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Background: This case study describes the value of and need for interinstitutional collaboration to train 
biomedical researchers in data visualization, using Cytoscape network analysis software as an example. To 
provide training on Cytoscape software to Yale University biomedical researchers, a collaboration was formed 
between the Yale Harvey Cushing/John Hay Whitney Medical Library’s (CWML’s) biomedical sciences 
research support librarian and the University of Michigan (U-M) Taubman Health Sciences Library’s 
bioinformationist, who has expertise in Cytoscape software. 

Case Presentation: The U-M bioinformationist offered a webinar to the Yale community, followed by a one-
day onsite workshop. This collaboration allowed Yale biomedical researchers and librarians to receive 
training on Cytoscape software, in addition to giving the Yale librarian a collaborator for answering future 
questions about the software. 

Conclusions: This collaboration furthered the U-M bioinformationist’s role in the field as an expert in 
Cytoscape instruction, while also establishing the CWML as a leader in providing support for analyzing and 
visualizing molecular data at Yale University. The authors found this collaboration to be a successful way for 
librarians to fill end-user training gaps in rapidly changing fields such as bioinformatics. 

 
BACKGROUND 

The development of high-throughput experimental 
technologies has given rise to the “-omics” era 
characterized by an exponential growth of diverse 
data (e.g., transcriptomics, proteomics, 
metabolomics). One of the most significant 
challenges of this era is processing massive amounts 
of data and extracting biological meaning. Effective 
integration of these datasets constitutes another 
challenge when trying to gain insights into cellular, 
molecular, and biological systems under study [1]. 
After the primary bioinformatics analysis of omics 
data, the biomedical researcher is given a list of 
statistically significant molecules (e.g., RNAs, 
proteins, metabolites). Usually, these lists can 
contain hundreds or thousands of “interesting” or 
differentially regulated molecules. Thus, an essential 
part of omics data analysis and interpretation 
includes pathway and/or network analyses, which 
provide context for explaining the research findings 
or support for the hypothesis generation or 

narrowing process. Consequently, almost all omics 
studies include a pathway or network analysis of the 
data. 

Cytoscape software is one of the most popular 
tools for network analysis and visualization [2]. 
Cytoscape helps to visually integrate the network 
with expression profiles, phenotypes, and other 
molecular states and to link the network to 
databases of functional annotations [3]. For example, 
suppose a researcher desires more information 
about the compound glycine, including its related 
genes and compounds. Using the MetScape app for 
Cytoscape [4]; the researcher builds a network of 
glycine and its related compounds, genes, reactions, 
and enzymes. From this network, the researcher 
begins to understand glycine’s relationship to other 
compounds (e.g., L-alanine) and genes (e.g., GLYAT 
and BAAT) (Figure 1). Additionally, the MetScape 
app provides a list of pathways included in the 
network, such as the bile acid biosynthesis pathway, 
thus providing valuable information about the 

http://cytoscape.org/
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Figure 1 Example Cytoscape network 

 
 

 

relationship between molecular entities. The 
researcher can create a subnetwork of a chosen 
pathway for further analysis and understanding. If 
using experimental data, the researcher can compare 
networks across different treatments or periods of 
time to visualize and understand molecular changes. 

Librarians determine the information and data 
needs of their users and establish ways to meet those 
needs. Although exact needs can vary between 
institutions and organizations, definite patterns can 
be discerned, such as the demand for pathway and 
network analysis tools. Discussion across 
institutions can lead to a better understanding of 
these patterns and the appropriate services to 
provide. Cytoscape is one of many tools for network 
analysis and visualization, each having their own 
strengths and weaknesses. However, researchers can 
find the process of learning and using new tools like 
Cytoscape to be time consuming and frustrating. As 
a result, it is often advantageous for them to seek 
help from a knowledgeable source, which is where 
librarians can play a valuable role by offering 
training, documentation, and consultation. 
However, with the constantly increasing 
development of bioinformatics analysis tools, it is 
challenging for one person to be an expert in every 
tool. One method of overcoming this challenge is to 
collaborate with peers at other institutions, which 
can enable librarians to take advantage of existing 
expertise, learn from each other, and ultimately 
provide a wider range of services. 

