmbecmn [ R 5
£ P

e Em Advanced
Term/Pathway Selection
Options

e GO Tree Interval
> Min=1eMax=38

* GO Term/Pathway Selection
(#% Genes)

e Min=1

Estes parametros, assim como a Network
Specificity (slide anterior), podem ser
alterados para encontrar os resultados mais
ajustados para o nosso objetivo, por isso essa
parte pode ser realizada mais de uma vez
para irmos comparando qual resultado fica
melhor

* Nao alterar o Kappa Score,
pois 0 minimo padrao € 0,4
e isso ja fica na analise



Clicar em Statistical
Options

[Z] statistical Options

Advanced Statistical Options
Enrichment/'Depletion {Twosided hypergeometric test) et

Bonfemoni ~ | pV Comection

|:| mid-P-values |:| Doubling

(-]

Reference Set Options

@ Selected Ontologies Reference Set

(-]

l:::l Predefined IDs Reference Set

O Customn Reference Set

Podemos escolher o teste
estatistico mais apropriado

Neste caso, a escolha foi o teste de
Bonferroni

Nao alterar mais nenhum
parametro

> Clicar em Start

Control Panel -

Metwork Style Select Annotation &iCh-IEGG

Advanced Statistical Options
Enrichment/Depletion {Two-sided hypergeometric test) L

Bonfemoni s | pV Comection

|:| mid-P-values |:| Doubling

(-]

Reference Set Options

@ Selected Ontologies Reference Set

(-]

l:::l Fredefined |05 Reference Set

l:::l Custom Reference Set

Grouping Options
CluePedia Options

CluePedia "Show all genes’ (genes per term) Threshold

Mumber of Gene Visualization Thashaold

O | Fast) ligh Sl

Genes per Term visualization threshaold: 1]

|:| Include inital markers not found in selected annctations

Preferred Layout

Select Layout: | Prefuse Force Directed Layout L Apply

ClueGO Functional Analysis

(3]

[ Start

Remaining Free Cytoscaps Memony

e T i




Como isto é apenas um exemplo temos poucos genes,
mas na pesquisa real pode ser que tenha muitos genes.

Neste caso, o Cytoscape pode dar esse aviso:

figure_BiNGO.cys first_image.cys image_interactions.cys image_interz

Sample Sessions

Large network info!

:l There are more than 1015 nodes (terms/pathways) in the network!

Continue analysis Skip the grouping ECanceI and refine selectiu:uné

TCGA Colorech

Tutarials Mews



Se a analise prosseguir normalmente, vai
mostrar a descricao dos resultados

[0] #88 All results were created with ClueG0 v2.5.8 88¢

Organism anahyzed: Homo Sapiens [5508]

dentifier types used: [Symboll 0

Evidence codes used: [All]

#Genes in 30 _BiclegicalProcess-EBI-UniProt-GOA-ACAP-ARAP_13.05.2021_00hI0 : 18058

#All unigue genes in selected ontologies: 18058 (reference set for hypergeometric test)

#Zenes from Cluster#1: unigue uploaded ids 4 = comesponding genes 3, with 1 (25,0°%%) missing = 3 recognized by ClueG0.

-= To improve the % of found genes, verify gene identifiers, download new available ClweG0 conversion files or addirequest additional files.
#Zenses with functional annotations in all selected Ontologies from Cluster#1: 3 (100,00%6)

#G3enes from all Clesters associated to 12 representative Terms and Pathways (after apphying general selection criteria); 2 (65,87%)

KappaScore Grouping:
Iteration: 0 with 2 groups
Final KappaScore groups = 2
# Terms not grouped = |

# Merge redundant groups with =50.0% overlap
Final group size after menging: 2

#G0 All Terms Specific for Cluster #1: 12
#50 Terms: 12

#G0 Term Connections: 20

==l

Nesta etapa o Cytoscape também indica quantos dos genes usados foram
reconhecidos.

Geralmente microRNAs, RNAs e outras regides nao codificadoras como U2, U6, LOCs,
etc nao sao identificadas pelo programa.



