Elsevier’s Article of the Future
Overview of recent innovations and the road ahead
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Print to online M4t)% Ef Fil 2 7E 28 Hi AR

From “print science” to “digital science”

- In the past twenty year we have seen a dramatic transition from print-to-
online publishing methods.
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Digital publishing offers many new opportunities
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> Increased speed of publication H fis i & 5 He

> New business models (open access, pay-per-view, bundles...) #ribiz

> New peer-review processes it & i fe

o Better search methods # 5 jin 7 &

> Offering new types of information #2715 2




Digital content calls for a new publication format
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From “print science” to “digital science”

- Digital content allows authors to present and share more types of data, in an appropriate
format

- Digital content allows readers to digest information more efficiently and gain better
understanding of scientific paper
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Roles of future publications in academic exchanges
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Many types of scientific information can be shared much better than in
the past: & £ LIRS B T DL U1 4r =

o Geographical information ¥4z &

o 3-Dimensional information 3D 1% &

o Software #ift

o Data %z

o Plots ®%

o Bibliographic information - 5 1% &




" Roles of future publications in academic exchanges
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- These days academic journals must:

©)

Publish these types of digital information, to offer authors and readers the best
exchange of academic knowledge.

Represent this information in the most suitable way/format.
Allow simple navigation between various sources of information
Be a research tool

Be easy to use!
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The Article of the Future: create a better platform to disseminate research
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Within Elsevier these new requirements for publications were bundled in
the project Article-of-the-Future & EME/R “RFEHICE” HH
Requirements:

o To optimally communicate scientific research in its full richness &5z i fe ik
i,

o To offer authors a better research “outlet” e & #2456 4 (o 7L R 8 i85
o Toincrease value to users, readers, and customer &/ /- flis & #4018

o Increase attractiveness of our journals 4TI 51 /7
Started with Cell Press in 2009 #4T-20094F 41 i H i+
Full roll out to all journals mid 2012 pr #1F1F-201244E 2 5 Hor
Continuous development of specific content innovations ##%: 61




Article of the Future: Presentation, Content, Context
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Three components of the Article of the Future concept:

> Presentation: Offering an optimal online browsing and reading experience

> Content: Support authors to share a wider range of research output —
data, computer code, multimedia files, etc.

> Context: Connecting the online article to trustworthy scientific resources
to present valuable additional information
in the context of the article
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[#] show thumbnsils in outiine absolute magnitude of SAIC represents statistical significance because it is the difference of AICs —| Bibliographic information
P between two models. If the AIC of the first model s smaller, the anomaly is not significant and SAIC is set Citing and related articles
az zero by the boxcar function in the equation.
Keywards Y q Applications and tools
1. Introduction While the number of background events was not determined in any stages of our analysis, the expectation of Workspace =
2. Data the numhber of background events could be estimated because we estimated the probahility that a certain
3. Methads eventwas a background event By plotting the cumulative expected number of events versus time, we could w Previous reference nexd reference »

.1, Sampling methods

[1

3.2, Definition of background
seismicity rate

3.3, Detection of anomalous
hackground seismicity

2.4, Mante Carlo simulation

3.5, Susceptibility of the result to
aftershock parameters
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Results

4.1, Annual hackground seismicity
rate of 5.4 recent vears

A

4.2, Detected quiescence and
activation anomalies

wisualize the temporal rate change within a window period. This is similar to a generalization of the
cumulative number plot of independent events obtained by the de-clustering algarithim that separates events.
The probahility that a certain eventwas a background event was estimated by maximizing the likelihood with
the application of the EM algarithm (Dempster et al, 1977 tothe ETAS model, as described in Appendix A

3.4, Monte Carlo simulation

We conducted a Monte Carlo experiment to compare the observed distribution of AIC to that from an ideally
canstant hackground seismicity model, to find outwhether the ohzerved background seismicity was almost
reqular or not. First, we simulated an earthguake using the extended ETAS madel shown above.

The gsimulation was conducted in a circular area with a radius twice that of the sampling area. We did not
simulate earthquakes over all the Japanese islands at once because doing so would require too much
camputational time. Howewver, we carefully considered the effect from the limited size of the area. The radius
had to he greater than the sampling radius because we needed to estimate the effect of earthquakes
occutring outside the study area. In this area, a hypocenter and an arigin time of a simulated event were
synthesized by using the algorithm described in Ogata (19980 His algorithm simulates earthguakes in
sequential order. Ve determined empiricalty the parameters of the model required to simulate the catalog.
The setof parameters g & cand frvalue of Gutenbery and Richter's magnitude frequency distribution were
randomly selected from a set of parameters estimated in all the cases (all study areas and all modals with
constant or varying rate of background seismicity)with the observed catalog. The & value was not required in
the hackground seismicity analysis, but it was necessary to produce the synthetic catalog and was
determined by the maximum likelihood estimate [ [Aki, 1965] and [Utsu, 1965]). After simulating all the
events in the study period, we accepted synthetic catalogs that included more than 200 and less than 2000
events. Catalogs including more than 3000 events were discarded to save computational time. This
procedure was repeated 1000 times.

