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KNIME LiveDesign models

* Address needs for LiveDesign computational models | - @) scocine
* Validated models based on KNIME workflows o s,,pb. Logmd.
* Available for download and may be easy to adapt to similar needs
* Growing set of workflows and developed on request ¢ Random forest - to be run in LiveDesign
* Possibly simpler/faster than a python script ©
i o
*  Deployment to LiveDesign =, e = .
* From KNIME Towowm e T o TR e o
e With a python script e - &
* No KNIME installation required. No need to open the admin page ©
* Simple for modelers and Solution Architects *  mnstallaion test ©
¢ Computational model execution E 'm, :
* Same look and feel (KNIME run behind the scene on the LiveDesign host) “Z  Low energy conformation ®
. . sf My workflow running on a KNIME server o
* Customization - [—— .
* On LiveDesign Admin page (eg replace system specific files, parametrize o Random forest "

model)

* Model change and improvements
* 1 click to update the model from KNIME
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KNIME LiveDesign model examples

- Ligand CNS desirability radar plot 0.899 2 T

Credentials e
Chemistry Configuration Upload as
SDF Reader Table Creator External Tool  Parsing Data Column Rename Radar Plot Appender Renderer toimage Column Filter h . LiveDesign Model
» - = %€ > = »
ES ¥ s <
%1 & » < (0 4 b:(j) .“s_l?} > 2 -n» » B » > i =
s - - processing ® @ ® ® LiveDesign
Compound structures MPO Python script Run the Ideal range Ideal property ranges: png New LiveReport Compound structure
from the LiveReport python script in property name 0 <RotBonds <10 column(s): input protocol
8<pKa<10 - CNS desirability HBD (1-3)
Maestro Molecular 1<HB donnor <3 - Radar plot images
Properties 360 < MW < 500 logD (2-4) logP (2-4)
40 <TPSA<90
> i > 2<logD <4 . :
3<logP <5 MW (360-500) pKa (8-10)
®

Rotatable bonds
RotBonds (0-6)

TPSA (40-90)
CNS desirability

- Docking and protein surface

e e

K Project

. s Amy labels S [W]¥ compound structure ) i :;;;?’;:d
Glide Grid Reader Residue information = score)
n - Glide Ligand Display atoms Atom representation e Genconiy (e T
Docking Extract Properties Row Splitter I : i Docking EA\]
- > > - ‘: 1 Docking and protein surf... (| ™ ,U_/i,__l ~ YRR @ -
n > _ > n > > E‘ @b 7 Docking and protein sur... 1 L/ N
SDF Reader Embedded —p = p  -——  importantones - - a [ Docking and rendering_ " \'
> e wondiow ) o ®  Binding site Important ones  DeckiSuraces
£ ; ¢ o, on
IR 3 3D coordinates Title No protein only Sitemap surface in ball and stick 1 DockingWithSurfaces-Mac e
) £ DockingWithSurfaces-Mac2 [N il kT/
® D i Ensemble docking 2 & Q S REEIES @ 54
Compound structures @!& ' ) = estontest %
2 locking
from the LiveReport I Property radar piot (volume)

H
PropertyRadarPlotModel Ny
PropertyRadarPlotModel...

w[]

&:f?

>
z
&

-53

Protonation forms

*  Find more on: https://hub.knime.com/schroedinger/spaces/LiveDesign models/latest/
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https://hub.knime.com/schroedinger/spaces/LiveDesign_models/latest/

KNIME LiveDesign model examples

Binding pose strain
« Takes a Pose Viewer 3D column as input Confguration

i 2 i Upload as
SDF Reader Column Appender LiveDesign Input ands on Group L Start B
o Lio y e Pose name h LiveDesign Model

vl | 2 o7 : 3 Loop End Output columns
v ks ',EI{%U e > > > ¢ | 2 @ | 2 MacroModel | 2 L MCS ASL Alignment ‘ ‘ . ,
Minimization > t > > (s p > i LiveDesign
, Energy . ‘ » ey
Compound structures For each ligand >0 » .} = R ——
exported from the LR
(exp ) > perpose  Node 16204 e
Molecule Reader Local minimum difference Run Maestro
(to MAE) _| Upload as
MacroModel Molecule Reader , LiveDesign Protocol
L o» GroupBy Conformational Search (to MAE)
' - :- ~ g L. o U Alignment
3D column Check
PV files
exported independently By protonation Global mimimum File with the core
from the 3D view) state for the alignment
%file%
Binding pose Contents Styles
Bim?ing pose stra_in - - - —
Compound Structure ID - Zg:iltr:la-te £ :‘:gt'gz;?d
p protocol (3D) (Energy
difference) . @ Binding pose strain - de
v V181360 (3 poses) [-]
0= EH-”O . v binding_pose_1 @

v local_minimum_1

A ~ global_minimum_1 @
H,C V181360 2.4 ’ Y
N\
oy @ 1(3D)

CRREED))
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LiveDesign Nodes in KNIME

Import from LiveDesign
 Populates a KNIME table with data from a LiveReport
Same configuration panel as Maestro

*  Export to LiveDesign
 Sends data from a KNIME table to a LiveReport
Export images to LiveDesign

K

* PNG or SVG images stored in Free Form Columns (j;{

* Upload a workflow as LiveDesign model or protocol
 Creates a model which executes the KNIME workflow in LiveDesign
(no need to open the LiveDesign administration panel)
 The model is now ready to be run in any LiveReport
and the output will be added as new columns

* Administrate LiveDesign models and protocols

* eg backup copies, testing copies, copy from testing to production
instance, new version deployment, version comparison

* List LiveDesign models and protocols
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KNIME workflow uploaded as models in LiveDesign

Project LiveReport

Q Search columns

¥ £ KNIME

Aniline Genotoxicity (Energ...
] Docking
Docking and protein surf...
Docking and protein surf...
Docking and rendering_
Docking_
DockingWithSurfaces
DockingWithSurfaces-Mac
DockingWithSurfaces-Mac2
Ensemble docking
Installation test
LD docking
Property radar plot (volume)
PropertyRadarPlotModel
PropertyRadarPlotModel...

» (] Protonation forms

>
> O
>0
>0
(g
>
>
» O
> O
>0
> O

vy
0

Glide Grid Reader

15 g

SDF Reader Embedded
in the workflow
>
SCE 3D coordinates

Compound structures
from the LiveReport
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Reception Review copy ¥ VISUALIZE +
Docking and Dockin_g anc
IE'V Compound Structure ID rggdering_ z::g:i':;g—
(3D) score)
.
o]
v I
s, CMPD-10409 53
1 o N
v={ .
¥ F
CH; OH
O g
5 s, V58164 5.4
(o] N
= r
F
HC
L] =
3 \ 2~ V64836 53
Apply labels -
Residue information
Glide Ligand Display atoms »! n - Atom representation
Dockin Extract Properties Row Splitter Concatenate
» i e » B> B>
5 5 N g » B> e Yoy
3 - Importantones »>...
Binding site Important ones
Title No protein only Sitemap surface inball and stick ¢ ¢s Joiner
2
» B> ] G »

43D ~ |

Credentials
Configuration
_ Ry o Svegiorklow uploadas
Column Filter LiveDesign Model
2 & 4 —
> i

LiveDesign
Before uploading

Corporate ID and new
LiveReport column(s):
- Docked poses
including the surface
- Docking scores

Contents
COX1 (3D)
COX2 (3D)
Docking (3D)
Docking and protein ...
Docking and protein ...
+'| Docking and renderin...
+| protein
+/| CMPD-10409
1 pose
DockingWithSurface...
Docking_ (3D)

Ensemble docking (3D)

+

Add 3D models to visualize
selected compounds: Click here,
then browse or search for any
models containing the word '(3D)'
in the list that appears on the left.




