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Community of Practice starting point  

We started with 

community 

development  

interactions, both 

virtual and face-to-

face... 

Knowledge Cafe Discussions 



Community of Practice starting point  

...and continued by holding 

workshops and InterAction Meetings 

in US and Europe 

Bryn Mawr College, US 

Oxford University, UK 



Community of Practice starting point  



Community of Practice starting point  

Community and 

workshop interactions  

created a valuable 

environment and 

network from which to 

build collaborations 



Caprivi Delta, Namibia 

While on a start-up 

conservation field 

trip in a remote 

region of Namibia, 

we visited many local 

villages -- meet your 

‘future patients’ for 

malaria treatment.   

 

Malaria is a common 

infection in this 

region which has 

many wetlands and a 

strong wet season. 



Caprivi Delta, Namibia 

Families and village 

communities form a 

critical part of the 

social fabric in this 

region. 

 

Unfortunately a high 

HIV infection rate is 

having devastating 

impact on such 

communities. 

 

Infections go 

untreated and many 

children lose their 

parents. 



Caprivi Delta, Namibia 

Educational 

context:  

visiting a local 

school 

 

Education 

requires 

healthy 

families and 

children 

 



Caprivi Delta, Namibia 

The next 

generation of a 

community... 

who grow up 

with malaria 

and little 

medical care 



Caprivi Delta, Namibia 

A family we 

interviewed with 

proudly showed 

us their material 

possessions.  

 

The current cost 

of our anti-

malarials for just 

two weeks would 

exceed their 

entire annual 

income. 



Health, Conservation and Sustainable Development 

We can work on 

biodiversity 

conservation (rhino 

rescue work shown).  

 

But we need a 

healthy, educated 

community 

involvement for it to 

be sustainable.  

 

Criminal groups 

exploit these 

communities and 

region for poaching. 



Health, Conservation and Sustainable Development 

A breeding and 

reintroduction 

project fleeing the 

chaos in 

Zimbabwe. 

And another 

neglected disease: 

Bovine TB, is 

threatening lions’ 

genetic strength and 

survival (e.g., prides 

in Southern Kruger 

Park).  



The (complicated) Plasmodium Life Cycle 



Malaria Treatment: Lack of Investment 

•  2.5 billion people at risk 

•  500 M cases yearly 

•  1-3 M deaths yearly 

•  Many child fatalities 

•  Brain Damage, Impaired Development 

•  Few drugs, no vaccine 

• Impact on Education, Community, Income, 

Conservation, Sustainability 

Tropical diseases: 13 

Malaria: 3 

Total: 1223 

Greenwood & Mutabingwa, Nature 415:670-672 

Drug development outcome,   
last quarter of the XXth century 



Drug Resistance is a challenge 

Emergence and spread of chloroquine  resistance 



Malaria, Death, Children 



Malaria, Cases, Africa 



Pharmaceutical, News 



Pharmaceutical, Drug 



Pharmaceutical, Drug, Children 



Scientists, Collaboration, Malaria 



Scientists, Collaboration, Malaria 



Drug, Design, Malaria 



Drug Design, Informatics, Malaria 



Malaria, Vaccine 



Formation of VO from Collaboration Pool 

  

Neglected Disease  

Collaboration Pool Opportunity 

SYNERGY  

Drug Discovery 

Pilot Project 

 

Coordinator 

BIO 

ICT 

ADME, TOX 

LIB, CMPND 

PROT 

ASSAY 

DOCK, VS,  
PHORE 



Virtual Organization Operational Pilots 

Scientists Against Malaria VO Predictive Toxicology VO 

Douglas  

Connect 

Compound 

Repository 
HTS  

Screening 

HTS Assay  

Partners 

Modelling  

& Design 

Parasite 

Biology 
SYNERGY 

Leadscope, 

FDA Data  

US EPA  

ToxCast 

Pharmatrope SMARTCyp 

Bioclipse SYNERGY 

OpenTox 



SYNERGY Collaboration Services 

Enterprise 1

Enterprise N

Enterprise 3

Enterprise 2

Knowledge 

shared with 

controls & 

understood 

risks
• Organisation 

knowledge 

assets

• Policy

• Strategy

• Etc.

