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My Message

“Research is the insurance policy for the future”
Rick Rashid

Open Research (s the way to maximize
the return on that policy



My Message

| come to you as a domain scientist compelled by
the belief that open science (s critical to
maximizing the return on the research investment
and the means to embrace the maximum number
of scientists worldwide

| commend the efforts of Microsoft to embrace open
science within their business



My Hope

Some of you will see the unmet needs in
achieving open science today and will be
motivated to contribute to meet those
needs



Disclaimer

This is one persons biased view...

« Computational biologist

« Maintainer of a well funded major biological resource — The Protein
Data Bank

« Co-founder of an open access journal — PLoS Computational Biology
« Contributor to open source archives

» Firm believer there must be a business model

« Co-founder of a for-profit science dissemination company



What is the Protein Data Bank (PDB)?

« The single community owned
worldwide repository
containing structures of
publically accessible biological
macromolecules

* A resource used by ~ 200,000
individuals per month

* A resource distributing
worldwide the equivalent to %
the National Library of
Congress each month

* A bicoastal resource
- 1TB




What Does the PDB Tell Me About Open Science?

 Is a biological database really different
that a biological journal?

» User base is broadening — outreach
more important

 Constant demand for better
performance

 Increasing use of Web services (SOAP
and now RESTful)

» Uptake on the use of widgets has
been slow

* Mobile use increasing

« Web 2.0 communications are in
demand
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So What Am I Thinking We Need Going Forward?

« Science is increasingly digital - ¢ There remain too many analog
whether it be driven by steps that make no sense these
observation or hypothesis can be removed with human

and machine consensus

« Doing science is but a  Our current workflow tools are
complicated workflow inadequate

« How we communicate science  We already have many of the

remains very much in the 16t components we just need to put
century it together in a 215t century

printing press



The Game is Afoot — Pressure for Change is Growing




[ts Chaos Out There'— Not so Much the

Information But the Filtering

——
e« PubMed contains ~21M « 1330 databases reported in
entries (May 2011) E/IAR 2011
. . etaBase
~100,00thapers indexed nttp://blodatabase.org reports
per mont 2 651 entries edited 12,587
* In Feb 2009: times
67,406,898 interactive searches
were done

92,216,786 entries were viewed

PLoS Comp. Biol. 2005 1(3) e34


http://biodatabase.org/

Drivers of Change: The Scientific Publishing Process is Too

Slow to Respond to a Crisis — Either Global or Personal

By the time the paper (s published
we could all be dead

Home | Help | Sign in

@ PLOS Currents ‘ Influenza Search Taolkt
http://currents. plos. org/ ® search this collection(_) Search all knols
cat this coleaton | (TEBRIEA)
PLoS Currents: Influenza
A moderated collection for rapid and open sharing of useful new scientific data, analyses, and PLoS -
ideas. The Public Library of
. Science (PLoS)is a
The continuing public health burden due to influenza highlights the need for the rapid exchange of scientific | A -4 ggzgff“u%ﬁ’_:pér
results and ideas. PLoS Currents: Influenza aims to enable this exchange by providing an open-access online [ PUBLIC LIBRARYY ©CCC B making
resource for immediate, open communication and discussion of new scientific data, analyses, and ideas in the - “fSClENEE || scientific and medical
field of influenza. All content is reviewed by a group of expert researchers. DA T research literature a
freely accessible
@olink # Citation = Email (G Print Favorite ) Collect this page public resource.
Article rating: T drde de
Aims and Scope | Board of Reviewers | Author Guide | Reviewer Guide | FAQs | Creating a Google Account Your rating:

http://knol.google.com/k/plos-currents-influenza#



Drivers of Change: In a time of crisis the need for fast access
to accurate data Gnd any knOWledge Of Graph B: CDC Estimates of 2009 HIN1 Cases inthe U.S.

that data are paramount (April 2009 - March 13, 2010)
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Structure Summary page activity for
H1N1 Influenza related structures

2009 H1N1 Cases

Data based on CDC estimates of 2009 H1N1 cases using statistical
modeling http://www.cde.gov/hiniflu/estimates 2009 hinl.htm
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If that Is not enough...