KNIME LiveDesign model examples

- Ligand CNS desirability radar plot Crasontin 0899 2 R
Configuration Srain =
ST— Ry o SveNorkflow upicad as
SDF Reader Table Creator External Tool Parsing Data Column Rename Radar Plot Appender Column Filter o rl ~ LiveDesign Model
Gl e E@Ee o > + S > -
SOE * > > ] - te LiveDesign o
e ® ® processing [ ] =] @ Before uploading e
Compound structures MPO Python script Run Ideal range New LiveReport
from the LiveReport S = in property name column(s):
stro Molecular . i i
mleenront CNS desirability HBD (1-3)
ropertes - Radar plot images
logD (2-4) logP (2-4)

» B>
] MW (360-500)
Rotatable bonds

pKa (8-10)

RotBonds (0-6)

TPSA (40-90)
CNS desirability

- Docking and protein surface

e e

Project

Apply labels - Dockingana  Dockingand
o s % 4 A mY ¢ ind Structu D deri na
Glide Grid Reader Residue information Q (BIY compena st @y ecka
n L Glide Ligand Display atoms Atom representation Vel
. Aniline Genotoxicity (Energ..
Docking Extract Properties Row Splitter I i : { Docking
S > > e i 1 Docking and protein surf... (| o~ CMPD-10400 @ =
» — » > = 1 Docking and protein surf... [ 9 L
SDF Reader ) Embedded » n n ki) o =~ importantones =~ 7 Docking and rendering_
> e worklow ) e o Binding site Important ones £ Docking_

V i i : : 1 DockingWithSurfaces =

SCE | 3D coordinates Title No protein only Sitemap surface in ball and stick £ DockingWithSurfaces-Mac A~
® . f D(\cklllg\hrllhs-uﬂm::s-macz O ) ~ kT/ ., ot

g u | - Ensemble docking 2 § Ly
Compound structures Installation test b=
from the LiveReport i
®
PropertyRadarPlotModel "’c\‘/%
PropertyRadarPlotModel... -

Protonation forms % (f,\ N VB85 @ 5.3
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KNIME computational models — examples

Model Reader
+ Using KNIME B Cresenas
Configuration
or thlrd party nOdeS ® Random Forest Predictor Ry e Save Workflow _ Upload as
. %file% (Regression) Column Fiter LiveDesign Model
Model embedded o =
in the workflow il_ - -
LiveDesign
SDF Reader 3D coordinates QikProp  Extract Properties o Before uploading
— - . . Corporate ID and new
- g > > > LiveReport column(s):
- Predictions
e e - Prediction variances
Compound structures As descriptors
from the LiveReport
- Workflow control:
String Run Maestro
. MacroModel
Caniipuraiion Integer Conformational Search Lowest energy
s Conggurahon -
- Boolean Input —» O ¥ -n( -
- = e k]
) i D o— : Visual inspection
LigPrep options ® . AN | ofthe alignment Credentials
eg -||gprepOpt|qn5 “sd-eplk-pht 2" Number ® String | Configuration Upload as
T Of comlonRes ConfGen | Configuration Alignment | Column Filter LiveDesign Model
eg -max_num_conformers 10 (otherwise MacroModeI) Alignment h i
%inputd . 3D coordinates Table Viewer
p -ConfGen true il& » e
SDF Reader %inputd n E .m ®
I; a ' and pose renaming LiveDesign
Alignment reference -istruct New LweReport column(s): Compound structure
® -refe(ence File reference.mae Check the alignment - Ligand cpnlormaﬁons \ input protocol
Compound structures %input% reference structure - Relative energy
from the LiveReport
ConfGen
> O
. ﬂ




Workflow control

$SCHRODINGER/run KNIME_batch.py ${workflow:FILE-INPUT} -run -destFile=$PWD/executed.knwf -isdf ${SDF-FILE}

${extra argument L: TEXT-INPUT} ${extra argument 2: TEXT-INPUT} ${extra argument 3:TEXT-INPUT} -data workspace -configuration
$PWD/ExtraExtensions/configuration

211 testing v VISUALIZE +[ - 3D ~ |

W)Y Gompound sicire - o | e _Contents  Styles
(3D) (Relative
0.0
0.006 @ Low energy conformation (3D)
0.007 .
v P 0,007 —| CMPD-10409 (10 poses) [-|
HyN 65\©\ § CMPD-10409 @ 0126 v 0_0.0_1743076806 @
N 0.282 v 1_0.006_615768295
: oo v 2 0.007 1174613324 ®
More available... | ~ 3_0.007_1756598433 @
00 4_0.126 855777056 ®
014 5 0.282_1894630593 @
. 0.449 _ _ . - 6_0.313 443848968 ®
] HN-d 0.483 ' 7_0.571_1660388703 @
) V64860 0.769
2 0 NS 0.095 -— \ 8_1.153_1356054653 @
) 1.031 : r— ¥ 9_1.169_1812412864
1.082 .
More available... @ 1(3D)
1(3D
MODEL DATA - (=20
AT 4 /2
NAME PARAMETER TYPE DATA ©
g~ @
extra argument 3 Text -ConfGen true
extraargument 1 (60370) The workflow parameters and reference file
extra argument 1 Text -istruct reference.mae can be controlled either from the model
oxtra fie 1 e Parent File: mockup. txt Admin page or from the Parametrize model

Currently: reference.mae[ | Clear

panel.

Change: | Browse... | No file selected.
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Validated models — workflows ready to be deployed

Avallable on: https://hub.knime.com/schroedinger/spaces/Public/latest/LiveDesign models

The workflow list and overview screenshots: .../LiveDesign_models/Validated KNIME_models.pdf
¢ ADME and m0|eCUIar propertles ‘ PIOttIng Spaces > Public > LiveDesign_models
. .
e ADME Ligand property radar plot S
- - ®* Ligand CNS desirability radar plot
®* Atropisomerism . g _ . y p -
¢ ESP surface TorS|on'pro es o  ADME o
°  Cheminformatics ®  Structure alignment
. . . . sf  Bioisosteres o
*  AUtoQSAR and DeepAutoQSAR . L|?and alignment by shape with a cocrystallized y— R
reference ocking B
° SAR - random forest _ _ : :
o giase d diversity selection ®* Ligand alignment by shape with a flexible reference s Docking and protein surface &
*  Dockin ®* Ligand alignment with a cocrystallized reference s ESP surface I
e D g ki d bindi " deri ®* Ligand alignment with a pharmacophore s Ensemble docking o
ocking and binding site rendering . . :
: . Protein preparation and refinement .
® Docking and protein surface . GetpPDpB and preparation ®  Installation test &
[ ] 1 o 1 inand alinnmen t o
!Ensemble dOCkIﬂg ] ° Cocrystalized Iigands = Random forest - to be run in LiveDesign
* Docking post-processing . .
e  Binding pose strain Sequence descriptors
. *  Workflow running on a KNIME server B
® Interaction surface . ) N S
*  Low energy conformations Structurehallgnmint | f W e en B
. . . . [ 1 H SDFRei:er uum:‘ uuuuuuuuuuuuu perties e pmﬂm:w LiveDesign testing o b st
*  Ligand preparation and library deS|gn. . Eﬁ/ shape, with cocrystallized reference... Foow e e N
*  Bioisostere replacement Miscellaneous . -
- ® FEP convergence
® Protonatlon formS Random forest : Runs a pregenerated random forest QSAR model using physicochemical properties
® Highlight substructure e wkfow i ot 8 ampatstions mocel  LveDesin
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https://hub.knime.com/schroedinger/spaces/Public/latest/LiveDesign_models
https://api.hub.knime.com/repository/Users/schroedinger/LiveDesign_models/Validated_KNIME_models.pdf:data

Upload as LiveDesign model node — create and update

To update an existing model. eg:
« QSAR model building

« Local KNIME workflow
 QSAR prediction in LiveDesign
1. Prototyping
«  Workflow fixes tested locally
« Then tested in LiveDesign
Upload
2. Improvements ‘

. Uploaded and tested in LiveDesign [ Run the Upload as LiveDesign model ] b
node (Overwrite option on by default) “
3. Updates My QSAR

E AL
Sy
o) £
& -

_ _ prediction”

* With new versions of the QSAR model generated with (W QSAR’ tLr'lveDetS'gg t LivelReport
- . model running the up to date column
tSr:reucQtﬁrAe\FSQ building workflow run on new chemical KNIME workflow updated
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Run a workflow on a KNIME Server from LiveDesign

« Using the Upload as LiveDesign model node:
« Configured to use the generic KNIME Workflow protocol

« See example the follow validated model running a workflow on a KNIME server:

https://hub.knime.com/schroedinger/spaces/LiveDesign models/latest/Run%200n%20a%20KNIME%20Server/My%20workflow%?2
Orunning%200n%20a%20KNIME%?20server

Call Workflow Save Workflow  ypjoad as
(Table Based) Column Filter = T ign Model
_ N o
Credentials ml . . >4y e |
" > e ®
R o o] Before exporting
=] Credentials o Select the workflow  Only relevant columns Prepares the output
To be set Compound structure you want to run for the LiveReport to be incorporated
column (2D) from on the KNIME server in the LiveReport
i Adapt:
the LiveReport
o -the LD host
- output settings

Options  Flow Variables Memory Policy Job Manager Selection

KNIME Server credentials (required to be saved in the workflow)

Username | Jean-Christophe .Mozziconacd

Password eeee

LiveDesign credentials (not saved)

