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1. Company Introduction Infor{ense
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2. What does InforSense do? Portal / Web

Workflow
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Life Science Enterprise Solutions
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DayLight Functions Integrated

into KDE
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InforSense

» Daylight ‘Contrib’ Code
=  Similes2Mol and Mol2Smiles

» DayCart Components

= Exact Match, Substructure,
Similarity, Structure Standardization,
Molecular Properties, Fingerprint,
Fingerprint Folding and Statistics,
Reaction Handling, and Index
Creation

Installed & created prototype
within 8 hours with existing
oracle components

1 week development time based
upon specs
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Standardization & Indexing Infor\ense

b & 0
) i o
2 - 5 Molecul Ind
] _ tructure olecular (¥
Striles to Mol Mol to Snples o Properties Creation
Conversion Conversion DayCart DayCart DayCart

» Daylight ‘Contrib code’ conversion utilities
= MOL2SMI and SMI2MOL performs conversion to and from SD and MOL formats.

» Structure Standardization
= QOperators smi2cansm, vcs_desalt and vcs_normalize
= Remove molecular fragments found in c$dcischem.salts

= SMIRKS-based structure normalization on input Smiles based on
c$dcischem.transform

» Molecular Properties
= QOperators smi2netch, smi2hcount, smi2mf, smi2amw
= Access Dayprop via Dayproptalk from DayCart

» Index Creation
= Creates indexes ddexact, ddblob, ddgraph, or ddrole
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DayCart Fingerprint Components Infor{ense

o g
bt A i3
iJenerate : _ . ==
Fingerprints Fold Fingerprints Fingerprint Statistics
DayCart DayCart DayCart

» Generate Fingerprints
= QOperator smi2fp — User able to define min, max and number of bits

» Fold Fingerprints
= QOperator foldfp — User able to define number of bits and density

» Fingerprint Statistics

= QOperators bitcount, nbits and isfp — Returns the number of bits and total
size of the fingerprint. Also, performs a fingerbit check so that the syntax
of a fingerprint can never be confused with a valid SMILES string.
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Chemical Searching Nodes Infor§ense

o o g% o [ A+ B
D‘!"D o * o ':'-:"':' "
substructure Match Substructure Filter Similartty Search Eeaction Search
DayCart DayCart DayCart DayCart

» Substructure Match / Filter
= QOperators exact, contains
= Match searches entire database and returns 1 or 0
= Filter restricts searches for 1 or 0 taking advantage of DayCart chemical indexing

» Similarity Search
= QOperators tanimoto, euclid, Tversky

» Reaction Search
= QOperators reactant, agent, product, component.
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Working DayCart Prototype Nodes

Using Existing IOE nodes Inforjense

ES InforSense 2

File Edit Userspace Mode Selection  View Tools Help
Or@ogEega v rxnar] EE30 20 ) o |

Userspace DayCart Structure Searching using Oracle Nodes |

=] EI daycart examples A
[ Bacterial Prediction 2 ﬁ
44 I 3 ﬂﬁt Cracle Derive
Components - ﬁ 1
azinex canonicalize smiles strings Results

|>

= .-g._i Oracle Preprocess

A Z o ar
il oracle Birning /-m fi Oracle Delete 2 ) Porial
ﬂ Cracle Binning Apgly Derive Select only Exact Hits Portal Repart Yisualisy
ﬂ Oracle Binning Train
ﬂ Oracle Clipping

ﬂ Oracle Clipping Apply

ﬂ Oracle Clipping Train ﬁ:\ ﬁ

[l oracle Data Explosion Molecular Sketcher
Oracle Detive
H Cracle Delete

ﬁ Cracle Derive
ﬂ Cracle Discretize
E Oracle Fitter -

Cerive Oracle Delete
E Oracle Group By

m Cracle Join ¢ N
ﬁj Oracle LinearScaling

@ Oracle Map b Properties Editor [Oracle Derive] Tanimoto Similarity Mavigator
E Oracle Mon-Trans to Trans —_—
m Oracle Morm Apply
T Cracda Morm Train [ Derive
m Oracle Mormalization L
@ Oracle Remave hulls Tanimoto_Result =Nl ucture, ; O