« For some people the scientific process may be too slow to save their
life



Josh Sommer — A Remarkable Young Man
Co-founder & Executive Director the Chordoma Foundation

The Race Begins

;. . ,/ CA - t
Diagnosed with chordoma in 2006 during freshman year at Duke University

http.//sagecongress.org/Presentations/Sommer.pdf



Chordoma

A rare form of brain cancer

No known drugs

Treatment — surgical resection
followed by intense radiation
therapy

http://upload.wikimedia.org/wikipedia/commons/2/2b/Chordoma.JPG



Chordoma

Unacceptable Statistics

* High rate of recurrence and ...
numerous surgeries

0.6

* No effective chemotherapy .

* Significant morbidity -Patients
often live for years with
disease and disability

0.2+

0.04

* 7 year average survival R S A
* 20-30% cure rate Months

http.//sagecongress.org/Presentations/Sommer.pdf




Into the Lab

Dr. Michael Kelley was the only NIH-funded chordoma researcher... and he
happened to be an oncologist at Duke

5

http://sagecongress.org/Presentations/Sommer.pdf



Assembling a Team & Developing a Plan
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I have seen further it is only by
standing on the shoulders of giants

Isaac Newton

From Josh’s point of view the cli
up just takes too long

> 15 years and > $850M to be

more precise
New Treatment!/ e

Adapted: http.//sagecongress.org/Presentations/Sommer.pdf




How do we accelerate the process?
New Treatment! -

..__%:\_‘ 28 lab1l I

http.//sagecongress.org/Presentations/Sommer.pdf



‘ New Treatment

/|

The Power of the Commons:

To dramatically decrease the length
of inter-lab knowledge turns and
optimize the pace of discovery

Lab1

Lab 2

Lab3

http.//sagecongress.org/Presentations/Sommer.pdf



Time is of the Essence

B/

//fora.tv/2010/04/23/Sage_Commons_Josh_Sommer_Chordoma_Foundatior




Now we are all hopefully motivated let us break this down
to what actually needs to be done in my opinion
Here are a few big things ...

..and a few very little things we are contributing by way
of example...



A Big Thing: The Academic Reward System Must Change

The Right Thing To Do Reward

Papers
Grants

Data availability

Reviews

Provision of metadata

Open access

Curation

Alternative forms of dissemination
New tools




The Reward System Must Change: Prerequisite
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Prerequisite: Ability to Attribute

|.am a-free man. « Some scientists will resist

Three “Layers” Of Licenses

@creative
commons

the S W
risonerd
4 REA 5% 4’%

Y o



http://www.youtube.com/watch?v=29JewlGsYxs&feature=related

With Attribution and Licensing Accurate Tools Emerge

. . My Publications: Citation Metrics
http://pubnet.gersteinlab.org/

This graph shows the number of times the articles on the publication list have been cited in each of the last 20 years.
Note: Only articles from ISI Web of Knowledge with citation data are included in the calculations. More information about these

WL Ferguee data.
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From Accurate Tools Come New Metrics for Success

PERSPECTIVE OPEN 8 ACCESS §
G Download: PDF | Citation | XML

I Am Not a Scientist, ] Am a Number B Download Art

wride || Wi || Reed¢ WMo define for each scientist a Scholar Factor (SF) as follows:

Philip E. BourneZ, J. Lynn Fink

Skaggs School of Pharmacy and Pharmaceutical
San Dlege, La Jolla, California, United States of

---------------------------------------- SF=(H Factor)+

Citation: Bourne PE, Fink JL (2008) I A

Number. PLoS Comput Biol 4(12): e100!