Username  jcmozzic

Password eees
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https://hub.knime.com/schroedinger/spaces/LiveDesign_models/latest/Run%20on%20a%20KNIME%20Server/My%20workflow%20running%20on%20a%20KNIME%20server

Run a workflow on a KNIME Server from LiveDesign — advantages

+ Workflows
« Stored, shared and modified centrally
« Use existing workflows

+ Use existing infrastructure:

« Extra extensions

« Installed and maintained from the KNIME Server

« Otherwise Schrodinger installation change required at each release
« Access to corporate data, databases, tools and license servers

« Set up and maintained from the KNIME Server
« Computational expensive calculations

« Limited resources on the LiveDesign instance

* No need to setup access to external computational resources

- More suitable when used in LiveDesign Gadgets
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Summary

*  KNIME computational models
* Some ready to be installed and used

* Growing set of models derived from the KNIME workflow
examples available on https://hub.knime.com

* Model deployment or improvement
* 1 click to create or update the model from KNIME
* No need to use LiveDesign admin page

* Computational model execution

e Same look and feel
* KNIME run behind the scene on the LiveDesign host
* Orrun on a KNIME Server

The modelers can more easily deploy their methods to
LiveDesign to the medicinal chemists

Complementarity between LiveDesign and KNIME
Analytics Platform or KNIME Server

SCHRODINGER.
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Open for Innovation

KNIME Hub > schroedinger > Spaces > Public > LiveDesign_models

EAC

of5

82 &b 68 6b 63 &b &b b &b b &b &b 6b 6B o0

ADME

Atropisomerism

Bioisosteres

Docking

Docking and protein surface

ESP surface

Ensemble docking

Installation test

Ligand CNS desirability plot

Ligand CNS desirability range plot

Ligand alignment

Ligand property radar plot

Low energy conformation

My workflow running on a KNIME server

Protonation forms

Random forest

24

2

=

P,

=

=

=

=

=

=

=

=

)

)

=

)

@®


https://hub.knime.com/

Development Team

KNIME Extension Product Manager: Jean-Christophe Mozziconacci
KNIME Extension Developer: Ravikiran Kuppuraj
Vice President: Matt Repasky

With the help of the LiveDesign team led by Erin Davis
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Glide docking from Maestro to LiveDesign

automation «  Glide python script Computational

model

() Ligand Docking O X ( j K
Receptor grid:| From file Display Show grid boxes
File name: | || Browse... 1
———
Ligands Settings Core Constraints Torsional Constraints Output ’

i

%

Ligands to be docked

We strongly recommend that you prepare the ligands before docking (for example, with LigPrep or
MacroModel).

Use ligands from: |Files -

File name:|

Range:[t  [%fto: 1000 % [l Ena

et o Other specialized python scripts

Do not dock or score ligands with more than: rotatable bonds

Scaling of van der Waals radii

. . . .
To soften the potential for nonpolar parts of the ligand, you can scale the vdw radii of ligand atoms with are aVaI | a b I e I n L IVe D e S I n
partial atomic charge (abselute value) less than the spedfied cutoff. No other atoms in the ligand wil be
scaled.

Scaling factor: Partial charge cutoff:

But what about a more complex docking workflow?
o el ol eg Docking in several protein conformations

Host=localhost:8, Incorporate=Append new entries as a new group Job Settings...

Preferences...

Upload to LiveDesign.
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LiveDesign Admin pages to create Protocols and Computational models

Computational
model

automation

PYTHON API

COMMAND DRIVER
LiveDesign Admin i
g export SCHRODINGER=/mnt/suites/suite2019-2 && $SCHRODINGER/run ${pythonfile: FILE-INPUT} ${SDF-FILE} --maxconf 1

${MaxNumOfConformers:NUMERIC-INPUT} --smarts ${matching smarts TEXT-INPUT} --force_field ${forcefield TEXT-INPUT}

1D 3961
MODEL DATA

SITe admlﬂlstra’[IOﬂ cat results.csv e — —

NAME

PARAMETER SOURCE

m|_script (21224)
+ Add Another Command "

MODEL AND PROTOCOL CONFIGURATION e

Glide Runner Script File -
Drivers p+
Grid File (ip) (21225)

pml_script File -

Grid File (.zip) File - From Parent
Protocols

Input File (in) (21227)

Input File (i) File - From Parent
Models
Parameterized Models FREDICTIONS

NAME (IN MODEL) © DISPLAY NAME © TYPE DECIMAL PLACES
Tasks 1D 12826

diagram Ligand Interaction Diagram Image (e.g. .png, jpg) 0

D 12827

score Score Real 2

012828

ligand Ligand 3D Structure Ligand 0

D 12829

protein Protein 3D Structure Target 0

D 12830

status Run Status String 0

+ Add Another Prediction
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KNIME models for more complex workflows

KNIME
workflow model

. Computational
automation

- More complex/different workflows \70

- Computational model creation i

{ Glide Grid Reader | Chunk Loop Start and Update In 1 click
o |
o O '
. \ h .
Oﬁtcr:’e": nd' ' ':ams",'nse " Glide Ligand Credentials Input 5524 model
> ng ‘J . Docking Loop End Best pose Column Filter 33 to LiveDesign
SDF Reader LigPre '
o\ e | e e
B : 'B o ) o
] [ Ensemble Only relevant columns
% file% Genenrate \ docking ‘ for the Live Report
Compound structure 3D coordinates
column (2D) from

the Live Report
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KNIME LiveDesign models

* Models running KNIME workflows (@) e
e Standard LiveDesign models A
* Same look and feel
*  KNIME run behind the scene on the LiveDesign host =
+  Model deployment E :f’f“t :
* The model are created automatically . Dkg )
* No need to open LiveDesign admin page + [—— -
* From KNIME GUI - [— N
* |terative improvement and test . [—— .
* From the command line using a Python script - [— R
* usually by the Solution Architects - [Jr— R
*  KNIME workflows 5 Ligand property radar plot &
* Visual (programming, communication) S Low energy conformation &
* Set of validated models S My workflow running on a KNIME server
* Growing set of workflows addressing modelling needs sl;  Protonation forms o
* Available from the KNIME hub website s Random forest &

* Easy to adapt to similar needs
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Validated models — workflows ready to be deployed

Avallable on: https://hub.knime.com/schroedinger/spaces/Public/latest/LiveDesign models

The workflow list and overview screenshots: .../LiveDesign_models/Validated KNIME_models.pdf
¢ ADME and m0|eCUIar propertles ‘ PIOttIng Spaces > Public > LiveDesign_models
. .
e ADME Ligand property radar plot S
- - ®* Ligand CNS desirability radar plot
®* Atropisomerism . g _ . y p -
¢ ESP surface TorS|on'pro es o  ADME o
°  Cheminformatics ®  Structure alignment
. . . . sf  Bioisosteres o
*  AUtoQSAR and DeepAutoQSAR . L|?and alignment by shape with a cocrystallized y— R
reference ocking B
° SAR - random forest _ _ : :
o giase d diversity selection ®* Ligand alignment by shape with a flexible reference s Docking and protein surface &
*  Dockin ®* Ligand alignment with a cocrystallized reference s ESP surface I
e D g ki d bindi " deri ®* Ligand alignment with a pharmacophore s Ensemble docking o
ocking and binding site rendering . . :
: . Protein preparation and refinement .
® Docking and protein surface . GetpPDpB and preparation ®  Installation test &
[ ] 1 o 1 inand alinnmen t o
!Ensemble dOCkIﬂg ] ° Cocrystalized Iigands = Random forest - to be run in LiveDesign
* Docking post-processing . .
e  Binding pose strain Sequence descriptors
. *  Workflow running on a KNIME server B
® Interaction surface . ) N S
*  Low energy conformations Structurehallgnmint | f W e en B
. . . . [ 1 H SDFRei:er uum:‘ uuuuuuuuuuuuu perties e pmﬂm:w LiveDesign testing o b st
*  Ligand preparation and library deS|gn. . Eﬁ/ shape, with cocrystallized reference... Foow e e N
*  Bioisostere replacement Miscellaneous . -
- ® FEP convergence
® Protonatlon formS Random forest : Runs a pregenerated random forest QSAR model using physicochemical properties
® Highlight substructure e wkfow i ot 8 ampatstions mocel  LveDesin
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https://hub.knime.com/schroedinger/spaces/Public/latest/LiveDesign_models
https://api.hub.knime.com/repository/Users/schroedinger/LiveDesign_models/Validated_KNIME_models.pdf:data

