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The sbv IMPROVER project, the website and the Symposia are part of a collaborative
project designed to enable scientists to learn about and contribute to the development of a
new crowd sourcing method for verification of scientific data and results. The current
challenges, website and biological network models were developed and are maintained as
part of a collaboration with Selventa, OrangeBus and ADS. The project is funded by Philip
Morris International.
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Why do we need sbv IMPROVER? SOAR"

IMPROVER

We are experiencing a data overload...

Genomic Literature Molecular Profiles Structures

But we lack the corresponding validation tools...

Y
P

I st

(self assessment)

st The self-assessment trap: can we all be better
‘j (independant assessment) than average?

Mot fi . .
. (inucgepgzgdentassessment] Mol SySt Biol. 2011 Oct 11;7:537. doi: 10.1038/mshb.2011.70.

Develop a robust methodology that verifies systems biology-based approaches




Industrial Methodology for Process Verification in Research
(IMProVeR): towards systems biology verification

* IMProVER has commonalities with other crowd sourcing methods

» The main concepts of IMProVER are :

» to formalize rigorours tests that determine a go or no-go decision for a
systems biology research pipeline in an industrial context

* to inspire the development of enhanced methodologies by community
participation

* to endow the community with datasets and benchmark to provide a
means for continuous improvement in subsequent generation of builiding
blocks

« Successful implementation of IMProver will enable high credibility of a
research pipeline

“Industrial Methodology for Process Verification in Research (IMProVeR): towards systems biology verification”

Pablo Meyerl, Raquel Norell, Jorg Sprengel2, Katrin Stolle3, Thomas Bonk3, Stephanie Corthesyl, Ajay Royyuru, Julia Hoeng4, Manuel Peitsch4
and Gustavo Stolovitzkyl, J. Jeremy Ricel

1 IBM Computational Biology Center, Yorktown Heights, NY, USA, 2 IBM Life Sciences Division, Zurich, Switzerland, 3 Phillip Morris International
Research, Cologne, Germany, 4 Phillip Morris International Research, Neuchatel, Switzerland



Timeline illustrating the history of life sciences crovdsourcing initiatives

Shv.ee

1994 Crowdsourcing in Science  mssE

Critical Assessment of Protein Structure
Prediction - CASP*
John Moult, Uni versity of Maryland Biotechnology Institute

CASP is a community-wide, worldwide experiment for
protein structure prediction taking place e very two years.

MicroArray Quality Control (MAQC): MAQCH

FDA micro-array platform pr oviders, RNA suppliers, E PA,
NIST, academic laboratories and other stakeholders

Provides quality control (QC) tools to the micro-array
community to a void procedural failures.

sbv IMPROVER diagnostic signature challenge
PMl and IBM

Test and develop different approaches to classifying
clinical samples based on gene expression.

sbv IMPROVER species translation challenge
PMI and IBM

Addressing the limitation in which biological events observed
in rodents can be translated to humans.

SRR ST TEIN

2004 & 2006

Critical Assessment of Information Extraction
systems in Biology (BioCré\tIvE)
Personnel from CNIO, MITRE, NCBI, Int Act/MINT and EBI

BioCre AtlVE compares methods and the community
assessment of scientific progress.

MicroArray Quality Control (MAQC): MAQC-II

FDA micro-array platform pr oviders, RNA suppliers, E PA,
NIST, academic laboratories and other stakeholders

Assess the capabilities and limitations of various data
analysis methods in de veloping and validating micro-array
based predicti ve models.

Dialogue for Reverse Engineering

Assessments and Methods - DREAM

Gustavo Stolovitzky, IBM Computational Biology Center
The main objecti ve of DREAM is to catalyze the
interaction bet ween theory and experiment, specifically in
the area of cellular net work inference and quantitati ve
model building.

