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Workflow technology is a generic mechanism to integrate diverse types of availakle resour 5 Statictice
different services) which facilitate knowledge exchange within traditionally divergent fields s
putational science, physics, chemistry and statistics. Researchers can easily incorporate and ac
their own research protocols for scientific analvsis. Applicaton of workflow technology has bee
large-scale zene expression analysis, proteomics, and svstem biolegyv. In this article, we have
trends in applications of workflow based systems.
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The workflow: paradigm is a generic mechanismto
integrate different data resources, software applications
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that i not limited by the restrictive tables of a convertional
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Why use a workflow? )

Facilitate project support:
rapid development of workflows for one-time usage

Synergies between developers

Less redundancies between developers because of single, central location of
components/nodes

Cleaner software architecture:
- separation between node (algorithm) development and workflows
workflows can quickly be changed with little if any programming
easier new tool development and rapid prototyping

Cross discipline workflows (e.g., cheminformatics, data mining, statistics,
imaging, bioinformatics, etc.)

Facilitate scientific software development by separating algorithm development
from user interfaces
- develop algorithmic workflows => web services
write tailored GUI in, say, C# that uses the web services for the computational parts

Copyright © 2008 Eli Lilly and Company %
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A Common Collaborative Framework

PharmaV
Academic'B
Pharma X
Bharma W Service Provider Y
Service Provider. Z
Academic A

Academic C

‘The world is flat’
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Pipeline Pilot v KNIME A\ KNIME

Konstanz Information Miner

$ time
o QO

Pipeline Pilot o

KNIME

Pipeline Pilot KNIME
commercial product - expensive open source - free
mature immature
industry standard picking up,
comprehensive compound/node collections compchem focussed node collections
well scalable with increasing number of developers and |not well scalable with increasing number of developers
users and users
client/server architecture thick client
supports all prominent programming languages Java; Python
pipelining workflow
fast unclear how scalable with large datasets
provides API for internal molecular object optional CDK molecular object
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Reductive Amination Workflow* < symyx
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QSAR modelling
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J48 Decision Trees

2% Outlook

Lilly Cricket Team
Last 10 matches

Lost Humidity
Independent Variables Dependent
Variable
Outlook Humidity Number of Final Outcome
batsmen in team = 7
6 Wor No. of batsmen = &
Sunny High Yes Won
Overcast High No Lost i
Sunny Low No Lost Yes No
Sunny High No Won
Overcast Low Yes Lost wWon Lost
SUny Low Yes Won
Sunny Low No Lost
Suniy High No Won
SUny Low Yes Won
Sunuty Low Yes Won Splitting on highest information gain

http://www.d.umn.edu/~padhy005/Chapter5.html
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Blood Brain Barrier Penetration

o Scorer
Cross validation

L=
o s

=

! Confusion Matrix
Irerake and split sample

348 {(Weka)

[= A4y m

X Tw)

Read SDF Rename 0SAR Partitioning

Decision Tree

= B = = & = Build Decision Tres Predictor Scorer

LI (LI | Q}?D@)
MOE read sdf Integer 2 String Calculate MOE descriptors  Separate Training/Test Sets

" Tw X Tw
User Classifier Predick on Test Set Confusion matrix
Read SDF )
SDF Properties Manually split data
Extraction

-

Decision Tree

. Predictor
MOE read sdf SDF Reader — QAR Column Filter
Maove properties into table
rep B I B g 1 @}
L
— — — F=0]
) ) run thea model
Read full sdf Calculate MOE descripbors rEMOvE Bx0ESS descriptors

Data taken from J Chem Inf Model 2007, 47,170-175
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Structure Based De Novo Design ATHINK

ChemicalFileR eader Ligand¥iewer

r_‘*:l:-

™

Load Protein View Skruckure
Save
Docking
DeMovo
FindSites Row Filter D@_\\
[ &
-
B -
Save mutations
Re-dock ligand o Interactive Table
in-sit ridkake
Bound ligand used Extract bincing site D@
Docking Display
Row Filter [= > Wiews Resulks
Sorter
—+
= 3
Save Diock mutants L= 30 Miewer
X
Exktract ligard X Tw) Histogram
Re-order on Docking Score ParetoRank {interactive)
Save ligand
Multiobje ctive Optimisation Cresam off kop solubions

http://www.treweren.com/
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Reaction Vectors

500 Chemists - 5 reactions per wk - 125000 Reactions per yr

Electronic LabNotebooks allows us to store that data

But what are we doing with that data?

And what could we do with the data?

Copyright © 2008 Eli Lilly and Company %
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REACTANT VECTOR
(R1+R2)

2

REACTION VECTOR (D)

Therefore P=D+R or P=D +(R1 + R2)

Copyright © 2008 Eli Lilly and Company %
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The
University

Applying Reaction Vectors = -

Reaction /\/\OH > M

APs Lost APs Gained

Reaction Vector

Starting Molecule 1 1 Product
C C C C C C /-C
¢ ¢ oM = ¢ e o = o = ¢ N
Atoms,/bonds New atoms/bonds
selected for removal added using ADs
using APs lost gained
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Knowledge Based De Novo Design

The
University

Of
Sheffield.

RxnFileReader
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MalFileReader
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Export Solutions
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[ L= D./ “olecular
/4 Reacion Bu||der Hydrogen Addgr Mode 16 Properties
=9 E ParetoRank
EBalance the reactions EBuild Reactlnn weckor Table Mdlecule Type Cast
! ::z[}_\snn CDK — — L\@,\
o Mode 14 Mode 14
/ =g L =g
/ Node 15 o5 N 20
APGenerator
MolFileReader
b e Mode 17
AL Falrs

Reagent List

M.Bodkin(@lilly.com
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Nodes4knime: Web Services D

Simple example: 2d&—>3D Conversion

ChemicalFileReader MolConvyertIn MolCony ertOut LigandYiewer

Client side Sends job to sapver Fetriewes resules fram sarver Yiew resulks ;
Ebialog - MolConvertin (#2) -0 x| Dialog - MolConverktD : = I m] e or 50500 =2
File: File i m
Input Columnsl MolConwvert Settings  MolConvert Server I General Mods Settings Options | oo Nae Eath I ?
Server Polling Interval {ms) | 1,0003:
~Computbe Server - "
Server Address: Ihttp:Happs.niIe‘com
Server Pork: iSDSD i
0K Apply Cancel —
Server share Path: l,l’appsl,l’rqcs,l’eshare L
Server kemp Folder name: |d_temp
=lofx]|

 selected rows n

Display Show Animation Layout Help

Test Server Connection | & Alive
Server Priority IHighest ¥ l

H8E Ligand

Output Format

5 - -& -
l vl e ™™ o—._"._.‘-

Options Ok Apply Cancel P

— Explicit Hydrogens

[~ Remove Small Fragments

Coordinate Calculations

[¥ Enable coordinate cales € 20+ 3D

http://sourceforge.net/projects/nodes4knime
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Conclusions

Introduction to workflow tools
Application in medicinal chemistry

Community of users
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KNIME Node Development

Three options to incorporate new methods or external programs:

External Tool
e CSV File = CSV File

e External script with
command-line options

e Any language

External Tool

—{@

e Acts on KNIME data table

e Manipulates single
columns

e Java/Python required
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Full Node
e Acts on KNIME data table

e Can create GUI
configuration dialog

eCan implement
interactive data views

e Full API

e Call external executable,
or write whole procedure
within node method

e Java required
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Node Architecture
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