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Automation of Cheminformatics Tasks
using Pipeline Pilot
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Challenges in Cheminformatics
An Introduction to Data Pipelining

Examples

1. Data integration, mining and reporting
2. Deployment through end-user clients

Summary
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Challenges in Cheminformatics

* Integrating diverse data & applications

« Automating data processing & analysis

e Capturing & deploying best-practice processes
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Data Pipelining

« A powerful paradigm for data processing

* Pipelines guide the flow of data through a series
of modular computational components
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Execution...
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Data Pipelining Enables

Integration of data from
multiple disparate data
sources

Integration of disparate
applications

Automated execution of
routine processes

Capture and deployment
of best practice
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Data Pipelining Enables

Integration of data from

sources
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Capture and deployment
of best practice
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Data Integration Example
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Integration Example

CDBREGNO COMPOUND_ID

DTSM96-00001

DTSM96-00002

SAMPLE ID PLATE ID WELL_ROW WELL COLUMN ASSAY PROTOCOLNAME PCT_RESULT HIT

DTSM96-07726 [Plate.023
DTSM96-07822 [Plate.023
DTSM96-07734 [Plate.023
DTSM96-00003 DTSM96-07742 [Plate.023
DTSM96-07750 [Plate.023
DTSM96-07846 [Plate.023
DTSM96-07758 Plate.023
DTSM96-07854 [Plate.023
DTSM96-07766 Plate.023
DTSMOE-00004 DTSM96-07766 Plate 023
DTSM96-07951 [Plate.023
DTSM96-07863 [Plate.023

12 EGFR. HTS for EGFR 96.099
13 EGFR. HTS for EGFR 112.234
14 EGFR. HTS for EGFR 106.887
16 EGFR. HTS for EGFR 95344
18 EGFR. HTS for EGFR 101.861
19 EGFR. HTS for EGFR 100.594
20 EGFR. HTS for EGFR 90.941
21 EGFR. HTS for EGFR 103.228
22 EGFR. HTS for EGFR 99 443
EGFR. HTS for EGFR 09.443
EGFR. HTS for EGFR 104.842
EGFR. HTS for EGFR 99335
DTSM96-07959 Plate.023 EGFR. HTS for EGFR 110.526
DTSM96-07871 Plate.023 EGFR. HTS for EGFR
DTSA96-0 = Plate (123 I — - .
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Z|z|z|=Z|2|2|=z|=2|2Z2|=

2z

HIE
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=
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Step 1: Retrieve and Merge




...ask more of vour data

Data pivoting

« Data is typically organized for storage
— Long-skinny format

 Pivot converts to a short-wide format -
— View single compound multiple assay otane _ sm
I’ESUHS Mergelsing ::-anﬂ:nle_iu:l

— Make the data more compact

— Suitable for joining to chemistry

Parameters | Error Hand... | Information |

o | A B C | A B 1 C
~ SAMPLE_ID ASSAY PCT_RESULT|EM 1 SAMPLE ID CDK2 EGFR  PKCa
'DTSM96-00009 CDK2 107.043 2 |DTSM96-00009 107.043 94.924  90.132

1
2 |
3 DTSM96-00010 CDK2 107.682 3 (DTSM96-00010 107.682  96.980  84.059
4 DTSM96-00009 EGFR 94.924

5

DTSMS86-00010 EGFR 96.980

6 |DTSM96-00009 PKCa 90.132
7 DTSM96-00010 PKCa 84.058
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Results so far...

CDBEREGNO  sample_id PLATE ID WELL _ROW WELL COLUMN PROTOCOLNANME HIT CDK? EGFR PKCa

141-2-99.201 A
DTSM96-00001 Plate.001 B
141-3-99.001 A

141-2-99.201 B
DTSM96-00002 Plate 001 D
141-3-99.001 B

141-2-99.201 C
DTSM96-00003 Plate.001 F
141-3-99.001 |C

HTS for CDK 2. with validation N
HTS for EGFR. N
HTS for PKC-alpha N

HTS for CDK 2, with validation [N
HTS for EGFR. N
HTS for PK.C-alpha N

HTS for CDK2_with validation N
HTS for EGFR N
HTS for PKC-alpha N

116.243 |101.51

101.165 |93.766

95479 96.115

00374

104.463
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Workflow Example

M PilotScript

Enter PilotScript.
Press F4 for Calculable Properties. Press F5 far Kepwords and Functions.
To update the Calculable Properties Press F7
— Cancel
Rename Merge Data Selectivity filtep Lipinzki - B ' Count) 10) THEK Find
compound_id gfail ;
Replace...
ilar Weight > S00) THEN
Go ToLine...
onors > 5) THEN Settings...
Frint
Check Syntax

Agzzay Explorer Pivot Data

- d .. N . 1. Help

E nter PilotS cript.
Frezz F4 for Calculable Properties. Press FA for Kepwords and Functions.
To update the Calculable Properties Press F7?

