miRNet 2.0 Tutorial 1
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Computer and browser requirements

* A modern web browser with JavaScript enabled
e Supported browsers include Chrome, Safari, Firefox, and
Internet Explorer 9+
* For best performance and visualization, use:
 Latest version of Google Chrome
* A computer with at least 4GB of physical RAM
* A 15-inch screen or bigger (larger is better)



Goals for this tutorial

* How to create a tripartite network from a list of
mMiRNAs

* Network customization and visual exploration



Choose a module

miRNet -- an integrated platform linking miRNAs, targets & functions

/ # Home @ Gallery ? FAQs 0 Tutorials * Resources S APIs # Updates @About

Expression
table mIRNAs
RU=aRCR miR-SNPs
data
Input types:
Small .
T Genes Upload a query list
Select from database
Multiple query
bress Upload a data table
Mixed input types
Diseases ncRNAs
Epigenetic Transcription
modifiers factors
Xeno-miR Xeno-miRs
explore

Go to the miRNet home page (www.mirnet.ca) and click "miRNAs" to
enter the module

# Support


http://www.mirnet.ca

# » Upload

Enter a list of miRNAs below:

Organism ‘ H. sapiens (human)

)
Lo
Lo

ID type ‘ miRBase ID

Tissue (human only) ‘ ----Not specified----

Data input

miRNet -- an integrated platform linking miRNAs, targets & functions

Targets

‘ Selections v ‘

s
Include PPI (gene only) ||

hsa-mir-16-5p
hsa-mir-424-5p
hsa-mir-29¢c-3p
hsa-mir-29b-3p
hsa-mir-29a-3p
hsa-mir-148b-3p
hsa-mir-152-3p
hsa-mir-148a-3p

mIRNA list hsa-mir-335-5p

(one entry per line)

| © Submit

= Try Examples

U Do You Know?

Please pay attention to the miRNA ID format. For miRBase ID, the
format is "hsa-mir-1" (letters should be low-case) and for

\‘\\accesslon number is "MIMAT000001" (letters should be capital).

# Home @ Gallery ? FAQs B Tutorials * Resources q:‘APIsJ

OK

A total of 9 unique items were
uploaded. Click the Proceed
button to proceed.

You c:aﬁseLect one or multiple "Targets" to be included in the
network, provided they have direct interactions with input miRNA
list based on our knoJ/I‘edgg

In addition, miRNet can automat\Eé\lngcogn\ze different versions
of miRBase IDs (v15-v22), as well as link pre<miRNASs to their
mature forms. A

Targets

Include PPI (gene only)

miRNA list

(one entry per line)

‘ Selections

Genes
IncRNAs

| circRNAs

| Pseudogenes

| sncRNAs

| Diseases

| small molecules

| Epigenetic modifiers
| Transcription factors

Proceed

"Genes" and "IncRNAs" are selected in this analysis



Network creation

Warning

The network size is vary big.

# Home ? FAQs O Tutorials * Resources @Gallery S APIs We recommend using
| Network Tool to reduce the

# » Upload » Network Builder size for better performance
and experience.

TTTTNEtWork ToolsT @

Interaction Tables Degree Filter

" miRNet -- an integrated platform linking miRNAs, targets & functions

The pair-wise interaction tables together with the supporting information are listed below. Your can click the corresponding link to download (Download) or browse (View) the interaction tables, or click the Proceed button at the Betweenness Filter

bottom to directly explore the results in a network context.
Shortest Path Filter

mir2gene [miRNA:9, gene: 4658] + Download » View Update Network

mir2inc [MiRNA:9, IncRNA: 196] + Download L View Minimum Network

Steiner Forest
Network
Networks Created
Reset Network
In some cases, multiple isolated networks will be generated, with a big ‘continent' containing most of queries, and several small ‘islands' containing one or a few queries. These networks will be available for visual analysis in the

next step.
Networks Nodes Edges Queries
mirnetl 4857 6752 miRNA: 9; + Download

We recommend that
networks contain between
200-2000 nodes.
This network is too big to
be explored.

© Previous © Downloads Proceed

In order to prune this network down to a manageable size, you can choose an
appropriate Network Tool.