STUDY PURPOSE 

The objective of this case study is to describe a 
librarian-led, interinstitutional collaborative effort to 
provide training in Cytoscape network analysis and 
visualization software to biomedical researchers. 
The authors discuss the value of this collaboration as 
a means for filling end-user training and other 
knowledge gaps in order to keep up with the 
rapidly changing field of bioinformatics. 

CASE PRESENTATION 

Description of Cytoscape 

Cytoscape is a free, open-source software tool with 
an active international community [3]. It is platform-
independent, meaning that it can be used on a Mac, 
PC, or Linux machine. This software has a plugin 
architecture that allows anyone to create an 
extension, referred to as an “app,” to add 
functionality to the core. This type of architecture is 
advantageous as it greatly expands the capabilities 
of the software. For example, there are apps that 
allow importing data directly from other databases, 
such as the Reactome pathway database [5], while 
other apps run clustering algorithms on existing 
data. There are also literature mining apps and 
functional enrichment apps [6]. Cytoscape allows 
the user to change the color, shape, and size of the 
network components to highlight certain 
information within the network, as well as to create 
subnetworks and merge networks. As a result, in 
addition to being used for data analysis and 
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discovery, Cytoscape is often used to visualize data 
to make the data more understandable for use in a 
publication. The flexibility, diverse functionality, 
plugin architecture, and free nature of this tool add 
to its popularity. 

Initial webinar 

The Yale University Harvey Cushing/John Hay 
Whitney Medical Library (CWML) biomedical 
sciences research support librarian attended the 
“Network Visualization Tools” continuing 
education course at MLA ’13, the 2013 Medical 
Library Association (MLA) annual meeting, which 
was co-taught by the University of Michigan (U-M) 
bioinformationist. This course focused on two open-
source network visualization tools: Cytoscape and 
visANT. Two years later, the Yale librarian and U-M 
bioinformationist reconnected through an alumni 
group of librarians who attended the “Librarians’ 
Guide to NCBI” workshop at the National Institutes 
of Health. This group holds monthly remote 
meetings to learn about new activities at the 
National Center for Biotechnology Information 
(NCBI) and to share bioinformatics-related work 
being done by librarians at different institutions. The 
U-M bioinformationist gave a brief presentation on 
Cytoscape during one of these group meetings, 
which prompted the Yale librarian to consider his 
researchers’ needs for instruction on visualization 
tools like Cytoscape. 

To determine Yale biomedical researchers’ level 
of interest in Cytoscape training, the U-M 
bioinformationist offered a 1-hour webinar 
(“Introduction to Cytoscape: Network Visualization 
Software”) to introduce Yale researchers to the 
software. Invitations to the webinar were sent to all 
departments using an internal Yale School of 
Medicine messaging system. The sessions were 
advertised on CWML web pages, including the blog, 
calendar of classes, and a banner on the home page, 
as well as in the Yale School of Medicine calendar of 
events. In addition, an email was sent to a list of Yale 
affiliates (over 1,000 members) who are interested in 
end-user bioinformatics resources and tools. The 
webinar included a live demonstration with 
screenshots to cover a wider span of functionality in 
a limited amount of time. This webinar was 
presented via Adobe Connect. Registration for the 
session reached maximum capacity with 22 
attendees and an additional 19 individuals 
waitlisted. 

The success of the Cytoscape webinar made it 
clear that there was both interest in and a need for 
instruction on visualization software at Yale 
University. However, Cytoscape has a steep learning 
curve due to its complexity, and skill acquisition is 
greatly enhanced by hands-on instruction. 
Therefore, given the U-M bioinformationist’s 
instructional expertise in Cytoscape [7], it made 
sense for the Yale librarian to collaborate with the  
U-M bioinformationist on additional Cytoscape 
instruction opportunities, freeing him to focus on 
locally supported bioinformatics resources and 
services. 

