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System requirements andnstallation

System requirements

1 Windows XPSP3, Windows VistawWindows7 and Windows 8 operating systems
RAM: 2GB recommended
Hard disk: 85QMB free space required

Microsoft. NETversion 4 or laterequired

= =2 =4 =

Unzip/Unrar/7Zip file manager required.

Installation

i Please download the tool akadle athttp://www.funrich.org/download/

1 After downloading unziginrarusing any unzip file manager

1 After unzipping,navigatei nt o t he f ol der OFunRi cho6 anc
0 Fun®i tc ditheoFprRich tool.


http://www.funrich.org/download/

Highlights of FunRich

The results of the enrichment ana$ysan be visualized in a variety of graphical formats like
columnand far grapls, pie chart, Venn diagram, heatmap aodghnutcharts

The user carcustomize the graphs lapangng/editing the legends, axis labels, colors, styles,
fonts and title of the graphs in FunRich.

The number of enriched terms displayed on the graphs ceeldaedcontrolledand sorted

Users can perform enrichmeanhalysis against custorbackground database irrespective of
species.

Interaction network analysis can be performed by using FunBmzhcustom database
options.



Overview of features in FunRich

FunRich can be used for the enrichment and interaction network analysis of genes and
proteins(Fig. 1).

D Funfich
Enrichment Analysis Interaction Model

| “He = Style = 5 Size =
@ d w i é 11 fitie A::- No. of displayed terms 6= .é fi7 m

Label -
Venn Chart | Chart Compare Fold T
2 | T)"F - i - Legend - Chart based

~ | Upload data sets
ADHD
[ 139/158 genes ]

Ma nage| Remwe|

19 unmapped genes

on quantity : cs::: v ExportExcel

Users can download their entire analysis results in the form of excel sheets.

ASD Users can play around the size of the graphs.
[353/361 genes ] Users can either save the chart to their destination folders or copy to clipboard.
|ml Ml By default enrichment anlaysis of only 6 terms are displayed.
8 unmapped genes But, users can select as many to display those.
hPSD
[1398/1461 genes ] v Users can change the title, label, legend, style and axis labels of the graphs.

Manage| |Remove| | __
| = | | | Generate fold enrichment and depletion for the particular data set.

1 redundant entries
62 unmapped genes ‘r
57 Compares the results between the different data sets.
[ 208/218 genes ] ‘r

|Manage| |Remow|

Select different types of visualization like bar, column, pie etc.

apped genes Y

Generates chart for the visualization of enrichment analysis results.
[ 93 genes |

|Manage| |Rerm:w!|

Add data set|

~ | Manage database

Generates venn diagram and matrix table.

Sample data set named hPSD uploaded contains 1461 genes.
—)" The data set contains 1 redundant and 62 unmapped genes.
So, only 1398 genes will be used further for the analysis.

m—)" FunRich database (only human) against which enrichment analysis can be performed.

_}_UniProt database at‘;ainsl which enrichment analysis can be performed. Only supports UniProt Ids in the input data set.
Users can upload/select currently ilabl gani pecific datat against which anlaysis can be performed.

Clestom —»— Users can load any customized database against which enrichment analysis can be performed.

Manage

Figure 1. Overview ofeaturesin FunRich



Type of query/input list

FunRich accepts following type of genes and proteiségmrated by new linégr analysis

Official gene symbdl (for example: BTK, BRCA1, EGFR)

Entrez Ia (for example695,672, 1956

UniProt Ids (for example Q06187,P00533

UniProt accessi@(for example: BTK_HUMAN, BRCA1_HUMAN)
RefSeq Id (for example: NP_958441.1, NP_958440.1)

a s ownhPRE



Enrichment analysis

Enrichment analysis cahe performedoy selectingdifferent background database options
implemented in FunRich.

For example, against OFunRichd database back
be performed.