Network trimming for better

miRNet -- an integrated platform linking miRNAs, targets & functions

# » Upload » Network Builder

Interaction Tables

The pair-wise interaction tables together with the supporting information are listed below. Your can click the corresponding link to download (Download) or browse (View) the interaction tables, or click the Proceed button at the

bottom to directly explore the results in a network context.

mir2gene [miRNA:9, gene: 4658]

mir2inc [miRNA:9, IncRNA: 196]

Networks Created

+ Download

+ Download

visualization

OK

A total of 4365 was reduced.
# Home ? FAQs 0 Tutorials * Resources @Gallery ©APIs

Network Tools: @
Degree Filter

Betweenness Filter

Shortest Path Filter

. view You can also "Download" or "View" upasta Networs
= pair-wise interaction tables M

Steiner Forest
Network

Reset Network

In some cases, multiple isolated networks will be generated, with a big ‘continent’ containing most of queries, and several small 'islands' containing one or a few queries. These networks will be available for visual analysis in the

next step.

Networks Nodes

mirnetl 492 1714

© Previous

Edges

Queries

miRNA: 9; + Download

Use "Degree Filter" to retain more “hub” nodes
(those with more connections)

© Downloads © Proceed



Main functions in Network View

#& » Upload » Network Builder » Network Viewer » Downloads

Network: | mirnet1 ¥ | Background:| Black ¥ | View:| Topology Y| Layout:| Default Layout ¥ | Node:| - Specify - ¥ | Edge:| - Specify - ¥

Node Explorer

ID: . Search (=] Delete
Highlight| Al Y |interactions Submit
D Degree  Betweenness

hsa-mir-29b-3p 239
hsa-mir-29a-3p 238
hsa-mir-29¢-3p 238
hsa-mir-148b-3 188
hsa-mir-148a-3p 185
hsa-mir-152-3p 183
hsa-mir-16-5p 175
hsa-mir-335-5p 13
hsa-mir-424-5p 131
XIST 9

TUGI 9

KCNQIOTI 9

NEATI 9
DDX6 8
HCGI8 8

STAG3LSP-PVI 8

PVTI 8
KDM6B 7
OIP5-ASI 7
SNHG20 7
CCND2 6

6
TXNIP 6
DICER1 6
CCNA2 6

PHACTR2 6
14 4 | Page|1 of 17

Current Selections

22669.5

22268.35
22828.43
18737.6

17994.41
18133.36
20106.18

1394391

1677.923

1677.923

1479.374
1479.374
1479.37.

1273.528

127

1273528
282.7629
282.7629
321.5322
904.2064
1082.646
1082.646

>

Status

Top Menu Bar

Viewer Tool

Node Explorer

Detail for the
selected nodes

Scope: | -- Specify --

v

A Home ? FAQs 0 Tutorials * Resources @Gallery

Download: | — Specify — Y| View Options @

Functional enrichment
analysis

Advanced
Features

«APIs

Batch Selection

Path Finder

# Updates @ About #* Support
Function Explorer
Query: All genes v
Algorithm: Hypergeometric test ¥
Database: KEGG Y | Submit
Hits Pval

Module Explorer
Algorithm: | InfoMap Y | Submit

Module Size P-value

Color

=]

Colc



Change layout to Circular
Bipartite/Tripartite

# » Upload » Network Builder » Network Viewer » Downloads # Home
Network: [ mimet1 ¥ | Background:Black ¥ | View: [ Topology ¥ | Layout [ Circular Bipartite/Tripartite ¥ | Node:| - Specify - ¥ | Edge: - Specify - ¥| Scope: |- Specify -- v | Download: | ~ Specify —
) N Default Layout
e Force Atlas
ID: | Search (=) Delete Fruchterman-Reingold

Circular layout

Highlight | All Y |interactions Submit Graphopt Layout
D Degree Betweenness Status ;aafgofn'i‘:;;‘;y“'
hsa-mir-20b-3p 239 226695 ¢ Linear Bipartite/Tripartite
hsa-mir20a3p 238 2226835  * ‘p""a""e
hsa-mir-29¢-3p 238 22828.43 *
hsa-mir-148b-3p 188 187376 *
hsa-mir-148a-3p 185 1799441 *
hsa-mir152-3p 183 1813336 ¢ -148a-3p
hsamir-165p 175 20106.18  * pmi=152-5p
hsa-mir335-5p 137 1394391 ¢
hsa-mir-424-5p 131 9509258 *
XIST 9 1677923
TUGI 9 1677923
KCNQIOTI 9 1677.923
NEATI 9 1677.923
DDX6 8 1495235 AR
HCGI8 8 1479374
STAG3LSP-PVI § 1479374
PVTI 8 1479374
KDM6B 7 1273.528
OIPS-ASI 7
SNHG20 7 . .
o 6 You can highlight seed
VEGFA 6 282.7629 i =~ *ﬁs&mﬂr&sb&p
TXNIP 6 3215322 nodes here ==
DICERI 6 904.2064
CCNA2 6 1082.646
PHACTR2 6 1082.646 -