Attainment of funding 

Although librarians are aware of their communities’ 
needs for specific training, they often do not have 
the funding available to bring in appropriate experts 
to provide this instruction. Because the CWML did 
not have the funds to bring the U-M 
bioinformationist to the campus, an application was 
submitted for the Jay Daly Technology Grant 
(approximately $1,000 USD), offered by the North 
Atlantic Health Sciences Libraries, a regional chapter 
of MLA, that represents Connecticut in addition to 
other North Atlantic states. This grant allows 
recipients to acquire, implement, and become 
knowledgeable about new technologies; to improve 
services or access in their institutions; and to draw 
attention to the librarians’ value to their institutions 
by providing them with tools that allow them to 
evolve in their professional role, among others. The 
authors drafted a joint proposal, submitted by the 
Yale librarian, to bring the U-M bioinformationist to 
Yale University to provide onsite Cytoscape 
training. In October 2015, the grant was awarded to 
the Yale librarian and provided the funds to cover 
the U-M bioinformationist’s travel expenses for 
offering a 1-day workshop at Yale University. 

Onsite hands-on instruction 

Once the need was determined and funding was 
secured, the Yale librarian and U-M 
bioinformationist collaborated to schedule a 1-day 
Cytoscape workshop at Yale University. This 
workshop consisted of 2 sessions, each covering 
different Cytoscape features and functionalities. 
“Cytoscape Part 1: Going from Raw Data to a 
Publishable Image” (150 minutes) covered general 
features of the Cytoscape core software, and 
“Cytoscape Part 2: Cytoscape Apps with a Focus on 
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MetScape” (180 minutes) covered several apps and 
focused on metabolomics, which is the study of 
small compounds involved in metabolism. Although 
both sessions started with background slides, the 
lecture consisted of less than 25% of the workshop. 
Rather, the majority of each session consisted of 
hands-on training where attendees followed along 
with the instructor. A few brief exercises were also 
mixed in for attendees to work on independently. 
The sessions were developed in a way that made 
them independent from each other, allowing 
researchers to attend either session or both sessions, 
depending on their research, interests, and 
proficiency level with the software. Both sessions 
were free and open to Yale School of Medicine 
biomedical researchers and medical librarians in the 
New England Region. 

Eighteen individuals attended the first session, 
and 6 attended the second session. Given the more 
specific nature of the second session, the decline in 
attendance was expected. Combining the webinar 
and hands-on sessions, postdoctoral fellows were 
the most common type of attendee (42.7%), followed 
by associate research scientists (21.3%), graduate 
students (16.0%), faculty (9.3%), and staff (6.7%). The 
top represented departments were internal medicine 
(13.3%), immunobiology (9.3%), cell biology (6.6%), 
pathology (6.6%), and genetics (5.3%). However, 
individuals affiliated with 30 additional 
departments attended the sessions. 

To make the training sessions more relevant to 
attendees, the Yale librarian and U-M 
bioinformationist collaborated on tailoring the 
content of the instruction sessions based on the local 
bioinformatics resources and tools that the CWML 
offered. For example, the U-M bioinformationist 
usually provides instruction on several pathway and 
gene ontology enrichment apps, such as BiNGO [8] 
and ReactomeFIPlugIn [9], that work with the 
Cytoscape software. However, since the CWML 
provides site licenses to several other commercial 
bioinformatics software for enrichment and 
pathway analysis, such as Ingenuity Pathway 
Analysis, the U-M bioinformationist redesigned the 
training sessions to teach other equally valuable 
Cytoscape apps and features, such as MCode, a 
clustering app [10], and SocialNetwork, an app used 
to create networks of publication coauthors [11]. 
This put the focus of the sessions on functionality 
and analyses that differed from those already 

available to Yale researchers through subscription 
resources. 

The Yale librarian took care of the onsite 
logistics, such as room reservation, promotion, and 
attendee registration. Promotion for the onsite 
trainings followed the same process as the webinar. 
The Yale librarian worked with the U-M 
bioinformationist to ensure that registrants were 
provided all necessary information (e.g., computer 
software requirements, presentation materials, 
working files) in advance of the session. The U-M 
bioinformationist created step-by-step handouts that 
were provided to attendees, allowing them to follow 
along more easily. Attendees could also refer back to 
the handouts when exploring Cytoscape after 
completing the sessions. 

