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Computer and Browser Requirements

A A modern web browser with
Chrome, Safari, Firefox, and Internet Explorer 9+

A For best performance and v
I Latest Google Chrome

I At least 4GB of physical RAM
I A 15-inch screen or bigger



Goal for this tutorial

U Perform differential expression analysis of data
generated ilMIiRNAfunctional analysis fomiRNet
AMicroarray
ARNAseqg
ARTFgPCR



Starting from the expression data

News & Updates

* Added tissue-specific mMiIRNA
annotation for human miRNAs
(12/26/2017); New

+ miRNet can now automatically
recognize and correct pre-miRNAs to

their mature forms (12/16/2017); NeWw

Updated miRNA gene targets based on
new releases of miRTarbase and
TarBase (11/16/2017); NeWw

» Code refactoring for performance
improvement (10/25/2017); NeW

* Fixed the issue for broken miRBase
links (09/25/2017)

* Added support for reducing node
overlap for large network layout
(09/22/2017);

+ Added Force Atlas layout algorithm to
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Overview

miRNet is an easy-to-use tool with comprehensive support for statistical analysis
and functional interpretation of data generated in miRNAs studies. Its main features

include:

* Support for various inputs & statistics: miRNet accepts a list of miRNAs or
targets, or a data table from microarray, RNAseq or RT-gPCR experiments. miRNet
supports differential analysis using limma, edgeR and HTqPCR methods;
enrichment analysis using standard hypergeometric tests and unbiased random
sampling.

+ Comprehensive functional annotation: miRNet integrates data from eleven
different miRNA databases - TarBase, miRTarBase, miRecords, miRanda (S
mansoni only), miR2Disease, HMDD, PhenomiR, SM2miR, PharmacomiR, EpimiR,

and starBase. It currently supports nine organisms - Human, Mouse, Rat, Catile,

Chic

. Zebra fish, Fruit fly, C. elegans and S. mansoni.

Creation of miRNA-target interaction networks: miRNet provides a wide array of
options to allow researchers to build miRNA-target interaction networks at different
confidence levels. The resulting network can be further optimized using different
algorithms to improve visualization and understanding.

« High-performance network visual analytics: miRNet offers five types of networks

on miRNA-gene, miRNA-disease, miRNA-small molecule, miRNA-IncCRNA, and
miRNA-epigenetic modifier. The system supports zooming, highlighting, point-and-
click, drag-and-drop, enrichment analysis, etc. to enable users to intuitively explore

miRNAs, targets and functions.



Data Formatting

A Manipulate data headings in a spreadsheet program like MS Excel

A Save as a tab delimited .txt file

A The headings #NAME and #CLASS: (all capital letters) must be used
- #NAME is for sample names (first row in your data)
-#CLASS is for the clinical metadata.

The screenshot below shows the labels for the experimental condition.

#HLME Samplel Sample? Sample3 Sampled SampleS Sampleé Sample? Samplef SampleS
#CLASS ¥ H H ¥ H ¥ ¥ H H

100 g _at -3.06 -2.25 -1.15 —6.649 0.4 1.08 1.22 1.02 1.15
1000 at -1.36 -0.&87 -0.17 -0.97 -2.32 -5.06 0.28 1.32 0.73
1002 f at 1.81 -0.27 0.71 -0.62 0.14 0.11 0.98 0.54

1008 f at 0.93 1.29 -0.23 -0.74 -2 -1.25 1.07 1.27 1.02



Data Upload

Step 1 : upload a
well formatted file
(you can try the

example first).

{GSLI nY [ £|AO1
to confirm each step.
A confirm dialog will
show up on the top

Upload file

No file selected.

@ Annotation

Specify organism

ID type

H. sapiens (human) h l

lm’fymetrix Human Genome 95 (chip hgudsavz2) h

right corner.




Data Annotation

Specify organism H. sapiens (human)
@ Annotalionv ID type Affymetrix Human Genome U95 (chip hgu95avz) M Submit

Tissue (human only) Bone marrow (598)

A Specifying the organism type and ID type allows miRNet to annotate your data;

A Eight organisms are supported;

A Entrez ID, Ensembl ID, gene symbol, miRNA ID and miRNA accession are supportet
for RNAseqand RTgPCR analysis;

A Affymetrix, lllumina and Agilent Microarray probe ID are supported for Microarray
analysis;

A Supporting 53 tissues for human miRNA annotation.