[ 4 Page[1 Jof17 »

Current Selections

hsa-mir-16-5p
hsa-mir-29a-3p
hsa-mir-29b-3p
hsa-mir-148a-3p

Customizing Network

# Updates @ About #* Support
Function Explorer
Query: All genes v
Algorithm: | Hypergeometric test ¥
Database: KEGG Y | Submit
Name Hits Pval Color
Module Explorer
Algorithm: | InfoMap v | submit [
Module Size P-value Color

Batch Selection

Path Finder

A IncRNA-miRNA-gene competing endogenous RNA (ceRNA) network. The blue nodes (central zone) represent

IncRNAs, green nodes (middle layer) represent miRNAs and red nodes (outer layer) represent genes.



You can customize

background color, node shape

and label, edge color and

opacity

Customizing Network (Il

#& » Upload » Network Builder » Network Viewer » Downloads

Network: | mimet1 ¥

Node Explorer

Background: | Black

ID: 2, Search (=) Delete

Highlight | All
D Degree
hsa-mir-20b-3p 239

hsa-mir-29a-3p 238

=

hsa-mir-20c-3p 23
hsa-mir-148b-3p 188
hsa-mir-148a-3p 185
hsa-mir-152-3p 183
hsa-mir-16-5p 175
hsa-mir-335-5p 137

hsa-mir-424-5p 131

XIST 9
TUGI 9
KCNQIOTI 9
NEATI 9
DDX6 8
HCGI8 8

STAG3LSP-PVI §

PVTI 8
KDM6B 7
OIP5-ASI 7
SNHG20 7
CCND2 6
VEGFA 6
TXNIP 6
DICERI 6
CCNA2 6
PHACTR2 6
14 4 | Page|1 of 17

Current Selections

Manual Selection
o hsa-mir-16-5p
« hsa-mir-29a-3p
o hsa-mir-29b-3p

¥ | interactions Submit

Betweenness Status

22669.5
2226835
22828.43
18737.6
17994.41
18133.36
20106.18
13943.91
9509.258
1677.923
1677.923
1677.923
1677.923
1495.235
1479.374
1479374
1479.374
1273.528

1273.528

1082.646
1082.646
>

.

¥ | View: | Topology

v

Layout: | Circular Bipartite/Tripartite ¥

Node: | Shape

v | Edge:| - Specify - ¥ | Scope:

SALMAALTEN.

Xia Lab @ McGill

Single node
Node-neighbours
Al highlights
Current highlights
Node type

(last updated 20.

# Home ? FAQs

Download: | - Specify —

O Tutorials

v

View Options

% Resources

%]

@Gallery

©APIs

# Updates ©@About #* Support
Function Explorer
Query: | All genes v
Algorithm: | Hypergeometric test ¥
Database: | KEGG Y | Submit
Name Hits Pval

Module Explorer
Algorithm: | InfoMap Y | Submit

Module Size P-value

Batch Selection

Path Finder

You can select "Node type" (new feature) under "Scope" and drag to a separate area to further investigate.

Color

=

»

Cold

«



Module detection & highlighting

# » Upload » Network Builder » Network Viewer » Downloads # Home ? FAQs O Tutorials % Resources @Gallery & APIs # Updates @ About # Support

Network: | mimet1 ¥ | Background:| Black ¥ | View:|Grey ¥ | Layout: | Fruchterman-Reingold ¥ | Node: | - Specify - ¥ | Edge:| Thickness ¥ | Scope: | -- Specify -- ¥ | Download: | - Specify — Y| View Options 2]

Node Explorer Function Explorer

ID: , Search (=] Delete Query: All genes v

Highlight | All ¥ |interactions Submit Algorithm: Hypergeometric test ¥
D Degree - Betweenness Status agbes KEGCRSY| Submit
hsa-mir-29b-3p 239 22669.5 ® Name Hits Pval Color
hsa-mir-29a-3p 238 22268.35 ® Pathways in cancer 38 1.42e-12
hsa-mir-29¢-3p 238 22828.43 ® Focal adhesion 27 1.21e9
hsa-mir-148b-3p 188 18737.6 ® Small cell lung cancer 15 4.83e-7
hsa-mir-148a-3p 185 17994.41 ® Prostate cancer 15 0.000001
hsa-mir-152-3p 183 18133.36 = Chronic myeloid leukemia 13 0.000005
hsa-mir-16-5p 175 20106.18 ® Glioma 12 0.000010:
hsa-mir-335-5p 137 13943.91 ® Colorectal cancer 9 0.000303
hsa-mir-424-5p 131 9509.258 ® Epstein-Barr virus infection 12 0.000312
XIST 9 1677.923 p33 signaling pathway 10 0000525
TUGI 9 1677.923 Melanoma 10 0.000525
KCNQIOTI 9 1677.923 ECM-receptor interaction 11 0.000571
NEATI 9 1677.923 . “ell eyele 3
e P e To perform module detection, [ """ . e

