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Disclaimer

Here's a dilemma. Should the
disclaimer for our client's new sleeping
pill read, "May cause drowsiness” or

"May not cause drowsiness?”

| am not an expert in machine
learning, but have applied SVMs
to biological systems on occasion

Protein Motions: Gu et al. PLoS Comp. Biol., 2006 2(7) €90
P-P Interfaces: Chung et al. Proteins 2006 62(3) 630-640



So Why am | Here?

There are events happening in what | broadly
refer to as nscholarly <cor
believe offer new opportunities for those
Interested in machine learning

What are those opportunities and how can
they be exploited?
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A Whatifé negative data was as e
positive data

A Whatifé t he source of |l earning
dramatically from noisy data to include automatically
captured human knowledge on a scale not previously
possible

A Whatifé t hat knowledge include

A Whatifé the value of that know
according to the authority of the source
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But.. Would offer a much richer
medium to learn from ..

Take home message 1 parts of this
medium are already here and those
of us generating that medium are
keen to collaborate

.



Some Dbl g

Lets take a step back and see
where we are today

.
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Tomorrows Research Cycle

A The relationship between scientist and
publisher Is quite different

A The publisher is a warehouse for the
workflow of scientific endeavor not just a
repository for the end product
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Tomorrows Research Cycle:
Evidence

A Publishers hubs:

I Elsevier portals
I PLOS collections

A Open Access/open review e.g. Biology
Direct

A NIH Roadmap requires data be accessible

A New Resources:

I www.researchgate.net
I MetalLab (Borya Shakhnovich)



http://www.researchgate.net/

Wh at | f &

AWhatifé negative data was
obtainable as positive data

AWhatifé t he source of | ear
dramatically from noisy data to include
automatically captured human knowledge

AWhatifé t hat knowledge i nc

AWhatifé t he value of that
weighted according to the authority of the source
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Example: The Protein Structure Initiative
The X-ray Crystallography Pipeline

Basic Steps
Remains more of an Art than a Science

tructure  Structure Functional

olution  Refinement Annotation Publish
4,
ey
o

o

AutomatediDispensing Statlon

High-throughputiCrystallization,Robots

http://kb.psi-structuralgenomics.org/

Whatifé negative data was as easily obtain


http://www.jcsg.org/images/tech/dispenser.mpg

Positive and Negative Data are Required by
the NIH to be deposited immediately

A Data are described by
an ontology

A Perhaps some
underlying principles
can be learnt,
particularly as the
amount of data Is
increasing rapidly

http://pepcdb.'ﬁ"él"b.ﬁ'"rﬁ/;l?;émp'é"f)éﬁ’?%cumentation/pepcDB-v9.3.jpg
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A First Step Is to Have Open and
Usable Access to the Scientific
Literature..

We are making steps in that
direction



NIH Public Access Policy

NThe research su
National Institutes of Health

(NIH) Is essential to improving
human health. Public accesgo

this research iIs vitali today

and for gener at.i

From a letter from NIH Director Zerhouni
to grantees, February 3rd, 2005
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More and more authors care
about improving access to
Ul EI xdOAZOEXx @

" «FEEEdUT Ul dUi EAdOOUT O
to an open - access or closed - access
journal, we now wonder whether it is

ethical for us to opt for closed access

on the grounds of impact factor or
OxEEExxEEdZOEET £ANT guUd

- Costello and Osrinin  The Lancet



Where are we Today?

A NIH and other government funders have
mandated open access

A Full text increasingly on-line and potentially
usable

A Traditional publishers have used the internet as
a distribution medium, but the power of the
medium has yet to be realized

A Data increasingly on-line but not integrated with
the publication derived from it

17



Number of Articles

The Growth of Open Access Literature

50000

45000

40000

35000

30000

25000

20000

15000

10000

5000

PubMed Central Article Holdings (Research Articles only)

—

——

PL0S publishes first journal issue

<

PLoS and PubMed Central founded
BioMed Central begins deposition

Publication Year

Back issue

> deposition,

digitization



Open Access
(Creative Commons License)

1. All published materials available on-line
free to all (author pays model)

2. Unrestricted access to all published
material in various formats eg XML
provided attribution is given to the
original author(s)

3. Copyright remains with the author

J
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Open Access
(Creative Commons License)

1. All published materials available on-line
free to all (author pays model)

2. Unrestricted access to all published
material in various formats eg XML
provided attribution is given to the
original author(s)

3. Copyright remains with the author

J

The catalyst
PLoS Comp Biol 2008 4(3) e1000037
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Community Reaction?