1. Cellular process (CC)
Biological process (BP)
Molecular function (MF)
Protein domains

Site of expression
Biological pathways
Transcription factors
Clinical phenotypes

© N O WDN

Secondl vy, agai nst 06 Uponlyeanrchmient of £€, 8D and MErntsa ¢ k g r a
can be perfor med. But , by using 6Custom dat
perform enrichment analysisot justlimited to above terms alone.



Interaction network analysis

Interaction network analysis can be performed using both FunRich and Custom database
options implemented in FunRich

Currently, FunRich has mangteraction network layouts like planetary, circular, packed and
square.

Planetary:By default, based on the degree dimition of the nodes, the one wittigher
degree distribution is always placed in temterand rest of the nodas the periphery.

Circular: By default, irrespective of degredistribution, all the nodes and its interacting
partners are circularized randomly.

Packed:By default, the nodes with higher degree distribution is always represeitted
higher radius and alwayamphaized in a circular fashion as well psiced closely with the
other groups having similar degree distribution.

SquareThi s |l ayout is very similar to 6Packedbd
nodes with higher degree of connectivity and nasligis less degree of connedtiy contains
equal radius.



Characteristic features of interaction network analysis

1. By default, biological pathways enriched in the interaction networks will be displayed
while using 6FunRich database as background.

2. If users are interested in the interaction network analysis but with custom pathway datasets,
the same can be uploaded using 6Custom datab

3. List of genes enriched in particular pathwaan be highlighted within the interact®n
network and searate sulmetworkcan be createfbr further analysis.

4. Users can furthemnalyze that particular sutetwork by using below features.

U Add direct neighbors (interacting partners) for those nodes in thaetuwork
and visualize.

U Users can further addteracting partners not part of the input/query gene list
for those nods in the network and visualize.

U Users can further add all the genes which are b in that particular
highlighted pathway and known to interact with those nodes in the-sub
network

5. Users can focus on the particular node and plot the interacting partners of the focused
nodes.

6. Users can right click on the node and get the detailed description of that particular node.

7. Users can furér change the node size, colabeland itsfont size.



Background database

Currently, FunRich permits to use three typedatibases.
FunRich database
UniProt database

Custom database

Overview of FunRich tool database features

FunRich Database

Users can use this database to perform enrichment analysis against already defined human background data types like

~ | Manage database Gene antology Cellular process (BP) and Molecular function (MF)
9 Biological pathway, Protein domain, Site of sion, Tr iption factor, Human p map data and Clinical phenotype
| Either select pi isting or click to new db !" ism specific UniProt dbl
Setect database D Select UniProt Detabase = P UniProt Databaze Damiricad s il
UniPrat Database ’ . Saved UniProt databases
4| Manage database — Select |
Change Remaove
Configure dataase
_, | A Unipror Database
|
Clace

77777 Uploaded list of
a1 st ]

Select database

Uploaded annatation| [ o=i=ms v
or db file for the
above list of
genes against

Custom Database

Change|

Comfigure dgu
| Configure Custom

) Manage database

ick S which analysis
(Clevs) = / 1o be done
attributes/features of Y nce
genes could be for
m lexample CC, WF, BP,
pathway etc, In this
ok =" | [case, it is ASD (autism|
Pty

o 1] |gene list

Figure 2. Overviewof different background database in FunRich

10



FunRich database FunRich database option can ongy/iised to search human datasets (Fig.
3). In order to use this optiofpllowing stepsneeddo be carried out.

f

/,;“ resources used in FunRich tool

[ Quantitative data

| S—

Figure 3. Types of human background data sets usedrimRich database

1.Clickonthea dd datnalegettdhe category Oupload dat a

2 . Click on 6é6Browsed button to upload the o
0 c o thheyg@nes/protein list ardick ontheb a p p | y 6 Wshre carbsubmit all typeof
genes/protein listas expl@di n t he o6t ype of query/input 1|i s
FunRich tool featureso.

