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ABSTRACT:

In the following research, we have made cytoscape
an easy and compact tool for network analysis. We
study the relation between the data sets. Creating
edge list and node list for determining relations
between the columns and rows hence forming a csv
table for the same. Here we have used Cytoscape
and Open refine software. Open refine to create the
csv file and cytoscape to study the networks.

Introduction

Cytoscape is an open source software project that
intends to integrate molecular states, high-
throughput expression data, and biomolecular
interaction networks into a unified conceptual
framework. However, Cytoscape functions best
when combined with sizable datasets of the
genetic, protein-protein, and  protein-DNA
interactions that are becoming more available to
people and model animals. Cytoscape can be used
with any instrument that analyses molecular
components and interactions. The Cytoscape Core
programme allows for simple formatting and
querying, as well as the ability to visually combine
the community with expression profiles,
phenotypes, and different chemical states and link
it to databases with helpful annotations. [1]The
Core may be readily expanded with new
computational analyses and capabilities thanks to a
genuine plug-in design. The numerous Cytoscape
plug-ins are reviewed in several case studies. These
include a look at protein complexes involved in cell

recovery from DNA damage, an inference of a
community with mixed physical and practical
interaction for the Halo bacterium, and a
connection to certain stochastic/kinetic gene
regulatory models.

Cytoscape has shown its attractiveness as a
platform for community biologic review with about
17,600 international downloads per month, 5,000
start-ups per day, and more than a thousand direct
citations each year. [2]Researchers may
interactively explore complicated *omics datasets
using the analysis and visualisation capabilities
provided by Cytoscape, as well as the large and
active community of app contributors.

However, interactive use has proven to be
insufficient for accurately scaling to big quantities,
sharing complex studies, or manufacturing
evaluation. Additionally, even while Cytoscape
apps offer community biology capabilities that are
very effective and wuseful, the specialised
programming knowledge and sometimes lengthy
development timeframes they require may make
them uneconomical for transferring complicated
and evolving workflows.[3] Last but not least,
Cytoscape is not positioned to charge for growing
workflows that incorporate one or more external
statistics collecting and evaluation tools because it
is an interactive tool (e.g., Galaxy, Taverna, and
libraries supplied in repositories along with PyPI
and Bioconductor). Aiming at a specific approach
or disease process of interest, models are often
constructed by describing recent literature as a
system of differential and/or stochastic equations
(Gilman and Arkin 2002). However, pathway-
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specific patterns are currently being supplemented
with global data obtained for a full cellular or
organism through the use of supplementary
approaches. It is now possible to degree route form
systematically thanks to the use of high-throughput
displays for protein-protein, protein-DNA, and
genetic interactions (Ito et al. 2001; von Mering et
al. 2002). (Tong et al. 2001). In order to supplement
those facts, a second set of high-throughput
approaches is accessible to depict the molecular
and mobile states produced by route interactions
under unique experimental settings.

Gygi et al. (1999), Zhou et al. (2001), and Griffin
et al. (2001) used mass spectrometry, NMR, and
other more complex techniques to measure changes
in protein abundance, protein phosphorylation
state, and metabolite concentrations.[4] De Risi

et al. (2007) used DNA microarrays to measure
overall changes in gene expression. High-
throughput data relating molecular interactions and
states are well matched because both data types are
global (presenting information for all additives or
interactions in an organism), high-level (outlining
relationships among pathway additives without
specialised information on response rates, binding
constants, or diffusion coefficients), and coarse-
grained (yielding qualitative results).

Researchers have created a number of software
tools to organise and analyse the ensuing vast
amounts of data as a result of the explosion in
experimental technology for measuring molecular
interactions and states.[5]

The information can be prepared and displayed as
a two-dimensional community for molecular
interactions using common-cause graph viewers
like Pajek (Batagelj and Mrvar 1998), Graphlet and
daVinci; specialised tools like Osprey. Similar
technologies, like GeneCluster, exist for grouping,
classifying, and visualising gene expression
patterns and different biochemical states1999,
Tree-View and GeneSpring.

Software that can integrate molecular interactions
and country measurements in a well-known spatial
framework and then connect those data with a wide
number of version parameters and other organic
features is still urgently needed.[6] Additionally,
the interaction community may require a flexible
and open device to handle commonly used and
extensible calculations (Karp 2001). Through these
calculations, low-stage physico-chemical models
can eventually interface with high-stage interaction
data and enhance their pressure properties. To
satisfy  these requirements, we enhanced
Cytoscape, a common-cause modelling framework
for integrating bimolecular interaction networks
and states.

