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We argue here, through the use of
several examples from our work in support
of structural biology, that the answer to
the question posed by the title of this
Perspective is a resounding yes. The discus-
sion that follows is aimed primarily at
those of the journal’s readers who are
biological resource developers and Web
page developers interested in developing
the richest possible Web pages. However,
those of you who simply use biological
resources might find this a helpful discus-
sion in understanding what is on the
horizon. Whatever your interest, please
let us hear your opinion on the question
posed by this Perspective through the
associated comment feature.

We define a widget as a simple piece of
code that can be embedded into a Web
page or desktop to provide functionality
that is derived from another Web site. To
put widgets into perspective with other
technologies, widgets share the portability
and usability of an applet but are typically
simpler. Similarly, widgets provide some of
the functionality of products like Microsoft
SharePoint, but are usually nonpropri-
ctary. Here a semantic tag is defined as a
specific type of widget that brings some
semantic information into the Web page
or desktop from another Web site. Con-
sider several simple examples (one desktop
widget and the rest launched through a
Web browser) we have developed recently
that can be found (with others) on the
RCSB Protein Data Bank (PDB) [1] Web
site at http://www.pdb.org/pdb/static.
do?p=widgets/widgetShowcase jsp to 1il-
lustrate the point.

The first example widget was developed
by the Protein Structure Initiative (PSI)
Knowledgebase (KB) project (http://kb.
psi-structuralgenomics.org/) [2]. The KB
widget automatically detects new articles,
structures, and features when the site
updates on the third Thursday of each
month. Embedded in a Web page it
provides immediate access to the new
features at the KB from any Web page.
The second example widget is a dashboard

widget contributed by Brian Weitzner and
Roland Dunbrack (http://dunbrack.fccc.
edu/dashpdb/). The Mac-OSX dashboard
widget provides a simple way of querying
the RCSB PDB or downloading a specific
structure from the Macintosh dashboard
application and as such represents a useful
shortcut. The third example is illustrated in
more detail in Figure 1.

As a user, this simple piece of code
embedded in the Web page you are
browsing enables you to run a complex
application from another Web site, with-
out leaving your current location. In this
case it Involves either comparing two
protein sequences or two protein struc-
tures using a variety of methods support-
ed by the remote Web site, in this case the
RCSB PDB. Why is this compelling? In
part because you do not need to under-
take any work yourself. The remote
provider is maintaining the applications,
keeping the data current, and providing
the widget, yet the application is available
right there on your Web page. Most
importantly it eradicates multiple ver-
sions of obsolete software. This is an
application developer’s nightmare as you
try and support multiple obsolete versions
of software from people who, for whatev-
er reason, do not upgrade to the current
version. The most current version is
always there available to you on your
Web page. You could just visit that Web
site and do the same thing, so why the big
deal? First, it brings the application to

you; it is an example of drop technology
(simply drop the application into your
Web page) and it facilitates use. You do
not have to remember where to go and
possibly be faced by a series of complex
choices—the widget can offer a simplified
interface to a subset of features. Second,
and more importantly, assuming the use
of widgets takes off, you can customize
your own Web page to take advantage of
work done by a variety of other scientists
each producing widgets. So for example,
you could aggregate a variety of remote
methods that perform sequence and
structure comparison using a variety of
widgets from a variety of reputable
sources, thereby creating a single point
of reference. Taking this a step further,
you can create and customize workflows
composed of different widgets in a plug
and play environment. There is nothing
fundamentally new in what we present
here; widgets have been around since the
early days of the Web. A display counting
Web page hits is one example that has
been used widely. What is new is the
simplicity and hence ease of development
and use of widgets and the general
acceptance of this technology by the
broader Internet community. There is
still a small barrier for inclusion of
widgets since it requires some knowledge
of the Cascading Style Sheets (CSS) and/
or Javascript. Even that can be overcome,
iGoogle  (http://www.google.
com/ig), which is a good example of
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RCSB PDB Comparison Tool - - :
The comparison tool allows to perform pairwise sequence and structure alignments

Compare the following two proteins:

PDB1: Chain1:

PDB2: Chain2:

--- Select Comparison Method --- B8

Compare

between protein chains.

var wb_headerColor =

var wb_bodyColor =
</script>
<script type="te

src="ht

</script>

xt/ja

<script type="text/javascript">
var wb_width = '250px’

'#eaf2f8

vascript"

csb.o

rg/pdb/widgets/workbench. js">

Figure 1. Sequence and structure comparison tool widget. The widget on the left is generated by the Javascript code on the right. Only
the pointer (src) to the js file is required, the other lines allow the user to customize the look and feel of the widget to match their own Web

page.
doi:10.1371/journal.pcbi.1000673.g001

how this can work with a user customizing
their home page from a variety of widgets
(Google call them gadgets). Similarly,
Facebook has drop-in widgets they call
applications. As this is written, there is
relatively little use of this technology by
the computational biology community.
We take that to mean that this is a new
development, the full significance of
which is yet to be appreciated (hence this
article). Please beg to agree or differ by
adding a comment.