3. Enter the name of the data.s&tshortnameis advisable.

4 . I n order to select the backgbutenumndertbe n Ri ¢ h
category O6Manage dat abas e 0 resp&tvidatabase.6 changedod

5. After loading your query lisand selecting the appropriate background databhse
FunRich tool automatically maps your list of genes/proteinfi@obackground datasets and
displays the mapped and unmapped number of genes/proteins list

11



6. Thed C h acontod the Enrichment analysis tabsgyemabled Click the icon to depict the
results of the enrichment analysis against different backgrdhumandatasetgby default,
column graph for the cellular componeéntlisplayed).

7. Click on the interested tabs (named as Cellular component, Molecular function, Biological
process, Biological pathway, Protein domain, Site of expression, Transcription Gctmal
phenotype) displayed below the graphs

8Users can visualize the results in differen
typebo

9. By default, only 6 best (based on theglues) enriched terms are displayed. Users can
furtheri ncrease these numbers of displayed ter ms

10. Users can further customize the graplsdidgctinghe enriched terms.

11 Users can also edit the title, axis, labels, legends and style of the graphs in various
formats.

12. Users cardisplay separate numbef fold enriched/depleted against these background
datasets by cliclkadag on the icon named 6

13. Besides downloading the individual graphs, users can download the entire enrichment
analysis results againatl these dataets in the single€el sheet for further validations by
clicking on the icons réspextvely Chart 6 and OExpo

12



UniProt database

The UniProtdatabase option cabe used to searchgainst different orgasms currently

supported by UniProCurrently, the FunRich suppsell the list of query/input genes/protein

Il ist as specified in this documentlorderecon unde
use this optionfollowing steps needs to be carried out.

1. Repeat all the above steps except dtep

2. To select Uni Prot dat abase, click on th
dat abased. Further, click on the O0changeb

confirm the same.

e
b

3. Changing the dabase to UniProt from the othgatabasevill result in deletingthe entire
user submitted query list. The same message will be displayed as popup message. Please
select 6Yesd to proceed further.

4 Next <click on the 6Confiagwrgeor ynioRrontfd gluu tet
new window wi || appear asking the user eithe
from the already existing 6Saved Uni Prot dat

5. If the user decides to add new UniPtbat abas e, then click on t
button.A new window appears asking the ysather to select one from the list of organism

to downloadthe corresponding organismspecific UniProt database. Currently, the list
contains ~11different taxonorcal level Fig. 4) against which enrichment analysis can be
performed. Withn the same window, users can either upload the UniProt database stored in
their local system or can directfick on theURL link (Fig. 5) provided to download the

most updatedatabase from UniProt directly and can further upload the same.

13



- UniProt Database Download

Download
Archaea (TaxonID:2157)  v| | Download |
Archaea (Taxon ID:2157)
Bacteria (Taxon ID:2)

U Fungi (Taxon ID:4751)
Human (Taxon ID:9606)
¥ Invertebrates (Taxon [D:-)
Mammals (Taxon ID:40674) pecific UniProt
{ Plants (Taxon ID:3193)
Rodents (Taxon ID:9989)
Vertebrates (Taxon ID:7742)

Viruses (Taxon 1D:10239) Close |

Figure 4. UniProt database download features

-9 UniProt Database Download E__M

Download

Archaea (Taxon 1D:2157) i w ’ l Download |

Upload local file

| Browse l

Alternatively click here to choose specific UniProt
database to be uploaded.

| Close l

Figure 5. Uploading UniProt database directly from UniProt site

6. Enrichment analysis and further graphical visualizations can be perfornegglamed in

the above steps under the

secti

on

06 FunRi
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Custom database The power of comparing any query/input list against any user specified
databaserrespective of any organisnexistsin the custondatabase option®lease follow
these steps given below for further analysis.

l1.Repeat the above steps 2 and 3 as given und

2 . Click on the oO6Configure Customé6 Abnewt on u
window will appear displaying preexisting or earlier saved gene/protein list and its
corresponding annotation/database file. Users can cleitbge to remove the existing one or

upload the new one.