We begin by providing a quick summary of
Clytoscape's fundamental features for representing
and implementing bimolecular community models.
We next go over three case studies of active
research initiatives where the Cytoscape platform
is modified to impose new algorithms and
collaborative calculations or utilised to tackle real-
world biological challenges.

Objective

Using Cytoscape , you will learn how to design,
visualise, and analyse networks in this practical.
[71You will also learn how to export the findings
of these analyses.

Work done

Cytoscape interface

From the Windows applications menu, launch
Cytoscape. [8]Cytoscape will present you with a
welcome screen after the software has loaded.
Choose "New/Empty Network"
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Always start out by saving a fresh session. File >
Save As can be found on the top menu. Select the
location where you want to store the new session
report from the dialogue field that opens, then click
the Save button.(Fig 1)

Your Cytoscape window's top will now display the
session call. Cytoscape uses its own format for
session storage;[9] these files typically end in.cys.

The workspace, table panel, and control panel are
the three primary sections of the Cytoscape user
interface. The Control Panel, which includes three
unique tabs called Network, VizMapper, and
Filters, is located on the left side of the screen.

The Network tab is now empty but will eventually
contain a list of all the networks you have imported
or opened. You can utilise visible patterns for your
network and change how each piece is displayed by
using the VizMapper tab (see segment 7 below).
You can build and modify filters on the Filters tab
to make your own selections from the community
(see segment 4 below).

Second, you can find the Table Panel at the bottom
of the screen. [10]Here, you can browse using
selected nodes, edges, networks, and their
properties. Now, the desk panel must be left blank.
It's important to pay attention to the five buttons on
the Table panel's upper left.

The first one allows you to toggle the table mode,
the second one lets you turn on and off attributes,
the third one lets you select ALL attributes, the
fourth lets you turn them off, and the fifth lets you
add new attributes. The final one enables attribute
deletion.

Third, your workspace is the dark area between the
Control Panel and the Table Panel. When you
create network windows, this is where they will
appear. As you'll see in section 5, you can adjust
node location and make choices within network
home windows. Network input files

For the input files, we must create an edge list. The
edge list essentially informs us of the relationships
between each row and the various table columns.
We have two options: import an existing file from
Github, or build a new one. In order to transform
the table into an edge list for this practical, I had to
reconstruct it. You may only need one element to
develop networks: a list of all edges or arcs
connecting all nodes (a part is a line without a route
that connects points, an arc on the alternative hand
does have a route, e.g. from node A to node B).

As we can see below, these kinds of lists can be
pretty basic. We might also need to import records
related to certain edges or arcs in addition to this
listing.[11] This data is represented by the
"attributes” of the arcs or edges. However, as




ofright moment, we still don't have any records on
the nodes. We may need a list of every node and its
properties in order to import records on nodes. We
are able to have a primary examination of this
statistics' ability to build networks in this segment.
Numerous unique report kinds can be imported by
Cytoscape. Spreadsheets made in Microsoft Excel
can be used in this practical.

When we received the edge list, it should only have
two columns and each row should indicate the
relationship between them, with the first column
serving as a connecting link to the second. The edge
list is then converted to a csv file using the
Openrefine programme.

OpenRefine, previously Google Refine, is a useful
tool for managing messy data. It may be cleaned,
transformed from one layout into another, and
expanded with external data and web offers.[12]
Until YOU need to share or contribute, OpenRefine
continuously keeps your data private for your own
computer. Unless you specifically request it, your
personal information never leaves your laptop.
OpenRefine is available in more than 15 languages.
It operates by employing running a small server on
your computer, and you use your internet browser
to interface with it. A component of Code for
Science & Society is OpenRefine.

How to get node lists and edge lists?

There are two steps in the statistics transformation.
Create a nodes sheet at the initial stage, where each
node is given a completely distinct Id. Create an
edges sheet in the second stage where all node
family members are expressed as relationships
between Ids. [13][14]

Before you begin, make sure that every person on
your "Character Interaction" sheet has a totally
distinct call, and that this call is consistently used
in all of your interactions with that person.




