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Elsevier Article of the Future project

« Why: increase efficiency of the scientist
« Faster understanding and digestion of article
= Easier execution of tasks related to the article

= How: provide discipline-specific value to article
= Different disciplines have different needs and tasks
= Integration with / and interconnecting to other research
= Match with workflow behaviour

= What:

« Article format / presentation
(semantics Is a different project)

= Exploit web-technology capabilities
= In collaboration with scientific community

ELSEVIER Building Insights. Breaking Boundaries.™



Content Innovation — A Journey

« Article of the Future
« Why, How, What
= Cell Press case
= Feedback
« Other disciplines

» Contextual Linking

ELSEVIER Building Insights. Breaking Boundaries.™



Article of the Future: Cell Press

« July 2009: Cell Press AotF prototype went public
« January 2010: Cell Press AotF production (cell.com)
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To promote immune tolerance, Aire induces ectopic expression of genes in the thymus
* P ’ P P g Y Aire-interacting proteins

s Aire partners with numerous factors to regulate gene expression at multiple levels

With DMA-PK and Topoisomerase 2 Aire enhances formation of DMA double-stranded o
uclaar
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Aire also regulates gene expression at the level of pre-mRMNA processing

Summary

Aire induces the expression of a battery of peripheraltissue self-antigens (FTAs) in
thymic stromal cells, promoting the clonal deletion of differentiating T cells that recognize
them. Just how Aire targets and induces PTA transcripts remains largely undefined.
Screening via Aire-targeted coimmunoprecipitation followed by mass spectrometry, and
validating by multiple RMNAI-mediated knockdown approaches, we identified a large set of

proteins that associate with Aire. They fall into four major functional classes: nuclear

transport, chromatin binding/structure, transcription and pre-mRMNA processing. One set
of Aire interactions centered on DMNA protein kinase and a group of proteins it partners
with to resolve DMA double-stranded breaks or promote transcriptional elongation.

Another set of interactions was focused on the pre-mRMNA splicing and maturation

machinery, potentially explaining the markedly more effective processing of PTA

transcripts in the presence of Aire. These findings suggest a model to explain Aire's

widespread targeting and induction of weakly transcribed chromatin regions.
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. ) . ) Aire-interacting proteins
Alre partners with numerous factors to regulate gene expression at multiple levels

With DMA-PK and Topoisomerase 2 Aire enhances formation of DMA double-stranded
breaks

Nuclaar
transpart

Aire also regulates gene expression at the level of pre-mRMNA processing

Aire induces the expression of a battery of peripheraltissue self-antigens (FTAs) in
thymic stromal cells, promoting the clonal deletion of differentiating T cells that recognize
them. Just how Aire targets and induces PTA transcripts remains largely undefined.
Screening via Aire-targeted coimmunoprecipitation followed by mass spectrometry, and
validating by multiple RMNAI-mediated knockdown approaches, we identified a large set of
proteins that associate with Aire. They fall into four major functional classes: nuclear

transport, chromatin binding/structure, transcription and pre-mRMNA processing. One set
of Aire interactions centered on DMNA protein kinase and a group of proteins it partners
with to resolve DMA double-stranded breaks or promote transcriptional elongation.

Another set of interactions was focused on the pre-mRMNA splicing and maturation

machinery, potentially explaining the markedly more effective processing of PTA

transcripts in the presence of Aire. These findings suggest a model to explain Aire's

widespread targeting and induction of weakly transcribed chromatin regions.
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Highlights
+ To promote immune tolerance, Aire induces ectopic expression of genes in the thymus

s Aire partners with numerous factors to regulate gene expression at multiple levels
s With DNA-PK and Topoisomerase 2 Aire enhances formation of DNA double-stranded
breaks