2013 - present

sbv IMPROVER network verification challenge

PMI, Selventa and IBM

To engage the scientific community to revie w, challenge
as well as make corrections to the con ventional wisdom
on molecular mechanism of the respiratory s ystem.
Second network verification challenge started and
running until 2015.




sbv IMPROVER Challenges

2012

2013

2014

2015

Open

Q2

Q3

Q4

Q1

Q2

Q3

Q4

SOAA
M F'RDVEﬂF{

SrETEAR SR GG WERIFDATION

| Lo

Diagnostic Signature: Best analytical approaches to predicting phenotype from
gene expression data

Corresponding phenotype Gene
(known but not given) expression

T R data (given)

Publicly available data: phenotype, gene expression,
prior knowledge of the disease (given)

Phenotype i x
prediction CHALLENGE<F= o= === +
performance u Eﬂ% m
Many Phenotype
prediction

algorithms

Benchmarking

Species translation: Accuracy and limitations of rodent models for human diseases
Open : S

Rat - Predict human impact and
then validates with human data

Network verification: Verify and enhance pulmonary biological network models
NVC 2

Future Challenges: Being planned

Concept of « Translatabillity »
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Challenge 3 — Biological Networks Verification Sy

IMPROVER
The third sbv IMPROVER Challenge:

Biological Network Verification

The purpose of this challenge was to engage the scientific
community in the review of biological network models that are
suitable for drug discovery, toxicological and mechanistic
research in respiratory disease.

It used innovative concepts of reputation-based engines and
state of the art web application for online network verification.

Sbv " Network
[MPROVER Verification

Home The Challenge Networks Community Help _

Activity Leaderboarde

Community: Leaderboard @

Leaderboard
Reputation

Top 10 Users

1. Svetlana Guryanova

2. Swapna Menon

3. Irina Shvydchenko

4. Borislav Simovic

5. llona Binenbaum

6. Archit Trivedi

7. Chauncey Clemons

8. Galina Igorevna Koroleva
9. Gaurav

10. ILYA YUDKEVICH

Earn Reputation

You can gain reputation points by verifying and enhancing the biological
networkmodels in several ways: you can extend networks with new edges, provide
additionalevidence for edges and approve/reject evidence that has been posted in
support ofnetwork edges. The responses from the scientific community to your
actions will definehow you rank in the leaderboard and, ultimately, your success

Earning Reputation Points

If the scientific community participating in the challenge builds a consensus
aroundyour submissions, you will earn the following amount of points

Create new At least 1 piece of evidence associated with edge is
edge

approved by & other participants 100

4 other participants vote to approve the evidence 50

pprov 2 . »
ence vote 3 other participants also approve the evidence
vid
Reject evidenCce 3 stner participants also reject the evidence
Up to 5 votes can be received per piece of evidence

Activate Network Download by adding 10 evidences and voting 20 times. Download
links will show up on each Network page

For more detailed information click here

sbv Improver team. 2013. On Crowd-verification of Biological Networks. Bioinformatics and biology insights 7: 307-325.

© 2014 sbv IMPROVER



Steps in the sbhv IMPROVER Network Verification SOAR"

Challenge (NVC) IMPROVER
1. Network Model - 5 ; 3. Jamboree 4. Network 5. Network Dissemination
Construction 2. Online Crowd-Verification Preparation Jamboree Continuous Improvement

Boundary %
Deﬁnition % @’
| | % Scoring

Access to

e tworkd Analysis

Prioritization

Evidences Summary

The sbv IMPROVER project team (2013). On Crowd-verification of Biological Networks.
Bioinformatics and Biology Insights 2013:7 307-325.

10



Steps in the sbv IMPROVER Network Verification SOAA

Challenge (NVC) IMPROVER

1. Network Model ine C ificati 3. Jamboree 4. Network 5. Network Dissemination
Construction 2. Online Crowd-Verification Preparation Jamboree Continuous Improvement

Boundary

Definition

The sbv IMPROVER project team (2013). On Crowd-verification of Biological Networks.
Bioinformatics and Biology Insights 2013:7 307-325.

11



Model Types and Boundaries Shv.auve
IMF‘RD‘.{EﬂF{

SrETEAR SR GG WERIFDATION

1. Network Mode 2 Online C d-Verificati 3. Jamboree 4.Network 5. Network Dissemination
Construction . Online Crowd-Verification Preparation Jamboree Continuous Improvement

Species: Human (primarily), although mouse and rat evidence was included when
supporting literature from human context was not available.