Uploaded list of
2 genes in this step
—1
5 1 Uploaded annotation|| oetseeves
Custom Database cosn e = or db file for the
~ | Manage database e G e above list of e Ty
. — genes against St
vt o ik e which analysis plda
— o b done [y p———r—
P attributes/features of v [N | Losd_|] Cance
genes could be for :
w lexample CC, MF, BP,
deiat ol d ey pathway etc. In this
| Manage spectrum disorders)
% L] |gene tist :‘ ~
3.If user decides to upload thenewoney st c¢cl i ck on the o6removed |

be prompted to upload the new entire list of genes/proteins.

4. This entire list of genes/proteins actually represents the list of genes/proteins as key
identifier for which anotation/database filevould be uploadedhgainst which users are
interested in enrichment agsis.

5. After uploading the entire list of genes/proteins, the users are asked tdrse|eaitticular
column (also known as key identifier) for which further database/annotationvifilde
uploaded in the next st€pig. 2).

6.0nce upl oaded, cl i c k .blere, usér ean Gphaddhe databaselfila s e 6
and select the type of database either from the existing list of names or give their own name.

7. In the next stepysers are again asked to select the particular column containing the list of
genes/proteins. Please make user you have selected the same identifier exist in this database
file as selected in the above step 5. Besides, the users must select anotheabddiitiom

which contains some features/category/phenotype for those genes/protein lists.

8. Click on ORead and Applyd button and clic
to be highlighted/selected. Once this custom database is seles#tesi ar@equired to follow

steps mentioned in the OFunRich databased se
lists and further carry the enrichment analysis of that list.

15



Walk through examples

This section details the steps reqd to generate fewgraphs usingsample datsets like
neurological disorders and lipidomics gene lists

How to generate Venn diagram

1. Download the sample data at

Input/query gene list http://www.funrich.org/sample datanple_data.7z

Background custom annotation/database ffitgo://www.funrich.org/customdbustom_db.7z

2. Upload the downloaetl input/query gene lists a me d
t he

i nto

3.Cl i

c k

on

FunRi

t he

ch tool usi

ng

OASD. t xt 0,

the oO0Upl oad

OADHD.

itogeneratenVanm eiagralietween these three datasetp
default, scalable ®n diagram for these datasets is generated.

4. Users can also right click on those numbers to further select those genes for further analysis

(Fig. 6).
5 Load

41t h

i nput/ query

gene | i

these four datasets will be generateid(6).

st

named

OXLI D.

I FunRich

g Enrichment Analysis

@ 4

Venn

A | Upload data sets
ASD
[353/361 genes ]

fManage‘ 1Remove‘

8 unmapped genes
ADHD
[139/158 genes ]

IManage‘ !Remove‘
19 unmapped genes

sz
[208/218 genes ]

[ Manage‘ 1 Remove ‘

10 unmapped genes

tManage‘ IRemove‘
| Add data set|

A | Manage database

Manage

1]

Chart  Chart Compare Fold
Type ~ -

Interaction Model

Heatmap

Style -

B Title ~
i Axis ~

Label ~
Legend ~

= ] Size v
No. of displayed terms 6 é X
Save

Chart based on quantity >
i Chart ~

ExportExcel

ADHD (158)

136

ASD (361)

247

XUD (93)

7

SZ (218)

0 187

Figure 6. Venn diagram depicting four dataset generated by FunRich tool
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http://www.funrich.org/sample_data/
http://www.funrich.org/customdb

6. Click on the o6Vennd icon options and then
dataset named O6XLI DO t o -Yearvdagram(Figg.ck t o t he a

e -
Enrichment Analysis Interaction Model Heatmap

) ,d - :‘:_' No. of displayed terms 6 (25 ,é i X

Label ~
Venn Chart || Chart = Compare = Fold v Chart based on quantity Save
n St old | | egend uanti o ExportExcel

) Upload data sets

ASD
[353/261 genes|

Manage| Remove|
8 unmapped genes
ADHD
[139/158 genes i)