PR — (Grant/Manuscript Review Factor/20)+

Editor: Barbara Bryant, Constellation Pl

Pt s 5,20 (Annotations/Software/Datasets Factor/5)

Copyright: © 2008 Bourne, Fink. This i:

Commans Attribution License, which per -|‘- {WEb Factﬂ rfr SI}:]

provided the original author and source
Funding: None received.

Competing interests: PEB is @ COTOUNCL, w1 cuir e sirey i sir 15w s s+ w2 19w sy
Google Scholar

in negotiations with Thomson Reuters as part of a collaborative venture, which at this point in time has no PubMed

relationship to ResearcherID.

* E-mail: bourne@sdsc.edu

Cumulative Views from Dec 26, 2008 (publication date) - May 16, 2011*

Views

Months



Accuracy Must Appeal to Scientists Surely?

« So why do we persist with the journal impact factor?

«  Why do we not educate those that review us since only 1-2 of a
committee of 6 or more actually know what we do and the rest fall
back on false metrics

PE. Bourne 2011 Ten Simple Rules for Getting Ahead
as a Computational Biologist in Academia. PLoS Comp. Biol. 7(1) e1002001.



The Reward System Must Change

The Right Thing To Do Reward

Papers
Grants

Data availability

Reviews

Provision of metadata

Open access

Curation

Alternative forms of dissemination
New tools




Measure Data Contributions — A Step Towards

Realizing the 4t Paradigm

a visen o e SPDB
An Information Portal to Biological Macromolecular Structures
OTEIN DATA PANK As of Tuesday May 10, 2011 at 5 PM PDT there are 73009 Structures O @ | PDB Statistics

« Data resources have an e

=<1

A

a2
3

PDB ID or Text s

O b | i g atio n tO un ify m eta d ata LILLEELED | A Resource for Studying Biological Macromolecules oo i

Login ta your The PDB archive contains information about experimentally-determined structures of

. ope .
Account
ava I | a b I I Ity to p rOVI d e Register 2 New proteins, nucleic acids, and complex assemblies. As a member of the wwPDB, the RCSE POB | Tabular Reports: EM
Tabssbmn Db

Account curates and annotates PDB data according to agreed upan standards Latest features rl ;

M M The RCSE PDB also provides a variety of tools and resources. Users can perform simple and Website Ralease Archiv
p rOVe n a n C e I n O rl I I a t I O n ad advanced searches based on annotations relating to sequence, structure and function. These

Launch Help System

Display Sattings mmalculkas arelvisgalized, downloaded, and analyzed by users who range from students to | RCSB PDB News Hide
Video Tutarials specialized scientists.

. Weekly | Quarterly | Yearly
(Glossary of Terms Hide Welcome Message 2011-05-10
POBMabile FAQ £U11so=2

Educational Resources to
Explore a Structural View
of Biology

. m ! Featured Molecules Hide
¢ HOW Can thls happen? B:::cﬁad:mria” Structural View of Biology List View of Archive By: Title | Date | Category
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)
. o Biologica'
FTP Services 5
F‘IE Format! '. “ ¥J Emm b @
Services: RESTTul | :
0P Maolecule of the Month:
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« Scientists within one domain

They disassemble the malecules in food atom by atom, driving & variety of any page to access a new
Advanced Search

and unigue view of the RCSE

of unusual energy transformations in the process. At the end, zll of the
hydrogen atoms have been separated from the food molecules and are

Latest Release used to turn the rotary motor of ATP synthase. To do this, the PDE. more...
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Unrelezsed Entries Full Article.. —
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We are committed to ORCID
(we already support DOIs) and
to adopting such a standard




The Reward System Must Change

The Right Thing To Do

Reward

Reviews

Provision of metadata

Open access

Curation

Alternative forms of dissemination
New tools

=

—

Papers
Grants

Data availability



Scientists: Open Access (Biomedical Sciences Only)

"I just submitted this paper yesterday, if anyone is
interested in a copy email me afterwards”

Hot-shot young assistant professor
Why?

* Web 2.0 / Social media?