Tissue: Respiratory tissue (primarily).
Disease: Non-diseased tissue (augmented with chronic obstructive pulmonary disease biology only (e.g. lung

cancer context was excluded)).

Cell-specific Signaling Physiologic Signaling Canonical Signaling
Example: Macrophage Signaling Network Example: Oxidative Stress Example: MAPK Network

. / Striss : MAPK _—
4 : RO= - "r
g - &
::.‘ . ‘.,g‘*:':.q:..'
“ = & e

12



Networks Were Built Using Literature and Human Shv.auve
Transcriptomic Data IMPROVER

1. Network Mode
Construction

13

2 Online C d-Verificati 3. Jamboree 4. Network 5. Network Dissemination
- Uniine Lrowa-verirication Preparation Jamboree Continuous Improvement

Backward Reasoning is used to infer active mechanisms from
transcriptomic data to enhance the literature model

Catlett NL, et al. (2013). BMC Bioinformatics, 14, 340.

‘ catof(CYP1A1)

0"‘D
Data Set Tissue Stimulus
GSE 18341 Whole LPS
| GsesL | g Whole | o oostar
Endotoxin

Lung =
GSE 2322 * neutrophil I g?



Network Models are Constructed with Nodes and Shv.e
Referenced Edges using BEL (Biological Expression Language) VIPROVER

1. Network Mode 2 Online C d-Verificati 3. Jamboree 4, Network 5. Network Dissemination
Construction - Online Crowd-Verification Preparation Jamboree Continuous Improvement
Literature Reference:

J Allergy Clin Immunol. 2004 May;113(5).937-94.

Sustained T-bet expression confers polarized human TH2 cells with TH1-
e like cytokine production and migratory capacities.

Quotation:“T-bet (TBX21) transfection also induced...CXCR3 expression on human TH2 cells”

Context: Human TH2 cell

Edge: TBX21 transcriptional activity increases CXCRS3 protein abundance

o(HGNC:TBX21))

The networks are supported by
thousands of peer-reviewed scientific
findings

To learn more, watch the videos/webinars:
https://sbvimprover.com/challenge-
3/tutorials

http://www.openbel.org/

14


http://www.openbel.org/

Steps in the sbv IMPROVER Network Verification

Challenge (NVC)

1. Network Model g 5 % 3. Jamboree
@;r
System 16}

Access to
Networks

Webinars, \w
Training

SOAA
IMPROVER

4. Network
Jamboree

5. Network Dissemination
Continuous Improvement

The sbv IMPROVER project team (2013). On Crowd-verification of Biological Networks.

Bioinformatics and Biology Insights 2013:7 307-325.

15



50 Network Models in the NVC:

Sbv.auve

IMPROVER
1. Network Model 2 Online C d-Verificati 3. Jamboree 4.Network 5. Network Dissemination
Construction - Unline Lrowa-verirication Preparation Jamboree Continuous Improvement
Cell Proliferation
Autophagy Apoptosis Necroptosis MAPK Growth Factors mTOR Clock Notch Epigenetics PSEZ ~ Cell Interaction
(O ' e EEY % @ une W BE
©-° | ol ede & g8 v &a&8 b
. . . ~ Wnt Calcium Hedgehog  Nuclear Receptors Hox Cell cycle Jak-Stat
Mech f T tional Regulation b . SR h h
CeIIuTaCr :enr:zr::c(;nce ReguI;atir:;cg?tE: aSASP Tun?ciusigr)gss)c/)rs —’E_'j “ E_‘j "EE O E_‘j ':mu
-2 Wk B el %% pEE eok BER 888 ;e

Cell Stress
ER Stress Oxidative Stress
(T MEE Xenobiotic Metabolism
- . ‘-::} f‘; I'-\fes_ponseAl-IR
Osmotic ® %Hypoxic I-?esponse . %‘cvmso

Stress DNA Damage

€ ng, @

@ Stress

L8

=
W

Tissue Repair and Angiogenesis

Tissue
Damage’,;: Fibrosis

Epithelial Mucus
Hypersecretion

Immune Regulation
of Tissue Repair

Wound
Healing .