LV-T'infection 17 0.00104

o
W n7is434iE06-5p .
HCGI8 H 1479.374 \ s M hsa-mir-335-5p CI IC k h ere Wt signaling pathway 14 0.00111

STAGILSPAVES 1479374 You can extract the Pancretic cancr PR Py

PVTI 8 1479.374 h |gh I Ighted m Od u I es ErbB signaling pathway 10 00028

KDM6B 7 127 Acute myeloid leukemia  § 0.0029
ops-ASl 7 1273528 here Endometrial cancer 7 0.00309
SNHG20 7 Renal cell carcinoma 8 0.00373
CCND2 6 282.7629 Module Explorer

VEGFA 6 2827629 Algwgg: | InfoMap v| submit [
TXNIP 6 Module ize  Povalue Color
DICERI 6 v 0 107 23922

CCNA2 6 1082.646 g 1 213 3.69-77

PHACTR2 6 1082.646 v 2 172 1.4e-49

M 4 Page[1 [of17 p N

Current Selections

m
s Batch Selection

Path Finder

P
« hsa-mir-29¢-3p S

Modules are tightly clustered subnetworks with more internal connections than expected by chance in the
whole network. Members within a module are likely to work together to perform a biological function.



Exploring Enriched Biological Functions

#& » Upload » Network Builder » Network Viewer » Downloads

Network: | mimet1 ¥

Node Explorer

ID: \ Search

Highlight | All
D Degree
hsa-mir.29b-3p 239
hsa-mir-29a-3p 238
hsa-mir.29¢-3p 238

hsa-mir-148b-

hsa-mir-148a-3p 185
hsa-mir-152-3p 183
hsa-mir-16-5p 175
hsa-mir-335-5p 137
hsa-mir-424-Sp 131
XIST 9
TUGI 9
KCNQIOTI 9

NEATI 9
DDX6 8
HCGI8 8

STAG3L5P-PVI §

PVTI 8
KDM6B 7
OIP5-AS| 7
SNHG20 7
CCND2 6
VEGFA 6
TXNIP 6
DICERI 6
CCNA2 6

PHACTR2 6
14 Page|1  |of 17
Current Selections

Focal adhesion
« CCNDI
« BCL2
« CCND2

Background: | Black

¥ |interactions Submit

Betweenness Status

22669.5

22268.35
22828.43
18737.6

17994.41
18133.36
20106.18
13943.91

9509.258

1677.923

1677.923
1495235
1479.374

1479.374

3215322

904.2064
1082.646
1082.646

>

(=) Delete

v

View: | Grey

v

Layout: | Fruchterman-Reingold

v

Node: | - Specify - ¥

Edge: | Thickness ¥

Scope: | -- Specify -

... >

n . hsa-mir-16-5p

W hsamir335-5 o

Click here to perform
functional enrichment
analysis

# Support

Submit

Pval
1.42¢-12
121e9
4.83e-7
0.000001
0.000005
0.000010.
0.000303
0.000312
0.000525
0.000525
0.000571
0.00104
0.00104
0.00111
0.00237
0.0028
0.0029
0.00309

#@ Updates @ About

cunction Explorer

Query All genes
Algorithm: Hypergeometric test ¥
Database: KEGG v
Name Hits
Pathways in cancer 38
Focal adhesion 27
Small cell lung cancer 15
Prostate cancer 15
Chronic myeloid leukemia 13
Glioma 12
Colorectal cancer 9
Epstein-Barr virus infection 12
pS3 signaling pathway 10
Melanoma 10
ECM-receptor interaction 1
Cell cycle 13
HTLV-I infection 17
Wht signaling pathway 14
Pancreatic cancer 9
ErbB signaling pathway 10
Acute myeloid leukemia 8
Endometrial cancer 7
Renal cell carcinoma 8

Module Explorer
Algorithm: | InfoMap

Module Size

Batch Selection

Path Finder

miRNet provides four query types (all genes, highlighted genes, all miRNAs, highlighted miRNAs),
two enrichment algorithms (hypergeometric tests and empirical sampling), nine annotation libraries (three
gene-set libraries and six miRNA-set libraries) for functional enrichment analysis.