@ Oracle Rename )

% Cracle Replace Table Doty bt
ﬂ Oracle Sampling

W | |
@ Cracle Search & Replace

E Oracle Set Operations

Portal
Portal Report Wisualiser

similarity = 0%

|>

|

| Propetties Editor | Task Manager |

Tasks running: 0] |

» Existing IOE derive or search & replace nodes can be quickly used to
integrate other DayCart functions (e.g. graph, tautomer, asmiles)
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Prototype of Reusable DayCart

- Infor\en
Service Nodes oryense

£= InforSense 2

File Edit Userspace MNode Selection  View Tools Help
DrEEEegalo - BxRR EED][ @O ) oy |
Userspace DayCart Structure Searching - Simplified |

=] El DayCart 2
[ daycart admin
0

EI daycart storvboard

0 deyi tookt ﬂﬁt—"’%‘\_’_’m% Pactal
B chdcizchem = canonicalize stiles string Exact Search Select only Exact Hits Portal Report Wisualiser
8 I0E AzINex [Cacked] [Cacked]

&| calculate daylight fingeprints
&| Calculate Hydrogen Court @?
&l Calculate Molecular Farmula Results

€] Calculats Molecular Weight “l‘:‘

P
Bortal
Caloulats Net Charge LJ ﬁ o
s ? r Tanimato Similarity Search  similarity = 60% Portal Report Visualizer

ﬁ| canonicalize smiles string Molecular Sketcher [Cached]
ﬁ| DayCart Descriptors

&| Desalt Structures

&| Euclidean Similarity Search
&l Exact Search

ﬁl Mormalize Structures

€ 555 Search

ﬁl Tanimoto Sirvilarity Search
& Tversky Similarity Search

|€

Properties Editor [Service node] Tanimoto Similarity Search Mavigator
Components ——

|

T
fiil» Assess

= &) Davight
B [ paycart
#1 FingerPrints Statistics
W Fald FingerPrirts
% Generate FingerPrints

@Index Creation = E

. )
4 haolecular Properties

Mame Walue
Path Lﬂl’chem@localhosﬂ 099/chem userDayCart folderTanimato Similarit. ..

i Reaction Search

€

| Properties Editar | Task Manager |

Tasks running: 0| |

» Encapsulated and Reusable Group or Service nodes

» Installed & created prototype within 8 hours using existing oracle
components
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Chemical Warehouse / Modeling

Application InforSense

» Purpose: Create a large scale chemical warehouse consisting of
commercial vendor and proprietary screening databases that is easily
searched and models deployed to bench scientists architected so that all
processes are performed in the Oracle databases .

» Six major vendor databases ( Chembridge, ChemDiv, Enamine,
Maybridge, Specs, Interbioscreen) were downloaded in smiles format
from the Zinc web site.

» DayCart & Oracle Data Mining (ODM) running in Oracle 10G environment

» Chemical databases downloaded from http://blaster.docking.org/zinc/
= Ref: Irwin and Shoichet, J. Chem. Inf. Comput. Sci. 2005;45(1):177-82

MAYBRIDGE
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Demo - Chemical Warehouse /

Modeling Application Infor§ense

» Requirements - warehouse

= Capability of integrating with other in-house chemical databases (e.g.
compound repository, subscription databases, virtual collections )

= Easily create / modify using a visual programming environment

= Capability of performing external or in-database data-mining analytics
= Support chemical registrations

= Capability of integrating with other databases (e.g. MDL, Activity Base)

» Requirements - model
= ADME predictions
= Deployment of application to benefit bench scientists
= QOracle Data Mining Support Vector Machine (SVM) model
= Decision Tree Classification models
= MOE descriptors and/or Daylight Fingerprints
= Blood Brain Barrier Permeation(1670 compounds classified BBB+ or BBB-)

= P-glycoprotein (PgP), Human Intestinal Absorption (HIA), Torsades de
Pointes (TdP)
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Data Entry and Processing of Commercial

Databases using DayCart Infor§ense

E= InforSense 2

File Edit Userspace “iew Tools Help

NS EEs&ic~ X B xB@r

5§@|sme|g>r@v |

Userspace | 1 - Create a Chemical Warehouse
= ] mus 2005 ) otk N
02 cone . A, o,

= EI ChemicalMarehouze

3 chembridge

3 chemiv

3 enamine

3 interbioscreen

3 maybrice

B3 specs

& Daycart

1 - Creste a Chemical YWarehous:

