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1. MANTRA Web Tool




MANTRA WEB TOOL

MANTRA (Mode of Action by NeTwoRk Analysis) is a software tool for the
analysis of the Mode of Action (MoA) of drugs and for “drug repositioning”.
It is based on network theory and non-parametric statistics on gene

expression data.
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MANTRA WEB TOOL - Mantra 2.0 Features

® N O U A WD

Database for add and storage of experiments, nodes, and

distance matrix

Annotation and editing tools for nodes
Deleting nodes

Integration of a pipeline of microarray analysis

Downloading tabulated results and Cytoscape file (.sif format)

Common genes analysis
Advanced search for nodes
Gene set enrichment analysis
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MANTRA WEB TOOL - Mantra 2.0 Features

MANTRA 2.0 has been implemented by customizing the Applet version
of Medusa (Hooper and Bork, 2005), a front end for protein interaction
databases, which can be also used as a general graph visualization tool.

The MANTRA 2.0 implements the method in (lorio, et al., 2010) for the
discovery of drug MoA and the repositioning of known drugs from the
analysis of transcriptional responses.

It allows users to visually explore the Drug Network that we inferred
for 1309 compounds in a user-friendly environment providing, for each
of the drugs, information about biochemical interactions, therapeutic
indications, known MoA, pharmacology and targeted proteins.

By exploring the Drug Network, users can identify unexpected
similarities between drugs acting on different direct intra-cellular
targets and search for “repositionable” drugs.



MANTRA WEB TOOL - Register and login

To access the web-tool click on “Login” in top right.
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Home page Ahout

Overview

Mode of Action by NeTwoRk Analysis (MANTRA) is a computational tool for the analysis of
the Mode of Action (MoA) of novel drugs and the identification of known and approved
candidates for "drug repositioning”. It is based on network theory and non-parametric statistics
on gene expression data. In order to study a novel drug users have to give to MANTRA one or
more genome-wide ranked list of genes sorted according to their differential expression in a
treatment with the drug. On the basis of this input, MANTRA automatically integrates this
novel drug in a huge network of compounds in which the topology reveals similarities and
differences in MoA. To make novel hypothesis on known and FDA approved drugs, hence to
find "repositionable drugs”, users have just to explore this drug network.

Our MANTRA transforms the information hidden in a microarray experiment into a meaningful
landscape of drugs providing an "enlightened” view of them

Getting Started

Here you can download a quick tutorial to the use of MANTRA applet. Corning Soon
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) -~ dap——" K The MANTRA analysis framework is implemented as a set of MATLAB functions. The online
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1l = 5 Sl system (a front-end to the STRING protein interaction database).
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“"""‘mm,w MANTRA is maintained by di Bernardo Lab members at TeleThan Institute of Genetics and
mepacrine I Medicine (TIGEM). MANTRA has been developed by Francesco lorio. The method has been
R -0 conceived by Francesco lario and Diego di Bernardo,
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MANTRA WEB TOOL - Register and login

M a ntra 2 -o Mode of Action by NeTwoRE Analysi=

About

Home page

Login

|Flease type your username and passwoard.

e
<[New to Mantra

I —

2 Heuis@

Lsername;

Fassword:

*kkkkkkk

Account Information

bolognaxX

O] Keep me logged in

) (B

1.

If you are not registered, click
on “New to Mantra ?
Register here”;

After filling in the registration
form, you will receive an
email with a link to activate
your account;

Access to the web tool with
your username and
password;

At last, click on “Enter”’.



MANTRA WEB TOOL - Workspaces

Our web tool consists of three different workspaces:
a) Analysis
b) Network
c) Search

Each of these workspaces can be selected, after login, by
clicking on the respective tab.

M a n t ra 2 n 0 Mode of Action by HeTwoRk Analysis

Home page About Metwark =earch Analysis




OUTLINE

2. Analysis

a) New Experiment




NEW EXPERIMENT

A user can choose to integrate its own drug in the Network and to classify
its MoA by uploading ranked lists of Affymetrix probes or raw data of

Affymetrix chips on our server.

M a n t ra 2 = 0 Mode of Action by NeTw.

Home page About PMetwarl

i Bioinformatics Cere-
iyfm Telethon Institute of Genetics and i

Upload ProbeSetiDs List |

To insert a new experiment
open the “Analysis” tab and
select “Insert new
experiment” in the left side
menu.