Protected 

knowledge

• Core IPR

• Competing 

projects

• etc.

Modular, 

Ontology 

Based 

Knowledge

The Collaborating Partner

The Virtual Organisation

ISU Services

Information  and Process 

Interoperability Services

Collaboration 

Registry 

Services

Publishing 

Capabilities

Searching for 

Contributions

Enhanced VO 

Collaboration

Knowledge Sharing 

and Security

VO Opportunity & 

Decision Conflict 

Identification & 

ResolutionCommon 

Understanding

Collaboration structured 

for enhanced support of 

VO

New 

Knowledge

The 

Learning 

Enterprise

The Learning VO

Learning 

Loop

Learning 

Services

Moderator Services

Partner KM 

Services

Collaboration Patterns
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Target Protein Structure 

 Drug Design Techniques 

 Molecular Modelling 

 Virtual Screening  

 Biological Assays 

 Synthesis or Acquisition 

 Testing  

 

 

Drug Leads 

VO 

Output result 

Drivers 

- Pharmaceutical Industry pressures on R&D environment 
- Progressing innovation and discoveries for Neglected Diseases 

Operational Pilot 1 – Collaborative Drug Discovery 



Scientists Against Malaria Founding Partners 

• Barry Hardy & Roman Affentranger 

(Douglas Connect) 

• Alessandro Contini  

(University of Milan) 

• Hugo Gutierrez de Teran  

(Public Galician Foundation of 

Genomic Medicine) 

• Jeffrey Wiseman & Matt Clark 

(Pharmatrope) 

• Jeff Spitzner (Rescentris) 

• Ruben Papoian, William Seibel & 

Sandra Nelson (Univ. of Cincinnati 

Drug Discovery Center) 

• Sharon Bryant (Inte:Ligand) 

• Andrew Wilks & Isabelle Lucet 

(Monash University)  

• Christian Doerig Coordinator of the 

FP7 MALSIG project on signalling in 

Malarial parasites 

• Matteo Dal Peraro (EPFL, Lausanne) 

 

www.scientistsagainstmalaria.net 

http://www.scientistsagainstmalaria.net/


Plasmodium Life Cycle & Kinome 

Baldauf, Science, 2003 

Plasmodium 



Plasmodium Life Cycle & Kinome 

STE 

CAMK 

AGC 

TK 
TKL 

CK1 

CMGC 

+OPK 

CSNK1G1 PF11_0377 (PfCK1) 
CSNK1D PFB0150c MAP2K1 MAP3K3 MAP4K1 PAK1 

PF14_0320 PF11_0220 MAL6P1.191 PF13_0258 
TGFbR1 PFB0520w ZAK LIMK1 RAF1 SRC INSR EGFR PFI1280c PFI1290w MAL6P1.146 (PfPK4) PfA0380w PF14_0423 PFL0080c MAL6P1.56 PFL1370w (Pfnek-1) NEK7 

PFE1290w NEK1 MAL7P1.100 (Pfnek-2) MAL7P1.91 (PfEST) PF11_0488 MAL13P1.196 PFC0755c (Pfcrk-4) MAL6P1.271 (Pfcrk-5) PF13_0206 (PfPK6) 
PFD0740w (Pfcrk-3) MAL13P1.279 (PfPK5) CDK2 PF10_0141 (Pfmrk) PFD0865c (Pfcrk-1) PF11_0147 (Pfmap-2) 

PF14_0294 (Pfmap-1) 
MAPK1 PF11_0096 (PfCK2) 

PF08_0044 (PfPK1) MAL13P1.84 PFC0525c (PfGSK3) GSK3B PF11_0156 PF14_0431 (Pflammer) CLK1 PFC0105w 
PF14_0408 

PF14_0392 MAL7P1.73 
PFL1885c (PfPK2) PF11_0242 PFB0815w (PfCDPK1) PF07_0072 (PfCDPK4) PF13_0211 MAL6P1.108 (PfCDPK2) PFC0420w (PfCDPK3) MAPKAPK2 