[Manage| [Remove|
19 unmapped genes
sz

208/218
[208/218 genes] 187

[Manage| [Remove|
10 unmapped genes
18

Add data set

~) Manage database 5 4

330 ASD (361)

Show Genes
Use as new Input Gene Set

v

136

Manage |

ADHD(158)

Figure 7. ScalableVenn diagram of the sample datasegenerated using FunRich tool

7.Clickonthisiicon just | ocated above the 6Venno
the option named OArea to be proportional t
OAppl yb6 but t oreunscilablidenndiagtam (Ffge ner at

FunRich
Enrichment Analysis | Interaction Model Heatmap

d itle v Style v = p Size »
@ d @ [/ I Tie AZ:V No. of displayed terms 6 £ é = x

Label ~
Ve:m Chart 'Fyh;:v Fompate || Eaid Legend ~ Chart based on quantity CS’_;": . ExportExcel

A | Upload data sets

ASD
[353/361 genes ] ASD (361)

Manage| |Remove|

8 unmapped genes
ADHD
[139/158 genes |

[Manage| [Remove| -

19 unmapped genes

Sz
[208/218 genes |

Manage| [Remove|

10 unmapped genes

XUD
[93 genes] 18

[Manage| [Remove|

(Add data set|

A | Manage database
9 |

SZ(218) y ’ADHD (158)

Manage

Figure 8. UnscalableVenn diagram generated by FunRich tool
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8. To generate matrix table also known as pairwise compasagaim repeat the above step7

but check the opt-domp anra nseoththéoSthioywd @i t he 0 Aj
button (Fig9).

I FunRich

m Enrichment Analysis Interaction Model Heatmap

s 7 d itle v Style ~ ( ] Size-
@) ﬂd 1_1 I Title Ax e‘ No. of displayed terms 6 ‘é e X
= . ~ Label ~ 3
Venn Chart  Chart = Compare @ Fold

- Chart bas n quantity Save
Tyas Legend a ed on quantity Chacis

[<})

ExportExcel

» | Upload data sets
ASD
[353/361 genes ]

|Manage‘ [Remove[

8 unmapped genes
ADHD
[139/158 genes ]
|Manage‘ [Remove‘
19 unmapped genes
Sz
[208/218 genes ]

IManage‘ tRemove‘

10 unmapped genes
Xup ASD (361)
[93 genes ]

[Manage| [Remove| ADHD (158) 13 (2.6%)

—— SZ(218) 22 (3.9%) 13(36%)
[Add data set|

ASD (361) ADHD (158) SZ (218)
~ | Manage database

Manage ’

Figure 9. Matrix table (pair-wise comparison) generated by FunRich tool.
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How to perform enrichment analysis

This section describes steps to perform enrichmegiiysis using the sample dataset against
different background databases.

Against FunRichbackgrounddatabase

1. Upload the downloaded sample datasegssme d &6 ASD. t x tirdo thekruhRichX L | D. 1
tool as explained in the above steps

2. By default, FunRich database is selected as background database against which enrichment
analysis can be performed.

d
3.Clickonthe ™ i con namedddéGleaecd O6ASDO as ion put d
display the enrichment results against FunRich background database.

4By defaul t, dbéeQoilcutmnngg rtahpeh 6enr i c hmentfirstanal ys
six6Cel | ul ar (CO® mtp & dispeyecased on the-palue

. . g i g = . .
5. Click on this icor "o f displayed terms =) and increase the number to 8 to show eight

differentCC terms. The size of the graph displayed can be anytime increased or decreased by

clicking on thisicon®ize ~.