il

ECM
Degradation

o *
%

Angiogenesis

-

Inflammation
B-cell signaling Dendritic Cell Macrophage Mast Qell Megakaryocytes Cytotoxic T-cell _
Signaling Signaling Signaling Differentiation Signaling Epithelial Innate Endothelial Innate
- . Immune Activation
U ‘ * ' Immune Activation
NK cell signaling Th1 Signaling Th2 Signaling Th17 Signaling Treg Signaling Neutrophil Signaling
16 © 2014 sbv IMPROVER
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The Networks Page Shv.auve
IMPROVER

- .‘. Jean Binder
Sbv Network
Home The (hallenge Networks Community Help _

IMPROVER Verification

Th2 Signaling B Locked Rezet Dizplay Network Details Network Activity ~ Legend Comments Nodez  Edges

p{HGNC:CXCL18) tsoript{complex(MCH:"AP-1 Complex"})

1)
[pHENC:CXCRE])

tseript{p{MGITH1))

+
[

pIHGNC:ILD)
pHGNC:IL10)

[GO:"lymphooyte chemotaxis™) -:{III,B}

" p{HGHC SFTFD)
tecript(pHEMNC:NFIL3Y) [HGNC:CD40LG)
cat{pHGNG. CXCR3)) PHGNC:CXCRE) A._ PRt i 0,1) A )
= uht i i . T
R AL pHGNC:.CXCR3) ' L 0.2) - *“T-helper type 2 immune response”}
o1}
RS " PHGNCNFILY) (.1
R . ' _ (0,1} 1 (0.1} BIHGNC:VIF)
PHGNC.CXCLE) W p{PFH:"Chemckine Receptor Family™) ' GGNC:DP
L A8 PIHGNC Faxa2) {HGNC:
HHGENC:GERI) Rt 10,3}
A0,

BHGNC:CCRS)

cat{p{HGMNC VIPRZ)
" 0,13)

. -H2T] .

P{HENC:NFATC)

Y RHGNC:
BHENC:COLE) m

0,27
PHGNC: GATARHGNC: JUNE)

HGMNC.C3)

path{SDIS:"T-cell migration™)

bsoript{p{HGNC: 5
{0,1) T (072)

p{MGL:2rg . ] / . 90 p{HGNC:5T,
p{HGNC:STAT2)
G

el qoa27)

a

tsoript{complexip{HGNC: HNF1A), p{HGNC:CTNNB
)
HGNC:CTNNB1)

P{HGNC:HNF1A)

7 (0,5)
 pIHGMC:IL15RA)

tseript{p{PFH:"NOTCH Family"))

~

------- = ABHONG.CO28) ) 4059
"""" ' cat{pHGNC.CD28)) (RGN JAGT) e EEL T o
.mrrrphék{ﬂf.H:"T Cell Rgceptor Com el ! P{FFH"NOTCH Family”)
h ~. 0,10}
- Eat(p(EGID:21577)) e

p{HGNC.CD28)

CFMM CFFMBAME



The Network Page

1. Network Model
Construction

2. Online Crowd-Verification

- complex(p(HGNC:ECT2),p(HGNC:KLHL20)) increases gtp(p(HGNC.RHOA))

he complex{proteln abundance of ECTZ and proteln abundance of KLHL20) Increases the QTP-bound aoctl
vty of the proteln abundance of RHOA.

Quotation: KLEIP directly binde to the RhoQEF ECT2, whioh promotes the sxochange from QDP with QTP
on Rikod

Rafal ce: 17396876 Clre Rea 2007 Apr
27 100(X) 1166-83

Speclez Numan

Ceall EndotNellal Cellz
8 Lockes Reset Display Network Detalls Network Activity Legend omments

one dano Mow Evidenoo

ot er—.

feswzum

A TEIRHINT BN

e
+| ;
4 PENENE

O T

- FOIENCECLI]

g IR X1A1 D)

I D) KNS TATIO 8 ) NGNS AL

AATPFTUNOT Fary s

£ Temen

Nz Asy g P TN ey

Sbv.auve
IMPROVER

SYSTEMS BIOLOGY VERIFICATION

3. Jamboree 4. Network 5. Network Dissemination
Preparation Jamboree Continuous Improvement

T T

Vote Type: APFROVE

The Evidenss la relsvant to the netwerk and mests the baundary
conditions, and has besn acourately sutracted fram the Refersncs

paper clted.