CAMK2A CAMK1 DAPK1 PF11_0239 
PF14_0227 PFC0485w PFB0665w MAL7P1.18 

PF11_0060 PF11_0464 PFC0385c MAL13P1.278 PF11_0227 PF14_0346 (PfPKG) ROCK1 PFL2250c (PfPKB) PRKCA AKT1 PRKACA PFI1685w (PfPKA) PF14_0516 (PfKIN) PF14_0476 PF13_0085 PfI1415w PFB0605w (PfPK7) PFL2280w 

PlasmoDB mining 

          (HMM, BLAST, Gene Ontology 
prediction) 

 

Alignment with selected human PKs, 
manual edition 

 

Phylogenetic tree 

• 518 protein kinases (2% of genes) 
• Involved in essentially all cellular processes 
(30% of the proteome is phosphorylated) 
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Plasmodium Life Cycle & Kinome 

STE 

CAMK 

AGC 

TK 
TKL 

CK1 

CMGC 

+OPK 

PlasmoDB mining 

          (HMM, BLAST, Gene Ontology 
prediction) 

 

Alignment with selected human PKs, 
manual edition 

 

Phylogenetic tree 

• 518 protein kinases (2% of genes) 
• Involved in essentially all cellular processes 
(30% of the proteome is phosphorylated) 
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Erythrocytic schizogony: 
      ► Pfmap-2 

      ► PfCDPK1Winzeler 

      ► PfPK7 
      ► Pbcrk-1        
      ► Pfnek-1 
      ► PfPK5 
      ► PfPK6 
      ► PfPK9 
      ► PfCK2 
      ► PfGSK3 
      ► PfTKL1 
      ► PfTKL3 
      ► Pfcrk-3 
      ► Pfcrk-4 
      ► PfARK1 
      ► PfARK2 
      ► PfARK4 
      ► PfPK4 

Non-essential for  
erythrocytic schizogony 
     ►Pfmap-1 
     ►PfPK7 

     ► PbCDPK3Ishino, Billker 

     ► Pfnek-4 / Pbnek-4 

     ► PbDCPK4Billker      
     ► Pbmap-2 

     ► PfPKGBaker 

     ► Pfnek-2 
     ► Pfnek-3 
     ► Pfnek-4 
     ► Pfcrk-5 
     ► PfeIK1 
     ► PfeIK2 
     ► PfTKL-2 
     ► PfTKL-4 
     ► PfTKL-5 
 
 

Gametogenesis: 
►PbDCPK4Billker       
►Pbmap-2 

►PfPKGBaker 

 
 

Ookinete migration: 
►PbCDPK3IIshino, Billker 

 
 

Oocyst maturation: 
     ►PfPK7 

 
 

Ookinete maturation: 
     ►Pbnek-4 
     ►Pbnek-2 
 

 
 

Sporozoite infectivity     
►PbCDPK6coppi 

Plasmodium Life Cycle & Kinome 



Target Model 

• Starting point – no protein structure, 
no known ligand/inhibitor 
 

• Initial model of PfMAP2 Kinase Protein 
built based on existing knowledge 
 

• Library of Potential Inhibitors created 
(ca. 1.2 M structures) 
 

• Virtual screening runs carried out at 
computing centres in Italy, Spain and 
USA 
 

• Protein expressed in Monash, Australia 
and shipped to screening centre at 
Univ. Cincinnati where assays were 
developed and run 



Homology Modelling 

Alignment of Pfmap-2 with 1GOL and 1CM8 

 _aln.p   70        80        90       100       110       120       130 

1golA     ----------------AAAAAAGPEMVRGQVFDVGPRYTNLSYIGEGAYGMVCSAYDNLNKVRVAIRK  

1cm8A     ---------------RSGFYRQEVTKTA---WEVRAVYRDLQPV------AVCSAVDGRTGAKVAIKK  

pfmap2    DNISKNCNIVEKKNNKSKEEKINIKEAIIKNVKVPDNYEIKHLIGRGSYGYVYLAYDKNANKNVAIKK  

 _consrvd                                  *   *             *  * *      *** * 

 

1golA     I-SPFEHQTYCQRTLREIKILLRFRHENIIGINDIIR-APTIEQMKDVYIVQDLMETDLYKLLKTQ-H  

1cm8A     LYRPFQSELFAKRAYRELRLLKHMRHENVIGLLDVFTPDETLDDFTDFYLVMPFMGTDLGKLMKHE-K  

pfmap2    VNRMFEDLIDCKRILREITILNRLKSDYIIRLHDLIIPEDLL-KFDELYIVLEIADSDLKKLFKTPIF  

 _consrvd     *       *  **   *        *   *              * *      ** ** * 

 