Assuming widgets are a compelling
development for the field, what is the
potential and why would people use
them? Addressing the latter question,
Web resource developers are driven by
getting eyeballs on their site; good Web
statistics are a prerequisite for grant
renewals. Although with widgets the
eyeballs may no longer be directed at
the site, but at a small component of the
site integrated remotely. Nevertheless,
their work is potentially made accessible
to a larger number of users than would
otherwise be the case and it registers Web
hits on their own site. Addressing the
former question, the potential, in our
opinion, is to provide the opportunity to
make some order out of the chaos that
exists today. Users of computational
biology resources face a bewildering
array of resources, different interfaces,
and a lot of features they will likely never
use. Google obviously know how to do it
best as proven by their search engine
interface. But such simplicity applied to
complex biological applications is not
always possible, although extraction of
suitable subsets of functionality into
widgets may be possible. Further, and a
dream perhaps, a few standards for
widget development both on the server
side and the presentation side could

provide a productivity gain for the life
sciences community who are increasingly
dependent on these computational re-
sources. Being optimistic, it might even
bring to light in new ways the most
authoritative and dependable resources.
Being very optimistic we might see an
end to the lack of persistence in compu-
tational biology resources that has been
discussed previously [3]. Resources
would use persistent URLs (PURLSs) and
their Application Program Interface
(APIs) would conform to agreed upon
standards.

Talk is cheap; consider the specific
example of semantic tagging, which we
believe makes the argument for widgets
even more compelling (Figure 2). Again
here is an example from the RCSB Protein
Data Bank.

There are four tags used in the
document that illustrate how new life
and comprehension can be bought to
Web pages. This i1s done without any loss
of context. As the author mouses over the
Web page itself new information is bought
forth from other resources defined by the
Web page author. The author tag tied to
Stanley, W.A. will return all entries in the
PDB database that have been authored by
the same person. The menu tag tied to
entry 2tmo, a specific structure in the PDB,
brings up a menu of options associated
with access to that entry, for example
display the sequence of the entry, display a
summary page from the PDB describing
the structure, and so on. The keyword tag
attached in this case to RNA will search for
all instances of that keyword in the PDB
and return associated structures. Finally
the rcsb_id tag attached here to the term
capsid protein will provide a thumbnail view
of the molecule that can be selected for a
more detailed view from the RCSB PDB.
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The intent here is to illustrate that a simple
text document can be enriched to benefit
the reader. Certainly such tags can be
ignored, but they can also provide addi-
tional insights into the work described in
the document through direct and contex-
tual information from elsewhere, which in
this case just happens to be a database of
protein structures. If hyperlinks are con-
sidered powerful and the core of what
makes the World Wide Web, this type of
semantic tagging adds a new dimension to
the Web. If semantic tagging were to take
off, issues of name space might appear, but
for now having exemplars that illustrate
the power of the medium would seem an
excellent first step. Imagine the day when
such tags are added to research articles as
they are written and are carried through to
the final published paper. Perhaps the
promise of the semantic Web will be
realized. Time will tell, for now it would
be good to see more computational
biologists embrace and promote this
technological development. What do you
think?
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RCSB PDB Tag Library

The RCSB PDB Tag Library is a rich markup widget that allows you to easily tag PDB ID's and keywords on your own site and automatically provide enhanced functionality that links
back to us. Check out the example below by rolling over any of the underlined words. We currently provide 4 different tags: rcsh_id_tag that provides an image and link to the
structure explorer page, rcsb_menu_tag that provides a menu with useful links, rcsb_author_tag that provides a link to an exact author query and rcsb_keyword_tag that provides a
link to a keyword query results page. Note that the author tag searches both primary and citation authors.

Important: When including widgets in your own site, make sure you have a doctype defined. Without a doctype, certain features that the widgets provide will not display properly.
Here is an example doctype we use:

<IDOCTYPE html PUBLIC "-/W3C//DTD XHTML 1.0 Transitionall/EN" "http://www.w3.org/TR/xhtmI1/DTD/xhtml1-transitional.dtd">

Example: Usage:

Following example text has been <script type="text/javascript" src="http://www.rcsb.org/pdb/widgets/recsbrdbTag
marked up using this library.