» Aire also regulates gene expression at the level of pre-mRMNA processing

Summary

Aire induces the expression of a battery of peripheraltissue self-antigens (FTAs) in
thymic stromal cells, promoting the clonal deletion of differentiating T cells that recognize
them. Just how Aire targets and induces PTA transcripts remains largely undefined.
Screening via Aire-targeted coimmunoprecipitation followed by mass spectrometry, and
validating by multiple RMNAI-mediated knockdown approaches, we identified a large set of
proteins that associate with Aire. They fall into four major functional classes: nuclear
transport, chromatin binding/structure, transcription and pre-mRMNA processing. One set
of Aire interactions centered on DMNA protein kinase and a group of proteins it partners
with to resolve DMA double-stranded breaks or promote transcriptional elongation.
Another set of interactions was focused on the pre-mRMNA splicing and maturation
machinery, potentially explaining the markedly more effective processing of PTA
transcripts in the presence of Aire. These findings suggest a model to explain Aire's
widespread targeting and induction of weakly transcribed chromatin regions.
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A Dynamic Pathway for Calcium-Independent Activation of CaMKIl by Methionine Oxidation
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Oxidation Directly Activates CaMKII

miE

CaMKllis activated by CaZ+/CaM, but autophosphondation at T287
sustains catalytic activity after dissociation of CaZ+/CaM (Figure
14) because the negatively charged phosphate prevents
reassociation of the catalytic domain and autoinhibitory region
{Hudmon and Schulman, 2002). CaMKIl activity may also be
enhanced by pro-cxddant conditions (Zhu et al., Z2007); we
therefore hypothesized that oxidation of the regulatory domain in
the vicinity of T287 could sustain CaMKIl catalytic activity by an
analogous mechanism. Exposure of purified CaMKIl to HZ0Z in the
absence of any pretreatment yielded no discernable CaMKll
activity (Figure 1B). However, exposure to H20Z after
pretreatment with Ca2+/CaM yielded persistent CaMKIl activation
even in the presence of EGTA, These data suggest that CaZ+/CaMW
binding exposed a key segment of CaMKIl for oxidation, and that

X, oxidation interfered with the interaction of the autoinhibitory

{ and catalytic domains. Activation of wild-type [WT) CaMKIl by
H202 was dose dependent (Figure 1C). The concentration of EGTA a
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CaMKll reversed
autoactivation
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(A} A mammosphere derived from PKHZ6-1abeled epithelial cells. The

scale bar represents 100 Hm.

o M

308888

(B and C) Propagation of mammaospheres for multiple generations

3
J
2
o
2

starting from bulk epithelial cells (B, open and closed circles indicate

two different patients) or FACS-sorted PKH™® cells (C). Top. linear
scale; bottormn, semilog scale. Regression analysis trend lines and

(5,000 cells plated)
=]

1o

Cumulative sphere number
Cumulative sphera numbar
(2,500 PKHPOS cells plated)

coeficients (R2) are shown. Typical experiments. in triplicate. are

Passages shown (additional statistical analyses are in Figures 518 and S1C).

(D) A single PKH™®® cell. embedded in methylcellulose, was monitored
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See Full-screen View.

efficiency of around 4% [one in 26 cells,
range 1:10-66), while PKH"EC cells could
not reconstitute the mammary gland, even
when injected at concentrations as high
as 10° cellsftransplant (Figure 2F).

Of note, this value is compatible with the
maximum expected value of
reconstitution, estimated on the basis of
the replicative kinetics of PKHP® cells
(Figure S1E). The outgrowths generated
by PKHP® cells displayed the normal
mammary gland cytoarchitecture (Figure
2, Figure S2C) and were derived
unequivacally from transplanted human
cells (Figure 2G, Figure S20).
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Figure 2. Immunophenotypical and

Functional Characterization of PKHPOS
and PKHNEG Cells

(A PKHPOZ or PKHMEC cells were A
analyzed with the indicated antibodies

by IF. Green, antibody staining; red,
PKH26 epifluorescence: blue, DAPI.
Scale bars represent 10 Hm.
Quantification is shown in Figure S2A.
Results are typical and representative
of three independent experiments.

(B) PKHPOS or PKHMEC cells were
grown on Matrigel and analyzed in IF

with the indicated antibodies. Scale

bars represent 10 Hm. Quantification is
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stem =+ one stem + one progenitor) to a symmetric (one stem =+ two stems) modeis a
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Article of the Future is domain specific

Follow Cell Press Article-of-the-Future example
Focus on domain-specific presentation, format, and contents

Process:
= Dive into domain specific user needs
= Define domain specific enhancements for those needs
= Create domain specific prototype with enhancements

= Collaborate with domain specific research community via discussion
forums and prototype sites

- Prepare requirements for article production and ScienceDirect

= Beginning with:
= Chemistry -Materials Science -Mathematics
= Psychology -Parasitology
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Article of the Future: preparation

« ScienceDirect must support:
= 2009: Video
= 2010: Graphical Abstracts and Research Highlights
« 2010/11: In-line supplementary data
= 2011: Tabbed view and figure filmstrip
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video component mentions that she does not have a consistent system for keeping track of her tasks and often ends up waorking on
lower-pricrity tasks first and then realizing that she has missed an importanttask. This gives the therapist the cppotunity to reiterate the
impoaortance of locoking at the task list every day and then he and the client are akle toc agree on a time when she will do this on a consistent

hasis fwhen =he first arrives atwork each day).