Create the nodes sheet 1 in stage 1. In Excel, make
a new worksheet and name it "Nodes" (or some
thing of your choice). [15]

2. In the Nodes sheet you just made, copy and paste
every character from the "Character Interaction"
sheet into a single column. This gives you a list
of every character in the brief narrative.

3. In the Nodes sheet, click any non-empty cell.
Next, select Remove Duplicates to get rid of
duplicate values in the "Name" column.

4. This provides a list of the brief story's distinctive
characters.

5. Give each character a distinct Id and place it in
the Id column.

6. Give your Nodes sheet a new name and save it as
a CSV report.

Create the edge sheet in stage two. 1. In Excel,
make a new worksheet and name it "Edges" (or
something of your choice).

Once the edges and nodes have been matched, you
will have a single list that you may refer to as the

Chapter 4: Results
Edge list:

edge list(Fig 2). To create a csv file, we will now
insert the edge list into openrefine.

Introduction to OpenRefine

I.Investigate Data

You may easily study big data sets with the aid of
OpenRefine.

2.Cleaned and Reorganized Data

3.Consolidate and compare data

Your dataset can be linked to and expanded with
different webservices using OpenRefine. Some
options also allow OpenRefine to add your deleted
records to a main database, such as Wikidata. The
wiki contains a growing list of extensions and
plugins.

We now use open refine to place the edge list that
has been converted into a csv file. [16]
When we have the csv file, we can proceed to
Cryptospace to begin the data analysis.
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Placing the edge list into cytospace: Source
node:
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Fig. 3 In a directed graph, a node with no incoming
edges is known as a source node. A source node is a
node from which no edges arise, to put it another
way.
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Network obtained:
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Fig.A 5.The network obtained by putting the edge list into cytoscape

Navigation and layout:

Networking Foundations

A zoomable user interface is used by Cytoscape to
examine and navigate networks.[17] Zooming and
panning are the two navigational methods used by
ZUIs. Depending on how much or how little a user
wishes to see, zooming magnifies a view more or
less. Users can pan a screen to change the area of a
display that is in focus. Zoom:

Four methods of zooming are available in
Cytoscape: the scroll wheel, keyboard shortcuts,
menu items, and toolbar buttons.

To zoom in and out of the interaction network
visible in the current network view, use the
zooming buttons on the toolbar. Icons for zoom are
described below:

There are two methods for network panning:

Holding down the left mouse button while
dragging the mouse allows you to pan the network
view.

Network Overview Box: By left-clicking and
dragging the blue box in the overview panel in the
lower portion of the display, you can also pan the
view. [18]

To pick a node, edge, or annotation, click the left
mouse button on it.(Fig 3)

To include a node, edge, or annotation in the
selection, left-click it while holding down the Shift
or Ctrl key (Command on a Mac). The same action
on a selected element deactivates it.

To pick collections of nodes, edges, or annotations,
hold down the left mouse button on the canvas




background and drag the mouse while holding
down the Shift or Ctrl key (Command on a Mac).

It's important to keep in mind that the selection
action (mouse click or drag-selection) only

Manual Design

By clicking and dragging a node, you can manually
arrange a network in the simplest way possible.
The chosen nodes are all shifted together.

The arrow keys on the keyboard can now be used
to move nodes in Cytoscape in addition to clicking

Layout Node Tools
The View Show Tool Panel menu option or Layout

Node Layout Tools are two ways to access the Tool
Panel. [20]

Scale

To alter the length of the edges, move the Scale
slider. Not the node sizes but their positions will be
scaled.[21] Styles allow for the modification of

Rotate
The network's orientation can be changed for the
entire network or just a specific section using the

Layout algorithms that are automatic

With the help of the Layout menu, you may align
and rotate groups of nodes, change the size of the
network, and visually organise the network using
one of several algorithms.[24][25] There are three
different sources for Cytoscape layouts, and the
Layout menu reflects this.

functions if the Selection Mode is enabled for that
element type (e.g., nodes, edges, or annotations).
Toggle the matching button at to activate or disable
the selection of an element type(Fig 4)

on them and dragging them to a new location. The
selected nodes will move one pixel in the desired
direction by clicking one of the arrow keys («—, 1,
—, |) while selecting one or more nodes with the
mouse. [19]The selected nodes will move 15 pixels
in the direction selected if an arrow key is pushed
while holding down the Shift key.