NEW EXPERIMENT - Upload Probes List

To upload a probes list click on “Upload ProbeSetIDs List” button.

M antra 2 -0 Mode of Action by NeTwoRk Analysi=

Home page About Metwark

i Bioinformatics Core:
1Y€ Telethon Institute of Genetics and

Insert New Experiment

I > [ Upload ProbeSetDs List ] [ Microarray Analysis




NEW EXPERIMENT - Upload Probes List

o«

Enter “Analysis Name”, “Chip Name” and select a .txt file, containing
all the affymetrix probe-set identifiers sorted according to their
differential expression following treatment with the testing drug.

M a n t ra 2 ] 0 Miode of Action by NeTwoRE Analysis

Home page About [Metwark Search

i Bioinformatics Core

IGEIMN Telethon Institute of Genetics and M

HELP Insert New Experiment

Upload ProbeSetiDs List




NEW EXPERIMENT - Upload Probes List

Fill some required fields (such as Mail, Generic Description
and Category) and click on “NEXT".
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NEW EXPERIMENT - Upload Probes List

Fill some category parameters (such as Cell line, Name, Dosage and
Timing, Perturbation Type and Replicates Number) and click on
“SUBMIT”.
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Ahout [N etwark
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iﬂb'm Telethon Institute of Genetics and Medicine.
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Select Cell Line:

|
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NEW EXPERIMENT - Microarray Analysis

The addition of a Microarray Analysis pipeline allows to analyze raw
data from microarray experiments with the Affymetrix platform.
Click on “Microarray Analysis” button.

M antra 2 -0 Mode of Action by NeTwoRk Analysis

Ahout [ etwark

i Bioinformatics Core
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Insert New Experiment

Upload ProbeSetDs List ] [ Microarray Analysis J < I




NEW EXPERIMENT - Microarray Analysis

Upload .cel files and click on “NEXT”.

M antra 2 -o Mode of Action by NeTwoRk Analysis

Home page About etwork Search Analysis

i Bioinformatics Core
YEIM Tithon instte of Gentcs o ekt = S

Microarray Analysis

Upload Affymetrix .cel files

Experiment Name: || GG
Upload file:

HELP
DOCUMENTATION




NEW EXPERIMENT - Microarray Analysis

Fill some required fields (such as Mail, Description, Category and
Platform Type) and click on “NEXT”.
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NEW EXPERIMENT - Microarray Analysis

Select and load the treated and control files (drag & drop .cel files
to the corresponding box) and click on “START ANALYSIS”.

Mantra 2 -0 Mode of Action by NeTwoRk Analysis

Home page About Network Search

Microarray Analysis

Upload Files
Drag and drop .cel files to the corresponding box

Available files Treatment Exp1

GSM443978.CEL GSM443979.CEL IGSM443981.CEL ]
GSM443982.CEL GSM443989.CEL @SMMSQBB.CEL I

GSM443980.CEL GSM443984.CEL
GSM443983.CEL
GSM443985.CEL
GSM443987.CEL
GSM443986.CEL

‘ START ANALYSIS 9
L

7




OUTLINE

2. Analysis

b) New Node



NEW NODE

Selecting from the list the experiments of interest it is possible to extract “K” ordered
lists of genes, one for each experiment selected. The “K” lists, appropriately
recombined, contribute to the creation of a new node of the drugs network.

Mantra 2 -0 Mode of Action by NeTwoRk Analysis

Home page About

CtBP_Colanzi CtBP Colanzip 1 Forward Other
PI3K_Ex20_R PI3K Breast with DMSO Geod17785 B Inverse  Other

PI3K_Ex20dmsofinh_F PISK Breast DMSO/Inhib Geod17785 g Forward Other
PIBK_ExS_R PI3K Breast Ex9 Kitreat - HG1.0 34 Inverse  Other
PHA-B90509 A2780 treated CDK-509 35 Forward Other
PHA-848125 A2780 treated CDK-125 and MCF7 treated CDK-125 36,38 Forward Other
PHA-793387 A2780 treated CDK-887 and MCF7 treated CDK-887 37 42 Forward Other v
New node

[AII V“ Select Experiment Category

LCDK—125 VJ Select an experiment O Select all experiments

User experiments list [ Flag all experiments

Selected|id_exp|name |data_ins category | description ilimin dosage ‘erturbalion

CDK- 22/01/2013 HG- Neniano Medical Sciences (NMS) -

O = 125 12:06:51 U133_Plus 2 O 42780 treated COK-125 e Eaic e i
CDK- 230172013  HG- Nerviano Medical Sciences (NMS) -
B 1% 095903 U133 Plus 2 O MCF7 treated CDK-125 unkngwn unknpwnjunknown = MGET
Node name I I
Node description l
Node Category [Drug b

[is Private

[ Create Node | [ Create Inverse Node |




NEW NODE

Selecting from the list the experiments of interest it is possible to extract “K” ordered
lists of genes, one for each experiment selected. The “K” lists, appropriately
recombined, contribute to the creation of a new node of the drugs network.