» Not as supplement but
... Inline similar to a figure
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Setting up the task list. Video 2.

Problem Solving

“Steve” is a 38-vear-ald man. At this stage of the treatment, he would have already worked an developing a calendar and task list system
and a system for using priarity ratings for task list items. The goal of this session is to teach him to use proklem salving to deal with items
on his task list that are overwhelming orwhere there is not a clear scolution. This session is framed as teaching skills to help with tasks
that end up being pushed off from day to day or week to weel. When the individual either feels overwhelmed by the task or does not really
kEnow how to approach it, avoidance is often the result. Avoidance of difficult ar overwhelming tasks often makes the individual feel better in
the short-term, but can cause problems in the long-term. As illustrated in the example that follows, the therapist helps the client (a)
articulate the proklem, (k) generate a list of potential soluticns, (c) rate the scolutions, and (d) pick the best sclution.

Articulate the Problem

Video clip 2 illustrates a situation that we often encounter, where a client gets so overwhelmed and upset by their difficulties that they have
a hard time even articulating the proklem. The therapist must refocus the discussion on articulating the praklem to be salved in a concise
manner. After many attempts, during which the client makes self-critical remarks and extreme statements about his situation, the

Done
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HAZ was found to decrease with decreasing heat input. In fact autogenous laserwelding produced the n
HAZ and the results of the micro-hardness of laserweld measurements are shown in Fig. 7.
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Intracellular Calcium Concentration Measurements
Intracellular calcium concentration was assessed by Fura-2 fluorescence ratio imagi
digital imaging system (Photon Technology International), as described previously (8

microsc

EI Intracellular calcium concentration

Fluorescence Measurements

Spectra were collected at 30 © using a Fluorolog 3 (Jobin Ywan, Horiba) spectrofluorometer. Far intrinsic
fluorescence shift experiments, excitation wavelength was 270 nm. Emission spectra were generated at
increments fram 280 nm to 400 nm. Backaround traces were subtracted from CaMKIl spectra to eliminat
cantribution frarm intrinsic luarescence of CaM. Far fluorescence anisotropy expetiments, baseling trace
of 100 nk dansylated Cahl in 15 mM HEPES buffer (pH 7.2) were measured at haseline and after the add
200 M Cacl2 at60 5. At180 5, 100 nk purified Camill was added to the CaM solution. For some trials,
Camkll hecame phosphorylated by the addition of 10 mM ATP. One hundred microliters H202 or an equi
volume of hufferwas added at 250 =, Finally, addition of 10 mh EGTA at 300 5 was used to remove free
calcium fram the salution, uncaupling Cam/CaMKIl binding.

Cardiomyocyte TUNEL Immunestaining
Myocyte isolations from neonatal maouse or rat pups were maodified from previously described methods
etal, 2007). To ensure that pure populations of cardiomyacytes were obtained, cultures were immunala

HAZ wwas found to decrease with decreasing heat input. In fact autogenous laserwelding produced the narrowest
HAZ and the results ofthe micro-hardness of laser weld measurements are shown in Fig. 7.

16
distance across the weld fusion zone (mm)

Intracellular Calcium Concentration Measurements
Intracellular calcium concentration was assessed by Fura-2 fluorescence ratio imaging using a microscopic
digital imaging systern (Photon Technology Internationaly, as descrined previously (Sharma et al., 19953,

EI Intracellular calcium concentration B
Intracellular calzium concentration was assessed by Fura-2 fluorescence ratio imaging using a
micrascopic digital imaging system (PhotonTechnology International), as described previously
{Sharma et al., 1895). Briefly, cultured prirmary cardiac myocytes were loaded with the Ca2+-
specific dye Fura-2 by incubating with 1 M Fura-2A0M (Molecular Prohes) at 37 C for 30 minutes,
[CaZ+]l values aver the entire cell were calculated fram the 3400380-nm ratio images of Fura-2
fluorescence captured hefore, during and after Iso (100nk or Angll (100nk) stimulation.