Numerous Node Plan Tools are included, which
can be used to automate or fine-tune a layout. [22]

node size. Selected (yellow) nodes are scaled to
50% of the default value in the photos below.

Rotate function. [23]The networks in the photos
below have some nodes rotated by 90 degrees.

All Cytoscape layouts have a Settings... panel
where you may modify the algorithm's parameters,
and you can choose to act solely on the selected
nodes.[26] Before performing the layout, the
majority of Cytoscape layouts also partition the
graph(Fig 5). Additionally, many of these layouts
offer the choice of taking into account node or edge
columns. The following are a few layout
algorithms:




Grid Layout:
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The grid layout (Fig 6) is a straightforward design is the default. You can access it by choosing
that places each node in a square grid.[27] The Layout Grid Layout.[28] Above is a screenshot
Cytoscape core always includes this layout, which example.




Circular layout:
T ———S—————————————————

Tl Bt View Sewc Lepsid Mg Teck by

<~ R L AQ@ '+ oo searts w0
oy v 090 -
j oo Q
r v B Lot 1 ook smectad o
; LI -- B P
-
i =
8
; HE @ e e I ' ¢
o Erge Tatse » = BE L.
¥ b a»
o oo (o ERSARTEE B cornt T
o -3 L
B O Typehese o semth m O Hi L =8 0 ¢ ££ ;! B C ABOWH 4 06 “’_ =]
Fig. 7 The nodes are arranged into a circle in the circle pattern. By default, the nodes are arranged in the layout's clockwise
direction, starting at the 12 o'clock position.
This technique generates network configurations sections as distinct circles.[30] The actual circles
that highlight group and tree topologies.[29][31] It have been organised in a radial tree arrangement.
divides the network into sections by examining its You can access this algorithm by choosing Circular

connectivity pattern, and then positions the Layout under Layout (Fig 7).




Hierarchical Layout
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The main direction or flow inside a network can be layer being arranged in a way that minimises the
accurately represented by the hierarchical layout amount of edge crossings. Choose Layout —
algorithm. Nodes are organised into layers that are Hierarchical Layout to access this algorithm (Fig

hierarchically ordered, with the nodes within each 8).




Analyze:

For both directed and undirected networks, the
analyzer calculates a wide range of topological
parameters, including:

e Number of connected components, edges,
and nodes.[31]

e The characteristic path length, network
radius, diameter, and clustering coefficient.

e Charts for betweenness, proximity, and
topological coefficients.

Depending on whether the network is directed or
undirected, the analyzer will run different statistics.
[32][33]Based on the specification of a target
arrow style, the programme will attempt to

)

Ly

W

@

Analyzer « B8 & -

diabetes.csy (directed)

Rzigwy B,

Summary Statistics
Number of nodes 237
Number of edges 7en
Avg. number of nelighbors 4240
Network dlmmeter 198
Network radius 1
Charaoteristio path tength 4 907
Clustering coefficient LNGET
Network density D.000
Connected components -
Multi-edge node pairs o2
Number of self loops a
Analysis time (seo) 10086833027 618

Node specific statistics are found I...
- Rdge Detweenness s added to th,,,

Node Degres Distritsutl

Detweenneass by Degres

Subset of Nodes Analyzed

Earlier iterations of this programme let users
choose whether to analyse all nodes or just a
particular subset of them. The application no
longer directly supports this. Instead, to establish

Plot Elements

The Node Table gains a number of new columns
after the Analyzer has been executed (and an
EdgeBetweenness column is added to the Edge

e Degree distributions, neighbourhood
connectivity, average clustering
coefficients, shortest path lengths, number
of common neighbours, and stress
centrality are all considered.

Network Analysis
Analyze Network

To run Analyzer, select Tools — Analyze
Network

determine the type of network, however as this is
not

Results will show up on the Results Panel
whenever they are ready (Fig 9).

the desired subnetwork for analysis, use the
command File New Network From Selected
Nodes, All Edges in the Command Panel.

Table). Right-click on the column header and
choose Display Histogram... to plot any of these
additional columns as a single parameter




distribution or Plot Scatter... to plot the data as a
bivariate plot. [33]It is possible to choose a part of
the data within either of these charts and then

Chapter S: Conclusion

Hence in this research we started from the basics of
cytospace and learned how to analyse network
using cytospace.

choose the nodes (edges) in the main graph
window that correspond to that region on the chart.
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