Beginner Pajek Instructions

Pajek is a program for large network analysis that can be applied to the study of biomolecular interaction networks, such as protein interaction networks.

Setup:

To setup Pajek on your Windows compatible computer:

1. Download Pajek from http://vlado.fmf.uni-lj.si/pub/networks/pajek/

2. Follow instructions to install Pajek

3. Run Pajek

4. Load a network (follow instructions below)

5. Draw network (follow instructions below)

6. Change the following default settings for Pajek in the ‘Options’ menu of the draw window to make your networks look nicer.

7. Options->Colors->BackGround – change to white

8. Options->Colors->vertices – change to ‘As defined on input file’

9. Options->Colors->edge – change to ‘As defined on input file’

10. Options->Colors->arcs – change to ‘As defined on input file’

11. Options->Size->Vertices – change to ‘6’

12. Options->Size->Arrows – change to ‘10’

13. Options->Size->Font – change to ‘10’

The Basics

Pajek contains three windows that you should be familiar with:

1. Main window:  This appears when you first start the program and is used to load and save networks and to perform analysis.

2. Results window:  Messages from Pajek are displayed in this window.

3. Draw window:  This window appears when you select draw from the main window ‘Draw’ menu.

Load a network: Click the button with a picture of a file folder on it in the Network section of the main window and pick a Pajek .net file.

Save a network:  Click the button with the floppy disk on it in the Network section of the main window.  Networks are saved with their spatial layouts intact.

Display a network: Select Draw from the Draw menu of the main window.

Network visual layout: In the Draw window, your can automatically layout a network.  A network layout uses a computer algorithm to reposition nodes (circles) and edges (lines) to try to minimize visual overlap.  This does not work well for very large networks.  You can choose to layout a network using some of the algorithms in the Layout menu of the Draw window such as Layout->Energy->Fruchterman Reingold and Layout->Energy->Kamada-Kawai.

Rotating the network in the Draw window:

Press x,X,y,Y,z or Z to rotate the network in the appropriate direction.

Zooming:

Select Options->Transform->Resize from the Draw window Options menu.  You can then enter the factor you want to zoom in each of x,y or z directions.  Other options are also available from the Options->Transform menu.

Manipulating nodes:  You can move nodes using the mouse button.  Ctrl-L turns on labels and Ctrl-D turns the labels off.

Network Analysis
Getting information about a network:  Select Info->Network->General from the Main window.  Click Ok on the resulting dialog box.  The network information appears in the Results window as follows:

Number of vertices (n): 42

Number of arcs: 40

                 0 loops

Number of edges: 0

                 0 loops

Density1 [loops allowed] = 0.0226757

Density2 [no loops allowed] = 0.0232288

The number of vertices (nodes, circles) is shown.  This is the number of proteins in a protein interaction network.  Edges (lines) represent interactions and arcs are directed edges.  Loops are homodimeric interactions.  Density of a network is the ratio of actual edges present in a network to the number of possible interactions in a network.

Find the diameter of the network: Diameter is the longest minimal length path between any two nodes in the network.  From the Net menu: Click Net->Paths between two vertices->Diameter.  The results from this operation can be seen in the result window e.g. "Longest path from xxx(yy) to aaa(bb). Diameter is d"  Where aaa and xxx are protein names and yy and bb are nodes number in the network.

Looking at paths between two proteins:

From the Net menu: Click "Net->Paths between two vertices->One shortest" and enter either the labels (protein names) or the vertex numbers of your proteins of interest when prompted.  Pajek will ask some questions about the operation, the default answers are fine.  When you draw the network again, only the shortest path between your selected proteins will be shown.

Finding the cores of a network:

Go to the Net menu and select Net->Partitions->Core->all  (the options input, output and all are only relevant in a graph with arrows).  A partition file will appear in the Partition section of the main window.  You can get information about this partition in the Info menu.  To extract a core, select from the Operations menu, Operations->Extract From Network->Partition and type the start and end partition to extract.  E.g. if the highest core in the network is a 7 core, then you can extract that 7 core by extracting partition 7 to 7.  If you wanted the 6 core of the same network, you can extract partition 6 to 7.

This simple set of instructions explains the basic Pajek operations and represents a tiny sampling of this powerful program.  A more detailed manual on Pajek geared for graph theorists is available at http://vlado.fmf.uni-lj.si/pub/networks/pajek/pajekman.htm

File Format

It is possible to edit the Pajek .net files in a text editor like Notepad for Windows or SimpleText for MacOS to create your own networks that can then be visualized using Pajek.  More information about the Pajek file format is available at http://vlado.fmf.uni-lj.si/pub/networks/pajek/draweps.htm'

Exporting Figures

You can export figures from the Draw menu in Pajek.  If you want a quick screen shot, you can export as a bitmap.  For figure quality, the best results come from exporting EPS/PS or SVG graphics and importing the result into e.g. the latest version of CorelDraw or Adobe Illustrator.  Once in these powerful drawing programs, you can recolor, edit and change the fonts in the resulting PS file.

