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Network Visualizations Using SPIRES Data

The NIH Scientific Publication Information Retrieval and Evaluation System (SPIRES) provides
NIH users with access to bibliographic records of articles in PubMed that have acknowledged
support from NIH-funded projects. Each downloadable SPIRES record includes author names,
MeSH terms by which each article is indexed, and a list of the project numbers acknowledged in
the article. These data can be analyzed using the Science of Science (Sci?) tool to describe
networks among co-authors of publications resulting from a set of NIH-funded projects, co-
occurrences of the MeSH terms in those articles (a form of topic analysis), and clusters of
research projects based on “co-acknowledgement,” the acknowledgement of two or more NIH-
funded projects in a single article.

The Sci*tool can be downloaded after registering at
http://sci.slis.indiana.edu/registration/user/. A Science of Science (Sci2) Tool User Manual also is
available. The major steps in performing such analyses include:

1. Logging into SPIRES

Identifying a set of NIH-funded projects for analysis (e.g., limiting projects by topic,
program class code, RFA/PA, institute, investigator, institution)

Retrieving the publications that have acknowledged support from those projects
Downloading these data from SPIRES as a .csv file

Running the Sci? tool and loading the .csv files into it for analysis

Extracting a co-occurrence network (for author names, MeSH terms, or acknowledged
projects)

7. Analyzing and displaying the graph
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1. Logging into SPIRES SPIRES

Scientiic Fublication Information Retrieval and Evaluation System

The URL for SPIRES is http://spires.era.nih.gov/spires/login.cfm. Users can T [
login using their IMPAC Il credentials. WPAGH Pasers[seceeeee |

2. ldentifying a set of NIH-funded projects for analysis

‘ S
Fror:n the hqme pgge, select Se?rch goé% SPIRES
Projectsl to |dent|fy ad Set Of proJectS OA‘HEPXS&‘ Scientific Publication Information Retrieval and Evaluation System

Wh ose pU b“cations are tO be Home Search Publications Searr!:h Projects Reports Utilities Logout
analyzed. Y
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After entering criteria to define the set of projects, select ‘Search Projects.’

When the resulting hit list appears, select the projects of interest

and add them to a cart.

Search Projects Defav

Basic Search Options

| Check Al [ %

Prog Code

Add selected projects to a cart

Enter the name of a new shopping car, or select an existing cart,
and press the Add now button to add the selected projecis

® MNew cartname: |My Project Cart

Cart comment: |

Share new cart with other users
from same institute? & ves O No

() Existing cartname: |—Select an existing project cart— | v

or Cancel

3. Retrieving the publications that have acknowledged support from those

projects

From the top navigation tabs, select ‘Search
Publications.’

Select ‘Custom Download’ output.

Use the project cart
created in step 2.

Shopping Carts

Saved Project Carts

After entering criteria to define the set of publications to be retrieved
(e.g., year of publication), select ‘Search Publications.’

Include projects in any of these carts:

s¢ss SPIRES

Qens®  Scientific Publication Information Retrieval and Evaluation System

Home Search Publications Search Projects Reports Utilities Logout

U

Basic Search Options

Output Option:  : Standard List v

Standard List
SEWV SV \siom Download

My Project Cart -

Search Publications Default Cri

Basic Search Options



4. Download these data from SPIRES as a .csv file
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Select the data elements to download from the SPIRES database. Select Authors, MeSH Terms, and
Project Numbers for co-authorship, topic analysis, and co-acknowledgement networks, respectively.

Download Data for:

Pick ltems

Last Revision Date
Mesh Date
Journal Title Abbr
Journal Issue
Journal Volume
ISSM

Page Number
Publish Date
Publish Year
Impact Factor
Publish Status

And download these data in an Excel file.

Save the Excel file in csv
format:

Note that you may
have to download large
SPIRES results sets in
several separate,
smaller files and
combine them in Excel
after all are
downloaded.

1-183 [+

Saved List Name:

Add ltem(s) = | |

Add All ==

< Remove ltem(s)
<= Remove All

CTRL Click or SHIFT
3 Click to select
multiple items

Download ltems

PubMed ID
Publication Title
Authors

Mesh Terms
Project Numbers
Publish Year

[Duwn]

{Dowmoad Excel FiIe“ Reset ][ Retrieve List ” Save List ][Save!Manage Query
File name: My Project Publications. csv w
Save as type: | e v
Save ] [ Cancel
A B C D E F G
1 | Rec |PubMed ID Publication Title Authors Mesh Terms Project Numbers Publish Year
1| 9512521|cell cycle-dependent transcriptional and|Kelly, A J; Sackett, M J; Din, N; Bacterial ics*; Bacterial T32GMO07757,F32GM0077 199g|

proteolytic regulation of FtsZ in
Caulobacter.