6.Cl i ck on the O6Axi séxbuwst tl arb@dionth specifittangetfodt he 6
clear vsualization of the terms on thge Xaxid(Fig. 10)

[ Funkich = | & [
BB - cment Analysis | nteractionModel  Heatmap

1 B Tite~ Style ~ = = Size v
%D 4 8 ) || ST No.of displayed terms | 8 553 =
enn

Label ~
Chart  Chart = Compare = Fold quantity s
2t et | | Comeers) | Fod | |ogena » Major Grid [ quantit e Exportéxcel

Minor Grid
X Axis Label Font

Y i el o :L,Ilular comnonent for ASD

X Axis Label Rotation ¥ st la es  Log(p-val
X Axis Label Rotation Angle: -45
Bar Width >

40— - } 8 -

ge of genes
~Log10 (p-value)
—— p=0.05 reference

3198 uonewIoyu] (v

TSC1-TSC2 |06 28

Cell surface [3.7 26

P<0.001
P<0.001

P<0.001 4
P<0.001

rcentage of genes

lonea-d) 1607

P<0.01 P<0.01

[353/361 genes ] I 125% 135%

[Manage| [Remove|
8 unmapped genes
Xup
193 genes]

(Manage] [Remove]
Add data set|

~) Manage database

i
Cellular component | Molecular function | Biological process | Biological pathway | Protein domain | Site of expression iption factor | Clinical phenotypes |

Figure 10. Enrichment analysis of sample dataset against FunRich database
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7. On the right side othe graph, a table containing all those eight CC terms is displayed.
Users can unatk any of those terms for not to §fleown on the graph.

8. Users caralso play around the other graph options like title, style, label and legends to
make it morecustomized.

99To further analyze same dataset 0OASDG6 for
Biological Process (BP), Biological Pathway (BP), Protein Domain, Site of Expression,
Transcription factor and Clinical Phenotype click on the tabs displagethe bottom of the
graph respectively.

[1]

Compare
10. Click on t = aincdo ns ed Gocmip adraetéa s et named 6 A
select dataset named OXLI D6 from the set B a

Chart
11. Click on thiwagconseélChart oDgpeldbnut <chart
named o6Clinical phenotyped on the ¥ om of
and select O0SoftEdged as one of the Style op
. Legend » | e L .
12. Click on _° . _ addredgce thedhéight ottloeregehysselecting the
option 6Reduce Heightod under the O0OAdjust Leg

%

13. To save the chart click on the icanS a @ e a o= .6The FunRich tool generated
6Doughnut chartoé with O6SoftEdged style depic
oft he two datasets OASD6 on the outer circle
your local system (Fig. 11).
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% Xlinked recessive: 35.5%

= Behavioral Psychiatric Manifestations:
°

39.9%

X-linked: 10.1%

Neurologic: 85.5%

Mental retardation: 29.7% I Central Nervous System: 84.8%

B Autistic features: 14.5%

X-linked dominant: 15.2%

I Neurologic: 85.5%

Autistic features: 14.5%
X-linked recessive: 35.5% N Head: 44.2%

B X-linked: 10.1%

Behavioral Psychiatric Manifestations: 39.9% . o,
Central Nervous System: 84.8% N Mental retardation: 29.7%

X-linked dominant: 15.2%

[ASD on outer chart and XLID on inner chart ]

Figure 11. Enriched Clinical Phenotypexompared between the two sample datasets
generated by FunRich tdo
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Against UniProtbackgrounddatabase

Please follow the below steps to perform enrichment analysis against UniProt background
database.

1. Click on the O6Managed butt.onSalnadetr d Glea rcg
check oUni Prot d at a lsaane.eYou wvdllnbeé pranptech daying thdt t h e
60Changing the database wil/ remove alol t he
proceed further

2 . Click on thet ®@Caodadighe eUtUnPPotot dat abase.
dat alasdsfrendt he downl oad | i st sel ect Ohuman (T
6Downl oaddé button to download the human Un
minutes the database will be automatically downloaded, uncompressed and upidtated.

| oadi ng, click on the O6closed button and Ur
database against which further enrichment analysis can be performed.