Fluorescence Measurements

Spectra were collected at 30 C using a Fluoralog 3 (Jobin Yvon, Hariba) spectrofluarometer. For intrinsic
fluorescence shift experiments, excitation wavelength was 270 nm. Emission spectrawere generated at 1 nm
increments from 280 nm to 400 nm. Background traces were subtracted from Camill spectra to eliminate the
contribution frarm intrinsic fluorescence of CaM. For fluorescence anisotropy experiments, haseline traces

of 100 nM dansylated CaM in 15 mM HEFES huffer (pH 7.2) were measured at baseline and after the addition of
200 MCacCl2atel s AL180 5, 100 nk purified CamMill was added to the CaM solution. Far some trials,

Calkll hecame phospharylated by the addition of 10 mM ATP. One hundred microliters H202 ar an eguivalent

valume of buffer was added at 250 5. Finally, addition of 10 mt EGTA at 300 5 was used to remove free

with a-actinin 1g {cardiomyocyte-specific marker). Only cultures with = 90% cardiomyocytes were used in |
L
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Figure 1. ZPD Proteins Localize in Specific Subapical Domains
1 Related articl 1A) Subcellular localization of M, Dyl, Tyn, and Zye proteins in epidermal cells of stage 15 wild-type embryos (A3 or A4
elated arucles segment). Actin filaments were stained by phalloidin {red) and ZPD proteins with monospecific antibodies (green).
L Cloze-up wiews highlight the distinet localization of ZPD proteins along the extension.
# Tools / Applications (B TEM analysis of M-HRP localization in stage 16 embryos. HRP activity leads to a dark stain revealing M-HRP accu-
rmulation within endocuticle layers of the denticle. Scale bar, 500 nm (see also Table S52).
(Z) Codetection of Miniature {green) with either Dyl or Tyn (magenta); colocalization appears in white.
e
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Content Innovation — A Journey

= Article of the Future

« Why, How, What
 Cell Press case ESEE——
= Feedback

« Other disciplines

« Contextual Linking
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Where are semantics, contextual linking?
Reflect: Elsevier Grand Challenge Winner

Fee Close (Esc)

ENSMUSPOOOD00201 75 ¥ M. musculus
Rous sarcoma oncogent;

ce, Structure, Locus, Literature

rosine Switch Regulates c-Abl
lag ,lg Sebastian Guettier,! Jana Kretzschmar,! Karel Dorey,! € John

e, Eurppean Malecular Bislogy Laboratory, 69117 Heidelberg, Germany
1, 69117 Heiceiberg, Germany

kinase is inhibited by mechanisms that are poorly undersiood. Dijruption of these mechanisms in the
olein leads 0 several forms of human leukemia. \We found that like Sfc kinases, C-Abl 1b is activated by
ing ligands. Ligand-activated c-Abl is parkcularly sensitive 1 the ant-cancer drug STHSTH /
tinlb (STHST1). The SH2 domain-phosphorylated tail interacton in SrS kinases is functionally replaced in
intrarxplecular engagement of the N-lerminal myristoyl modification with the kinase domain. Functonal
i pled wid structural analysis Cefing a myrstoylphospholyrosing switch in C-Abl that regulates docking and
accessibility of the SK2 domain. This mechanism offers an expianation for the observed celiular activaton of G-ABI by
tyrosing-phosphorylale! proteins. the intraceiiular mobility of C-ADI. and it provides new insights inty the mechanismal |
acyon of STHST1.
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Use of Reflect: survey results

« Most useful terms were highlighted

= Information provided was useful

= Majority wants to see this continued

« Less than 10% would never use it

« Preference for Reflect to be switched on by default
« Equal preference for in-text or as side-bar

= Many suggestions for other entities to mark up

» Conclusion: we will bring this to ScienceDirect
» And also investigate for other disciplines
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Content Innovation — Summary

Focus on discipline specificity
- Different article presentations for different disciplines
« Started with Life Sciences — extend to other disciplines

Increase Interoperability
« Allow for contextual linking applications

= Collaborate with external databases

| lea nv
UJCT TA

Planning
= Started in 2009 with basic functionality
= Increases in 2010 with additional features
= Further implementation in 2011 and later

ELSEVIER Building Insights. Breaking Boundaries.™



Content Innovation — Questions?

Thank you!
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