< & 2. chemical Wﬁrrhm el Ininn;r = Oracle Table Materislization standardise and calcula{e descriptors

iz ati Generate FingerPrints
maybndge Structure Standardization I

mam;t\w :’] ﬁ/ \m*‘ wi/

Oracle Derive .
Molecular Properties

Oracle Table Materialization
1

g

Oracle Delete

thi_maybridge
Qracle Table Materialization

| | | - \
SpECS Oracle Table Materlallzatlon
specs o Iiﬁt

thl_specs

Description:

Components
fiij » Assess ) | | | . Oracle Table Materlallzatlon
) enamine K thl_enamine N
= Daylight & E Ml Z
= El DayCart .
&1/ FingerPrints Statistics Properties Editor [Structure Standardisation] Structure Standardisation Mavigator
! Fold FingerPrirts a— S— S—
w ger ) | Parameters | input | outout | Cacke || History | CRISP-DM | Notes |
% Generate FingerPrints 7 =
) ame alue
B inctex Creation _ SMLES COLUMN SMILES
* 4 Molecular Properties MEWY COLUMM MAME Carnonical_Smiles
& Reaction Search LIMISIJE
o1 Similarity Search | |[rEMovESALTS
£ Structure Standardisation SALT CLASS 1333
W SubStrucutre Fiter NORMALISE STRUCTURE
l SubStrucutre Indes MORMALISE CLASS 1999
El Format
El Iimport-Export
%“ BioScience | || Properties Editor | Task Manager |

Tasks running: 0] |

Individual commercial compound vendor database (e.g. Maybridge) are

entered into an Oracle database. Structure Standardization, molecular properties and
fingerprint operations are being performed using Daycart to create a table all within
the Oracle Database
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Creating a chemical warehouse via
in-database processing Inforjense

'@nfo rSense 2

File Edit Userspace Yiew Tools Help

N'BEEESa) o~ xR xBREZD 20| ) o |

Userspace | 2 - Chemical Warehouse Union Indexing |
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3 chermdiv \EF’_—":"@’E_
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[ interbiosc

£ mayharicion \EF/.‘:@/OFWB Set Operations
El =pECT

8 DawCart thi_specs_n in-databasze preprocessing
i B
1-Creste — % @gn _______ .
| \EF/.‘:@,E Oracle Set Operations .Ir.u ! /
2~ Chermi . Oracle Table Materislization Il Creation exact NdEX Cfreatlon‘?Report
3 - Inddivicd thi_enamine_n  in-database preprocessing K [Cacked]
4 - Calcul H i
[ I I

3 [ S @/Oracle Set Operations H
_ = \EF/.G Index Creatlon plop INdex Creatlon Report (4]

in-database preprocessing Oracle Set Operations thl chemdb ed]
Components interbioscreen
ﬂ » Assess e 1 W W u

= J Daylight \_F/‘“
=] El DayCart liﬁ i

- in-databasze preprocessing
chermdiv

Index Creatlon graph Incie:x Cr?atlon R}eport @

ﬂ FingerPrin racle Set Operations 3 "IE ———————— - o
ﬂ Fold Fing @F/m@} Incle: Creati.on role Inclex: Creation Repart (3)
| [Cacked]
Y Cenerste thi_chbr  in-database preprocessing [Cached]
j Inhclex Cres
i Molecular
g Reaction i
',_i‘i Similarity ¢ Properties Editor [Index Creation] Index Creation blob Mavigator
£ structure | Parameters | input | output | Gache | History | cRISP-DM | Mates |
8] SubStrucy Mame Walue
¥ | SubStruct INDEXIMNG COLUMN [CANMNONICAL_SMILES |
[E=] El Format = —
# [T Impart- Export =t
R N, b
< | > | Praperties Editar | Task Manager |