Na parte inferior:

- Clicar em CluePedia
- Clicar na 22 opcao de quadrinho: ‘Show all genes from all Pathways/Terms’

File Edit View Select Layout Apps Tools Help

C") = B "< ‘tﬁ Gl Q @ s @ Enter search term... 0 % Q

Control Panel Ox

Network Style Select Annotation i ClueGO +CluePedia

ClueG0 w2 5.8 + CluePedia v1. A
Analysis Mode
ClueG0: @ Functional Anslysis o CluePedia: O Genes/miRNAs

O Preselected Functions 9
Load Marker List(s)
Homo Sapiens [9606] e ‘2' : # Automatic # e -v
TMEM245 Al @ File () Network
PEAK1 N =
LOC101907107 w | Shape|Ellipse ¥ |-
Ladl —_—
Visual Style e
@ Groups 0 O Significance 0
ClueGO Settings
Ontologies/Pathways -v Evidence 0 D
.. Mams Shaps Code !
[ c.. Huma... & E. o|n All A~
[ c.. coru... = oo [ an_Expesim...
[ c.. chrem...2... ENp O Al_without_I...
= i E. - .
GO Bicleg... 1... s [] EXP {Inferred. . = B Results for AnalysisD B {:)'
[J so cell... E. [ 1eanfered ..
O e immu... B wlw [ 18D (nfered ... w Table Panel ~ D3
Updste Ontologies 0 Results for Analysis0
Download Mew Organisms or Data ClueGO r#1) Cluster #1 ClueGO L % CluePedia

Metwork Specificity " : ‘— /“\ A )0( r' J ; J ','IJ' I JI] 0
- - (] ; =

< > Mode Table le  Metwork Table ClueGO+CluePedia

()

- = @ Memory




Clicar na setinha (Detach View) na parte
inferior para expandir a tela das interacao

File Edit View

LT

Select Layout Apps Tools Help

QR QAQ

3>

Control Panel Ox
Network Style Select Annotation S ClueGO+CluePedia
E
Analysis Mode
ClueGO: (®) Functional Anslysis 0 CluePedia: i:] Genes/miRNAs
i:] Preselected Functions @
Load Marker List(s)
Homo Sapiens [B608] LY ‘2' : # Automatic # e -”
TMEM245 Ll @] Filz i:.'l Network
PEAK1 N =
LOC101807107 w | Shape|Ellipse | e
i+
Wisual Style
(®) Groups () significance (@)
ClueGO Settings
Ontologies/Pathways -” Evidence a D
oo Mams Shaps Code
O <. Huma... E.. o |m All A~
[ <. coruw. B [ An_Experim...
[ c.. chrem..2... B [ All_without_I...
GO Biclog... 1... = .. [] ExF (infered...
[ o celul... 1. = [ 1B (nfered ...
[ &o immu.. 1. B | W [ 18D (nfered ... w
Update Cntclogies O
Download Mew Onganisms or Data
Metwork Specificity ""
£ >

. Results for Analysis0

Enter search term...

0 B

-
Table Paneu * Ox
Results for Analysis0
ClueGO Results (Cluster #1) Cluster #1 ClueGO Log %’ ClueFedia
Mode Table Edge Table MNetworkTable ClueGo4ClusPedia
@ Memory




Nesta tela da para dar zoom nos processos bioldgicos




- Clicar em ClueGO Results (Cluster #1)

- Clicar no quadrinho ‘Save ClueGO Result Tables’

File Edit View 5elect Layout Apps Tools Help

» A YL QAAQQ

Control Panel

Metwork Style Select  Annotation &\C|UEGO+C|UEPEdia

{Kappa Sc

GO Term/Pathway Metwork

Low Medium High Seore: 0.4

E| Statistical Options

ne

Statistical Options

Enrichment/'Depletion {Two-sided hypergecmetric test)

Ox

Bonfemroni | pV Comection

D mid-P-values D Doubling

Ref

rence Set Options

n
Il

) Selected Ontologies Reference Set
(_) Predefined |0z Referznce Set

(_) Custom Reference Set

Grouping Options

CluePedia Options

Preferred Layout

Select Layout: | Prefuse Force Directed Layout e

ClueG0O Functional Analysis

BO%

L7
e

Apply

Start

B Results for Analysis0

Enter search term...

o

= B

Table Panel

Results for AnalysisD

ClueGO Results [Cluster #1) ClueGO Log ¥ CluePedis

B @

able  ClueGO+CluePedia

Hide g iy
Label
E® S

Mode Table Edge Table Metwor

@ Memory




Direcionar os resultados para a pasta

LY ? ¥ mv

Salvar em: FT

. 3 - Resultados BINGO
.___j = 1- Lfsta_l-—l'_ss

L 2 - Lista_FASTA
|=] 3 - Lista_nomes_FT
@ 4 - FT_genes

Itens Recentes

Area de Trab...