3.5, Susceptibility of the result to aftershocll parameters

In our analysis, we assumed aftershock paramefers as 2 =1 and #= 1.1, and therefore may have hiased the
analysis of hackground activity, As an alterative set of parameters, we also adopted parameters proposed

. Ogata

Space—time point-process model for
earthquake occurrence

Ann. Ingt. Stat. Math., 80 (2) (1998), pp. 379402

Abstract

Sewveral space-time statistical rmodels are
constructed based on hoth classical empirical
studies of clustering and some rmore
speculative hypotheses. Then we discuss the
discrirmination between models incarporating
contrasting assumptions concerning the form
of the space-time clusters. We also examine
further practical extensions of the model to
situations where the background seismicity is
spatially non-homogeneaus, and the clusters
are non-isotropic. The goodness-of-fit of the
models, as measured by AT values, is
discussed for two high quality data sets, in
different tectonic regions. AIC also allows the
details of the clustering structure in space to
he clarified. A simulation algatithm far the
models is provided, and used to confirm the
numerical accuracy of the likelihood

calculations. The simu, data sets show the

similar spatial distributi to the real ones, hut
differ from thern in some fejtures of

space-time clustering. These
provide useful indicatars of dir

ifferences may

Left pane: efficient
navigation & browsing

EiE: NSNS

Right pane: Additional content &
tools. Shown here: reference browser

At HXRAZFMLA

Center pane: “Traditional” full-text view, designed
for optimal online reading experience

R ARG SR T LR 2




Presentation: Reference browser
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absolute magnitude of SAIC represents statistical significance because it is the difference of AICs
between two models. If the AIC of the first model is smaller, the anomaly is not significant and SAIC i5 set
as zero by the boxcar function in the equation.

Wihile the number of background events was not determined in any stages of our analysis, the expectation of
the number of background events could he estimated because we estimated the probability that a certain
eventwas a background event. By plotting the cumulative expected number of events versus time, we could
visualize the tempoaral rate change within a window period. This is similar to a generalization of the
cumulative numhber plot of independent events obtained by the de-clustering algorithm that separates events.
The probability that a certain event was a background eventwas estimated by maximizing the likelihood with
the application of the EM algarithm (Dempster etal, 1977 tothe ETAS model, as described in Appendix &,

3.4, Maonte Carlo simulation

Wie conducted a Monte Carlo experiment to compare the obhse
constant background seismicity model, to find outwhether the
regular ar not. First, we simulated an earthguake using the exte
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adius because we needed to estimate the effect of earthquakes

algorithm simulates earthquakes in
ndel required to simulate the catalog.
The setof parameters 4, & cand ue of Gutenhery and Richter's magnitude frequency distribution were
randomly selected from a set of pdrameters estimated in all the cases (all study areas and all models with
constant arwarying rate of background seismicity) with the observed catalog. The & value was nat reguired in

the background seismicity analysis, but it was necessary to produce the synthetic catalog and was
determined by the maximum likelihood estimate { [&ki, 1965] and [Utsu, 1965]) After simulating all the
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procedure was repeated 1000 times.
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. Ogata

Space—time point-process model for
earthquake occurrence

Anin. Inst. Stat. Math, 50 (2) £1998), pp. 379-402

Ahbstract

Several space-time statistical models are
constructed based on hoth classical empirical
studies of clustering and some mare
speculative hypotheses. Then we discuss the
discrimination hetween models incorparating
contrasting assumptions concerning the form
of the space-time clusters. We also examine
further practical extensions of the model to
situations where the background seismicity is
spatially non-homogeneous, and the clusters
are non-isotropic. The goodness-of-fit of the
madels, as measured by AIC walues, is
discussed for two high quality data sets, in
different tectonic regions. AIC also allows the
details of the clustering structure in space to
be clarified. & simulation algorithm for the
models is provided, and used to confirm the
numerical accuracy of the likelihood
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Content: Glossary Browser (All disciplines)
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Enhances understanding by displaying Glossary terms next to the article

- Displays the glossary terms from the Glossary
section next to the article

- Making it easier to quickly look up unknown
terms while reading a paper online CENP-A
hiztone 3 wariant that replaces canonical