Quardokus, ; Brun, YV

Proteins/physiology®; Base Sequence;
Binding Sites/genetics; Caulobacter
crescentus/chemistry; Caulobacter
crescentus/genetics™; Caulobacter
crescentus/physiology™; Cell
Cycle/genetics; Cell Cycle/physiology*;
Cell Division/genetics; Cell
Division/physiology; Cytoskeletal
Proteins*; DNA-Binding Proteins; GTP-
Binding Proteins/genetics; GTP-Binding
Proteins/physiology; Gene Expression
Regulation, Bacterial; Hydrolysis;
Molecular Sequence Data;
Mutation/genetics;
Mutation/physiology; Promoter Regions
(Genetics)/genetics; Protein Processing,
Post-Translational; Research Support,
Non-U.S. Gov't; Research Support, U.S.
Gov't, P.H.S.; Sequence Homology,
Nucleic Acid; Time Factors; Transcription
Factors™; Transcription,
Genetic/genetics; Transcription,

Genetic/physiology
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5. Starting Sci’and uploading the .csv file into the Sci® tool for analysis

After extracting the downloaded Sci? application, click the icon to run the program. @

Select ‘Load...” from the File menu
Load Into Database Merge/Match Extract Prep

Load... Ctri+Alt+0
Load and Clean k File —

And browse to find the csv file created in step 4. 23] My Project Publicatigns.csv
. NWBT ool-Manual.pd
Select ‘Standard csv format.” The Scheduler will indicate = Load 3

The file you have selected can be loaded using one

when the load has completed and the Data Manager will . \‘p 57 v (i el T
. Please select the format you would like to try.
display the new data set.

Load as...

Standard csv format

NSF csv format
Scopus csv format

&l Scheduler

[ Selenﬁji Cancel ][Details E
Remove From List | []Remove completed automatically | Remaove all completed

! Algorithm Mame Date Time % Complete
¥ Load... 05/04/2010  11:41:12 AM
1§ Data Manager = 0

Preprocessing Analysis Modeling Visualization Help
.
- El ¢ Database »
6' EXtraCtlng a co occurrence m Remove ISI Duplicate Records
Remove Rows with Multitudinous Fields
network The development of t

under Grant No. SBE- Extract Directed Metwark

Primary investigators| ~ Extract Bipartite Network
Joseph Biberstine. It |  Extract Paper Citation Network

From the Sci” top navigation bar, select ‘Data plugins weere derived | Extract Author Paper Network

Preparation > Text Files > Extract Co-Occurrence  fe%ote o oo I T T S S—

ract Word Co-Occurrence Network

Network. Lomdh . was selacted.|  EXtract Co-Author Network
Documentation: http:
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To create a co-author network diagram, select the

u.n
’

column ‘Authors’ and the text delimiter “;” (semi-
colon), the delimiter that appears between author

names in the SPIRES download.

(Ignore the Aggregation Function File parameter.)

The Scheduler will indicate when the El scheduler
extraction has completed and the

Data Manager will display the new

| = Extract Network from Table @

Extracts a network from a delimited table

g
|
| ’Browse]

Column Name |Auth0rs

i

Aggregation Function File | C:/Program Files/Sci2/scipolicy

Text Delimiter

Remove From List | []Remove completed automatically [Remove all completed]

! Algorithm Name Date Time s Complete
aiv Data Manager Extract Co-Occurrenc...  05/04/2010  11:44:01 AM
Load... 05/04/2010  11:41:12 AM
= E ...\NWB\My Project Publications.csv
network.

'.‘. Extracted Network on Column Authors

E Merge Table: based on Authors

Calculate the number of co-authors or

Temporal
Geospatial
Topical

ool
rte

degree for each node using ‘Analysis >
Networks > Unweighted and
Undirected > Node Degree.’

frastructure Shell

rk Workbench Tool h

Open the listing of authors in the Merge Table
by right clicking in the Data Manager, selecting
‘View With...,” and selecting Excel from the list
of applications available. In Excel, the list of
uniquely-identified authors can be sorted and
examined to identify names that may pose
problems for the analysis, such as very
common names or the appearance of several

name variants for the same individual.
= Appl

View file

Modeling Visualization

-0 Metworks

, Indiana University g

Help
3
»
3

narinfrastrictura for Mahanrk Srisncs ¢
Network Analysis Toolkit (MAT)

Node Degree
Degree Distribution

Unweighted & Undirected
Weighted & Undirected
Unweighted & Directed
Weighted & Directed

(h

K-Mearest Meighbor (Java)
Watts-Strogatz Clustering Coefficient

il Data Manager =8

= 5 csV file: H:\Portfolio Analysis\NVWE\My Project Publications.csv
=% Extracted Network on Column Authors
'.'1 Metwork with degree attribute added to node list

=2l Merge Table: based on Authors
Save

View

View With...
Rename
Discard

ication Viewer Type

Please choose an application viewer to read this file.