1golA     LSNDHICYFLYQILRGLKYIHSANVLHRDLKPSNLLLNTTCDLKICDFGLARVADP------------  

1cm8A     LGEDRIQFLVYQMLKGLRYIHAAGIIHRDLKPGNLAVNEDCELKILDFGLARQADS------------  

pfmap2    LTEQHVKTILYNLLLGEKFIHESGIIHRDLKPANCLLNQDCSVKICDFGLARTINSDKDIHIVNDLEE  

 _consrvd *         *  * *   **     ****** *   *  *  ** ****** 

 

1golA     --DHDHTG--------FLTEYVATRWYRAPEIMLNSKGYTKSIDIWSVGCILAEMLS-----------  

1cm8A     --EM.--------------G.VVTRWYRAPEVILNWMRYTQTVDIWSVGCIMAEMIT-----------  

pfmap2    KEENEEPGPHNKNLKKQLTSHVVTRWYRAPELILLQENYTNSIDIWSTGCIFAELLNMMKSHINNPTN  

 _consrvd                      * ********  *    **   **** *** ** 

 

1golA     NRPIFPGK-----------------HYLDQLNHILGILGSPSQEDLNCIINLKARNYLLSLPHKNKVP  

1cm8A     GKTLFKGS-----------------DHLDQLKEIMKVTGTPPAEFVQRLQSDEAKNYMKGLPELEKKD  

pfmap2    RFPLFPGSSCFPLSPDHNSKKVHEKSNRDQLNIIFNVIGTPPEEDLKCITKQEVIKYIKLFPTRDGID  

 _consrvd     * *                     ***  *    * *  *            *    * 

 

1golA     WNRLFPNADSKALDLLDKMLTFNPHKRIEVEQALAHPYLEQYYDPSDEPIAEAPFKFDMEL-DDLPKE  

1cm8A     FASILTNASPLAVNLLEKMLVLDAEQRVTAGEALAHPYFESLH-------QVQKYDDS------RTLD  

pfmap2    LSKKYSSISKEGIDLLESMLRFNAQKRITIDKALSHPYLKDVRKENLENFSTEKIILPFDDWMVLSET  

 _consrvd               **  **      *     ** *** 



Three template pdbs selected: 

3N9X_PRE-RELEASE.pdb 

PfMAP2 modelling 



Three template pdbs selected: 

1CM8.pdb 

PfMAP2 modelling 



Three template pdbs selected: 

2OJJ.pdb 

PfMAP2 modelling 



Overall, our model was  
quite accurate 
 
Conformation of ATP 
was modelled well 
 
Binding pocket residues 
were mostly ok 

3NIE.pdb protein structure by SGC was released August 11, 2010 

PfMAP2 Crystal Structure Model Comparison 



Binding Pocket 



Pharmacophore-based Screening 



Dock Screening Prediction 



SAM Workflow 

Library 
Refine Predictions 

CERF 
Data 

Data 

Toxicity Predictions 

Data 
(Safer) Drug 

Leads 

Binding 

Assay 

Refine Predictions 

Toxicity 

Assay 

CERF 

CERF 

Decision Dashboard 



Data Entry & Analysis 

Controlled 

Vocabularies 

Visualisation 

Collaborative 

Electronic Research 

Framework (CERF) 

www.rescentris.com 

http://www.rescentris.com/


File cabinets to store data etc 



Template Spreadsheets to Document Computations 



SAM ICT Architecture 

CERF 

Enterprise 

Service 

Bus 

Consensus Rule 

Editor 

CEPS 
Complex Event 

Pattern Service 

Collaboration 

Pattern 

Assistant 

Data, 

Protocols, 

Results 

Data 

D
a
ta

 

Events 

Consensus 

Rule 

Outcome 

Collaboration Pattern 

Suggestions 
• There is a data conflict. 

• Method A is not providing     

accurate predictions. 

• New information is 

available. 

• etc. 

• Hold a meeting! 