Mantra 2 -0 Mode of Action by NeTwoRk Analysis

Home page About Network Search Analysis

ey Soring Category [
CtBP_Colanzi 1 Forward Other

PI3K_Ex20_R 1S0O Geod17785 5] Inverse  Other

PI3K_Ex20dmsofinh_F PI3K Breast DMSO/Inhib"Geod17785 8 Forward Other 0
PIBK_ExS_R PI3K Breast Ex9 Kitreat - HG1.6
PHA-B90509 A2780 treated CDK-509 35 Forward Other
PHA-848125 D125 3638 Forward Other
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€

\ Nodes created
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NEW NODE

Selecting from the list the experiments of interest it is possible to extract “K” ordered

lists of genes, one for each experiment selected. The “K” lists, appropriately
recombined, contribute to the creation of a new node of the drugs network.

Select experiments using the appropriate
drop-down menu.
Fill the fields (Name, Description, Category)
and click on “Create Node” (or "Create
Inverse Node").

"Create Inverse Node": to
create ranked list of genes with

™~

inverse sorting.

User experiments list

Se',ct.‘ediid ex‘name |data_ins

%\ New node
All v | Select Experiment Category
CDK-125 ¥ Select an experiment O select alyexperiments

!chi name |category|description

[ Flag all experiments

flimin | dosage erturbalion|cell line

CDK-  22/01/2013 HG- Nerviano Medical Sciences (NMS) -
DY% 1% 120ms U133 _Plus 2 M/ 42780 treated COK-125 inkoowsi|inknoen mkooe  |ecied
CDK- 230172013 HG- Nerviano Medical Sciences (NMS) -
B %5 095903 U133_Plus 2 MCF7 treated CDK-125 O W T L
‘ Node name [ / |
Node description | /
MNode Category |Drug / vl

[is Private

‘ | Create Node | [ Create Inverse Node |




NEW NODE - Editing and Deleting

Two possible operations on the nodes:
1. annotate and edit the details of the user nodes
2. delete the user nodes

M antra 2 [} 0 tode of Action by HeTwoRk Analysis

Harm e Ahout IMetwark

CtBP_Colanzi »
W PISK_Ex20 R
B |PI3K_Ex20dmsofinh_F
Pl3k_Ex2_R

PHA-RAR12A b

IdDrug 1425

DrugName PHA-BB0509
Description AZVE0 treated COK-503
DrugClass

Community 0
DTargets

MOA

Pharmacology
TherapeuticUses
Therapeuticindications
Interactions

ATC Code

IUPAC Name

Smiles

InChi

PubChem Accession
Number

ChemBank Accession
Number

Chebi Accession
Number

Is private drug




OUTLINE

2. Analysis

c) GSEA



Gene Set Enrichment Analysis (GSEA) is a computational method that determines
whether a defined set of genes tends to occur towards the top or bottom of the
ranked gene list for each mantra drug.

M antra 2 -0 Mode of Action by NeTwoRk Analysis

Home page About Network Search Analysis

Input data format: @ Gene Symbols O Affymetrix HG-U133A probe set IDs O Entrez Gene IDs

Insert the list of genes to be analyzed (official gene symbols)
GSEA |

Gene Set Enrichment Analysis (GSEA) is
a computational method that determines
whether a defined set of genes tends to
occur towards the top or bottom of the
ranked gene list for each mantra drug.