0.00373

Y| Submit

P-value

Color

=]

Color



#& » Upload » Network Builder » Network Viewer » Downloads

Network: | mimet1 ¥

Node Explorer

ID: ch (=) Delete

Highlight | All ¥ |interactions Submit
D Degree Betweenness Status
hsa-mir-16-5p 738 340262.6 *
hsa-mir-424-5p 560 146938.2 ®
hsa-mir-335-5p 303 103361.9 .
hsa-mir-20a-3p 268 6678075 *
hsa-mir-29b-3p 267 65641.85 *
hsa-mir-29¢-3p 267 66393.15 .
hsa-mir-148b-3p 261 77345.88 ¢
hsa-mir-148a-3p 208 49527.76 .
hsa-mir-152-3p 188 393549 *
XIST 9 5996.356
TUGI 9 5996.
KCNQIOTI 9 5996.356
NEATI 9 5996.356
DDX6 8 4162324
HCGI® 8 5109215
STAG3LSP-PVI 8 5109215
PVTI 8 5109215
KDM6B 7 1978.416
OIP5-ASI 7 1978.416
SNHG20 7 1978416
CCND2 6 24384
VEGFA 6 24384
TXNIP 6 2479.233
DICERI 6 2623.161
CCNA2 6 1407.578
PHACTR2 6 1407.578

4 4 | Page1 of39 » M

Current Selections

o hsa-mir-424-5p
« KCNQIOT!
« CIRL-ASI

Background: | Black

Path of interactions between queries

v

View: | Grey

v

Layout:

# Home 2 FAQs D Tutorials % Resources

Concentric circle ¥ | Node: | - Specify - ¥ | Edge:| - Specify - ¥ | Scope: | -- Specify -- ¥ | Download: | — Specify — Y| View Options @

@Gallery

To identify interaciton partners between queries, click on "Path Finder"

& APIs

# Updates @About #*Support

Function Explorer

Query: All genes v
Algorithm: Hypergeometric test ¥
Database: KEGG Y | Submit

Name Hits Pval

Module Explorer
Batch Selection
Path Finder

From KCNQ107To C1RL-AS" Submit

I. KCNQ1OT1->hsa-mir-424-5p->C1RL-AS1
2. KCNQ1OT1->hsa-mir-16-5p->C1RL-AS1

Color



Batch selection & highlighting

# » Upload » Network Builder » Network Viewer » Downloads

Network: | mirnet1 ¥ | Background: | Black
Node Explorer
ID: A, Search (&) Delete

Highlight|[All ¥ |interactions Submit

D Degree  Betweenness Status
hsa-mir-16-5p 738 340262.6 .
hsa-mir-424-5p 560 146938.2 .
hsa-mir-335-5p 303 103361.9 .
hsa-mir-29a-3p 268 66780.75 *
hsa-mir-29b-3p 267 65641.85 .

hsa-mir-29¢-3p 267 6639315  *

hsa-mir-148b-3 261 77345.88 *
hsa-mir-148a-3p 208 49527.76 .
hsa-mir-152-3p 188 393549 .
XIST 9 5996.356
TUGI 9 5996.356
KCNQIOTI 9 5996.356
NEATI 9 5996.356
DDX6 8 4162.324
HCGI® 8 5109215
STAG3LS5P-PVI § 5109215
PVTI 8 5109215
KDM6B 7 1978.416
OIP5-ASI 7 1978.416
SNHG20 7 1978.416
CCND2 6 24384
VEGFA 6 24384
TXNIP 6 2479.233
DICERI 6 2623.161
CCNA2 6
PHACTR2 6

M 4 Page 1 of39 » M

Current Selections

v

View: | Topology

v

| Layout: | Circular Bipartite/Tripartite ¥

Node: | - Specify - ¥

Edge: | - Specify - ¥ |

Scope: | -- Specify -- v

# Home ? FAQs

Download: | - Specify —

@ KcNatoT1
@ unicoostt

@ LINCO0174

3’

0 Tutorials

v

View Options

* Resources

(2]

You can manually "Highlight" or "Delete" a list of nodes by using the

"Batch Selection" feature

@Gallery

©APIs

# Updates ©@About #* Support
Function Explorer
Query: All genes v
Algorithm: Hypergeometric test ¥
Database: KEGG ¥/ submit
Name Hits Pval

Module Explorer

Batch Selection

Enter a list of node IDs (one per row):

KCNQ10T1
CIRL-AS1
LINC0O511
LINC00174

Set other nodes to default: ¥

Delete

Path Finder

Color