Lancel

if (pkca IS DEFINED AWND egfr IS DEFINED AWND codk2 IS B

pkca<=50 AND egfr>50 AND cdk?>50) then B ‘
selectivity = 'pkea';

elsif (pkca IS DEFINED AMND egfr IS5 DEFINE
pkcax>50 AND egfr<=50 AND cdkZ2>50) th

selectivity = 'egfir'; G.:.ToLine__,‘

D mmD Replace... ‘
en e

elsif (pkca IS DEFINED AND egfr IS5 DEFIH
pkca>50 AND egfr>50 AND cdk2«<=50) THEH Settings... ‘
gelectivicy @ cdk2 ' ; —_

end if; Frint

gelectivity is defined Check S_l,lntax‘

e Help |
| Final Expression -
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Results so far...
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Interactive Visualization

.4 |
Interactive HTHKL Table
Scatter Plot Viewer
Filter

Rename H-—r g Data Selectivity fiter Lipinzki
compound_id

opeE == I e
Ly Spotfire HTHL Molecular
Lj j [' l =| Wiewe Table Viewer

Aszzay Explorer  Pivot Data

Run Demo
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Interactive Scatter Plot

£ Salectivity Plot

[ Chart || Selected Paints |

MOE.EE

MOLECUL AR,_WE IGHT

| MOLECULAR_WEIGHT
| 422.51334

‘| SELECTRATY
| cdkz

| EGFR
o| a8 842
| PHCA
i| 71286
| cokz2
4718

| aLoGP
| 2548
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Using Spotfire as a Filter

© 111.tmp - Spotfire - Pipeline Pilot Filter - [Scatter Plot]
|@] Eile Edit View Visualization Tools Window Help

FrE S B2E oK L 22 d B B 2= 2 B BR
© O 2P a

x|
selectivity
| [V cdic2
[V egir
IV pkca
PKCa[1]
-201.223

Retum to Pipeline Pilot

Cancel

[4] = lecular Veight

. . PKCa[2]
- 0628

Guides ] iﬂ;l‘ 3

Spotfire DecisionSite EGFR[1]

0.123 3833

- Data Analysis !—)_j;‘.ﬂ

Create histogram = EGFR[Z‘—

+ Tutorials

Run Guide...

Tools

- Access
Information Builder
Information Library
Add Columns...
Web Links...

" - Analysis

Eivot Data...

+ Reporting

+ Administration

& 2 g 10
e = [¥] | 4] AlogP ~
Connected to ibmloaner:1104 [i# Scatter Plot <

(-5.647 ; 679.58438) |59 outof 596 records visible (100,00 %), 8 marked
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Hit elaboration

598 I_ 5 0 I_ ///:/ . \/? 50549 2-methylbicvclo[2.2 2]oct-2-ene 81.48
“ 1
] . ) \
a 554 f \
ectivity filter Lipin=ki Molecular Accord HTHL KMolecular
properties Scatter Plot Sirnilarity Table Viewer

Fitter Sraarch

17-(1.5-dimethylhex-4-enyl)-4 4. 10,14 -tetramethyl-
40319 2.3 7.10,11.12.13.1 4.15.16.17-tetradecahydro- 1H- ¥
cyclopenta[a]phenanthren-3-ol

th

50538 |5-methylbicyclo[2.2.1Thept-2-ene 7

U

28696 o o BTeed T 222
LIt 1H-cyclopenta[ aJphenanthren-17-ol o

28704 e 7222
1H-cyclopenta[ alphenanthren-17-one
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Reporting...