• Discuss a new strategy! 

• Contact partner Y! 

Data is exchanged 
as ontology-based 
messages 

SAM partners generate 
data/protocols using external 
tools and platforms (e.g. 

OpenTox) 

Data 
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SYNERGY Service Support 
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SYNERGY Service Support 

VO Project 
Knowledge & Fact base 

Enterprise  
service bus 

data 

services 

Event publisher  Event subscriber  Event processor  

Event bus 

Other bus services 

P
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P
ar

tn
er

  
se

rv
ic

e
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Collaborator Pool 

Partner KM 
Service  

Evolution 
Service 

Moderator 
Service 

Collaboration  
Pattern Service 

VO Knowledge 

Collaboration Pool 
Knowledge 

Enterprise Knowledge 

Reactive Knowledge Sector Knowledge 

CPats are triggered 
by detected complex 
events in a certain 
context 

Business opportunities & 
conflicts in the collaboration 
are discovered in real-time     
by complex events 

Events enable mining, 
maintenance and 
evolvement of reactive 
knowledge 

Real-time 
notification on 
knowledge 
updates 



SYNERGY Complex Event Processing 

Other Services

Enterprise Service BusTopics

Event Type Repository Service

Event Type Repository

CPat Assistant

Service

R

add/remove/

modify/search

EventType

Rsubscribe/unsubscribe

input events

R publish

output events

R create/remove

topic

R

subscribe/unsubscribe

events

IDs patterns schemata

CEP Engines

Esper WS

ETALIS WS

R

Events 

Simple 

processing 

Complex 

processing 

Complex Events 



Complex Events Stream 

Symbol Pattern Name 

stopDOCK DOCK 

stopADME  ADME 

stopTOX TOX 



Collaboration Patterns 
  

How are the 
building blocks of 
communication 
(ie. events) 
identified? 

  

Where are they 
represented? 

  

Where are they 
put to use? 

Name

: 

< Withdrawal of VO 

Member> 

No. CPat 

2 

Categ

ory: 

Strategic Pattern 

Probl

em: 

A VO member must be removed due to poor performance 

VO 

lifecy

cle 

phase

: 

trigger 

Appli

cation 

Area: 

Any  

CPats 

Event Type  
Repository 

pub/sub 

CPat Editor 

PEtALs ESB 

Esper CEP 

events from 

trigger 

definitions 

other 

communication 

primitives in 

SYNERGY 

1. Identifyer 
2. Pattern 
3. Schema 

ETALIS iCEP 

Who are the end 

consumers? 



Preliminary Results 

Pharmacophore Search 

 Found 696 fits in library of 
>300,000 compounds 

 Evaluated energies by free energy 
simulations 

 Binding assays run for 588 
compounds 

 

Docking predictions 

 996 compounds predicted as 
consensus between three docking 
screens (AutoDock, Vina, Glide) 

 Binding assays are currently in 
progress 

Example hit: 

AC50=1.735µM 



Incorporation of Holistic Predictive ADME & Toxicity 



Predictive toxicology model building 

Simple building of predictive toxicology 

applications based on well-established 

methods and databases  

www.opentox.com 

Applications and 

Models based on 

OpenTox Web Services 

will be applied 

holistically to drug 

design libraries to help 

guide decisions on 

chemistry directions 

and classes... 

http://www.opentox.com/


Predictive toxicology model building 

Simple building of predictive toxicology 

applications based on well-established 

methods and databases  

Distributed applications, 

integrating wide range of data, 

models, prediction methods 



Predictive toxicology model building 

Simple building of predictive toxicology 

applications based on well-established 

methods and databases  

Distributed applications, integrating 

wide range of data, models, prediction 

methods 

Integration into workflow systems  

for computational biology  



Models 

Predictive toxicology model building 
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Predictive toxicology model building 
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Current Realities (we can impact on): 
1) Nearly half of the parents of these children in Namibia will die of AIDS 

2) These children will be infected with malaria 

3) They will not receive medical care or drugs for either of these diseases 

If you would like to get involved in our Scientists Against Malaria work,  
please contact us! 

 barry.hardy -(at)- douglasconnect.com 

www.scientistsagainstmalaria.net 

http://www.scientistsagainstmalaria.net/