Most scientists have no idea that this
iImplies that anyone can take their
material and enhance it e.g., via
mashup and effectively republish it

Whatifé t he source of | earning was
expanded dramatically from noisy data to

include automatically captured human

knowledge
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Consider an Example

Fink & Bourne 2007 CT Watch 3(3) 26-31

Whatifé t he source of | earning was
expanded dramatically from noisy data to

include automatically captured human

knowledge



Database and Journal Integration-
The Test Bed

Journals -— .. PubMed
Central
http://www.pubmedcentral.nih.gov
Database PROTEIN DA :a BAN k

http://lwww.pdb.org/


http://www.pdb.org/pdb

The Protein Data Bank

A Paper not published
unless data are
deposited T strong
data to literature
correspondence

A Highly structured data
conforming to an
extensive ontology

ADOI 6s assigr
every structure i
http://www.dol.org

http://www.pdb.org
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Seamless Integration between
Data and the Literature i1 What
Does That Imply?

A Improving semantic consistency in the
literature I best done at the point of
authoring

A Post processing to establish semantic
content

A New forms of visualization and
iInteraction at the presentation layer

25
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BioLit: Tools for New Modes of Scientific Dissemination

The Knowledge and Data Cycle

0. Full text of PLoS papers stored 4. The composite view has
in a database links to pertinent blocks

of rerature text and back to e Po& | A Biolit integrates

*' biological literature
and biological
databases and

| Includes:
""""" ERE i A database of journal
. . : 3. A composite view of
A Il?rl;rt:]r[[r;]%spl;réggures journal and database | text
| _ contentresults _ i Authoring tools to
e facilitate database
v A\ storage of journal text
\ A \
; ! I Tools to make static
=2 tables and figures

interactive

& . Clicking the paper figure retrieves http//blOlItUCSdedu
27

data from the PDB which is
analyzed




http://biolit.ucsd.edu

Nucleic Acids Research 2008 36(S2) W385-389

) BioLit Project - Mozilla Firefox =[O x|

=lolx]|

File Edit View Hstory Bookmarks Tools Help &
@ -5 - @ o (@) |7 ntopiolt.ucsd.edujdocindex. htm =] B | |[G+]rich meda italy =8
# Getting Started [ LatestHeadlines 7 CB [ | cal \X/ Wikipedia | | SciVeeManage | | Myfles < PubMed [ BMLHome [ | pb ] Gmail -Inbox (3) @l Scivee | | 201 [ | PharminfoBook

| 2 File Display Frameset || HowtoApply to the East AsaandPac... | BioLit Project =

Home | Contact

Overview

Integrating Open Literature and Databases

> Home

Tools

The establishment of open access literature makes it possible for knowledge to be extracted from
scholarly articles and included in other resources. BioLit aims to extract database identifiers and

> BioLit PDB Clone

BioLit Documentation
(private)

Useful Links

rich meta-data from open access articles in the life sciences and integrate that information with
existing biological databases. We have begun prototyping this effort using a clone of the RCSB
Protein Data Bank, a database of macromolecular structures.

Cyberinfrastructure is integral to all aspects of conducting experimental research and distributing
those results. However, it has yet to make a simiflar impact on the way we communicate that

National Center for
Biomedical Ontology

> PubMed Central

Bethesda Statement on
Open Access Publishing

» OBO Foundry Ontologies

> ScVee

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
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 lacking, as is the integration of
this information with data in public repositories. This is confounding considering that many basic
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.

We believe that the research community is ripe for a revolution in scientific communication and
that the current generation of scientists will be the one to push it forward. These scientists,

28 |
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http://biolit.ucsd.edu/

¥ PDBLite: Structure Explorer Page - Mozilla Firefox o ] |

File Edit ‘iew History Bookmarks  Tools  Help

oy

<f| - > - @ "u} |@ http:ffhiolit, ucsd. edufpdblite)pdblite? pdbid=1muz&se ar ch="5earch |‘| B] "|biolit

Beta || Bofa || cal |G| Gmail Y jra ) More [ | Myfiles [ PB [ | PLoSCB & PubiMed || WebCT W ‘Wikipedia (@ Scivee || ScivesPM [ | Profdev || ISI | 201 [ Book | Biolit

BioLItPDBLIte sserch by P08 14| Seorc |

BiolLit found additional literature for this structure id.
Compare this page to the original FDEB structure explorer page.

|»

:
mz BE@ DO 10.2210/pdb1mu/pdb -
=< | Biological Molecule == |

Red - Derived Infarmation

Title CRYSTAL STRUCTURE OF HIV-2 REVERSE
TRAMSCRIPTASE

Ren, 1., Bird, L.E., Chamberlain, P.P., Stewart-Jones,
Authors G.B., Stuart, D.I., Stammers, D.K.