Diagnostic Plot *
I ™ ™ Boxplots showing distribution of raw data (max 100 samples)

# » Microarray Profiling !
L —
@ Annotationv T T T T
ID type Affymetrix Human Genome U95 (chip hgudsavz) M
Done
“

- -
3 Normalization“ Normalization procedure - Mo normalization -- 7 View Data Submit

A This example dataset has been normalized and needed no normalizatior
Alf raw data is uploaded, normalization can be applied
U Different normalization methods are provided for different data

types



Data Analysis

(@ Comparisons of Interest @V

Specify comparison

absent | T TEETE prasent

] % Download Result

Submit

;

Adjusted p-value: [D.Ol ]
(B) Feature S-eledionv Log? fold change: [ 1.0

Directions: Both directions
© Specify Network"’ Choose target microRNA J

-

Submit

I

= Try Examples
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Pruning or Expanding Network Data

A » Microarray Profiling » Interaction Table

For cattle (B. taurus), chicken (G. gallus) and helminth (S. mansoni), the result will be mainly composed of interaction data predicted using miRanda. You

Click here to perform
data filtering

AN

Click here to delete

# DataFilter | ' indivi i i
can use the "Data Filter” to filter the results based on the miRanda scores to keep more confident predictions. ‘7 Ul nd |V|d ual | nte raCtl 0 n.
—
miRNA ¢ Target:Gene ¢
‘ \ Link Tissue ‘— Link Method < Literature <

I : T
hsa-let-7b-5p \ | miRBase Breast cancerous “ssues/ CCND1 8379589, 20133835, 23806108, Delete
hsa-let-7b-5p \ ‘ miRBase Breast cancerm)ges CCNA2 Delete
hsa-let-7b-5p ncerous tissues CDKN1A 1572407, 25578966 Delete
hsa-let-7b-5p st cancerous tissues EZH2 Delete
hsa-let-7b-5p t cancerous tissues FEN1 Entrez CLASH 23622248 Delete
hsa-let-7b-5p t cancerous tissues MCM4 Entrez CLASH 23622248 Delete
hsa-let-7b-5p ‘ miRBase Breast cancerous tissues MCM7 Entrez CLASH 23622248 Delete
hsa-let-7b-5p ‘ miRBase Breast cancerous tissues RRM1 Entrez PAR-CLIP 23592263 Delete
hsa-let-7b-5p | miRBase Breast cancerous tissues TYMS Entrez Proteomics//pSILAC 18668040 Delete
hsa-let-7b-5p ‘ miRBase Breast cancerous tissues BTG2 Entrez CLASH 23622248 Delete
hsa-let-7b-5p miRBase Breast cancerous tissues AURKB Entrez Proteomics//pSILAC 18668040 Delete
hsa-let-7b-5p miRBase Breast cancerous tissues SLCY9A3R1 Entrez Proteorpics 18668040 Delete

= - T % , < A A ~ |,

hsa-let-7b-5p | miRBase Breastcancerous tissues CHAF1A Envez poeot [ £ A O 1 Ot NR O 8S R &g
hsa-let-7b-5p ‘ miRBase Breast cancerous tissues TUBAI1B Entrez CLASH th e n etWO rk Delete

| hsa-let-7e-50 ‘ miRBase Breast cancerous tissues CCND1 ‘ Entrez Luciferg b a 3. 24100610/ Delete ¥

uilder

| @ Previous |

~ ———=— | © Proceed



Perform Data Filtering

Data Filter Dialog X Data Filter Dialog L { Data Filter Dialog %
1 1
| : |
Target Column: | Method | ¥ | Target Column: Method | ¥ : | Target Column: | | Method | ¥
| miRNA | ‘
Toroct flatching | ¥ | (Character) Containing | ¥ | | (Character) Containing | ¥
Value Criterion: = | Value Criterion: | | Value Criterion:
Method [ (Character) Matching 1 | L
| 1 cup
[] Literature | | 1 (Character) Containing || | |
: r | - Numerics) st | 3
Action Remove Keep | Action | (i genics) At lenst ep [ ] Action Remove @ Keep
Submit f Submit | | Submit
4 # l £
Step 1 : Choose a target column Step 2 : Choose the filter option, Step 3 : Input the keywords and

which you want to perform the filter. G al G OKAyYy 3¢ A& TAf pSfoh tfictiltedirdy tokeor SE I
62NRAS 4/ 2ydGlAyAy TFetnovkd FAL GSNAY3I o
16862NRas a'd £SFadé Aa FALAGSNAY
predicted score (only fd8.mansoni