« Stuff is happening quickly?
» Generational?

* Influence of other fields?

» Government pressure?

PDB 10 years ago / today
* Release immed 10/50
* Hold till pub 60/45
* Hold 1 year 30/5




Publishers: Open Access (Biomedical Sciences Only)

* In private most publishers would ¢ Why?
admit it is a done deal — only the - Funds available
creme will be able to sustain a - Seems the right thing
pay wall  Agencies mandating it in any case
» Public awareness of content

The new model is leveraging the content



The Knowledge and Data Cycle We Need Data and

Knowledge About That
0. Full text of PLoS papers stored 4. The composite view has
in a database links to pertinent blocks Data to InterOperate
of literature text and back to the PDB
content

—— (nteractive

. A link brings up figures 3 A composite view of annOtated

from the paper journal and database
content results
mashup
share

2. Clicking the paper figure retrieves
data from the PDB which is

analyzed PLoS Comp. Biol. 2005 1(3) e34



We Have a Long Way to Go, But ...

« Crowd annotation works under selective circumstances — again
related to reward

«  We have some instances of data knowledge interoperability
« We have some instances of interactive papers

« We have a very active community refining the electronic printing
press



The Protein Data Bank — A Best Case Scenario
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Example Interoperability: The Database View

Related Citations in PDB Entry (REMARK 1) Show

Information provided by BioLit:

PubMedCentral articles found to contain 1TIM 2

Tmrdedy.

T L

PMG: online generation of high-quality molecular pictures and storyboarded animations
Ludovic Autin, Pierre Tufféry

Nucleic Acids Research 2007; 35(Web Server issue): W483-W4 88T,

PubMedCentral: 1933120 () PubMed: 17478496 (A DOI: 10.1093/nar/gkm277 [#

Abstract Copyright

Computer-Based Screening of Functional Conformers of Proteins
E Héctor Marlosti Montiel Molina, César Millan-Pacheco, Nina Pastor, Gabriel del Rio
PLoS Computational Biology 2008; 4(2):e1000009f.
’ PubMedCentral: 2265533 (7 PubMed: [ DOI: 10.1371/journal.pcbi.100000% (#

Abstract Copyright

Other PDB IDs found in the above articles 2

1AON

@
&

1A30

-

Image PDB ID Structure Title Sequence

Similarity
CRYSTAL STRUCTURE OF THE ASYMMETRIC CHAPERONIN COMPLEX GROEL/GROES/(ADP}7 -

WATER STRUCTURE OF A HYDROPHOBIC PROTEIN AT ATOMIC RESOLUTION. PENTAGON RINGS OF WATER MOLECULES IN -
CRYSTALS OF CRAMBIN

HIV-1 PROTEASE COMPLEXED WITH A TRIPEPTIDE INHIBITOR =

BMC Bioinformatics 2010 11:220 www.rcsb.org/pdb/explore/literature.do?structureld=1TIM



Example Interoperability: The Literature View

¥ BioLit Project - Mozilla Firefox =lofx]
File Edit View History Bookmarks Tools Help

@ > @ > @ X @ |f” http: //biolit.ucsd.edu/doc/findex.html ['[ P] }v|rid1 media italy [\\]
# Getting Started [ LatestHeadlines 7 CB | | cal \X/ Wikipedia | | SciVee Manage | | Myfles = PubMed [fj BMLHome | | pb ™1 Gmail -Inbox (3) G Scivee [ | 201 || PharminfoBook
= File Display Frameset L ' * How to Apply to the East Asia and Pac... [ . BioLit Project Q! k=

|»

Home | Contact

Overview Integrating Open Literature and Databases

> Home The establishment of open access literature makes it possible for knowledge to be extracted from

Tools scholarly articles and included in other resources. BioLit aims to extract database identifiers and
rich meta-data from open access articles in the life sciences and integrate that information with

> BioLit PDB Clone existing biological databases. We have begun prototyping this effort using a clone of the RCSB