Start Analysis

I After pasting the list of genes to be analyze,
clicking the Start Analysis button launches the
GSEA. The output will give a score for each
mantra node, the higher will be in absolute value
the more the set of genes will be enriched.
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3. Network

a) View




VIEW

The nodes represents the drugs and the edges the distances between
them. The drugs belonging to the same community are represented with
the same color.
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Metwaork

Distance Threshold:
Meighbours:

Depth:
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The network tab provides a subnet view based on several parameters
(distance threshold, the number of neighbors, depth, number max nodes)

and according to the selection of one or more nodes available.
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Metwaork

About

[ Update Network ] [ Unselect all Check] { Distance Table ][ Hierarchical Table ][ Commaon Genes ][ Cytoscape File ]

Press Shift+ Click on Node for additional informations
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Clicking on the “Update Network" button will refresh the
view.
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[ Update Network ] [ Unselect all Check] ] Distance Table ][ Hierarchical Table ][ Commaon Genes ][ Cytoscape File ]
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VIEW - Applet Menu: Distance
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You can unflag “Distance” to erase the label of the edges.
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You can unflag “Labels” to erase the label of the nodes.




VIEW - Applet Menu: Layout
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You can click on “Layout” to change the network topology.



VIEW - Applet Menu: Relax
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You can flag “Relax” to relax the network edges.
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You can move the sliding bar to zoom in a part of the

network.




VIEW - Navigation Menu

From the left side menu you can edit the search parameters
to browse the network

Distance Threshold: F h Threshold to filter the network based on the edges distance
Neighbours: 100 &= Number of nodes by visualize near at the selected node
Depth: 1 &= Level of network navigation

Max nodes number 1000 h Max number of nodes visualizable

Available nodes: 12 h Displayed nodes; nodes available on the applet

View all Nodes h Flag to view the entire nodes list or personal nodes only

[J acebutolol
[J aceclofenac

[J acemetacin

Available nodes that

O acenocoumaral

could be used as targets Oacepromazine
. O acetazolamide

of network exploration =Ny

O acetylsalicylic_acid
O acetylsalicylsalicylic_acid

O aciclovir

£



VIEW - Nodes Information

To visualize the nodes
information :

1. hover the mouse
on a node to open
a tooltip

press shift + click
on node to open an
additional

information page,
with links to external
drug databases

PubClhem CHEMBANK
ChEBI

parthenolidg cyrinine

Tphostin_AG-825 proscillaridiff)

GW-B510

Biologic;
apigerg Biologic:
6 Biologic
|

MOA <

Pharma

staurosp@he . NI S-Flavopiridol ® manarden L
\ HT withaterin_A
alsterpailone | disulfiram
@ 4
N \ /
azacmdln?\\\ ".‘ .. lutealin tiifluoperazine 0.72 ouabain
m e 3305%7 07202073 43
camptothesin N 0¥ 044 086 /o )
Y \ . y 0.7 phenoxybenzamine
Name Mantra

*P‘“‘*User Affiliation Mothing
Drug targets TOP

fis¢| Therapeutic Indications Gastrointestinal MeoplasmsHIY Infections Meoplasms
@ | Therapeutic Uses Therapeuticl)ses

complex and thereby stabilizing it. This prevents DMNA relegation and therefore causes DA damage
whichresults in apoptosis.

andadverse drug reaction. Camptathecin is believed to be 3 potent topoisomerase inhibitar
thatinterferas with the essential function of topoisomerase in DNA replication
Drugclass Topol inhibitors

Fanespimycin
al Description

al Community 14
al Interactions acts as an enhancer of protein topoisormerase (OMAY | acts as an inhibitar of protein topoisomerase (DRA)

amptothecin hinds to the topoisomerase | and DRA complex dhe covalent comples) resulting in a ternary

iide
cology Camptothecin dermonstrated strong anticancer activity in preliminany clinical trials but also low solubility

[4]

1 I [*]

=
Relax Edge colours Labels Distance

10 60 110 160 210 260

idDrugs 1064

DrugMame puromycin

DrugClass protein synthesis inhibitors (elongation inhibitors)

Community 40

DTargets

Interactions

Therapeuticlndications

TherapeuticUses

MOA

Pharmacology

X 0.5

¥ 0.5

c 02550

ATC_Code

IUPAC_Name 3{[(2S)-2-azaniumyl-3-(d-methoxyphenyl)propanoyl]amino}3-deoxy-N, N-dimethyladenosine

Smiles COc1cece(C[C@H)(NHI+)C=ON[C@@H)2[C@dH)(CO)0[C@H]( C@@H]20)n2enc3cinenc23)N(C)C)eet