KNIME computational models — examples

- Ligand CNS desirability radar plot Credentis

Configuration
Chemistry Ry o SveNorkflow upicad as
SDF Reader Table Creator External Tool Parsing Data Column Rename Radar Plot Appender Column Filter o D o LiveDesign Model
S I— L ]
£S a3 1 B3
R B 2
» ® processing @ [ Before uploading e
Compound structures MPO Python script Run Ideal range New LiveReport
from the LiveReport in property name column(s):
Maestro Molecular - CNS desirability
Properties - Radar plot images
» B>
5]
Rotatable bonds
()
Docking and protein surface
Apply labels - Credentia
Glide Grid Reader Residue information Configurati
n L Glide Ligand Display atoms ﬂ E Atom representation h
Docking Extract Properties Row Spttter ’{ n ) | >{ n Concatenate Column Fiter
® ® > 0 pid ¢ -
SDF Reader Embedded > g>»>— u d ¥ :‘ > ——m i g o LiveDesig
> in the workflow o ™ ® Binding site Important ones ) ®
S 3D coordinates Title No protein o sitemapsurface "0 ANASUCK  crogq soiner  Corporate ID and new
® - - LiveReport column(s):
F o A - Docked poses
Compound structures L1 i L g including the surface
from the LiveReport = ® - Docking scores

- Many more can be derived from the hundred of KNIME workflow examples:
https://hub.knime.com/schroedinger/spaces/Public/latest/Schrodinger workflow examples
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https://hub.knime.com/schroedinger/spaces/Public/latest/Schrodinger_workflow_examples

KNIME computational models — examples

+ Using third party nodes: Model Reader

R Credentials
= Configuration
- Random Forest Predictor Ry e Save.Workﬂow Upload as
%file% (Regression) Column Filter LiveDesign Model
Model embedded - —oll_Re—
in the workflow I > &l& > . -
— LiveDesign
SDF Reader 3D coordinates QikProp  Extract Properties o o Before uploading
o Corporate ID and new
i ’m » B> » B> LiveReport column(s):
- Predictions
- - ® - Prediction variances
Compound structures As descriptors
from the LiveReport

‘ R u n n I n g a pyt h O n S C ri pt : SDF Reader Table Creator E:t:(:rlzls?l'r:ol Parsing Property selection Radar Plot Appender

- | B o - g

| S| Script - - -
hbd_desir = _mono_decr_desirability(hbd, 0.5, 3.5) A ) Same as in the
pka_desr = _mono_decr_desicabiity(pka, 8, 10) Compound s}ructures MPO Python script Run Ligand Designer
from the LiveReport
cns_desir = alogp_desir + alogd_desir + mw_desir + tpsa_desir + hbd_desir + pka_desir
Column Filter Row Filter Cell Splitter Column Filter Transpose
writer . writerow([corp_id, alogp_desir, alogd_desir, mw_desir, tpsa_desir, hbd_desir, pka_desir, . e = > > > e » B »
(] (] (] (] (]
F— Cell Splitter Ungroup Row Filter  Row Splitter 1 header Column Insert Column
lef main(): e e rr ™ Cell Splitter Column Filter ~ Column Rename  Cell Splitter Column Filter Header
parser = argparse.ArgumentParser( [k 4T End = ) -
: - > [ > > L > [ > L T r
Calculate Pfizer CNS MPO') [ ] L] e »
parser.add_argument(ligands', help="name of sd file") Row parsing Empty lines Header e L o 8 L e
v Column Column
parsing
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KNIME computational models — examples

- Low energy conformations
 Runs a MacroModel or ConfGen conformational search on the Compound structure column
structures from the LiveReport, prepared with LigPrep.

« The lowest energy conformations are reported back in the LiveReport as poses as well as a
column with the corresponding relative energies. These are also included in the pose name.

« The conformational search method and number of conformers can be controlled from
LiveDesign admin panel or from the Parameterize model panel.

Credentials
Integer Configuration
Configuration s MacroModel CASE Switch Ry e Uploadas
o P e e 3D coordinates Conformational Search Lowest energy Data (End) Column Filter LiveDesign Model
= Peo— —
= = ——— — i o P e 14 et o
- == O o
ConfGen - number ConfGen ‘ o 2 o3
of conformers  (otherwise MacroModel) i New LiveReport column(s): Compound structure
-max_num_conformers -ConfGen true String - Ligand conformations input protocol
Compound structures 10 %input% Configuration Alignment  ConfGen Alignment Relative
from the LiveReport %inputd% g ‘ 5 anay
20—

® -istruct reference.mae ® and pose renaming
Alignment reference
-reference File

%input%%

36
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KNIME computational models — low energy conformations

 The conformations and the ligands are aligned

 Pose name: conformer ID, relative energy
211 testing v VISUALIZE +[ - 3D ~ |

W)Y Gompound sicire - Lonerery | Lomenerey _Contents  Styles
(3D) (Relative
0.0
0.006 @ Low energy conformation (3D)
0.007 .
v P 0,007 —| CMPD-10409 (10 poses) [-|
HyN 65\©\ § CMPD-10409 @ 0126 v 0_0.0_1743076806 @
N 0.282 _ v 1_0.006_615768295
' oo v 2.0.007_1174613324 ®
More available... | ‘ ~ 3_0.007_1756598433 @
00 4_0.126_855777056 @
014 5_0.282_1894630593 @
. 0.449 _ _ . - 6_0.313_443848968 ®
] M- VTR Do ' 7_0.571_1660388703 @
2 g @N\ N o -— \ 8_1.153_1356054653 ®
) 1.031 : . " 9_1.169_1812412864
1.082 .
More available... @ 1(3D)
1(3D
MODEL DATA — 52
AT 4 /2
NAME PARAMETER TYPE DATA ©
g~ @
extra argument 3 Text -ConfGen true
extraargument 1 (60370) The workflow parameters and reference file
extra argument 1 Text -istruct reference.mae can be controlled either from the model
oxtra fie 1 e Parent File: mockup. txt Admin page or from the Parametrize model

Currently: reference.mae[ | Clear

panel.

Change: | Browse... | No file selected.
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KNIME computational models — examples

- Bioisostere remplacement

3D coordinates
SDF Reader
LA %
® Bioisostere g (0] o
>ompound structures . .
from the LiveReport B 1 conformation
String
Configuration Boolean
: Checking
Configuration | 29
cgeo—e / and generalization
@ Q. e
Region ©
%input%  Mutable or immutable
region
%input%
- Get PDB and preparation
String
String Configuration
Configuration
Cgd &
CSV Reader q - Get PDB structures

(deprecated) Processing

.@7 Sﬁudure source

eg-source
%input%

leeRepon
Free form column input
Column from the LiveReport
selected in the
Parametrized model panel

SCHRODINGER.

— .
n Protein preparanon

DB %input%
String
Configuration |

SH

o
Minimization

eg -minimizationORnot not

%input%

eg -preparationORnot not

Credentials

CASE Switch  Configuration Upload as
Post processing Data (Start) h - LiveDesign Model
=
_ E—— .
A
— -» " .
External Tool Compound structure
g - g, input protocol
[rg o) >
®
Alignment
Credentials
Configuration
Protein Preparation String & o— Upload as
Switch Wizard PDB information  Configuration Alignment Column Filter LiveDesign Model
— ]
i ; O
Bk —F i S
Protein Preparation
® Wizard and pose name . eg-ipdb .
Clean up : Alignment reference reference pdb  Corporate ID and new 1 column input
ma(o] = eg -reference File LiveReport columns protocol.
%input% Receptor-ligand

Preparation and
minimization

complexes as output




Get PDB from a FFColumn and Protein preparation

Project

I]ﬁ Q PPrep

[]¥ compound structure D All IDs PDBID

<,’) Computational Models F- ! |
| :
F = 1 ' -
Validated models ;] TGN CHEMBL418574 CHE\::;E?%M: 6Yac | Parameterize Model
¥ () Get PDB from FFC and 255y F \©\ 0 : |
D : ! Name: Test
Chain list Get PDB from FFC and preparation T H
Deposition date Modified January 20, 2021 by jemozzic Description:
EDEL et 2021/01/18 15:3);:09 v P 2021/01/18 15:37:09 A~
oo -— Get PDB from a FFColumn and Protein preparation : —- Get PDB from a FFColumn and Protein preparation : v
e Input column: PDB IDs in a Free Form Column /58218 V58218 3KK6

prepared_with_version
) Downloads the structure for the PDB IDs listed in the selected
Resolution Free Form Column from the LiveReport, optinoally prepare the Model Data
structures, extracts and creates new columns with the
structures and corresponding structural information.

The sgtructure source, preparation and aligment steps can be
controlled from LiveDesign admin panel.

Input column PDB IDs Change Column... [a

[LiveDesign,PPrep]
Schrodinger 20.4.1 extra argument 1

. -preparationQRnet preparation
Add to LiveReport

extra file 3

1CX2 with V49629 docked with constraints.pdb Upload File...