Protein Data Bank, a database of macromolecular structures.
BioLit Documentation

(private)

Cyberinfrastructure is integral to all aspects of conducting experimental research and distributing b
Useful Links those results. However, it has yet to make a similar impact on the way we communicate that
information. Peer-reviewed publications have long been the currency of scientific research as they
are the fundamental unit through which scientists communicate with and evaluate each other.
However, in striking contrast to the data, publications have yet to benefit from the opportunities
> PubMed Central offered by cyberinfrastructure. While the means of distributing publications has vastly improved,
publishers have done little else to capitalize on the electronic medium. In particular, semantic
information describing the content of these publications is sorely facking, as is the integration of
this information with data in public repositories. This is confounding considering that many basic
> OBO Foundry Ontologies tools for marking-up and integrating publication content in this manner already exist, such as a
centralized literature database, relevant ontologies, and machine-readable document standards.

National Center for
Biomedical Ontology

Bethesda Statement on
Open Access Publishing

> SavVee
We believe that the research community is ripe for a revolution in scientific communication and

that the current generation of scientists wil be the one to push it forward. These scientists, ;]

4

http://biolit.ucsd.edu

Nucleic Acids Research 2008 36(S2) W385-389


http://biolit.ucsd.edu/

¥IBioLit: Article Explorer - Mozilla Firefox

File Edit View History EBEookmarks

Toaols  Help

-

/IJ} |‘/ http: /fbiolit, ucsd. edu/bidlitfexplare., jspruid=54411

|v| [i}] -v|biolit

Beta || Bofa || Cal [GGmall ' jra ) More [ | Myfiles [ | PE || PLOSCE == PubMed [ | WebCT N/ Wikipedia [ Scives || SciveePM || Profdev | | ISI | 201 | | Book | Biolit

Tools

Wiews

Related Aricles
Information

Article Search:
|
G

Found 70 terms.

¥ PDB Id

THYI (1)

THYU (1)

THYK (1)

THYL (1)

APHY (&)

Gene Ontology
Infectious Disease
Ontology
Pathogen
Transmission
Ontology
Physico-chemical
Methods and
Properties Ontology
Physico-chemical
Process Ontology
BRENDA
Tissue/Enzyme
Source Ontology
C. elegans
Phenotype
Ontology
Environment
Ontology

Mouse Pathology
Ontology

Plant Structure
Ontology

Influence of the protease flap movement on calculated binding energy
The beta-strand flap is the most flexible region in the HIV-1 protease It is normally 7 A RMSD from the active site and is in an
open conformation in the native state [22 23], The protease undergoes significant structural changes an bmdmg to an inhibitor.

from lle50 and lle50' NH groups of the enzyme to a water molecule, which in turn is hydrogen bonded to the P2 and P1' CO

groups of the inhibitor [24]. The bonding stabilizes the flaps in a closed position and inhibits the activities of the enzyme.

MO simulation has been used to study the movement of the flap region of HIV-1 protease with a ligand [25-30]. The flaps initially
opened to an all-atom RMSD of 25 A within 200 ps and became completely open at the end of a 10 ns simulation. In this study
(Figure 2), the flaps opened up and moved away from the x-ray structure from 054 A at 0.1 psto 3 30 A RMSD at 10 ps (the flap
EMSD was calculated from residug 40 to 60 of each pratein chain). These movements, after 0.1 ps of simulation, are inversely
correlated with the quality of the binding energy prediction. As shown in Table 1, the correlation coefficient significanthy
decreased from 0.87 at 0.1 psto 0.74 at 10 ps as the all-atom flap RM3SD increased from 0.54 to 330 at 0.1 and 10 ps,
respectively.