InChi InChl=1S5/C22H29N7 05/c1-28(2)19-17-20(25-10-24-19)29(11-26-17)22-18(31)16(15(3-30)34-22)27-21(32)14(23)8-12-4-6-13(33-3)7-5-
12/h4-7 10-11,14-16,18,22 30-31H 8-9 23H2 1-3H3 (H,27 32)/p+1/114- 15+ 16+,18+ 22+/m0/s1

PubChemAccessionNumber [99364948

ChemBankAccessionNumber|_

ChebiAccessionMumber 60255
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3. Network

b) Button Panel




BUTTON PANEL

In the top panel there are six buttons, each with a specific
function. The first two buttons can be used to change the
displayed network.

| Update Network || Unselsct all Check] [ Distance Table ] [ Hierarchical Table ] [ Common Genes ] ’ Cytoscape File

Update Network Unselect all Check
update the network in basis refresh the network
to selected parameters in the unselecting all nodes

navigation menu and to
selected nodes




BUTTON PANEL - Distance Table

[ Update Network ] [ nselect all Check] | Distance Tahle | [ Hierarchical Tahle ] [ Comman (Genes ] [ Cytoscape File

Selected Drug Distance Drug2 Community Description TherapeuticIndications Interactions Drugclass
NMS-E973 0 NMS-E973 0 MCFT treated E973
MCF7 treated
NMS-E973 0,0571304 MMS-Tanespimycin |0 Tanespimycin17AAG
NMS-E9T73 0.25499 NVP-AUY922 0 MCFT treated AUY922
. . HSPY- inhibitors
MNMS-ES73 0.324585 alvespimycin 28
i Gram-Megative Bacterial InfectionsProtozoan |acts as an inhibitor of protein heat  |HSP9- inhibitors
NMS-E973 0.388934 geldanamycin 28 Infections Gram-Positive Bacterial shock protein 90kDa alpha
acts as an inhibitor of protein w-src - [HSPS- inhibitors
NMS-E973 0.433366 monorden 28 sarcoma (Schmidt-Ruppin A-2) viral
HSP9- inhibitors
NMS-ES73 0,556559 tanespimycin 28
) protein synthesis
NMS-EST3 0,604252 puromycin 40 inhibitars (elongation
Proteasome
NMS-E973 0.651395 MG-262 40 inhibiters and UPS
NMS-E9T73 0,666335 withaferin_A 104
) Vomiting acts as an antagonist of protein Antipsychotics
NMS-E973 0,673863 trifluoperazine 100 dopamine receptor D2 (Phenothiazines)
NMS-ES73 0,585055 NMS-Daxorusicin [0 MCFY treated
Doxorubicin
i nitrosourea
NMS-E9T73 0.708295 lomustine 104 compounds used as

This table contains the distances of displayed edges and the

details of nodes near to selected nodes (such as Community,

Description, Therapeutic Indications, Interactions, Drug Class,
etc.).



BUTTON PANEL - Hierarchical Table

Update Network | | Unselect all Check| | Distance Table | | Hierarchical Table | | Common Genes | |

Cytoscape File

This table contains
a hierarchical
structure in basis to
the connections.

Clicking on a name
you can visualize
the node
informationin a
right window.

NMS-SN38

NMS-E973 - 0,7882506

NMS-Tanespimycin -
0,0571304

NVP-AUY922 - 0,2549896

alvespimycin - 0,3245948
geldanarnycin- 0 3889?3
monorden - 0,433366 ?
tanespirnycin - 0,556559
puromycin - 06042523
MG-262 - 06513953