ﬁ

Documentos

2

Este Comput...

Save Cluei0 Results I

L& Mome do arquivo: | ClueGOResultsD

Rede Arquivos do tipo: | Todos os Arquives Cancelar



Os resultados / output na pasta
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Os arquivos interessantes:

ClueGOResultsO BinaryGeneTermMatrix

Esse arquivo mostra os processos biologicos (PB) nas linhas e os

genes nas colunas e monta uma matriz associando os genes com
cada PB

ClueGOResultsO Functional Groups With Genes

Esse arquivo tem os resultados dos processos biologicos agrupados
por grupos funcionais de genes

ClueGOResultsO NodeAttributeTable

Este arquivo tem os PB e o P-valor e P-valor ajustado pelo teste de
Bonferroni indicando quais genes e PB sao significativos e quais nao
Sao0



ClueGOResultsO NodeAttributeTable

Este arquivo contém os gene, os processos bioldgicos, o P-valor, o
P-valor ajustado para Bonferroni e outras informacoes...

Para selecionar os genes geralmente usa-se o p-valor ajustado que
chamamos de FDR pra evitar falso positivo

Isso & usado quando existem muitas variaveis, nesse caso, 0s genes

Por mais que as analises de redes tenham menos genes, é
interessante padronizar

“The Bonferroni correction adjusts probability (p) values because of
the increased risk of a type | error when making multiple statistical
tests.” (Armstrong, 2014. DOI: 10.1111/0p0.12131)



Busca das sequéncias promotoras no site NCBI

Busca dos fatores de transcricao no site TFM-Explorer

FATORES DE TRANSCRICAO



12 passo

* No site NCBI: https://www.ncbi.nlm.nih.gov/

* Pesquisar o nome do gene no NCBI para a espécie estudada

* Clicar na opcao do gene identificada para a espécie

€ > C
& NCBI

@ ncbinlmnih.gov/gene/fterm=ABL2 +CATTLE

Resources ] How To (¥

ABLZ cattle

io Doo o

COVID-19 Information

Public health information (CDC) | Research information (NIH) | SARS-CoV-2 data (NCBI) | Prevention and treatment information (HHS) | Espaiiol

Gene sources
Genomic

Categories
Alternatively spliced
Annotated genes
Profein-coding

59{] uence content
Ensemb
RefSeq

Status
Current

Clear all

Show additional filters

Tabular« Sort by Relevance »

<

ABL2 — ABL

Bos taurus (cattle)
Also known as: ABLL
Gene ID: 511845

RefSeq transcripts (8)

Orthologs

RefSeq Sequences

Search results

RefSeq proteins (8)

Genome Data Viewer

\Was this helpful?

rosine kinase

PubMed (2)

BLAST Download

Send to: =

U AL

Hide sidebar >>

Filters: Manage Filters

Results by taxon

Top Organisms [Tree]
Bos taurus (1)
Bos indicus x Bos taurus (1)
Bos indicus (1)

Find related data

Database:

Search details

(ABL2[All Fields] AND (“Bos taurus”
[Organism] OR CATTLE[ALl Fields])) AND
alive[prop]



https://www.ncbi.nlm.nih.gov/
https://www.ncbi.nlm.nih.gov/

22 passo

Vai carregar uma nova pagina

G--

€ C @ ncbinim.ningov/gene/511845

-
Try the new Transcript table

' Genomic context

Location:  chromosome: 16

Exon count: 14

alla
All7

See ABL2 in Genome Data Viewer

Annotation release  Status Assembly Chr  Location
108 current ARS-UCD1.2 (GCF_002263795.1) 16 NC_037343.1 (60454695..60558562, complement)
105 previous assembly  Bos_taurus_UMD_3.1.1 (GCF_000003055.6) 16 AC_000173.1(51895552..61993288, complement)
Chromosome 16 - NC_037343.1
[60s75365 b [evassap
FRRZNE FEL 2 S0ATL