Figure 2
witrnosition of the

o s Of part of the HIV-T profease x-ray structure

dnhy hefore (dark line) and aftg
More Info:

ighi ling) 10 pe of MD simulation bound fo
fap reNon (ahove the Inhibitor) moved away

x

. Query PDB |9 the siulalion, with all-afom RMS0s of 0.54
é?ﬁ‘ %% i 3.30 Afat 10 ps, respectively. Generally, afier

Lincragled, the carralation coefficient of the

nd gffculated binding ensrgiss decreased.

Complementarity between the ligand and the binding site is the basic concept behind ligand binding. This is manifest as steric

romnlamentaribe | e the chare of tha linand iz mirrmred in the chana of the hindinn cite slloswina molecolar interactinnes hehaseon LI




Semantic Tagging & Widgets are Powerful Tools to

Integrate Data and Knowledge of that Data, But as Yet

RCSB PDB Comparison Tool RCSB PDB Molecule of el @D E
the Month StructuralBiology FO x ‘ HASE
nowledgebase
Latesi \ SBEBx_:ent A icles
A J

Compare the following two proteins: July 2002
CANCER CENTER
- 1 i - ] !&'
PDB1: Chain1: "g" Enter PDB code here: | 2hla |
PDB2: Chain2: w éﬂ%ﬁ

— PDB

[ --- Select Comparison Method --- 5]
PDB
PROTEIN DATA BANK

P53 Tumeor Suppressor

£ Dawld S Goodsell and RCSB PDB [ WWUM J

Will Widgets and Semantic Tagging Change Computational Biology?
PLoS Comp. Biol. 6(2) e1000673



Semantic Tagging of Database Content in The

Literature or

Elsewhere

PDB Tag Library

In a Nobel-prize-winning study,
Wendell Stanley coaxed the virus to
form crystals, and discovered that it
was composed primarily of protein.
Others quickly discovered that there
was also RNA in the virus. Then, many
prominent structural researchers
(including J. D. Bernal, Rosalind
Franklin, Ken Holmes, Aaron Klug,
Don Caspar, and Gerald Stubbs) used
X-ray diffraction and electron
microscopy to probe the structure of
the virus.

Several structures of the whole tobacco
mosaic virus are available in the PDB,
including the ground-breaking one
solved by X-ray fiber diffraction
(shown here from PDB entry 2tmvY),
and a recent structure solved by
analysis of many electron micrographs
(PDB entry 20m3). The virus is
composed of one strand of RNA (shown
in red) wrapped inside a sheath of
protein (shown in blue). The protein
coat is composed of about 2130 copies
of a small protein, which stack like
bricks in a cylindrical chimney. The
RNA strand encodes four proteins,
which together orchestrate the life
cycle of the virus. These include two
proteins that replicate the viral RNA,

a protein that transports the R.N_A
from cell to cell, spreading the
infection, and the capsid protein seen
in the PDB structures.

The 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 on the left by rolling over any of the
underlined words. We currently provide 4 different tags: rcsb_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.

Options:
Simple ID Tag (rcsb_id_tag):

class="rcsb_id_tag"
rel="PDBID" - to override the content of the tag, you can specify the PDB ID
title="Any String" - You can add your own title

Menu Tag (rcsb_menu_tag):

class="rcsb_menu_tag"
rel="PDBID" - to override the content of the tag, you can specify the PDB ID

Author Tag (rcsb_author_tag):

class="rcsb_author_tag"
rel="AUTHOR" - to override the content of the tag you can specify the author name to search.
NOTE: This is an exact author search and you have to pass an exact name to get a result. (ex. "Lawson, C.")

Keyword Tag (rcsb_keyword_tag):

class="rcsb_keyword_tag"

<script type="text/javascript" src="http://www.rcsb.org/pdb/widgets/pdbTagLib_min.js"></script>

...s8tudy, <span class="rcsb_author tag" rel="Stanley, W.A.">Wendell Stanley</span>...
.PDB entry <span class="rcsb_menu_tag">2tmv</span>), and...

.entry <span class="rcsb_id tag" title="Tobacco Mosaic Virus">2om3</span>...
.chimney. The <span class="rcsb_keyword_ tag">RNA</span> strand...