@’I‘h- Evidencs la relevant to the netwerk and masta the baundary
opondlitione, but how net besn acouratsly satractsd frem the

lu the sentsxt Infermatlen (Inzluding Speciea, Cull,
Dlasass, and Tlasus) serrestly and samplstely sotrasted
fram the Refersncs paper?

® Yoz (' No

Dosa the BEL atatement cormsotly capturs what la
deacribad In the Refersncs paper (s.g., sarrsst neds nams

ar relatienship sdge)?
®Yez () No

The Evidenss shauld not be In the netweark (s.g., It doss nat mest
the boundary sanditlana ar la nat relevant ta the blalagleal
procsas described In the network).

Cammant

*

© 2014 sbv IMPROVER



Full Display

Rezet Dizplay Network Detail= MNetwork Activity

Selected Edge

tscript(p(HGNC:GATA3)) increas
es p(HGNC:IL4)

Th2 Signaling B Locked

p(HGNC:1L4)

(1,2)

Evidence (2)

tscript{p(HGNC:GATA3)) A
ouze ::

v 40 Mouse :: t-cell ::

Votes

Created By Voted Reaszon Comment

svgur Accopted The Evidence iz relevant to the network and
meetz the boundary conditions, and has been
accurately extracted from the Reference paper
cited.

korosv Accepted The Evidence iz relevant to the network and
meetz the boundary conditionz, and haz been
accurately extracted from the Reference paper

cited.

ishv Accepted The Evidence iz relevant to the network and
meets the boundary conditions, and has been
accurately extracted from the Reference paper
cited.

szchrier Accepted The Evidence iz relevant to the network and
meetz the boundary conditions, and haz been
20 accurately extracted from the Reference paper

cited.

Shv.seve
IMPROVER

AEEE——
MNodesz

Edges

Legend Comments

—
Node List (70)

Q|

- Show All - ﬂ

p(HANC:CXCRE)
p(HANC:ILAR)

p(HGNC:IL10)

oat{p(EQID:21577))
bp{QO:"lymphooyis ochemotaxia™)
p(HGNC:IKZF)

oat(p(HANG:CD28))

bp{GO:"T-helper 2 osll differentiation™)
p(HGNC:CDAOLG)

p(HANC:ILE)

taoript{p(HENC:MAF))

ocat{p(HGNC:IL18RA))

© 2014 sbv IMPROVER



The Community Page SOVAR™

A Jean Binder

SbV "~ Network

”VIPROVER Verification

ICATION Home  The Challenge  Networks =~ Community  Help

Activity Leaderboards

Community: Activity
Theze are the networks that have received the most attention from the participants in the

Verification Challenge to date. Filter the lizt below to view what edges have been created,
and what has been voted on.

Community: Leaderboard @

Under the link 'Leaderboard’ you can view how well you are performing in comparizon to . [R=EL gl E1ds |
measured by reputation pointz. The rankings on the Leaderboard are tentative and subjec

the Challenge Rulez Reputation ﬂ

Top 10 Users

- All Networks - v| | - Show Al v [] My Actions Svetlana Quryanova
Swapna Menon
Irina Shvydchenko

Borizlav Simovic

* _'X*- Vote on Evidence

1
2
3
4
Statuz: ACTIVE 5. llona Binenbaum
& Edge: deg(p(MGI:Rbpj)) directlyDecreaze=s p(HGNC:RBPJ) 6. Archit Trivedi
Context: Mousze :: 7. Chauncey Clemons
Quotation: We therefore propoze that BAZF zupportz angiogenic zprouting : Qalina Igorevna Koroleva
1

regulate Notch =ignaling Gaurav

0. ILYA YUDKEVICH

a day ago Network: Angiogenesizs
Personal Ranking

1. Tambovtzeva Anna 0
2. XiCheng 0

3. Chiu Man 0

4. Diego A. Moralez 0

5. Elena Kozhemyakina 0

P Edge Created
Status: OPEN
pP(HGNC:TGB1) Increases bp (GO:"canonlcal wnt signalling pathw