withaferin A- 06663354

trifluoperazine - 06738632

NMS-Doxarubicin - 0,6850551

lomustine - 0,7082947

digulfiram - 0,7109033

HC toxin- 0,7228326

NMS-EQ73 - 00571304
NMS-SN38 - 0,788472

NMS-EQ73 - 0,2549896
NMS-ES73 - 0,3245948
NMS-ES73 - 03889336
NMS-ES73 - 0,433366
NMS-E973 - 0556559

NMS-E973 - 0.6042523

Uil

NMS-E973 - 0.6513953
NMS-SN38 -
0,7871002
PHA-793887 -
0767364

NMS-E973 - 06663354

NMS-SN38 -
0,7681578

NMS-ES73 - 06738632

I

NMS-E973 - 06950551
NMS-SN38 -
0,2860369
PHA-793887 -
0,4421239

NMS-EQ73 - 07082947

NMS-SN38 -
0,7692162

NMS-E973 - 0,7109033

ol i-w =T AE AR 150

NMS-E973 - 0,7228326

NMS-SN38 -
N TARAAQA

idDrugs
DrugName
DrugClass
Community
DTargets

Interactions

Therapeuticindications

TherapeuticUses
MOA
Pharmacology

X

y

c

ATC_Code
IUPAC_Name
Smiles

InChi
PubChemAccessionNumber

ChemBankAccessinonNumher

530

geldanamycin
HSPS- inhibitors

28

HSPS0AAT, HSFPE2

acts as an inhibitor of protein
heat shock protein 90kDa

alpha (cytosolic), class A
member Tacts as an inhibitor of
protein heat shock protein
90kDa alpha (cytosaolic), class
A mermber 1

Gram-Negative Bacterial
InfectionsProtozoan Infections
Grarn-Positive Bacterial
Infectionshlycoses Neoplasms

05
0s
02550

>
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BUTTON PANEL - Common Genes

[ Update Network ] [ Linselect all Check] [ Distance Table ] [ Hierarchical Tahle ] [ Lommaon (Genes ] [ Cytoscape File ]

Down Reguleted common genes - On/Off Table y

This button generates | TR

ATADZE - 213387 _at
BUB1H - 203755 _at

a dialog With the CYorfa1 - 221865 _at

CCMEZ- 211814 _s_at
M CEBPH - 212501 _at
analysis of common
CEMPE - 205046_at
CHACT - 219270_at
genes between
ID4 - 208281 _at
| d d INHBE - 210587 _at
Se eCte no ES. JMJD4 - 218560_s_at
KIF11- 204444 _at
KIF18A- 221258_s_at
MEIST - 204069_at
METTL1 - 204027 _s_at
MDCE0- 204162_at

In part|CUIar’ you W|” PAFAHTET - 211547_s_at

PDS5E - 204742_s_at
PLK1 - 202240_at

have two On/Off
PSRC1T - 201896_s_at

RASALZ - 219026_s_at

tables:

SAP30- 204300 _at
SR140- 212061 _at

1_ Down Regulated SREF3- 208673_5_at

TBC1D30-213913_s_at
TRIBT - 202241 _at

ge nes TRMTE1B - 221229_s_at

TSEMZ - 2195581 _at
VAWZ - 218807 _at

VLDLR - 209822_5_at
2 . U p Reg u I ate d CYP24A1 - 206504 _at
GMPS - 214431 _at
MAP3KE - 203837 _at
ge nes MSHZ - 209421 _at

TFE3 - 209363 _5_at

fon I o B v w J n e e o o e oo e e o el e e o e o e e e e e e e
oM O M OO KX X OOO0OOoOODO0 DX OO0 DX OO0 O} ONOoO0X XX oo
oM RO OK K MO R ON XXM MXHEORXHKOXXKEORKONORXXOODONR XX




BUTTON PANEL - Cytoscape File

Cytoscape is an open source bioinformatics software for visualization and
analysis of interactions networks.

Update Network ] [ Unselect all Check] [ Distance Table ] [ Hierarchical Table ] [ Comman Genes ] | Cytoscape File |

g

Creates a SIF (Simple Interaction Format) file:
nodeA <relationship type> nodeB

B <:| a text format invented for Cytoscape.
nodeD <relationship type> nodeE It consists of 3 columns: source, interaction

U type (distance), and target.

& Cytoscape Desktop (Session Name: epigenZ.c: ‘ZHEHE
File Edit View Select Layout Plugins Help

BEH Qe @ 8 - By d R [-[B]

Control Panel

In Cytoscape: e o

File - Import - Network |:>
(Multiple File Types) @

Visual Mapping Browser

= Edge Visusl Mapping

EEx

Edge Label Column 3
Edge Line Width  Column 3
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Moce Color Column 2
Hocke Label m

=) Unused Properties
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4. Search



SEARCH

The Search tab provides three different search mode: “Search for synonyms”,
”Search for text in the nodes description”, “Search for nodes by distance
starting one node”.

Mantra 2.0 ...

Horme page

Selected Nodes:

Add all nodes Add selected | Delete Selected




SEARCH

Selecting one node from the search results, it is possible to display
the node description and experiments detail.