Cancel

as | Microsoft Office Excel Comma Separated Values File

Firefox Document

Microsoft Office Word 97 - 2003 Document

Text Document

Microsoft Office Excel Comma Separated Values File
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7. Displaying the graph

Highlight the Extracted Network in the Data Manager window | siii Data Manager

and from the Sci® top navigation bar, select ‘Visualization > = £ .. \NWB\My Project Publications.csv

Networks > GUESS’ (the Graph +48 Extracted Network on Column Authors
Help Merge Table: based on Authors K

Exploration System).

General »
Temporal *

veloped at the Cyberinfrastructure for Network Science Cente
Geospatial * ha.edu.

The initial network in GUESS might look :

something like this:
'l*

[

Select ‘GEM’ from the GUESS layout menu and use Bin Pack to “pack” the nodes more closely in space.

Yisualization - GUESS

[+]
File  Edit Script  View  Help a
Gavis, Bin Pack,
= )
5[~ I &
[ N
= __edgeid Circular QU .
§ |color Phusirs I =
H ’
i B
A k . °




Zoom-in using the ()

button in the network display
to see portions in more detail

and use the GUESS ‘Graph

Modifer’ panel to add node

labels, size- or color-code
nodes by their properties

(e.g., the number of each
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Object: Property: Operator: |:>= v| Value: |2

|v|

| Colour || Show || Hide || Size || Show Label || Hide Label || Change Label |

| Format MNode Labels | | Format Edae Labels |

| Mode Shape || Center || Chanage History |

| Resize Linear || Colorize |

Zoom Level: | 1,36931

e o
C ]
individual’s co-authors, also : '.. .'. a
e ®
called node degree), and export e e e o A e®
. eeo )
the graph for use in % ® . : ®
. [ ) .. ® @
®
presentations or reports. o L] ..‘. R — Vg ®
°
° ] = P 600 .0,
[ ] @ e® [ ]
- Visualization - GUE e o
5-8 Edit Layout Script View
Impart Graph
Expoart Image...
Export Graph...
Save Logfile. .. 5
Export Image - GUESS X
Exit Chrlk
File Name: ‘\:\Furlfwhu Analysis\My Coauthorship Network Graph.jog | ‘ Browse...
:llabelsize 12
File Type: ‘Julnt Photographers Expert Group Format (.jeg, jp... v| ‘ Options...
(®) Export Current View () Export Complete Graph
Other Type of Networks

Similar steps, combined with other options, can be used to perform a variety of different
analyses, such as co-occurrences of MeSH terms (i.e., topic analysis) and co-acknowledgment

networks.

Topic Analysis

Select the column of MeSH terms and their

delimiter.

w,n
’

- ™ Extract Network from Table

Extracts a network from a delimited table

Column Mame |Mesh Terms

e
2

Text Delimiter | ‘,|

Aggregation Function File | C:/Program Files/Sci2/scipolicy |
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File BREIGNFEIEIEIIN Preprocessing  Analysis  Modeling  Visualization  Help

- i i = Database *
Extract a co-occurrence network, visualize S e ot e
USl ng G U ESS The development of t|  Reémove Rows with Multitudinous Fields

under Grant No. SB&- Extract Directed Network

o F = Primary investigators ~ Extract Bipartite Network
Visualization HElp Joseph Biberstine. Tty Extract Paper Citation Network

General » plugins were derived Extract Author Paper Network

ferooral > TR o Coocracs e —— —————
empara ."ElUI'JEd at the C)rtlerinfrastrL Sciz Team. (2009). 5 gygract word Co-Occurrence Network

Geuspatial * ha.edu. Load... was selected,  24ract Co-Authar Nefwork

1 Documentation: http
Networks _* m_

and select the Multi-Dimensional Scaling layout. In GUESS, MDS - Visualization - GUESS
does a multi-dimensional scaling on the graph where node-node ZE & SHE o

. - . . . . Bin Pack.
distances are defined by the connecting edge weight (in this case, 3 P"‘”:!f e
co-occurrence frequencies). = |color Circular

5 [fixed Physics
3 |height i
g image k.amada-Kawai
E [indegres Fruchterman-Rheingald
— |label Spring
labelcolor]
labelsize
lsbehvisipl| ~ Random
name Radial...
originallab

Co-Acknowledgement Networks

A co-acknowledgement network will reveal sets of research projects which tend to be
acknowledged together in research publications.

. . I
Select the column Project Numbers, which are ™ Extract Network from Table X

de||m|ted in the cSv flle by commas. Extracts a network from a delimited table
Column Name |Pr0ject Numbers v ‘
Text Delimiter [ |

! Aggregation Function File | C:/Program Files/Sci2/scipolicy | lBrowse]

Cor J (coeal

Use the GEM layout in GUESS and zoom in to find projects that

are more frequently acknowledged together in publications. Ble Edt Saipt_Vew o
Color code by funding institution, award types, etc. s ': Bin Pack
] i ‘EﬂF
é color Circular
5 fixed .
E height E:;:Z-Kawai
5 |image
£ findegree Fruchterman-Rheingald
— |label Spring
labelcalor, MDS
labelsize
labelisib  Random
name Radil...
originallabe
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