21 © 2014 sbv IMPROVER



The Badges SOVAR"

A Jean Binder

ShV ¥ Network

IMPROVER VET"iﬁCEitiOﬂ

SYSTEMS BIOLOGY VERIFICATION Home  The Challenge Networks Community Help

Rank: 177

Created Evidences:

. 0
Jean Binder Created Edges: 0 Badges Earned
0

Total ti d: —
Adminizster Actionz otaltimes vote x’ = J.‘
Moderator Actions s pd

Team name: Internal Support Team

How to earn more polnts Earn More Badges
Comments

Activity —
& &

No R t Activi

o Recent Activity g
Evidence
eellloel oo | ee
— — S
Edge
e TR T = VPR
Wi | | |\
— I W
Votes

¥Y¥&@S

22 © 2014 sbv IMPROVER



Open Phase of the NVC1 SOAR"

IMPRDVER

STEAR 2K

1. Network Model ] ! . 3. Jamboree 4. Network 5. Network Dissemination
Construction 2. Online Crowd-Verification Preparation Jamboree  Continuous Improvement

SbV " Network

Verification
5 m O n t h S |M PROV'EHRJ Home The Challenge Networks Community Help

October 2013 ¢ January 2014
SMTWTF S SMTWTF S
12 3 4 5 12 3 4 r]
Endopl
Sz 5 101 i s e 7 s e [Endoplasmicgafipibie fERsSolism Response 50 etworkS
I
13 14 15 16 17 18 19 12 13 14 15 16 17 18 | | utophagy
20 21 22 23 24 25 26 19 20 21 22 23 24 25 ,Treg Signaling Ox_danve eres§ NFE2L2 Signaling ’f\
27 28 29 30 31 26 27 28 29 30 31 A\ . | ~
November 2013 Feb 2014 g ,Tm Signaling f\ A ech \ ‘Dﬂptosws
< ebrual < Sﬂ
ry ,Thz S\gna\mg ndgtpeh Hh e Immune Aciat cStr4§$ ; amsmss ofCeIIMar nescence
S MTWTF s S MTWTF 8§ \ .E F . Mast-cell a \va}mr'r F{espﬂﬂsem/ W;TraﬂscnpnonélRegu\anonofmeSASP
12 1 > \\ 7
3456 7 8 9 2 34 56 7 8 i Sj‘%ﬁ;@/‘ ‘Ep\the\&\nnatetmm\.di@%ﬁi@a%%ﬁ \ *Regulalmﬂ by Tumor Supressors
10 11 12 13 14 15 16 9 10 11 12 13 14 15 ;‘\, T.‘\ lectop _
17 18 19 20 21 22 23 16 17 18 19 20 21 22 ma”ﬂphage Signaling \ 39 ik DKNZAE)\(WSS‘OH
24 25 26 27 28 29 30 23 24 25 26 27 28 el Wﬁfﬁﬁﬁammmbm%b "‘ - !
December 2013 b

- el 9yce \
. ) g\;egakawomeDﬁerematmn ‘| \:’*-— Dﬁ\ﬂterac&ﬁzﬁ.;\;k /%PGEE 2456 Votes

s MTWTF 8 ine A e Repair rowth-Fai /

12 3 4 56 6 7 OCt 7, 2013 - qﬂ_ceuswm *ﬂmap{ aECMDEWadam” “;‘\TFM / e / HUX 451 neW edges

8 9 10 11 12 13 14 mebamag )
nai EHESI
15 16 17 18 19 20 21 -‘l * Wg Nuclear Receptors

—-aso00 Feb 23, 2014

Ep\thehal Mucus Hypersecretion -J’I?l:_f?fi -
e w885 new evidence

I ‘\'Ep\genet\cs

150 participants .~ froml8 countries

m Russian Federation
Luxembourg

E Spain L] $ig® 7 5%

® |ndia o0 R
Israel

m Switzerland

m [taly ot

® Germany

A\
g

3

el
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Overview of Actions in the Network Verification shv.aee
Challenge IMPROVER