- No need to scroll up and down to / from the H3 at centromeres (also known as
Glossary section at the bottom of the article CEnHd, Ceed In burding yesst, riel in

fizzion yveast and CID in Drosophiia],
- Glossary is provided by author with their

Glossary for this article

More information about thiz application

. Centromere
manuscnpt chromozamal DMA region where
kinetochore prateins hind and assemble
Eiﬁ%m ﬁz—{“iﬁ‘-‘[ ytﬁﬁgﬂ:ii%‘ﬁﬁ@ & functional kinetochore.
o Eiﬁ%ﬁﬁ%ﬂ?ﬁ%* Bg:gjk*% Evolutionary new centromere
° 21 15E B 3 a DA region not previously used as a
E%W@HEE?Q&*%?&% centromere where a kinetochore has
° %%ﬂﬁﬁ&i%*% B(]Tﬂ{lzﬁ azzembled and iz maintained in the
o EBAERZXERFINRAIFICE poaLation. w



http://www.sciencedirect.com/science/article/pii/S0168952512000261

Content: Interactive (Google) Maps A&
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Earth Sciences, Social Sciences, Archaeology

Turning a static image into a rich, interactive source of information
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- Available for 100+ journals
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Factars that influence the distribution of these malaria vectars are discussed. This study underlines th|

I ,‘,q, 7 1. Introduction
o

2
3.2, ldentification of the malecular
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Appendix A Supplementary data
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Present research findings in a more valuable, interactive way
Help readers find and understand data in the context of the article
Download data for validation & re-use of data

Author submits KML/KMZ file as supplementary data
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- Content: MATLAB figure viewer P %¥: MatlabE 5

~ Engineering, applied sciences

Making plots more valuable for research

Explore figures interactively — zoom, rotate, etc.

Download underlying data to enable validation
& re-use

Works with author-provided .FIG files exported
from MATLAB

Currently available for 5 journals and expanding

REERAATAZEM: 6. ks
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B AR IR At I Matlab% I FIG S 4
HATSF FIM3R A% TIRE, HAEZWHE

supplementary MATLAB figures =)
More information on this application Dizclaimer

Hover the mouse over the itmage to get access to
additional functionality

B oovenload figure

See http://www.elsevier.com/matlab
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olecuiar bloloqy, proie once A 25 ) 3= B\ 9
Displays molecular structures in 3D Supplementary 3D models =
‘ AUthor'prOVided mOdels (PDB’ PSE’ MOL/MOL2 More information on this application Help
format; > 100s of MBs) Y
- Allows for models and annotations T%{,;%n N
- Fully 3D - enlarge in canvas 2 A

Real-time user interaction

Supports mobile devices

Modes: “ribbon” and “balls & sticks”
- Anaglyph stereo vision

- 8 participating journals

o {EERMEER
ICINDE Sy tich iy PREy
° ;_?Gé:;D: Efﬁﬁﬁi r
o ;ﬁfﬁiﬁ] Rotate . N B . Re=zet
- XFBIHREH Zoom
o B AIREEREAREY
o VERESLENR
- 8MHITHIZE Bl save model (12.2 MB)
http://dx.doi.org/10.1016/}.jmb.2012.11.040
http://dx.doi.org/10.1016/j.str.2012.10.007 See http://www.elsevier.com/3DMolecularModels

Dizplay Mode | Ribbon |




5ééiContent: Interactive 3D Neuroimagi

3§§§Neuroscience and neurology W%: 3D% éfgﬁi@

Replacing the filmstrip of 2D images by a fully interactive 3D
version of the scan

- Neuroimaging data (NIFTI files) provided by authors

- Zoom into the 3D reconstruction of the neuroimaging data
- Rotate and pan the 3D reconstruction

- Cut through the volume

- Change opacity and color mapping

- Switch between 3D and 2D views

- Download original data

- 8 neuroscience & neurology journals
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ng Viewer

Neuroimagery for this article m
More informafion about this application

Previous Diataset 244 Mext

Wiew | 2D surface rendering = |
Color | Greyscale =g |
Joom

Threshaold

Opacity

Cutplanes W Axial X
H Coronal ¥
M Sagittal =z

[ Save dataset (10 MB)




‘Content: The Collage Executable Paper P %%: st

Computer Science

Capturing the full computational workflow, improving research reproducibility

- Authors include code and data with their article Collage o
. Maore information on this application
- Capture full workflow from input data to results tore omette ot o s bl o 4 e