Ahout

doxo

Add all nodes Add selected | Delete Selected

List of experiments

data_ins chip_name category description timing dosage perturbation cell_line
Doxorubicin - 23/01/2013 14:59.23  HG-U133_Plus 2  Other Nerviano Medical Sciences (NMS) - MCFY treated Doxorubicin unknown unknown unknown MCF7
Node Description
1dDrug 1431 . .
DrugName NMS—DuxurubiN EX p erime nts I nfo
Description MCF7 treated Doxorubicin .
e Node info
Community 0
DTargets

Doxorubicin has antimitotic and cytotoxic activity through a number of proposed mechanisms of action: Doxorubicin forms complexes
MOA with DNA by intercalation between base pairs, and it inhibits topoisomerase Il activity by stabilizing the DNA-topoisomerase Il complex,
preventing the religation portion of the ligation-religation reaction that topoisomerase Il catalyzes.

Doxorubicin is an antineaplastic in the anthracycline class. General properties of drugs in this class include: interaction with DNA in a
variety of different ways including intercalation (squeezing between the base pairs), DNA strand breakage and inhibition with the enzyme
topoisomerase Il. Most of these compounds have been isolated from natural sources and antibiotics. However, they lack the specificity of

Pharmacology the antimicrobial antibiotics and thus produce significant toxicity. The anthracyclines are among the most important antitumor drugs
available. Doxorubicin is widely used for the treatment of several solid tumors while daunorubicin and idarubicin are used exclusively for
the treatment of leukemia. Doxorubicin may also inhibit polymerase activity, affect regulation of gene expression, and produce free
radical damage to DNA. Doxorubicin possesses an antitumor effect against a wide spectrum of tumors, either grafted or spontaneous.
The anthracyclines are cell cycle-nonspecific




SEARCH

The search results can be added, all or individually, at the
"Selected Nodes" box.

Ahout

doxo

Add all nodes Add selected | Delete Selected

List of experiments

data_ins chip_name category description timing dosage perturbation cell_line
Doxorubicin - 23/01/2013 14:59.23  HG-U133_Plus 2  Other Nerviano Medical Sciences (NMS) - MCFY treated Doxorubicin unknown unknown unknown MCF7
Node Description
1dDrug 1431
DrugName NMS-Doxorubicin
Description MCF7 treated Doxorubicin
DrugClass
Community 0
DTargets

Doxorubicin has antimitotic and cytotoxic activity through a number of proposed mechanisms of action: Doxorubicin forms complexes
MOA with DNA by intercalation between base pairs, and it inhibits topoisomerase Il activity by stabilizing the DNA-topoisomerase Il complex,
preventing the religation portion of the ligation-religation reaction that topoisomerase Il catalyzes.

Doxorubicin is an antineaplastic in the anthracycline class. General properties of drugs in this class include: interaction with DNA in a
variety of different ways including intercalation (squeezing between the base pairs), DNA strand breakage and inhibition with the enzyme
topoisomerase Il. Most of these compounds have been isolated from natural sources and antibiotics. However, they lack the specificity of

Pharmacology the antimicrobial antibiotics and thus produce significant toxicity. The anthracyclines are among the most important antitumor drugs
available. Doxorubicin is widely used for the treatment of several solid tumors while daunorubicin and idarubicin are used exclusively for
the treatment of leukemia. Doxorubicin may also inhibit polymerase activity, affect regulation of gene expression, and produce free
radical damage to DNA. Doxorubicin possesses an antitumor effect against a wide spectrum of tumors, either grafted or spontaneous.
The anthracyclines are cell cycle-nonspecific




SEARCH

The selected nodes can be loaded directly in Network
Page clicking on “Load in Network Page” button.

Mantra 2 .0 Mode of Action by NeTwoRk Analysis

Home page About

Node Search Page Find Nodes: Selected Nodes:

Search for synonyms: daunorubicin doxorubicin
doxorubicin NMS-Doxorubicin
NMS-Doxorubicin

Search for text in the nodes description.

Search for nodes by distance: m
Mode: (+)-chelidonine v Add all nodes Add selected Load in Network Page | Delete Selected

List of experiments

data_ins chip_name category description timing dosage perturbation cell_line
Doxorubicin - 23/01/2013 14:59:23 HG-U133_Plus_2 Other Nerviano Medical Sciences (NMS) - MCF7 treated Doxorubicin unknown unknown unknown MCF7
Node Description
IdDrug 1431
DiugName NMS-Doxorubicin
Description MCF7 treated Doxorubicin
DrugClass
Community 0
DTargets

Doxorubicin has antimitotic and cytotoxic activity through a number of proposed mechanisms of action: Doxorubicin forms complexes
MOA with DNA by intercalation between base pairs, and it inhibits topoisomerase |l activity by stabilizing the DNA-topoisomerase Il complex,
preventing the religation portion of the ligation-religation reaction that topoisomerase |l catalyzes.