Ren, 1., Bird, L.E., Chamberlain, P.P. Stewart-Jones,
G.B., Stuart, D.I., Stammers, D.K. {2002 Structure of HIV-2
reverse transcriptase at 2.35-A resolution and the mechanism of

i imadi resistance to non-nucleoside inhibitors Proc NallAcad SciliS4 99:
Primary Citation 12t 415

[Ahs

dditional

Literature BioLit has discovered 2 additional articles. Display Options @
KiNG
Deposition 2002-09-23 Release 2002-10-30 Trmal

LS8O1Y | et Modified (REVDAT) 2003-04-01

webMaol
Experimental MBT Simpleliewer*
Method Tree #-RAY DIFFRACTION Data E| [EDS ] MBT Pratein Workshap
QuickPDE
?ew”t'un[’!‘] R-value R-Free Space Group All Images
Parameters - ® Capable of displaying biolagical molecules.
2.38 0192 (work) 0.240 P22y 2y
Unit ceql Lenath[A]  a 14977 b 107.81 ¢ 8216

Angles [*] alpha  90.00 heta 90.00  gamma 90.00




¥ PDBLite: Additional Literature - Mozilla Firefox =101 x|
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The ribonuclease H activity of the reverse transcriptases of human
immunodeficiency viruses type 1 and type 2 is modulated by residue
294 of the small subunit

5. Loya, A, Hizi
Nucleic Acids Res, 2003 Mar 1; 31(5):1481-1487

Full Test with Semantic Markup: ©L (HTHL) (#ML) | Publisher Original Q(HTML)

Abstract:

Reverse transcriptases (RTs) exhibit DMN& polymerase and ribonuclease H {(RMase H) activities, The RTs of human
immunaodeficiency viruses type 1 and type 2 (HI¥-1 and HIY-2) are composed of two subunits, both sharing the same
KW-terminus (which encompasses the DNA polymerase domain). The smaller subunit lacks the C-terminal segment of the
larger one, which contains the RMase H domain. The DNA polymerase domain of RTs resembles a right hand linked to the
RMase H domain by a connection subdomain. Despite the high homology between HIY-1 and HIYV-2 RTs, the RMNase H
activity of the latter is substantizlly lower than that of HIY-1 RT. The thumb subdomain of the small subunit controls
the level of RMase H activity, We show here that Gin294, located in this thumb, is responsible for this difference in
activity., & HI¥-2 RT mutant, where GIn294 in the small subunit was replaced by a proline {present in HI¥-1 RT), has an
activity almost 10-fold higher than that of the wild-type RT. & comparative invitro study of the kinetic parameters of
the RMase H activity suggests that residue 294 affects the Kq rather than the keat value, influencing the affinity for the
RM&-DMA substrate,

Yoy sfruciure of the cyvfochrome c2 Isolated from Paracoccus denitrificans refined fo 1.7-4
resolufio

*

1DLO: Sifcture of unliganded HIV-1 reverse franscripiase at 2.7 A resolulion: implications of
conformatpnal changes for polymenzation and inhibifion rmechanisms.
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4+ GO Terms:
& Cell Type Ontology:

% Human Disease Ontology:

& Infectious Disease Ontology:
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Improved prediction of HIV-1 protease-inhibitor binding energies by molecular dynamics
simulations

Ekachai Jemwitheesuk, Ram Samudrala
EMT Structural Biclogy (BMC Struct Biol. 2003; 3:2) [Pubfed central]

Background

The accurate prediction of enzyme-substrate interaction energies is one of the major challenges in computational biology. This
study describes the improvement of protein-ligand binding energy prediction by incorporating pratein flexibility through the use of
molecular dynamics (MD) simulations.

Results
Docking expeg

ents were undertakermwging the program AutoDock for twenty-five HIY-1 protease-inhibitor complexes

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
an attractive target in anti-AIDS drug design, and the effect of bi
focus of intensive research [1-3].

ing various inhibitors on the protease 5

Ta abtain information about the position and energy of binding betweaen an inhibitor and the corresponding protein, several

i

il
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ICTP Trieste, December 10, 2007
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