] Publish(share data between Live Reports)(?)

Compound

SCHRODINGER.




Get PDB from a FFColumn and Protein preparation

% COX Give Feedback ,O = jemozzic ¥
PDB ¥ VISUALIZE +]}-3D ~ |

Project LiveReport Contents Styles

A mini (PFDB A mini A mini

HHH a1 A mini (Chain A mini . N - . . A mini (PDB
=2 v
E [] u Q PPrep li‘ Compound Structure B list) (Resolution) ;:Iasslficatlcm A mini (3D) gl:::)osltmn :‘p_r:;asri‘e:riawm title)
@ A mini (3D)
(I) Computational Models ~EFINED V38532 (1 pose)
KNIME ANGSTRO! v~ Row1_1977711137 @
X-RAY CRYS]
¥ (O Validated models
— e STRUCTUR
¥ (] Get PDB from FFC and (052 Ve LH 22 ML oo © 06-JUL-92 2020-4 BOVINE THR! ® A not (3D)
@ - COMPLEXI v/| V38532 (1 pose)
FORMED WITI
v Row1_460132198 @
Chain list BENZAMIDIN -
More available...
Deposition date
PP HN__N.__NH, REFINED 2 3 cocryst (3D)
PDB classification : Q ‘ \( ANGSTROM A prep (3D)
PDB title N X-RAY CRYS :
[] e HYDROLASE/H STRUCTURE Ensemble docking (3D)
prepared_with_version , O 2 V222790 LH 25 INHIBIT ELeA 2020 BOVINCRHRO) Get PDB (3D)
Resolution COMRLEXE
I FORMED WITH Get PDB from FFC (3D)
“CH, BENZAMIDINE

No PPrep (CT - DELETED)
Not (CT - DELETED)

PPrep (CT - DELETED)
PPrep - not (CT - DELETED)
Preparation (CT - DELETED)
Thrombin Docking (3D)
Thrombin WaterMap (3D)

More available...

Compound

1 Selected
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KNIME computational models — examples

+  Binding pose strain
Run Maestro
CSV Reader Chemistry Ligand molecule Alignment 5
(deprecated)  External Tool reader Group Loop Start Check O ——
> > Pose name | Configuration Upload as
ﬂ,‘ » v O (v d ,ﬂi. E » MCS ASL Alignment Loop End Column Filter LiveDesign Model
: Pi=slt MacroModel e Bl ————
o e ) Minimization u n > (> >t g3
. Merge Math Formula N e
LiveReport pse column Corporate ID = P . :
Pose-viewer handling »Q» — JEB. per pose 2] o) LiveDesign ®
3D column | ) Corporate ID *1 column input’
selected from e ® ‘ and new generic procotol
the LiveReport Local minimum — LiveReport column(s)
MacroModel difference “ol;:gder
Row Filter Conformational Search
> > » 0O > o] o
®
- - Core for alignment
First pose Global mimimum Jetructfile. mae
%input%

SCHRODINGER.




KNIME computational models — examples

- Structure alignment — Ligand alignment with a cocrystallized reference

Molecule Reader

(to MAE) Credentials
o> Include the Configuration Upload as
Ligand Alignment  reference Ay e LiveDesign Model
SDF Reader e 3D coordinates DS '
- %file% - N (o] o <. ® E3
sor |y Ligand template file” g v ‘. ® LiveDesign n
® Alignment on the largest Compound structure
Compound structures Bernis-Murcko scaffold input protocol
from the LiveReport of a rigid reference ligand

Runs align_ligand -ref

SCHRODINGER.
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Add a KNIME computational model to LiveDesign

« | Open Live Report ||

- Project

E ﬁ E Q li" Compound Stru

«  KNIME computational models
. . . KNIME Computational model knwf
 Workflow saved as 1 zip file with model p

d ata i n C I u d e d Open for Innovation Aniline Genotoxicity (Energ...

. : KNIME e : : S EZ::::E and protein surf... D
* Asetof workilow examples is available ., ... . ... .o g = i
to download, ready to be uploaded FROM krife
)

¥ ] KNIME

» (7 Docking and rendering_

» (1 Docking_

» (1 DockingWithSurfaces

» (1 DockingWithSurfaces-Mac
» (7 DockingWithSurfaces-Mac2

» (] Docking and protein surf... o \“
LiveDesign_admin.py

-
°
ol

-host <LiveDesign

+ Upload to LiveDesign oo

3 oD - .
. » 7 Ensemble docking o”\(
« For the SAs and sysadmin O3 pecking @ " staeton s
» ] LD docking
- A - 5 A Property radar plot (volume)
* 1 command line to run I Ugand preparation and [brary design <2 » €3 ProeryRadarPiotioge “
[3 Miscellaneous o > () Property D Atropisomerism (Found)
* [For the normal users > Protona
S o o« [
 From KNIME: 1 node to run
[  Protein preparation and refinement o
[ aQsaAr o
9  Runon aKNIME Server )
[3  structure alignment &)
[3  _Support_materials )
Validated KNIME models.pdf o
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KNIME workflow uploaded as models in LiveDesign

Project LiveReport

Q Search columns

¥ £ KNIME

Aniline Genotoxicity (Energ...
] Docking
Docking and protein surf...
Docking and protein surf...
Docking and rendering_
Docking_
DockingWithSurfaces
DockingWithSurfaces-Mac
DockingWithSurfaces-Mac2
Ensemble docking
Installation test
LD docking
Property radar plot (volume)
PropertyRadarPlotModel
PropertyRadarPlotModel...

» (] Protonation forms

>
> O
>0
>0
(g
>
>
» O
> O
>0
> O

vy
0

Glide Grid Reader

15 g

SDF Reader Embedded
in the workflow
>
SCE 3D coordinates

Compound structures
from the LiveReport

SCHRODINGER.

Reception Review copy ¥ VISUALIZE +
Docking and Dockin_g anc
IE'V Compound Structure ID rggdering_ z::g:i':;g—
(3D) score)
.
o]
v I
s, CMPD-10409 53
1 o N
v={ .
¥ F
CH; OH
O g
5 s, V58164 5.4
(o] N
= r
F
HC
L] =
3 \ 2~ V64836 53
Apply labels -
Residue information
Glide Ligand Display atoms »! n - Atom representation
Dockin Extract Properties Row Splitter Concatenate
» i e » B> B>
5 5 N g » B> e Yoy
3 - Importantones »>...
Binding site Important ones
Title No protein only Sitemap surface inball and stick ¢ ¢s Joiner
2
» B> ] G »

43D ~ |

Credentials
Configuration
_ Ry o Svegiorklow uploadas
Column Filter LiveDesign Model
2 & 4 —
> i

LiveDesign
Before uploading

Corporate ID and new
LiveReport column(s):
- Docked poses
including the surface
- Docking scores

Contents
COX1 (3D)
COX2 (3D)
Docking (3D)
Docking and protein ...
Docking and protein ...
+'| Docking and renderin...
+| protein
+/| CMPD-10409
1 pose
DockingWithSurface...
Docking_ (3D)

Ensemble docking (3D)

+

Add 3D models to visualize
selected compounds: Click here,
then browse or search for any
models containing the word '(3D)'
in the list that appears on the left.




LiveDesign model and protocol administration nodes

- Nodes to upload, download and verify
e Operate on a list of model or protocol names or files

+  Application examples:
« Create backup copies of some models before they are updated
« Create a model or protocol copy for testing changes and only visible from a specific project
« Copy from a testing to a production LiveDesign instance
* Deploy the latest version of the validated models available from the KNIME hub
* Deploy the latest version of the generic KNIME protocols
« Compare 2 versions of a protocol or a model

* Run LiveDesign_admin.py script
 The command lines are reported in the node output table.

So they can be run in a shell if the LiveDesign host isn’t accessible from the KNIME session
« The script can also be used on non-KNIME models and protocols
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LiveDesign administration nodes —

« Create backup copies of some models

application example

Credentials Download Constant Upload LiveDesign
Configuration Tabl: Creator LiveDesign Models Value Column String Manipulation Models Column Resorter Table Viewer
&y o & » > > > > » s > R > 4 » »ﬂ
O o o 0 o
My LiveDesign Model names In the same folder model name BKP  Create a model backup copy
server
@ Model name @ﬂﬂ Txt model download logs @ mc

Alignment on a cocrystallized ligand

C:\Users\jcmozzic\AppData \Local\Temp\Alignment_on_a_cocrystallized_ligand. knwf

Matched items:

Computational Models/ENIME/Validated models/Alignment on a cocrystallized ligand (1l815€)
https://ga-demo-8-5._dev.bb.schrodinger.com/admin/extprops/ldmodel/12819¢€/change/
Temporary directory created at 'C:\Users\jcmozzic\AppData\Local\Temp\Model_agitlpev’

Deleting temporary directory: C:\Users\jcmozzic\AppData\Local\Temp\Model_ agitlptwv

EATTME el FA L all b | il ol

SSCHR!