3. Upload the sample input list as explained in the previous steps to perform the ertrichmen
analysis.

22



Against Custonbackgrounddatabase

Please follow the below steps to perform enrichment analysis against Custom background
database

1. Pl ease repeat the above stepl under the s
selectiwmtgd 6ddJme Pk O6Custom databased to perfo
custom database.

2. Click on the o6Configure Customd button an
existingor presaved gene/protein list and annotation/database files.

3.Now, click on the oO0Upl oaddé b utandapioadtthe flew pl 0 a c
name oOcustom_gene _ | ist.txtdé& dowAftéramoddnd, f r om
sel ect t hhattord astbel namenofl tbeéKey ID for gene/proteidand click on the

O0Read and Applydéd bAtwiomdow Phowiered O6Tot alkrEn

4. In the next step, we will add custom annotation/database file for the above uploaded 2064
gene list. It could be any annotation like CC, MF, BP, Pathwdigease phenotype etc. In

this example, we will load custom neuronal and neurological disorder annotation file for the
above gene list.

5 Cl i ck on t he 0 Aadddrondthetlist bf atababe type seleddtnh er 6 . Ent
the name of this custom annotation/ damd abase
click on t he OBr owsebd button t o upl oad t h
¢&ustom_neuronal_neurological .dib xt 6 from t he dsetsynl oaded s ampg

6. After loading the custom annotation/database fles el ect t he o6col umn1l1lé
for the gene/protein column. Please make sure the data types for this column should be same

as selected in the step3qNext , sel ect t he 6 Cfol thenn 2 06 a
Neuronal Neurol ogi cal di sorder s columndé whi
annotation for the 2064 gene li€t.l i ck on t he hutheta droceed furtheé&kmp | y 6

upload custom annotation/database file containing 2281 entriee. &urt 6 Cl i ck 6 on t

and sel eatton. 6 Cl os e 6

7Now, upload the input/qguery gene | ist named
d
as explained in the previous steps and click or " dcon, select the char t

from the iconme- to display the enrichment of neuronal/neurological disorder phenatype
the oO0Bar (dRgdppho f or mat
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[ FunRich -

Enrichment Analysis

5y

@ 48
Venn Chart  Chart
: e

~ Upload dats sets
sz
[218 genes |

|Manage| [Remove

Add data set

~ Manage database

Interaction Model Heatmap
Tiles  Stylev = Size =
;I:d u':l -l rfa, of displayed terms. 6= ;é x
ol | {eoend'> Chart based on quantity ol Expertixcel
Neuronal_Neurological disorders for SZ
- Log10 (p-value) N Percentage of genes
0 50 100 150 200 250 300 30 P=0.05 elerence
I L 1 1 I 1 L J N p-value
:
:
i
g
g
H
)
.
120

NeuronsiNeurological disorders

Percentage of genes

Neuronal_Neurological disorders 2

5
Show Name %genes Log(p-val g‘
v |sz 100 3003 &
7 [aRD__[6 01 s
7 |aso 101 o g
v [xup 09 o 7
¥ |hPSD. 138 0

Figure 12. Snapshot of enrichment analysis against custom database using FunRich tool
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How to generate Heatmap

Currently, Heatmagdor a list of human query/input gene li generated using Human
proteome map quantitative dataset as backgrolteatmap works independently of
OFunRichdé, o6Uni Protdéd and oO0Customd database.

1. Loadsample input genetis named 0 c u.st  mdngteaskneple dataset file
as explained in the above steps.

e
. . . R

2. Click on the icor== named OHeatmap6é under the tab nanm

Heatmap for the input sample gene list will be generated using quantitative Human proteome

map expression t@base as background.

3. In order to visualize the normalized expression values, check the option button

Normaliseeachgene: || named 6 Nor mal.iFpreeacke geneh its getative &
expression across all those tissues is calculated and higher expression, by defaultewill ha
intense red color relative to the lower expression values.

4.Clickonthesi-i con named 6Save Chartoé and sel ect (
your local system foldg(Fig.13)

5. Users can further change the color scale of the Heatmap accordingly using theacolor

Figure 13. Heatmap of sample gene list generated using FunRich tool
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