The table after performing data filte

# » Microarray Profiling » Interaction Table

a/ [ Lt €
For cattle (B. taurus), chicken (G. gallus) and helminth (S. mansoni), the result will be mainly composed of interaction data predicted using o | 1
can use the "Data Filter" to filter the results based on the miRanda scores to keep more confident predictions. .ot Flter ‘ ‘ Sulioset ‘ ‘ 2. Dowmiced |
miRNA ¢ Target:Gene & 1
Link Tissue ‘ ‘—i i Link Literature < Action
1 J |
hsa-mir-16-5p miRBase Breast cancerous tissues SLC29A1 ‘ Entrez PAR-CLIP//Proteomics 18668040, 21572407, 20371350, Delete
hsa-let-7b-5p ‘ miRBase Breast cancerous tissues . RRM1 | Entrez PAR-CLIP 23592263 Delete
hsa-let-7e-5p miRBase Breast cancerous tissues CDKN1A ‘ Entrez PAR-CLIP 21572407 Delete
hsa-let-7e-5p [ miRBase Breast cancerous tissues ‘ RRM1 Entrez PAR-CLIP 23592263 Delete
hsa-mir-15a-5p . miRBase Breast cancerous tissues . SLC29A1 Entrez PAR-CLIP 21572407, 20371350 Delete
hsa-mir-17-5p . miRBaseﬁ B Breast cancerous tissues BTG2 i Entrez PAR-CLIP 23592263, 21572407 Delete
hsa-mir-20a-5p | miRBase Breast cancerous tissues BTG2 Entrez PAR-CLIP 23592263, 21572407 Delete
hsa-mir-27a-3p [ miRBase Breast cancerous tissues ‘ FHL2 ‘ Entrez PAR-CLIP 23592263, 23446348 Delete
[ hsa-mir-29a-3p i miRBase I Breast cancerous tissues CCNA2 -‘ Entrez PAR-CLIP [ 23592263, 23446348, 21572407 Delete
hsa-mir-29a-3p . miRBase Breast cancerous tissues . ID3 | Entrez PAR-CLIP 26701625 Delete
hsa-mir-29a-3p miRBase Breast cancerous tissues BTG2 Entrez PAR-CLIP 23592263, 24398324, 26701625 Delete
hsa-mir-101-3p miRBase Breast cancerous tissues CDKN1A I Entrez PAR-CLIP [ 23592263, 22012620, 26701625 Delete
hsa-mir-29b-3p . miRBase Breast cancerous tissues . CCNA2 Entrez PAR-CLIP 23592263, 23446348, 21572407 Delete
hsa-mir-29b-3p . miRBase Breast cancerous tissues - ID3 | Entrez PAR-CLIP 26701625 Delete
hsa-mir-29b-3n | miRBase Breast cancerous tissues BTG2 Entrez PAR-CLIP 23592263. 24398324. 26701625/ Delete
i 9 Previous ! | @ Proceed \

I £ A O]

dt N2 OSSR¢
network builder

i 2



Pruning or Expanding Network Dat:

# » Microarray Profiling ¥ Interaction Table » Network Builder » N

Summary for Perform the ,
Network Overview: Network Tools: @
: the nodes of the network
Number of queries: 75 network management Degree Filter
Number of nodes: 1185 (MiRNAs: 1142, Targets: 43)
Betweenness Filter
Number of edges: 1738

Shortest Path Filter
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. You can select one or more networks for visual analysis in the next step. Update Network

Networks Nodes Edges Queries

mirnetl 1185 1738 43 +  Download

Reset Network

/| £t A0]1 dat N2POSSR¢ (2
network viewer

©  Previous ©  Proceed



Network tools

Network Tools: @ Filter nodes based on degree

Degree Filter

|C@ﬁkll network nodes

Betweenness Filter miRMNA nodes only
Apply the filter to:

All but miRNA nodes
Shortest Path Filter

Mone
u Network
pdate ’ Degree cutoff: 1.0

Reset Network Submit

U The degree of a node is the number of connections it has to other nodes. Nodes with higher
node degree act as hubs in a network.

A Degree cutoff default 1.0, the minimal degree you want to choose.

A All network nodes: default option, choose all nodes in the network.

A miRNA nodes onlythe degree filter will only perform in miRNA nodes.

A All but miRNA nodesthe degree filter will perform to other nodes except miRNA.

A None Do not perform the filter.
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Network tools

Network Tools: @ Filter nodes based on betweenness

Degree Filter
@A” network nodes

Betweenness Filter

miRMNA nodes only

Apply the filter to:
All but miRMNA nodes

Shortest Path Filter
Mone
Update Network
Betweenness cutoff: 0.0
Reset Network Submit

Thebetweenness centralitymeasures the number of shortest paths going through the node. It takes into
consideration the global network structure. For example, nodes that occur between two dense clusters will
have a high betweenness centrality even if their degree centrality values are not high.

Degree cutoff default 0.0 (all nodes), the minimal betweenness you want to choose.

All network nodes: default option, choose all nodes in the network.

mMiRNA nodes onlythe betweenness filter will only perform in miRNA nodes.

All but miRNA nodes the betweenness filter will perform to other nodes except miRNA.

None Do not perform the filter.



Network tools

Network Tools: @ Reduce connections between densely connected nodes

| Degree Filter | Apply the filter to:

| 6AII network nodes

| Betweenness Filter )
__'miRMNA nodes only
Shortest Path Filt ) .
ier | Al but miRMA nodes
Update Network | \._/MNone
Submit
Reset Metwork | S

A Shortest Path Filter If there are multiple paths that can link two nodes together, only one
shortest path will be chose to reduce dense networks.

A All network nodes: default option, choose all nodes in the network.

A miRNA nodes onlythe filter will only perform in miRNA nodes.

A All but miRNA nodesthe filter will perform to other nodes except miRNA.

A None Do not perform the filter.



Understanding the Network Viewer
==
e R