Ligand alignment

C:\Users\jcmozzic\AppData'Local\Temp\Ligand_alignment. knwf

Matched items:
Computational Models/KNIME/Validated models/Ligand alignment (l14814)
https://ga-demo—8-5.dev.bb.schrodinger.com/admin/extprops/ldmodel/14814/change/

Temporary directory created at '"C:\Users\jcmozzic\AppData\Local\Temp\Model mz7g24a7’

@ model download command

@ model download additional args

$SCHR.

315€)

SSCHRODINGER frun -FROM knime LiveDesign_admin.py -host https: //qga-demo-8-9.dev.bb.schrodinger.com -username jomozzic

-type model -mode download -name "Alignment on a cocrystallized ligand” -folder "KNIMEValidated models”

SSCHRODINGER frun FROM knime LiveDesign_admin.py -host https: //ga-demo-8-9.dev.bb.schrodinger.com -username jcmozzic

-type model -mode download -name “Ligand alignment™ -folder "KNIME /Validated models”
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Model execution

The workflow is run by the KNIME installation
embedded in the Schrodinger installation on the
LiveDesign host

The progress can be tracked from the Task page
on LiveDesign Admin panel
https://LiveDesignServer.com/admin/tetasks/task/

- Workflow overview image
- The workflow execution log 2k, LiveDesign Admin

° The executed WOI’kﬂOW along W|th the Other Home > Tasks » 5e1b7ea0757a47fe04{8575d
temporary files

Workflow
upload

Task Details

1D: 5elb7ea0757a47fe0418575d

Finished

Status:

Model Hoader: Random Forest Predictor Credentials Input - ypioad model
@. (Regression) Column Filter h - to LiveDesign
SDF Reader LigPrep QikProp  Extract Properties . 7‘ o il* o J’ i‘
o
- - =) o — ° @ Input files:
3 | i = '
R e e - . P
® ® e - knime://knime. workflow! Only relevant columns
wfile% Generate As desdri ap for the Live Report

eneral
Compound structure 3D coordinates
column (2D) from
the Live Report
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https://livedesignserver.com/admin/tetasks/task/

Customize a KNIME computational model

System specific files can be changed from LiveDesign admin page
* No need to open KNIME, nor a the Parameterize model configuration panel each time
* eg ligand alignment template, Glide grid, QSAR model file

*  The corresponding KNIME__batch.py arguments have to be added to the page too
* See Batch test node output

MODEL DATA
NAME PARAMETER TYPE PARAMETER SOURCE
extra file 1 File Parent File: mockup.txt Set Fixed »
Currently: Template.maegz| | Clear
Change: | Browse... | No file selected
extra argument 1 Text -istruct Template.maegz Set Fixed ~
. . . i Test LiveDesign
Alignment on a cocrystallized ligand: Run Maestro KNIME models  Table Viewer
Molecule Reader ﬂ ‘ ,E
(to MAE) Z
o Credentials Locally -
Visual checking Configuration
- include the Ry o >vegiorkflow  upioadas
- %file% Shape Scre.enino reference n, LiveDesign Model
SDF Reader 3D coordinates  -93ndtemplate file > 4 Joiner s . B ® = | -
5 i - —P O 2 ! ] LiveDesign )
) > B .
SOF - > ——p Before uploading ()
® Pharmacophore ) Corporate ID and new
Compound structures volume scoring, Corporate ID LiveReport colum_n(s):
from the LiveReport Best alignment only - 3D structures aligned
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Modify a KNIME Computational model

- Download the workflow from LiveDesign

S LiveDesign Admin

Home» Models
workflow (31714)

workflow File

Currently: C:\tmp\KNIME\UploadLDModel_444515577.knwf D Clear

Set Fixed

d i n p g Change: | Browse... | No file selected.
El I I I El‘ E SCHRODINGER (21715) Opening C _tmp_KNIME_UploadLDModel_385000704.knwf X
- SCHRODINGER Text /mnt/suites/suite20
« .knwf file from the Models or Tasks pages
. ENMEloge sataskyS117) = € _tmp_KNIME_UploadLDModel_385000704.knwf
KNIME logs verbosity Text INFO which is: JSON file

 Or from https://hub.knime.com

from: hitps://qa-demo-8-9.dev.bb.schrodinger.com
workflow svg file (31718)

+ Edit the workflow in KNIME e :
« and run the Upload node again s N Dot ettt
- Run the Upload as LiveDesign model node — B

Open Live Report ||

* The new model version is deployed

A5 KNME

Project

Quick Access

El' Compound Stru
@ B AZKNMEprjst &t =g

EaB| _
* Ready to be tested , e
y ) Aniline Genotoxicity (Energ...
& ::;':;::E!:J: > Docking
e -Hul
« To be used by your colleagues R > Doking st ot ..
) 7
»> Docking and protein surf... 1 e \ﬁ
- - P— > Docking and rendering_
Save Worktow | Conguraton
to add the output columns to their LiveReport = G
SDF Reader LigPrep QikProp Column Filter e LiveDesign Model
T S ST A » () DockingWithSurfaces
‘ > | copomtsones  conere " sy eevatconns New LieReport column(s): > DockingWithSurfaces-Mac
. ‘e LiveReport 3D coordinates. for the LiveReport - a selection of Qikprop properties.
f“q” Qv L= > DockingWithSurfaces-Mac2 ] b o
E s
i » Ensemble docking 2 Q”\(
~ Installation test
£ 10 ~
© Meripution » £ LD docking
Views
gﬂnxryms Property radar plot (volume)
08 HC
o, o 3
D iavall Foremr s — e — T YL IR e
- Scripting LY e Console PropertyRadarPlotModel... l:l =~n
Protonation forms 3 \ 2
Compound Add Columns "
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Turn a KNIME workflow into a LiveDesign Computational model

« |n the workflow in KNIME KNIME section

— Add the LiveReport label to the input SDF <+ In the LiveReport

reader node — The KNIME model is run on the LiveReport
— Configure and execute the Upload as compound structures and new column(s)
LiveDesign model node added.

The workflow is uploaded to LiveDesign and = :
available under Computational models > o

[] compound structure

Project Favorites

-0

23

Computational Models

All IDs
>
SN
File Edit View Node Help v Computed Properties S JN
N E @00 | §eihRoO0DoDEEMAQAHEISZC0O0|& > Quick Access 3 . HN,
V35000 V35000
AKNIME.. 32 = B A "2 KNIME_project 53 = o v
HE » 2

[ ~ » (7 Docking )
n Y& YiaME
&= knime-server (Jeal » (] Upload to Live Design M @
L My-KNIME-Hub ( Credentials ¥ &5 Upload to Live Design - Random forest bie \ﬁ/ )
£ DXAMPLES (krime Save Workflov,  Configuration o
4 LOCAL (Local Wo . “e * Add All =
3 ol Te 8 _ INsoad us - o i
SDF Reader LigPrep QikProp Column F:‘er o LiveDesign Model = Prediction (QPlogBB) 2 J\<
> - _— - . NH
s Prediction (QPlogBB) (Prediction Variance)
S a gl lg 4> fore uploadit 3  LiveDesign . ( 9BB) ( 2
® B = QPlogBB N
mpound structu Only relevant column: New LiveReport column(s):
LiveRepol 3D coor LiveReport a selection of Qikprop properties Experimental Assays

dinates for the »
< >
SN Hw. = 0O > Other Columns M N
= : Y o V35006 V35006
OH

l > Formulas
o ~ .
& Manipulation P98 Multi-Parameter Profiles

? DB > Freeform Columns

red Data 8= Outline B Console 52 &g Progress Y Description A KNIME Hub Search % bi ®8-g-=0
¥ KNIME Console Sl V35010 V35010

(3D)
vasoo2 V35002 @ 27
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Upload as LiveDesign model node — Example