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

-
.
-
.

http://www.rcsb.org/pdb/static.do?p=widgets/widgetShowcase.jsp
PLoS Comp. Biol. 6(2) e1000673
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The accurate prediction of enzyme-substrate interaction energies is one of the major challenges in computational biology. This
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IG_| molecular dynamics (MD) simulations.
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Conclusion

Qur results indicate that relaxation of protein complexes by MD simulation is useful and necessary to obtain binding energies
that are representative of the experimentally determined values.

Background

The human immunodeficiency virus type 1 aspartic protease (HIV-1 PR} is an important enzyme dus to its key role inviral
maturation. Inactivation of the enzyme causes the production of immature, noninfectious viral particles. The enzyme therefore is
ntolegy an attractive target in anti-AIDS drug design, and the effect of bi
L0 focus of intensive research [1-3].

\/ Ta abtain information about the position and energy of binding betweaen an inhibitor and the corresponding protein, several
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Others are Doing It Very Successfully

j¥lhﬁ

7lutopia

Overview Download Quick Start Publications Contact Us

Comment. Explore. Interact.

Utopia Documents allows
’/, new ways of thinking about
’/'J‘d your documents: it brings your
papers to life by linking to live
resources on the web and
turning static data into live interactive
content,

Utopia Documents is completely free to
download and use.
Download v1.1.2 now

News

25th Mar 2011 - The latest version of Utopia Documents
has been released (v1.1.2). Download now

11th Feb 2011 - A video of Steve's talk from Beyond The
PDF is now available to watch on YouTube.




This Is Literature Post-processing

Better to Get the Authors Involved

« Authors are the absolute experts on the content
« More effective distribution of labor

« Add metadata before the article enters the publishing process



Word Add-in for authors

 Allows authors to add metadata as they write, before they
submit the manuscript

« Authors are assisted by automated term recognition
* OBO ontologies
« Database IDs

« Metadata are embedded directly into the manuscript
document via XML tags, OOXML format
* Open
* Machine-readable

« Open source, Microsoft Public License

http://www.codeplex.com/ucsdbiolit



http://www.codeplex.com/ucsdbiolit

Challenges

 Authors

 Carrot IF one or more publishers fast tracked a paper
that had semantic markup it might catch on

* Publishers
« Carrot Competitive advantage
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The Reward System Must Change

The Right Thing To Do

Reward

Reviews
Provision of metadata

Curation
Alternative forms of dissemination

New tools

Papers
Grants

Data availability

Open access



Yes YouTube Can Increase the Rate of Discovery

@ Nlaking sclenee visible



The Lab Experiment Paper+Rich Media

Modern proteomes contain putative
imprints of ancient shifts in trace

bloggers

deserve

serious
IR recognition

« My students enjoyed the experience

« The shyest student was actually the most bold in front of the
camera

« "We will become a generation of “science castors”

« They liked the exposure for the most part — rather than the PI it
puts them out in front

@ Wlalking sclenee visible



Three Years Later - Organic Growth

§ Em
Maling sclenee visible

 Some of their work viewed 20,000+ times

 Global audience of researchers, educators and
academic/research institutions

* 60,000 unique visitors & 2M pageviews/month
« 16,000 registered users & 600 communities

5,000 uploads of video content (about journal articles,
conferences, research news and classes)
* Growing 4-5% monthly

 Sustainability - evolving a business model supporting journals
and conferences




Are We There Yet?

The Right Thing To Do Reward

Papers

’ Grants

Data availability

Revi
Provis metadata
Ope
Cura

Alternative forms of dissemination
New tools

TOOLS



Pipeline Assembly

F _ Scientist

W, L

Tools for idea management just appearing in the cloud

LIMS system too limited

Institutional repositories — Do they really know what they are
doing? Metrics of success interoperability etc.

It would not be the
first wall to come down

Publish : = N
il ST
uzar.wordpress.com
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