TOR3A TRHAS-GGA
LOC107133254 LOC1L 2441741

“' Genomic regions, transcripts, and products

alla
A7

Go to reference sequence details

Genomic Sequence: | NC_037343.1 Chromosome 16 Reference ARS-UCD1.2 Primary Assembly

v]

& NC_037343.1~ | Find:

L

[eBEra K |BBEEEK [R5 K [EBE40 K |EBE3EK  [BESAK  [EASi@K [fim. e

QW= I

Go to nucleotide:  Graphicd| FASTA | GenBank

A Tooks » ﬂT'acksv +_ Download + 2 7
640K [eBdsmK  ER4TRE  |RdEBK  eBaSBK|E

Genes, NCEI Bos taurus Annotation Release 10e, 2013-05-11 100
FELE
— 1 > > TR P pzasstasal
SHLABASTERA [ > T P agsta401
4 BBS217A6E 4 |— > = i ca71231
R 68133355 [ |- T P _IGLLE3E L
Bl e e e e RR IRt I R
M1 pes2170694 =r—t=—=—H-HE T sp seszirize]
w11 pes217087 4 === H T v seczizizd)

Verificar se a sequéncia do
gene é Foward ou Reverse —
isso é importante para definir
a posicao inicial do gene

A sequéncia é Foward se a
setinha estiver seguindo da
esquerda para a direita

A sequéncia € Reverse se a
setinha estiver seguindo da
direita para a esquerda
(imagem ao lado)

Clicar em FASTA



32 passo

* Na nova pagina, verificar as posicdes iniciais dos genes nos quadrinhos “from” e “to” no
canto direito

» Se o gene é Foward, a posicdo inicial dele estd no quadrinho “from”, significa que o gene
comeca nesta posi¢ao

» Se o gene é Reverse, a posicdo inicial dele estd no quadrinho “to”, significa que o gene
comeca nesta posi¢ao

@ ncbi.nlm.nih.gov/nuccore/NC_037343.1?report=fasta8ifrom=604546988:to=605585628strand=true
2 NCBl  Resources ¥ How To [

Nucleotide

Advanced

COVID-19 Information

Public health information (CDC) | Research information (NIH) | SARS-CoV-Z data (NCEI) | Prevention and treatment information (HHS) | Espaiiol

STA - Sendto: « .
Change region shown

) Whole sequence

Bos taurus isolate L1 Dominette 01449 registration number 42190680 breed [‘samm o
i

Hereford chromosome 16, ARS-UCD1.2, whole genome shotgun sequence rom: 60454698 | to: 50558562

NCBI Reference Sequence: NC_037343.1 | Opdate View
GenBank  Graphics

»NC_©37343.1:C68558562-60454698 Bos taurus isolate L1 Dominette 21449 registration number

421920680 breed Hereford chromosome 16, ARS-UCD1.2, whole genome shotgun sequence Customize view
GGTCGGGT TGLGGECAGGAGACGLTCTGTCCCACGCTCTCCCAGT GCTCAGTGGTTTAAAGATGGCGGCG
GCEGECAGCAGLGGCAGCATTGEGEGCGCAEAGCCGCEGEATGEGAAGGGAALAGEAGAACCTETGAGECG
TCEEGAGECAGCECGECGCCTACTETGAGEAGTCAGETECAEAGE CACAGGE TACCAEACCECTCAGERE Show reverse complement

CGEGGCCTGGET TGGEAAGGAGAGGCCGRAGCAGCGLCT GGAACC CCGAGGC CAGAGCCGAGRAGGAATG [J Show gap features
TGACCAGGGGTCGTCAGAGGCGCGGGAGTAAGCTAGCGC AGGGAT GGEGGCAGCAGGTGGGCCGCGTCGEE -
GAGGC TCCGGEGT TCAGCAGT CECAACCCCGCGEGATCCEEEECAGCAGCGCAGCCAGGCCCTCTGETC | Update View |
GCAGGCGGGACTTGGTGGEGCECACCGCAGAGGCCGECT TCAATATCTTCACCCAGCATGETGAGTGTGT