- Tagged input SDF reader node and Upload as LiveDesign model node as output

Credentials
Save Workflow | Configuration Dialog - 4:456 - Upload as LiveDesign Model (‘1 col. = a
=
File
: ) o[ o Ry o _ Upload as
SDF Reader LigPrep QikProp Column Filter LiveDesign Model ‘ ‘
, o — Upload as LiveDesign Model  Flow Variables Job Manager Selection Memory Policy
= » > o) B ) ]
S0F L > n > n > l > Before u plbading 7L'iveDesign ‘ LiveDesign host: |From the Preferences v )
- ® & - LiveDesign protocol: | KNIME Workflow 204 - 1 column input (18092) %
Compound structures Generate |0nly relevant columnsl New LiveReport column(s): _ , .
from the LiveReport | 3D coordinates for the LiveReport - a selection of Qikprop properties /| LveDesign project: |Giobal 2
[N &
ofile% ‘ Schrodinger Suite: From the Preferences v
Dialon - 2181 - Credentials Inout (Live Des: _ O % Folder: |KNIME/Validated models
Read molecules - 0:2 — O X d table - 0:38 - Column Filter (Only relev - O > ialog - 21181 - Credentials Input (Live Design)
Eile Hilite MNavigation View File Hilite Navigation View File Corporate ID column: ' Corporate ID v ]
Pru'D-erﬁes . Flow Variables Table “default” - Rows: 3 Spec - Columns: 3 Properties Flow Variables Control  Flow Variables Job Manager Selection Memory Policy 3D column type: |Ligands v
Table "default™ - Rows: 3 Spec - Columns: 2
@ e Label: LD credentials ~ C - . e
T [8] Molecule Row ID a cT |ﬁ] QPlog=B ommand type: v
w ID soF Molecule Description:
name e Enter Description = :
= Molecdie: VoA Vesri3 Row0 Molecule: V64713 #atoms:... V64713 . A Overwrite Model
Rowl Molecule: V64... V64719 Row1l Molecule: V64719 #atoms:... V64719 -1.377 v PyMOL script:
Row2 Molecule: V64... V64721 Row2 Molecule: V64721 #atoms:... V64721 -0.201 v Variable Name: Id_credentials
Parameter Name: ||d credentials
Username: Jean-christophe.mozziconacd
Password: Iy
[~#] Prompt user name in wrapped metanode dialog/wizard
[[] save password in configuration (weakly encrypted) oK Apply Cancel )
[[] Use KNIME Server Login (when run on server) v
oK Apply Cancel ©)
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Upload as LiveDesign model — configuration

* Machine specific - LiveDesign host and Schrodinger suite
« Mandatory, but ideally from the workspace preferences

« lIdeally running the same KNIME version as used to create
the workflow

« Model location - Project and Folder
« Can keep the defaults
. - Protocol and Corporate ID
« Mandatory, but set by the workflow creator
« LiveDesign protocol
 The 2 generic protocols
« Modified protocols for specific scenarios

e Corporate ID column

 To be used to match the workflow results with the LiveReport
entries

« Workflow execution and output - 3D column, Command
type, Overwrite and PyMOL

« Optional, workflow specific and set by the workflow creator

SCHRODINGER.

< LiveDesign host: |From the Preferences «

/\

rodinger Suite: From the Preferences

iveDesign project: Global

coder: |

LiveDesign protocol: | Choose a protocol «

Corporate ID column: |Molecule name v
3D column type: |Ligands
Command type: 'Normal ~

[+7] Overwrite Model
PyMOL script:

« 3D output column type

* Ligands, Docked poses,
Protein-ligand complexes

« Command type
« Click to run or automatically
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Upload as LiveDesign model — extra argument and extra file fields

- The extra argument and extra file fields are SOF Reader ‘“‘““’E
. e Conf
populated automatically =1 P
« For the nodes tagged with %input% Compousa stucksee | Choctng  ePlacement
- Find the list of supported nodes in the output of rom e tetepert IE 1 confo
the Get help node with $SCHRODINGER/run o i coett S e
KNIME_batch.py and -print_allowed - N W
* In a Parametrized model the CSV reader node . '_
taking the data from the LiveReport must be Region  Mutable orimmutable
tagged with LiveReport winpute St
- These fields can be exposed in the
Parametrize mOdeI panel :Ij::l_ o PARAMETER DATA © PARAMETER SOURCE

TYPE

« Changing the Parameter source on the model | ... o0

Ad m | N pag e extra argument 1 Text Parent Data: -dummy
-region ‘c1cccect’ y

ZA

extra argument 2 (20942)

extra argument 2 Text Parent Data: -dummy Set Fixed
-mutable false y

extra argument 3 (20924)

extra argument 3 Text Parent Data: -dummy Set Fixed
-dummy
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Upload as LiveDesign model node — Example

- The workflow is uploaded as Model to LiveDesign
— Using a dedicated KNIME protocol
» Add or ask your Solution Architect B ciova

- O BRI Global 0521119 v
to add the generic Protocols to your [l 5 et :

E D E > Project Favorites o
. . B
LiveDesign host o T— 5\&
D HN.
1

v Computational Models

— The workflow is run on the LiveReport e ij

753 KNIME
» =] Upload to Live Design

structures and new columns are added 7E5 U o LiveDesin- Rand st :{J
~

* Add All
m Prediction (QPlogBB)

= Prediction (QPlogBB) (Prediction Variance) 7
= QPlogBB Q

Experimental Assays

N

Other Columns . o
’ W o V35006 V35006
oH

Formulas

w

#°  Multi-Parameter Profiles

V35002 V35002 @

=~

Freeform Columns
NZ |
™
/@\ ‘ECO&N) V35010 V35010
I N =
H |
=
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KNIME computational models and protocols

*  Protocols

« (Generic protocols

 KNIME Workflow
Takes the 'Compound Structure' column (ligands in 2D) as input
* KNIME Workflow - 1 column input
« Takes 1 column from the LiveReport as input (3D structure, FEP map, string...)
» Selected when executing the corresponding Parametrized model

« Use as template to create customized protocols for specific scenarios
 Run KNIME_batch.py from the Schrodinger Suite
* Available under: $SCHRODINGER/knime-v*/data/
« LiveDesign_admin.py -type protocol -mode upload -file KNIME_Workflow 20-3.json ...

- Qutputs
e String, number, image columns

« 1 structure column (ligand, pose viewer or complexes), with possibly several poses, a
surface or pharmacophore hypothesis
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Upload as LiveDesign model node — Overwrite option

To update an existing model. eg:
« QSAR model building

« Local KNIME workflow
 QSAR prediction in LiveDesign
1. Prototyping
«  Workflow fixes tested locally
« Then tested in LiveDesign
Upload
2. Improvements ‘

. Uploaded and tested in LiveDesign [ Run the Upload as LiveDesign model ] b
node (Overwrite option on by default) “
3. Updates My QSAR

E AL
Sy
o) £
& -

_ _ prediction”

* With new versions of the QSAR model generated with (W QSAR’ tLr'lveDetS'gg t LivelReport
- . model running the up to date column
tSr:reucQtﬁrAe\FSQ building workflow run on new chemical KNIME workflow updated
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Summary

*  KNIME computational models KNIME @®
® Some ready to be |nsta”ed and used KNIME Hub > schroedinger > Spaces > Public > LiveDesign_models
* Growing set of models derived from the KNIME workflow examples *s ADME &

available on https://hub.knime.com

P,

Atropisomerism

=

Bioisosteres

*  Deploy to LiveDesign
* Through a python script (no KNIME installation required)

=

Docking

=

Docking and protein surface

* Customization
* Replace system specific files (outside of KNIME)

=

ESP surface

)

Ensemble docking

* Model creation or improvement
* 1 click to create or update the model from KNIME
* No need to use LiveDesign admin page

=

Installation test

Ligand CNS desirability plot

=

=

Ligand CNS desirability range plot

)

Ligand alignment

* Computational model execution

* Same look and feel
* KNIME run behind the scene on the LiveDesign host

)

Ligand property radar plot

o

Low energy conformation

)

My workflow running on a KNIME server

The modelers can more easily deploy their methods to LiveDesign to the
medicinal chemists

P,

Protonation forms

Random forest

6 | 62 | oo | o2 | o2 | oo | 6o | 6% | 62 | 62 | 62 | 62 | 6 | 62 | 6%

2
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Deploy your computational methods in LiveDesign

Upload and run KNIME workflows

> Flexible
« Especially suitable for more complex or specific workflows
* Visual programming and overview of the workflows

- Simple and quick
« Create workflows yourself or edit the parameters of some provided by Schrodinger
« Upload and update the Computational models in 1 click

*  Open to third party tools
« Community nodes: RDkit, Lilly, Vernalis, R scripting nodes...
« Other provider nodes: Chemaxon/Infocom, MOE, BioSolvelT, Cresset...
 Any command line tool

« All Computational models have the same look and feel in LiveDesign
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KNIME vs. Python

KNIME workflow

- Visual programming « 300+ lines of code
o LiveDesign Administration panel
o G"e:’" Ch"":L;p - G'Eii"nl"" LoopEnd  Bestposs «  Set up the command,
. N L L inputs and outputs