_ ol —

Description: Six commercial ‘cleaned’ compound vendor databases are being
preprocessed to unionize matching data columns (e.g. structure, CAS number, name,
availability) creating a master chemical data warehouse within Oracle. DayCart

structure Indexing (exact, role, graph, blob) was performed to enable fast structure
searching on over over 1 million compounds.
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DayCart Chemical Substructure
and Similarity Searching

E= InforSense 2
Edit

File Userspace  Mode Selection  Yiew Tools Help

= Molecule Sketch
Edit Wiew Insert

InforSense
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£

results

A4
>
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DayCart |m||arrty Search i
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2 - Chemical Warehouse Union Indexin
3 - Inglividual VendorDB Indexing ﬁﬁ Tanimato Score »=0.8 N ‘
4 - Calculate MOE descriptors on Chen thl_chemdb N
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[ huitcinghiockd _E‘m |:
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< > Sketch Molecule [%acrgleS? SubStrurc:utre F}ﬂer =88
‘ : query
Components
= - .
) A £ Table Editor - launched from node Pivot - Create Report
a J Daylight = Graph Selection Tools Help
= [ Daycart Table Edtor | Stats Surnary|
W Fold FingerPrints CANIONICA. Cremordge. _ Chenli | Enamine.  ieroscreen Maghrisge.  Specs
ﬁt Generate FingerPrints Properties Editor [To Smiles] To Smiles Navigator . @
) e B Izcoanaaoas zncoonaanas
4 Index Creation ,,7/ ﬁ
4 Molecular Properties -
1" Reaction Search = f//
= ) zmconuzsaot
.1 Similarty Search Output Fortnat 2 T ﬁ
?_1-'_ Structure Standardisation — Merwy Calurn = o
&7 . Calumn Maine Stiles_Calumn o o )
¥ SubStrueure Fiter : s N e o]
v CiziTrans Bonds L] - s ﬁ
- Parity over Bondstyle ] ECC (i L
= =
EI Iformat M IS0 are weights [ ]
e To Mol
E To Swiles | [em @ .
[ import-Expart 2
@ 3 RinSrienee | || Properties Editor [ TaskManager
Tasks runniny

Description:

A similarity or substructure search is being performed using DayCart.

Results are filtered and pivoted to produce a report of structure, query, and vendor
with catalog numbers for ordering.
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Calculate Molecular Descriptors
using MOE Infor\ense

E__InforSense 2

File Edit Userspace Mode Selection View Tools Help

rSigEega v~ axBR E£8) 20 ) o |

Userspace 4 - Calculate MOE descriptors on Chemical Warehouse 5 - Performing Searches in Chemical Warehouse
# [ | interbiozcreen A
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El specE
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4 - Calculste MOE descriptors on Cherr thi_chemdi MOEdesc
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EE buildinghlockdl Sheth Mool I o
m peakdale 3 ch Moleculs SubStrucutre Fiter sss Oracle Table Materialization
£ 2 ?D £ Interactive Browser: MOEdesc
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=] e Daylight ~ Comporerts | L, Fikering | 1 =
__ ® e = R
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- . . - 3 - Bar Chart [iip_acc] 2 20
.L: FingerPrints Statistics E;:::gzz: E:z;:g:] ] %‘ z‘
) )  Ber Chart fogP_ow] Z
A Fold FingerPrints jve_ares] 5 ] 10 o
ﬂ Generate FingerPrints Properties Editor [MOEdesc] MDEdesc ° 5 -
) _— - - 3
@ Indes: Creation Parameters | nput | output | Cache | History | crisp-DM | Hotes | S £ B B &
% Molecular Properties e Value
24" Reaction Search molecule column |CANNOMICAL_SMILES 4 HLCOONT AVO_MOL WEIOHT
- ZncD SUPRLER  CANNONIC.. NET_CHal ZnCoo0anoas A
i Similarity Search 5 20151 | [ INCO0041745 [tertizszreen G120 ~
i’_‘ descriptors ‘apol' 'a_acc' 'a_acid' 'a_aro' 'a_hase''a_cou) T S
.| Structure Standardisation = JH_ACC, & JA_Ero, Al . "
P
W SubStrucutre Fiter 20 -= 30 L G
v optitnize [] INCODN32665 Sherndiv etoo(nlnHi1 D g
.t — INCOD032866 [specs et ce(ninH]1)c0
- wash L INCOOOO1TS7 praybridae 2Neo0031413
= El Format INCODO32601 [chembridge _Detee(nink] )60 W L
= INCO0032601 [chemdiv e tee(ninH]1 )e0 ON
e To ol INCODN3S154 Ehermdiv lee(nin]1 )0
= . INCO0035154 [specs e tee(ninH]1 )e0
l To Smiles | | g INCOD045272 prayridge _FO(PXF)Stcctnd v -
£ import-Export ! L Iz 1 > 3 &
M 858 Finteienee | |[ Properties Editor [ Task Manager | ]