CCEGEGAGCCGHCGTGAGGACGTGOGEEAGECCGEAGETGEAGTTGGEECGGGET GGGAGGCAGACAGECA

GCCCTAGGGGETCGAGCGGGTGGAGGEGTGCCCGAGAGT GGGGGCGGAATCGGCTGCCATCTGGGCCAGT

CACGGEAGGCEAGT CACACCCCTCCCCCCTCCCGTCTCCATCCTGGC TGECAGC TCCCGGEGECGEAGGA Analyze this sequence
GGAAAGAGAAGTGETCTTAGGGATCTTGEATGGACTETCGTC TACACTGEACACGACTGTGCEGCTCGGE Run BLAST
GGEGEACGGTGCATGGTATCCTCAGGGGEAGAGEAGAC TGAGGGAGETGTAAGC TTAATCCAGGTGT TAGCA

TARATAGGTTGTTATCGAAGGGACCGTGAATTGTGCCTGRAGGGAT TGGEALACAGGAACTGAATCTCAG Pick Primers
GACGTAGTGGTTTGTGAAGTAGACGAACAAGC CAGGLAATGAGCGGTAT TAGGATAGT GAACAGTGCCCT
GAAATACACTTCTATGGGAAAGGTAAGAATAGTAACTCAGCATTTGAATTTTTTTCTTTTTTCCCCAAAG
TGEAACTGAAGGGTTTTGCTAAACCATCCTCTGTTCTTCTCTTTT TGAAGT GAAAGT GAAGTGGCTCAGT Find in this Sequence
CGTGTCCGATTCTTTGCGACCCCATGGACTGTAGCATACCAGGCT TCTCAGT CCATGGGATTTTCCAGGC

Display options

Highlight Sequence Features




42 passo

Anotar/digitar as posicoes iniciais de cada gene e salvar em um arquivo (por precaucao)

Para as analises seguintes, precisaremos do fator de transcricao (FT) de cada gene.
Como os FT se situam em uma posicao anterior ao inicio do genes, precisamos calcular as
posicoes inicias e finais dos fatores de transcricao de cada gene

Para genes Foward: assumimos que o FT comec¢a 3000 pb antes e termina 300pb depois
Para genes Reverse: assumimos que o FT comeca 3000 pb depois e termina 300pb antes

Posicao inicial do FT Posicdo final do FT
(PIG - 3000) FT (PIG + 300)
N A
sequeéncia }\
>
|
Posic3o Inicial Gene Foward
do Gene (PIG)
Posicao inicial do FT Posicao final do FT
(PIG - 300 FT (PIG + 3000)
A A
sequéncia < )
L€ }
|
Gene Reverse Posicao Inicial

do Gene (PIG)

Bp: base pairs — pares de bases; O tamanho do FT entre 3000 e 300bp pode ser diferente em outros trabalhos



42 passo

Na tabela do Excel abaixo é possivel calcular as posi¢des iniciais e finais dos fatores de
transcricao

Isso também pode ser feito na calculadora ou criar uma planilha no Excel a parte

Na planilha abaixo, clicar duas vezes na tabela

Pegar o valor da posicao inicial do gene no 32 passo (por isso é importante saber se é
Foward ou Reverse)

Colar na cédula verde (abaixo da cédula com titulo ‘Posicao inicial do GENE’)

Dar ENTER

Ao lado vao aparecer as posicoes iniciais e finais do FT

Para genes Foward

Posigdo incial Posigdo inicial Posi¢ao final Na tabela, temos o exemplo do gene ABL2
do GENE do FT do FT
0 -3000 300 « E um gene Reverse
* Sua posicao inicial € 60558562
Para genes Reverse * Assim
Posi¢3o incial Posicdo inicial Posig3o final v A posicdo inicial do FT é 60558262
do GENE do FT do FT v" A posicdo final do FT é 60561562

60558562 60558262 60561562



* E bom deixar essas informacdes anotadas em uma planilha

« Eimportante salvar essas informacdes, principalmente
considerando que este € um exemplo pequeno com poucos
genes, mas podem ser identificados mais de 40, 60, 80 genes,

etc..

ABL2 Reverse 60558562 60558262 60561562

TMEM245
LOC101907107

PEAK1