To obtain feedback, an online evaluation form 
was provided to all attendees after the webinar and 
hands-on sessions. Five attendees filled out the 
evaluation form after the hands-on sessions, and 1 
attendee filled out the evaluation form after the 
webinar. Of these 6 respondents, 3 were 
postdoctoral fellows, 1 was a faculty member, 1 was 
a staff member, and 1 was a graduate student. The 
respondents rated the quality of the instructor as 
excellent; the instructor’s knowledge between 
excellent (4 attendees) and good (2 attendees); the 
instructor’s responsiveness to questions between 
excellent (5 attendees) and good (1 attendee); and 
their knowledge of the material after the workshop 
between excellent (3 attendees), good (2 attendees), 
and fair (1 attendee). In response to the question 
“What did you like most about the workshop?”, 2 
respondents noted the interactiveness of the hands-
on sessions: “interactive session with hands-on 
training” and “the interactiveness was great; we 
could work along while the instructor was going.” 
This reinforced the value and need for hands-on 
instruction for visualization software such as 
Cytoscape. 

DISCUSSION 

Although some libraries have been offering 
bioinformatics services for over a decade [12–14], 
many institutions are still working to build up their 
bioinformatics programs. Many librarians provide 
instruction on resources from NCBI, the European 
Bioinformatics Institute resources, and others, but 
the interdisciplinary nature of bioinformatics adds 
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complexity that can make library services 
challenging. In particular, a survey at the University 
of Southern California showed that researchers 
highly value bioinformatics workshop training but 
noted a gap in training for appropriate analysis tools 
[15]. 

Here, the authors present Cytoscape as an 
example of interinstitutional collaboration to 
provide end-user bioinformatics training between 
the Yale CWML and the U-M Taubman Health 
Sciences Library. One challenge of bioinformatics 
instruction is keeping up with the rapidly changing 
field when one is not a bioinformatics researcher, 
and thus more training opportunities are needed for 
those who teach bioinformatics [16]. The Yale 
librarian attended the Cytoscape webinar and 
hands-on sessions to receive the necessary training 
to provide additional reference, consultations, and 
training on Cytoscape at the Yale School of 
Medicine. The Yale librarian’s increased knowledge 
of Cytoscape allowed continued collaboration with 
the U-M bioinformationist, as they could work 
together to answer more challenging questions and 
share instruction and learning objects. For example, 
the two librarians recently used remote video 
technology to jointly conduct a consultation with a 
Yale biomedical researcher using Cytoscape for 
metabolomics data analysis. Despite the 
geographical separation between Yale University 
and U-M, video technology (Zoom) allowed the two 
librarians to share computer screens and 
synchronously work with the researcher, making 
this interinstitutional consultation efficient and 
productive. 

This collaboration was beneficial for both 
librarians, their libraries, and their institutions by 
increasing the wealth of knowledge about tools and 
strengthening the services provided at both 
institutions. Some logistical lessons were also 
learned from this experience. For example, 
distributing the evaluation form before attendees left 
the room might have led to a greater response rate. 
In addition, had the webinar and onsite sessions 
been recorded, they would be available to those who 
were unable to attend the live sessions, further 
increasing the reach of these instruction sessions. 

Adding value to the onsite visit to Yale, the U-M 
bioinformationist gave a presentation on her 
institution, library, and work responsibilities to the 
librarians at the CWML. The U-M bioinformationist 

also had the opportunity to tour the CWML, 
network with other librarians, and learn about their 
services and roles. These types of interactions are 
important for learning about different types of 
expertise and service models to foster further 
collaboration among libraries. This collaboration 
furthered the U-M bioinformationist’s role as an 
expert in Cytoscape instruction, while also putting 
the CWML in a leadership position in terms of 
providing support for analyzing and visualizing 
omics data. This collaboration was a successful 
means for librarians to fill end-user training gaps in 
rapidly changing fields such as bioinformatics, and 
the positive outcomes suggest that other librarians 
should seek out similar relationships. Creating a 
librarian network of collaborators would 
significantly strengthen librarian-provided 
bioinformatics services, skills, and training. 
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