.js"></script>

...5tudy, <span class="rc
Text from doi: .+.PDB entry <span clas
10.2210/rcsb_pdb/mom_2009_1 ...entry <span class="rcs g" title="Tobacco Mosaic Virus">Zom3</span>...

...chimney. The <span clas csb_keyword_tag">RNA</span> strand...

...and the <span class="rcsb id tag" rel="3BWQ">capsid protein</span> seen...

sb_author tag" rel="Stanley, W.A.">Wendell Stanley</span>...
rcsb_menu_tag'>2tmv</span>), and...

In a Nobel-prize-winning study,

Wendell Stanley coaxed the virus Options:

to form crystals, and discovered

that it was composed primarily of Simple ID Tag (rcsb_id_tag):

protein. Others quickly

discovered that there was also The simple ID Tag is used when you wish to provide some extra information for a structure you are writing about. By default,
RNA in the virus. Then, many you can just encase a PDB ID with a span tag with class rcsb_id_tag and a the library will display a rollover picture with a link

to the structures explorer page. For example you can do <span class="rcsb_id_tag"> 4hhb</span> to get the following
result 4hhb. If you wish to use anything else but an ID as a trigger, such as a title, you can pass the id to be displayed in the
rel attribute. For example, <span class="rcsb_id_tag" rel="2om3"> Tobacco Mosaic Virus</span> will give you the

prominent structural researchers
(including J. D. Bernal, Rosalind

Franklin, Ken Holmes, Aaron following result: Tobacco Mosaic Virus. You can also specify a title for the rollover by using the title tag.

Klug, Don Caspar, and Gerald

Stubbs) used X-ray diffraction IMPORTANT: To be compliant with all modern browsers, it is recommended to use <span> tags and specify the rel whenever
and electron microscopy to probe possible. Using the <a> tag without specifying the rel attribute has shown to be incompatible with certain version of Internet

the structure of the virus. Exploger:

Tag Attributes:

Several structures of the whole class="rcsb_id_tag"
tobacco mosaie virus are rel="PDBID" - to override the content of the tag, you can specify the PDB 1D
available in the PDB, including title="Any String" - You can add your own title

the ground-breaking one solved
by X-ray fiber diffraction (shown
here from PDB entry 2tmvv), and
a recent structure solved by

Menu Tag (rcsb_menu_tag):

The Menu tag is an alternative way to mark up a desired PDB ID. Instead of an image, the menu tag provides a drop down
list of useful links. These include a link to viewing the structure in a Jmol viewer, its structure explorer page, and links to view

analysis of many electron and download the PDB file. Like the ID tag, you can encase the desired ID with the class rcsb_menu_tag or pass the desired
micrographs (PDB entry 2om3). ID via the rel attribute.

The virus is composed of one Tan Atiibutes:

strand of RNA (sho -

csb_menu_tag"

wrapped inside a 3ID" - to override the content of the tag, you can specify the PDB ID

protein (shown in b
profein coat is com,
2130 copies of a sm
which stack like bri
cvlindrical chimney
strand encodes four
which together orcl
life cycle of the virt
include two protein, . |
replicate the viral \ / :::t::{:hur taa”

that "m"'\‘p"”'\‘, the | THOR" - Io.avgrride the content of the tag you can specify the author name to search.
to cell, spreading 1/ Bw

sb_author_tag):

nor tag provides a quick link to an exact author search of the RCSB PDB database. Clicking on this type of tag will
to a query result browser page for an exact author query which queries both primary and citation authors. Like the
tags, you can either encase an authors name in a tag, or override it using the rel tag.

This is an exact author search and you have to use the name provided in the CIF fields in order to get a propper
2x. "Lawson, C.")

and the capsid pipie  (click for structure explorer page)  resb_keyword_tag):
PDB structures.

The keyword tag is the simplest tag to use since there are no options to pass. Simply encase a word or phrase with this tag
and it will create a link to a keyword query for the specified text.

Tag Attributes:
class="rcsb_keyword_tag"

Figure 2. Semantic tagging. The box labeled usage shows how these tags are used in the html document. On the left is such a Web page (in
italics) that has been semantically tagged. The Web page was created by David Goodsell as part of the RCSB PDB “Molecule of the Month” feature.
doi:10.1371/journal.pcbi.1000673.g002
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