Header

'

Doc Title gn

e S ol Y S G

ISIS Renams Werge Data Selectivity fiter Lipinzki Moleculs to Pie Chart Page

compound_id SVG I

HTWL Report
= ﬂ L Viewer
4T | 2
Ef g‘;@ r-1cl.. r-llﬂms and Tile Horizontal
. Activity

Aszsay Explorer  Pivot Data
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Report Output

Confidential: Compound Selectivity Report

Project ABC-123 Activity Report

"Digtribution of Selectivity”

pkea

egfr

W cdk2 W pkea egfr

DTSMI6-00035
pkca: 40.458 pkea: 24 244
egfr: 88.646 egfr: 96.158
cdk2: 90 241 cdk2: 60 82

Confidential: Compound Selectivity Report

Project ABC-123 Activity Report

Distritwtion of Selectidty

pkeca: 30.013
eqgfr: 75.527
cdk2: 104 232
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Deployment to End Users

* Deployment of best-practice processes through
an application that end-users are already familiar

with speeds uptake and cuts training, for example
— Accord for Excel e
— WebBrowser

22 Pipeline Pilol Web Access - Microsoft Internet Explorer provided by SciTegic

scitegic) Pipeline Pilot Web Access
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Accord for Excel — Reagent Searching

E3 DS Accord for Excel - Accord1
.-_II_‘I File Edit WView Insert Format s | Data Window Chemistry Help

NEHRS G0 TET VY
CR Edit Chemistry #3 23 & ' Alt-+Ciick
A R

e

Al - -

Track Changes

Protection

Online Collaboration

Lad | o2

4

SCenarios

Formula Auditing

20 | =] | T

— |
o
||




5 DS Accord for Excel - Accord1

él_] File Edit Wew Insert Format Tools Data Window Chemistry Help
NEHRISI SR VE & 2B 2z -3li
EM Edit Chemistry #2 %2 T =i} U]

BEEFFRPR% FRB R0 OB o F R

D4 - £ 12 3-dihydro-1H-inden-5-yljethan-1-one oxime

Arial

HO "% D&
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A B c D
=
o

Chemistry 0

E F

CHEMISTRY CODE CATNAMEIUPAC MApricel price2

Chemistry 1 TL 00741 5-Acetohy{1-{2.3-dihy

Y

Chemistry 2 TL 00752 5-AcetamitN1-(2_3-dik 1

Chemistry 3 TL 00757 5-AcetamitN1-{1-oxo- 1

Chemistry 4 BTB 02021 4-bromo-2-1

5%

W« v Wi\ Accord /
Ready

G

price3

priced

prices

priceb cmpdinfo  status NumQuerie NumQueriesMapped

Prices are No. of emgIntermedia

Prices are No. of emgIntermedia

Prices are No. of emgIntermedia

Prices are No. of cmpds
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Under the hood...

Private Function RunProtocol (protocolName A= String,
inputhrgs () As struct ParameterStringValue)

Substructure
m pp Rks New clsws PPSOAPAFI Fitter from File
m sessionHandle As String
m runHandle As String
m running As Boolean
m info As struct_ RunInfo

m outputdrgs () RAs struct ParameterStringValue —
sezsionHandle = pp.wsm Login (gPPUzer, gPPPassword) »

runHandle = pp.wsm REunProtocolWithStringValues A (sessionHandle, _ Accord SD Writer
protocolName, inputlArgs)

Di.
Di.
Di.
DA
DA
Di.

Substructurs
Search

Set info = pp.wsm_GetRunInfo (runHandle)

.
Application.Wait (Now + TimeValue ("0:00:1™)
running = Not (info.Status = "Finished"™ Or info.Status = "Error")
Wend E
If info.5tatus = "Error™ T

— S0 Reader WMDOL Relational S0 Writer
Call Err.Raise (100, "Pipeline Pilot returned 'Error'"™) LhEﬁﬂEﬂ?
End If Server 555 1

outputfdrgs = pp.wsm GetRunStringResults (runHandle)

=
If UBound (outputaArgs) = -1 Then
Call Err.Raise (1 "Cutput Array from PP Protocol was empty”, "Output Array
End If £l

Daycart Join S0 Writer

RunProtocol
End Function
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Out-of-the-box integration of 3" parties

Cheminformatics Modeling

[~ Daylight (\) Optive m
r“IMDL NovVODYNAMICS o ., .

SCHR@DINGER N Molecular Networks

Life Science Enterprise Solutions

! CHEMICAL COMPUTING GROUP

Bioinformatics

& NCBI BioPerl
tmboss
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Conclusion

» A flexible platform for data and application
Integration

e Best practice workflows can be deployed to end-
users through familiar clients

 Many data sources and applications already
Integrated
— others easy to add
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With thanks to

MDL - for software, data and protocols

— David Evans
— Gerd Blanke

Accelrys
— Jim Clark and the Accord for Excel team

Spotfire

SciTegic

— Andrei Caracoti — Spotfire integration
— Phil Cochrane — Scatter plot viewer
— Rahim Lila
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