Tasks rurring: 0 | |

Description: MOE descriptors (2D) are being calculated on a selection from the chemical
warehouse. Results can either be used to create a MOE database or materialized into

an Oracle table. Calculated molecular descriptors can be graphically viewed in an
interactive browser.
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Model

£ InforSense 2

KDE / I0OE Blood Brain Barrier

File Edit Userspace MNode Selection Miew Tools Help

'EEEESa c - XRxBR|EERD 20 ) ey

=)

InforSense

Userspace 4 - Calculate MOE descriptors on Chemical Warehouse (Changed) | 5 Performing Searches in Chemical Warehouse 6 - BBE ODM SV model
-~
e
. Prig ]
E3 SDD] J—'ﬂ
Mol to Smiles Converslon Delete Oracle Tabla Ma{enallzaﬂun
I EEE, dataset
*
= Clean SDF HenameCnlumn REMDVENL‘"S / "‘@’F
Preprocessing e
___________________________________________________ Lu BE_metric
Ql’\ Pours i
=8 E 3 ODM SWM | apply fraining 1% connrmanon
- /"‘:‘3;? By /—vu 2] fCashed]
i - o tralnln rERrOCEsS
<_ | l ! Structure Standardization §racls Delets (2) o pren
I mg ......
Components i ﬁﬁ -t OracleCIasslflcaﬂonModel
- Qs Oracle Spit E“’a'“a*ehﬁgpm Linion
=] 9 Cls tbl bbb dataset Evaluate Tralmng
= E B _bhi_gatas Generate FingerPrints
valldaﬂon preprocess
'&
Apply test preprncesswng
80% conf\rmeﬂlon EiEiEi - metric
Properties Editor [EvaluateReport] EvaluateReport Mavigator
| Evaluation | cache || History | CRISP-OM | Notes |
Overall Evalustion
umber of items 1165.0
urnker of columns 4
=N Total misclassifications 2390
verall errar rate 20.515%
2L
Cv /
<l = | Properties Editar | Task Manager |

Tasks running: 0 ] |

Description: A Blood Brain Barrier dataset in SD format is converted into Daylight Smiles
via ‘contrib’ code and imported into an Oracle table. The dataset is standardized,
daylight fingerprints calculated and used to produce an SVM model all within the

Oracle database. Results are then processed to calculate evaluation metrics to
determine the efficiency of the model.
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Modeling Application - ADME Infor\ense

£ InforSense 2

File Edit Userspace View Tools Help

NrFfsERgalioaxa xR EER]) @0 o |

Userspace

| 7 - ADME Application ] |
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El SpECE
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B Daycart [Cacked]

igwy all results Portal Report Yisualizer
1 - Create a Chemical Warehous ] E_mj
2 - Chemical Warehouze Union Ir o ’u——--ﬁﬂ @

= e
3 - Individual YendorDB Indexing PP PoF E_@ ‘E »0
4 - Calculate MOE descriptors or iCazhed] Paszsing Compouncds
= . . e Oracle Join
Pal & Darfrrmine Caarmhas in Chae Ly E ﬂﬁ ‘@;
= ! = } Rul
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[Cacked]
fifl » Aesess b
= Dalight Properties Editor [SubStrucutre Index] SubStrucutre Match Mavigator
= [0 Daycart B Parameters | nput | Output | Cache || History | crise-DM | Notes |
31| FingerPrints Statistics Mae Value
ﬂ Fold FirgerPrints SUBSTRUCTURE COLUMR ey -~
. . LIERARY COLUMN CANNOMICAL_SMILES L. ]
% Generate FingerFrints NEvTTYY M cow ¥
= Incesx Crestion
K| [
"_4 Molecular Properties
:f:—. Reaction Search v | Properties Editor ITBSKMﬂl