- Readers can change parameters and re-execute © Author's Introduction: Experiments Data-Aware Parttioning
experiment to validate results and build new (5] Code 1 (Bash): Retrieval demo (Code 1) r
inSightS (X Data 1: Query object )
- Pilot Special Issue in Computers & Graphics o oata 2 st ranked macel “
(=l Data 3: Second ranked model )
[+) Data 4: Third ranked model o
o [*) Data 5: Fourth ranked model )
KRBT RERE, REHANTERR @0sa : it ranked mose -r
o VEFEBE AL AL | © code 2 (Bash): Compute combined distance with DSR (Code 2 o |
° %Ex %ﬁ% E{Jﬂ— ﬁi}ﬁﬁi% | (= Code 3 (GnuPlot 4.2.6): Recall-Precision plot for “mu” (Code | -‘|
 H A LARSHEGEE RIS R, e | o e s |

RESRBUHT Y &5

o FETHHEALMNE BB KR A AT R

See http://www.elsevier.com/executablepaper




Content (coming up): Interactive plots P 2¥: azyE

All disciplines

Making plots more useful for research

- Allow readers to access data that used
to be “buried” in plots

- Data cursor

- Switch plot <> table view

- Download data

- Interactive visualization capabilities
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" Context: Banner linking with data repositories

" All disciplines FAXA5 8. #5853 P

Enabling one-click access to relevant primary data

- Banners linking out to data repositories Data for this Article
- Landing page collects data that is directly e et o cpeleeten |
\ Data for this article is available at the following

relevant for the article data repositories:

- Enable reproducibility of research, and re-use of M o L S
data atthe Durham Reaction Datbaze

- For selected data repositories in all scientific e ——
domalnS hare information on thiz application

Data for this aricle is available at the following
data repositaries:

—BRIRBUH KRB

annotated data at

o BRI MO P MGIE=
* ﬁ%ﬁﬁ%ﬁ—'ﬁiﬁ*ﬁ?&%iﬂﬁ View Annotations @
DR E AT, el FR -2~ RGd

FITAT AR} S AUk 3 48 146 i 32 I ) A0 0%

See http://www.elsevier.com/databaselinking



http://www.sciencedirect.com/science/article/pii/S0370269310008294
http://www.sciencedirect.com/science/article/pii/S0006291X98990738

Context: Data integration & visualization

' Life Sciences fX15/8: H#HEEESTYME

; Biblingraphic infarmation [ ] BIOlogy’ bIOChemIStry
A : . ; | Citing and related articles
Identification of a New Motif in Family B DNA Polymerases by .
. . Applications and tools =] ° 20+ |
Mutational Analyses of the Bacteriophage T4 DNA Polymerase Jou m a S
wincent Lit, Matthew Hogo2, Linda J. Reha-krantz!. d . & Proteinz in this article o
. .
4 M- . . . Maore information about this application  Help
Departmert of Biological Sciences, University of Alberta, Edmorton, Mberta, Canada TEG 2E3 oo ea [ ] | n Col I a bo ratlo n Wlth
2 Departmert of Micrabiology and Molecular Genetics, University of Wermort, Burlington, WT 05405, USA m p

bittpffckc coi ooyl 0,101 64 jmb. 2010.05.030, How to Cite ar Link Uszing DOl
4 Permissions & Reprints

k3

& Protein Data Bank

Abstract

Structure-hased protein sequence alignments of family B DMA polymerases revealed a conseréed motif that
is formed from interacting residues between |oops from the N-terminal and palm domains and between the
M-terminal loop and a conserved proline residue. The importance of the maotif for function of the
hacteriophage T4 DMA polymerase was revealed by suppressor analysis. T4 DMA polymerases that form
wieak replicating camplexes cannot replicate DA when the dGTF poal is reduced. The conditional lethality
provides the means to identify amino acid substitutions that restore replication activity under low-d&TR
canditions either by correcting the defect produced by the first amino acid substitution ar by generally

increasing the stahility of polymerase complexes; the second type are global suppressors that can 0 Rotate = Reset
effectively counter the reduced stability caused by 3 wariety of amino acid substitutions. Some amino acid Zoormn =

substitutions that increase the stahility of polymerase complexes produce a new phenotype—sensitivity to Display |Cartuon V‘

the antiviral drug phosphonoacetic acid. Amino acid substitutions that confer decreased ahility to replicate Calar |59wndary Structure v‘
DA under low-dSTE conditions ar drug sensitivity were identified in the new motif, which suggests that the i .
maotif functions in regulating the stability of polymerase complexes. Additional suppressor analyses revealed w | Waorkspace

- Explore protein structures relevant to the article — zoom, rotate, etc.
- Structure and other protein data integrated from Protein Data Bank
- Author-tagged
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Conclusion 452

Future academic publications will allow:
- Smooth exchange of various types of digital information.
- Linking to external sources of information
- Interactive data
- Easy readability and navigation
- Become a research tool, next to information carrier.
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