1. Network Model 2 Online C d-Verificati 3. Jamboree 4.Network 5. Network Dissemination
Construction - Online Crowd-Verification Preparation Jamboree Continuous Improvement
The outcome of the online verification process is the result of the combination of

submissions by different participants

« Each edge can have four possible states

A Propose new edge

at the end of the Challenge: . incl. new node and evidence

Propose new evidence

« Verified: There is at least one verified
piece of evidence associated with the
edge.

« Ambiguous: Participants are divided on
whether a piece of evidence supports
the edge

* Rejected: All evidence that has been
suggested in favor of an edge has been Crowd

rejected by the overwhelming majority of Rl (). ()
participants QD % % %

VAR /X XVAVXVX XX XXXVXXX XXX

09

Evidences

: v, Vote s

ote &

! é\/ onan@zr@
X evidence

Start Evidence 1 Evidence 2 Evidenced Evidenced

* Not verified: The evidence for an edge
did not receive sufficient submissions End @ @ @ %
from participants to be considered Jamboree l

ve rlfl ed ’ Verified/Accepted Verified/Rejected Verified/Rejected

Final

24
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Steps in the sbv IMPROVER Network Verification SOAA

Challenge IMPROVER
1. Network Model 9 line C Verificati 3. Jamboree 4. Network 5. Network Dissemination
Construction . Online Crowd-Verification Preparation Jamboree Continuous Improvement

Scoring 3
Analysis ;%

Prioritization

Evidences Summary

The sbv IMPROVER project team (2013). On Crowd-verification of Biological Networks.
Bioinformatics and Biology Insights 2013:7 307-325.

26



50 Network Models in the NVC: Shv e

15 Discussed during NVC1 Jamboree IMPROVER
1. Network Model ine C ificati 3. Jamboree 4. Network 5. Network Dissemination
Construction 2. Online Crowd-Verification Preparation Jamboree Continuous Improvement

Cell Fate Cell Proliferation
Apoptosis Growth Factore
[ ¢

-, -'..'-F?i

Mechanisms of

Nuclear Recepte Cell cycle Jak Stat
Cellular F | 2 o
COHMZA
sensescence o E—- g
-2 ﬁ@ o &
Cell Stress Tissue Repair and Angiogenesis
Oxidative Stress o _ T
= e s wrx. Xenobiotic Metabolism
1 .
v &a  reworse
ol . ' 0 ovpaso
W Hypoxic  Response to &n
| Stress . DNA Damage
AR %

Inflammation

Dendritic Cell Macrophage

ignaling Signaling
18 :

Th1 Signaling Th2 Slgnallng

Neutrophil Signaling

27



NVC1 Jamboree Meeting in Montreux, Switzerland  sbv.se
IMPRC}VER

e TEM T SE

5. Network Dissemination
Continuous Improvement

: : ; 3. Jamboree 4. Network
2. Online Crowd-Verification Preparation | Jamboree

Congratulations to the Best Performers from the sbv

1. Network Model
Construction

IMPROVER Biological Network Verification Challenge

In March 2014, the results of the third sbv IMPROVER challenge were shared with the
scientific community at the sbv IMPROVER Jamboree in Montreux, Switzerland.
We proudly announce the Best Performers of the Biological Network Verification Challenge:

R ZAES I 7] : -
m \t Y:{ "b 2 1 From left to right:
g

» Qingxian Lu » Jennifer Park {Selventa, Organizer) » Aravind Tallam
» Julia Hoeng (Philip Morris International, Organizer and Host)

» Larisa Fedorova » Svetlana Guryanova » Edward Sanders

» Galina Igorevna Koroleva » Gema Villa Fombuena

» Rahul Kumar » Norberto Diaz-Diaz » Swapna Menon

» llona Binenbaum » Mariya Zelikman » llya Yudkevich

» Manuel Peitsch (Philip Morris International, Organizer and Host)