Tagks runhing: 0 | |

Description: Results of a chemical search, performed in DayCart, are used to predict
Blood Brain Barrier (oracle SVM), P-glycoprotein (Decision Tree), human intestinal

absorption (Weka j48 DT classifier), Torsades de Pointes (oracle SVM). Predicted
results are deployed via a web portal.
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Deployed Application to Bench
Scientists Infor{ense

E= InforSense 2

File Edit Userspace View Tools Help

N Eas’)- i xnR- | EER]20[) o |
Userspace
[ | HTS _Analysis
3 input Muttiple Sources
£ MOL Irtegration
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7 - ADME Application BEE
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7 chemdiv
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| A1 - ADME Application [] |

=~ ~Description

A Daylight User Group Meeting ADME Deployirent Lp

thl_chembly plication using DayCart

Sub Strucitre llatch Oracle Preprocess
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El enaming
7 interbioscreen ’
3 mavbricae

m specs
8 DayCart

[property] Marvin [custom Sketch (Marvin applet)]
[property] DayCart [choice]

| €

<

‘9
\

Fules

HI& th_chemdb_de scriptors
Components

_E'WW
= B Daviight T
= El DayCart
121 FingerPrints Statistics
W Fold FingerPrints
% Generate FingerPrints
E Index Creation

ﬁ Molecular Properies

21" Reaction Search
. <" Reaction Searc - 4 | s @t B o Edt mdd Ecit Layout

Tasks running: 0 | |

Description: The predictive data mining ADME suite is deployed to scientists within
Inforsense KDE.
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Deployed Application to Bench

Scientists Infor§ense

A InforSense Discovery Portal - Microsoft Internet Explorer,

© File Edit View Favorites Tools Help

@Back @ -d @ @ 1;] pSearch "-‘;/'r\\'g‘Favorites -&3 D?{v :\ﬁ’ - \_‘J ﬁ 'ﬁ

: Address @ http:fflacalhost: 3090 kweb/dofservice fexecute v| 2
~

Discovery_Portal

A1 - ADME Application for Daylight meeting

A Daylight User Group Meeting ADME Deployment Application using DayCart

Maryin |0=C1C=CHC2=C1C=CC- 0|
[Clear) [ Read SMILES ] [ Wiite SMILES |

0]

Flease sketch a molecule

RN
D
o
i
(n]
3
=
=
- D
o
=
o
o
=
[v]
£
@
4
£

nnnnnnnnnnnnnnnnnnnn

@ Applet IMSketch started ‘ﬂ Local intranet:

Description: The deployed predictive ADME application is presented via a web portal.
Scientists can sketch a molecule using Marvin, select the type of search to be
performed using DayCart, and results will be presented in tabular format.

Continued on next slide
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Deployed Application to Bench

Scientists

‘A InforSense Discovery Portal - Microsoft Internet Explorer

InforSense

i File Edit “iew Favorites Tools  Help

eBack - \_) @ @ \’_;j pSearch *Favorites @ Djr}' :\; - \_‘J ﬁ 'ﬁ

HMI

: Address |@ http: fflocalhost : 5090/ kweb)do/service/execute

v|Go

Yiew Predicted Results

Qutput for action: Results

|ZINCID SUPPLIER

SDF

TdP_Predicted PgP_Predicted HIA_Predicted BBI™

ZNCO0067505 maybridge

TdP-

>

PGP+ HIA+ BBt
ZINCO0056848 |enamine TdP- PGP+ HIA+ BBt
b
< e v
@ Applet IMSketch started

‘d Local intranet

Description: Chemical structures are shown with predicted ADME results (TdP, PgP, HIA
and BBB). The chemical structures are visualized using MDL Chime.
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Multiple in-database chemical searching

using Control (Looping) Functionality Infor§ense
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Description: A list of chemical structures are standardized and used as queries to be
performed against a vendor database. The For control looping mechanism search
each query individually and filters out all compounds with a Tanimoto similarity of less
than 70 %. These processes occur all within the Oracle database.
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