)
. Cpt
2 conformations o ] 4 node EE LiveDesign Admin

Scripting

of the binding site Ensemble docking
Site administration
SDF Reader LigPrep Credentials Input
UNoad m°del MODEL AND PROTOCOL CONFIGURATION
r SR > to l-;eDesmn Drvers Change
h o COMMAND
S0F > » Protocols + Add Change
> e Models + Add Change
2 (] 2 export SCHRODINGER=/mnt/suites/suite2019-2 && $SCHRODINGER/run ${pythonfile:FILE-INPUT} ${SDF-FILE} --maxconf
${MaxNumOfConformers:NUMERIC-INPUT} --smarts ${matching smarts:TEXT-INPUT} --force_field ${forcefield- TEXT-INPUT} Parameterized Models Change
o, 0,
Yofile% Genenrate o3 MODEL DATA
Compound structure 3D coordinates My LD instance cat results.csv HAME FARAMETE TYPE DATA © FARAMETER SOURCE
column (2D) from + A Another Command U@
Ihe Li-ve Report ml_sci File - From Parent
- PREDICTIONS
- Upload or update the computational
1D 12826
ar diagram Ligand Interaction Diagram Image (e.g. .png. .jpg)
- . - . - gt File n) (21227 RS
maodel In Livevesign in 1 CIIC wariecn
1D 12828
P h - ligand Ligand 3D Structure Ligand
ython script
protein Protein 3D Structure Target
1D 12830
status Run Status String

+ Add Another Prediction
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Deploy computational methods in LiveDesign

—

- Maestro tasks  In LiveDesign

F A
O o

|
] .

3%
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Deploy computational methods in LiveDesign

_ _ Computational
automation Automation tool model
Maestro tasks:

« 1 command or tool

eg Glide docking in 1 grid
- Several tools

iIncluding pre and post
processing steps

« Third party tools
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Automation tools

Automation tools:

. « Command lines or Computational
automation VSW model
» Python script
*  Visual

programming:
KNIME, Pipeline
Pilot

'-‘_‘!"':
B Schrodinger Command Prompt — O = Lgal ‘
~
C:\>
- .
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Glide docking from Maestro to LiveDesign

automation «  Glide python script Computational

model

() Ligand Docking O X ( j K
Receptor grid:| From file Display Show grid boxes
File name: | || Browse... 1
———
Ligands Settings Core Constraints Torsional Constraints Output ’

i

%

Ligands to be docked

We strongly recommend that you prepare the ligands before docking (for example, with LigPrep or
MacroModel).

Use ligands from: |Files -

File name:|

Range:[t  [%fto: 1000 % [l Ena

et o Other specialized python scripts

Do not dock or score ligands with more than: rotatable bonds

Scaling of van der Waals radii

. . . .
To soften the potential for nonpolar parts of the ligand, you can scale the vdw radii of ligand atoms with are aVaI | a b I e I n L IVe D e S I n
partial atomic charge (abselute value) less than the spedfied cutoff. No other atoms in the ligand wil be
scaled.

Scaling factor: Partial charge cutoff:

But what about a more complex docking workflow?
oot ¢ Bl eg Docking in several protein

Host=localhost:8, Incorporate=Append new entries as a new group Job Settings...

conformations

Upload to LiveDesign.
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Create Protocols and Models manually

Schrodinger Command Prompt - [m] X

Computational
model

automation

PYTHON API

COMMAND DRIVER
. - - 1D 3960 | I
% L I Ve Des I g n Ad m I n export SCHRODINGER=/mnt/suites/suite2019-2 && $SCHRODINGER/run ${pythonfile: FILE-INPUT} ${SDF-FILE} --maxconf 1 —m

${MaxNumOfConformers:NUMERIC-INPUT} --smarts ${matching smarts TEXT-INPUT} --force_field ${forcefield TEXT-INPUT}

1D 3961
MODEL DATA

SITe admlﬂlstra’[IOﬂ cat results.csv e — —

NAME

PARAMETER SOURCE

m|_script (21224)
+ Add Another Command "

MODEL AND PROTOCOL CONFIGURATION e

Glide Runner Script File -
Drivers p+
Grid File (ip) (21225)

pml_script File -

Grid File (.zip) File - From Parent
Protocols

Input File (in) (21227)

Input File (i) File - From Parent
Models
Parameterized Models FREDICTIONS

NAME (IN MODEL) © DISPLAY NAME © TYPE DECIMAL PLACES
Tasks 1D 12826

diagram Ligand Interaction Diagram Image (e.g. .png, jpg) 0

D 12827

score Score Real 2

012828

ligand Ligand 3D Structure Ligand 0

D 12829

protein Protein 3D Structure Target 0

D 12830

status Run Status String 0

+ Add Another Prediction
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Upload KNIME workflows to LiveDesign

KNIME
automation
workflow

- Several tools/stepsin ¢ Visual programming

Computational
model

F AL

Maestro And a generalization of the
« Third party tools Glide Upload mechanism: ’
— RDKt - Flexible
— Vernalis’ PDB query tools
— MOE - Easier and less error
— Cresset prone than in LiveDesign
— Spotfire Administration page
configuration

«  Any command line tool
eg Tripos Unity
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Docking in several receptor conformations

KNIME |
automation Computational
workflow model

- More complex/different workflow \70

« Other output columns

(aiide GridReader | cunkLoopsae~ © - COMpUtational model creation
B = and update in 1 click
o0 o \
2 conformations Km Credentials Input mode
>of the binding site J '-lsll;’oc::i:g ‘ Loop End Best pose Column Filter &a o— E?::De‘;?g:l
SDF Reader LigPre '
= e \[E e
[ ] ] &
] [ Ensemble Only relevant columns
%file% Genenrate \docking for the Live Report
Compound structure 3D coordinates
column (2D) from

the Live Report
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KNIME workflows

«  Combining and nodes

IR Hamet Random Forest Predictor Credentials Input 51034 model
Regression Column Fiiter to LiveDesign
. _ _ & (Reg ) e iveDesig
SDF Reader LigPrep QikProp | Extract Properties n > *1* s > n
= > » > L > - [ ] Q
>
SOF u > u n %file% ? @
@ ) ® ) m'mﬁ:’:ﬂ;n";zg f;rldlowl On y relevant columns
%file% Generate As descriptors for the Live Report
Compound structure 3D coordinates
column (2D) from
the Live Report
W LigPrep — O x
. Force field: | OPLS3e '
* Visual coherence

- - Run any command line tool
between the KNIME | © s s sesumpreefro ol ]

et 10 oo In the Chemistry external tool node
Using: () Tonizer @) Epik
nodes and Maestro

[] 1nclude original state
[] pesalt [] Generate tautomers

panels

Computation:

(C) Retain specified chiralities (vary other chiral centers)
(@ Determine chiralities from 3D structure
() Generate all combinations

Generate at most:per ligand
[] For SD V2000 input, generate enantiomers if the chiral flag is 0

OK Cancel
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Export to LiveDesign — structure columns

Import from Table Row To LigPrep Column Filter LrEv:pl;)ens:)n
Credentials Input LiveDesign LiveDesign ID Variable Loop Start Most similar Loop End (2 ports) »

e .n L ’} N, PDB SMILES Query ’3 < ¢ »a, g - » B8

- P'i; : : g ~ PDB ligands | Li an‘clls
LD credentials LiveReport 1 ,’ Mares 1 fo?m ?
ligand structures gt iy - LiEv?[;)ensit:n
. . . . . threshold = 0.55
PDB structures containing ligands similar . _ >0 > B
to each LiveReport structures e T T, R .
Preparation of the most similar complex —» } 2 5 | } B Protonation forms

New LiveReport columns for the PDB
structure, Ligprepped ligand and its Epik
protonation forms.

PDB complexes

Conten its

Docking i = PDB e A2A Watermap (3D)
[] Compound Structure D complexes D°°k'"(93m 2D view fa%? igand Epik (3D) (prepared PDB (PDB ID) PDB (3D) & [ )
9 (3D) POSEE with version) J \ ) COX1 (3D)

Docking complexes (..

Docking poses (3D)

j\/ o - < r ) ¢ Epik (3D)
o s el N\N " d ~ \ 4 J Ligprep (3D)
sl & Vi e B
O & \©f\;‘/\<\/a CHEMBL192 |8 @ @ © @ 2020-1 1TBF @ § > 4 ‘
1 ( 2020-1 1TBF \ & |PDB (3D)
o s omeme (@ @ W W e |
we ! | Protein/Other
¢ : oGy
N ;

“ i
Tl A 2034 2020-1 1TBF
e < CMPD-10182 |8 N S 8 0 XX ImEE
9 2020-1 1TBF
!

3
Q
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