Not in the picture: » Viadimir Bondarenko » Oleg V. Bulgakov
» Vera Cherkasova » Julia Guzova » Elena Kozhemyakina

» Noa Lavid » Yael Ouliel » Samantha C. Peterson

» Alexander Prokhorov » Sarah Schrier » Golan Schwaitzer Neta
» Irina Shvydchenko » John Wu

The sbv IMPROVER project is part of a collaborative project organized and funded by Philip Morris International Research and
Development. It is designed to enable scientists to learn about, and contribute to, the development of a new crowd sourcing

method for verification of scientific data and results. b E

. . — SOVt F
oin the ongoing sbv IMPROVER Biological Network

4 going 8 IMPROVER 3%

Verification Challenge Please visit: www.sbvimprover.com e vemomon

28 As published in Nature, 8 May 2014, page 127



Steps in the sbv IMPROVER Network Verification SOAR"

Challenge IMPROVER
1. Network Model ine C ificati 3. Jamboree 4. Network 5. Network Dissemination
Construction 2. Online Crowd-Verification Preparation Jamboree Continuous Improvement

The sbv IMPROVER project team (2013). On Crowd-verification of Biological Networks.
Bioinformatics and Biology Insights 2013:7 307-325.
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NVC2: Continue to Refine Networks Using the Crowd Sbv.aue
IMF‘RDVER

e TEM T SE

1. Network Model 2 Online C d-Verificati 3. Jamboree 4. Network 5. Network Dissemination
Construction - Online Crowd-Verification Preparation Jamboree Continuous Improvement

Vote on evidence, create new edges, add missing nodes
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Why should you participate?

31

Gain access to high quality and novel data
Enhance your visibility and gain recognition
Engage with peers to advance the field

Being invited to the Jamboree

SOAA
IMPROVER

NVC2:

Network
Verification
Challenge 2

Engage in an online verification
process to review, challenge and
enhance biological network models.

Go to the challenge website




NVC2 Important Dates Shv. e
IMPROVER
1. Network Model 2 Online C d-Verificati 3. Jamboree 4. Network 5. Network Dissemination
Construction - Online Crowd-Verification Preparation Jamboree Continuous Improvement
Feb 2014 Jul 2014 Sept 2014 Dec 2014 Apr 2015 Mid-2015

Best Performer
NVC2 Started workshop | | Phase Ends nviatonand | | oy S
Today P Jamboree Preparation

2" International Summit on

August 04-05, 2014 Chicago, USA

( Attend the European Conference on Computational Biology (ECCB) \
workshop Sunday Sept 7 in Strasbourg, France to learn about and

discuss crowd engagement methods to advance research (W13 - sbv
IMPROVER Workshop)

k

Www.sbvimprover.com
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Acknowledgements to the Global Team

Advantage Integral %

PMI
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Selventa

IBM
Research
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Institutes and Companies Represented

Advantage Integral

Biomedical Research Foundation of
the Academy of Athens

Shv.seve
IMPROVER

Kuban State University of Physical
Education, Sport and Tourism

Boston College

National Institutes of Health

Cambridge Cell Networks Ltd

Nestlé Institute of Health Sciences

Pablo de Olavide University

Clinical Research Management

Philip Morris International

CSIR-Institue of Microbial Technology

SBl

DSHS

Selventa

Edward Sanders Scientific Consulting

SIB Swiss Institute of Bioinformatics

ETH

Solar Turbines, Inc.

Fraunhofer (SCAI)

Glenmark Pharma SA

Systems Bioengineering Group -
National Technical University of Athens

Harvard University

University of Cincinnati

Hubrecht Institute

University of Louisville

IBCH

University of Luxembourg

IBM

University of Perugia

University of Toledo

© 2014 sbv IMPROVER
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Thank You

The sbv IMPROVER project, the website and the Symposia are
part of a collaborative project designed to enable scientists to
learn about and contribute to the development of a new crowd
sourcing method for verification of scientific data and results. The
current challenges, website and biological network models were
developed and are maintained as part of a collaboration with
Selventa, OrangeBus and ADS. The project is funded by Philip
Morris International.