Doxorubicin is an antineoplastic in the anthracycline class. General properties of drugs in this class include: interaction with DNA in a
variety of different ways including intercalation (squeezing between the base pairs), DNA strand breakage and inhibition with the enzyme
topoisomerase Il. Most of these compounds have been isolated from natural sources and antibiotics. However, they lack the specificity of

Pharmacology the antimicrobial antibiotics and thus produce significant toxicity. The anthracyclines are among the most important antitumor drugs
available. Doxorubicin is widely used for the treatment of several solid turnors while daunorubicin and idarubicin are used exclusively for
the treatment of leukemia. Doxorubicin may also inhibit polymerase activity, affect regulation of gene expression, and produce free
radical darnage to DNA. Doxorubicin possesses an antitumor effect against a wide spectrum of turnors, either grafted or spontaneous.
The anthracyclines are cell cycle-nonspecific




SEARCH

The search results can be selected and loaded directly in
Network Page.
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5. In Summary




IN SUMMARY - Workflow

Input

Output

Step 1: Uploads the Experiments Network View

ousbain |a.namma_cdl iram
. [ ]
Upload ProbeSetIDs List o sgosin
[ ]
thiostraptan
phenaxybenzamine
071072 972 ®
parthenalide 0.7
SN HG-U1334 b ® 071 o
072 NWIS-Daxorubicin
3 Ji fil 0.68 o
ceqli file Jomustine 0.72
= [ ] 087 NWS-Tanespimycin
.05 HMS-Ea73
0.67 |
UPLOAD tiifluaperazine 0.28
0.65 1
i - § 063 \ 0.34 NVP-AUYE22
Y £ ne-202 A.57 I‘U 43 *
Y. g 0.56 10.
[ ] \
alvespimycin
Step 2: Create New Nodes s \ °
\ %\danamy
puromysin \
New node @ (a.naspimymnm.onolden
All ~||  Select Experiment Category 0.0 Distance 1.4

¥ | Select an experiment [Jselect all experiments

User experiments list

e e e e —

Z’ZIEIM’ZCIG HG- Nemann Medical Sciences (NMS)
3% CDKI25 opE51 U133 Plus 2 AD780 treated CDK-125

Tabulated Results

Other

O 38
40
Node name

Node description
Node Category
[is Private

23/01/2013 HG-

COKAZS 095903 U133_Plus_2

Tanespimycin- 23/01/2013 HG-
17AAG 11:22.22 U133_Plus_2

Drug v

[ Create Node ]

I Create Inverse Node

Other MNerviano Medical Sciences (NMS)
MCF7 treated CDK-125
Nerviano Medical Sciences (NMS)
Other MCF7 treated Tanespimycin-
17AAG

Selected Drug

Distance

-
Drug2

Community

TherapeuticIndications

Gram-Negative Bacterial InfectionsProtozoan Irj

NMS-Tanespimycin (0.391792 geldanamycin (28 Gram-Positive Bacterial InfectionsMycoses Ne
NMS-Tanespimycin  |0.431153 monorden 28
y Vomiting
NMS-Tanespimycin  |0.673294 trifluoperazine | 100
NMS-Tanespimycin  |0.675602 lomustine 104
. . . Neoplasms Bacterial Infections
NMS-Tanespimycin  |0.685952 parthenolide 104

In step 1, the user uploads the experiments data in affymetrix-compatible format. In step 2, the user can filter
the experiments based on the characteristics and annotation, and create new nodes. After processing, the
recalculated network is available in a viewer of web-based interactive and in several tabulated formats (as a
Distance Table, a Cytoscape-compatible format, and browser tables with links to external source databases).
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6. Conclusion




CONCLUSION

= The potential of the massive quantity of public available
gene expression data has not been fully exploited.

= A significant number of published works showed that it is
possible to identify drug repositioning opportunities by
using genome-wide signature-matching methods.

=  MANTRA web tool is the construction of unique platform in
which it is possible to explore and expand the network of
drugs. In addition to hypothesize new therapeutic
applications for approved drugs, already present in the
network, it is possible to study the repositioning of new
drugs by analyzing their neighbors.
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