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Validated KNIME LiveDesign computational models

A variety of KNIME LiveDesign computational models are available on the KNIME hub
and easy to upload to any LiveDesign instance thanks to the Upload as LiveDesign

model node. These models will be added to the KNIME folder under the Computational
Models section of the Data & Columns tree.

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

- ADME and molecular properties - Protein preparation and refinement
»  Docking + QSAR

« Ligand preparation and library design < Run on a KNIME Server

- Miscellaneous - Structure alignment

+  Plotting

SCHRODINGER.



https://hub.knime.com/schroedinger/spaces/LiveDesign_models/latest

Validated KNIME LiveDesign computational models

- ADME
« ADME: Calculates some ADME properties with QikProp.
« Atropisomerism: ADME properties are calculated with QikProp.
 ESP surface: Runs a semiempirical calculation to optimize the ligand geometry and
generates the ESP surface.
- Ligand preparation and library design

« Bioisosteres: Replaces functional groups of each input ligand with bioisosteres, generating
all the single replacements.

 Low energy conformation: Reports the lowest energy conformation from a MacroModel
conformational search.

* Protonation forms: Generates protonation forms with Epik and adds a new column with the
structure of the most probable form.
*  Miscellaneous
 Basic example: Adds 2 simple columns to the LiveReport.
 FEP analysis: Extracts simulation quality analysis information from a FEP map column.
* Installation test
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Validated KNIME LiveDesign computational models

- Docking

« Binding pose strain: Minimizes the binding pose conformation to a local minimum and runs
a conformational search to find the global minimum. Calculates the conformation energy
difference between the local and the global minima

* Docking and ligand strain: Docks the compounds with Glide, minimizes the binding pose
conformation to a local minimum and runs a conformational search to find the global
minimum. Calculates the conformation energy difference between the local and the global
minima. Aligns the global minimum conformation on the initial binding pose.

 Docking and protein surface: Docks the compounds with Glide. Also generates the
protein surface and changes the rendering of the binding site (atoms displayed, residues
labelled and the atom representation) to highlight important residues.

 Docking and rendering: Docks the compounds with Glide and changes the rendering of
the binding site (atoms displayed, residues labelled and the atom representation) to highlight
Important residues

« Ensemble docking: Docks the compounds with Glide in 2 binding site conformations and
reports the binding site conformation where it scores the best and the corresponding
docking pose.
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Validated KNIME LiveDesign computational models

- Plotting
« Ligand CNS desirability plot: Generates radar plots for the CNS desirability MPO
properties.

 Ligand CNS desirability range plot: Generates radar plots of the CNS desirability MPO
properties and the number of rotatable bonds with the optimal property range.

« Ligand property radar plot: Plots a set of molecular properties and reports the radar plot
generated for each ligand as image in the LiveReport.

- QSAR

« Random forest: Runs a pregenerated random forest QSAR model using physicochemical
properties generated with QikProp and reports the predictions.

 Run on a KNIME Server
« Workflow running on a KNIME server: Runs another workflow remotely on a KNIME server.
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Validated KNIME LiveDesign computational models

* Protein preparation and refinement

« Cocrystallized ligands: Prepares the protein-ligand complexes in the selected column from
the LiveReport and extracts the ligand structures and list.

« Get PDB: Download the structure for the PDB IDs listed in the selected column from the
LiveReport, extract and create new columns with the structures and corresponding structural
information.

 Get PDB from FFC: Downloads the structure for the PDB IDs listed in the selected Free
Form Column from the LiveReport, extracts and creates new columns with the structures
and corresponding structural information.

« Get PDB from FFC and preparation: Downloads the structure for the PDB IDs listed in the
selected Free Form Column from the LiveReport, optinoally prepare the structures, extracts
and creates new columns with the structures and corresponding structural information.

 Related PDB structures: PDB structures containing ligands similar to each LiveReport
structures are listed. The PDB structure with the most similar ligand is prepared and added
to a new column in the LiveReport. New columns are also populated with the Ligprepped
ligand and its Epik protonation and tautomeric forms.
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Validated KNIME LiveDesign computational models

« Structure alignment

« Alignment on a cocrystallized ligand: Aligns ligands on a rigid template structure using
Shape screening. The template structure file can be changed on the model admin panel.
The workflow is uploaded as Computational model in LiveDesign.

Ligand alignment: Aligns ligands on a template structure using Shape screening.
 Pharmacophore screening

« Installation test: Runs basic test and installation checking.
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Docking — Ensemble docking

Credentials
Configuration
Glide Grid Reader Chunk L(m Start Glide Lmﬂﬂd & o Save'W’Orl(ﬂow Umd model
n > S, Docking PoseViewer-to-Complexes  Loop End Bestpose Column F:ter n o, A to LiveDesign
= -
[ty 1
> o
} i+
] o > ﬂ > > E d > O ’ ” g l o LiveDesign o
2 conformations o o o o Before uploading
of the binding site Ensemble docking Only relevant columns New LiveReport column(s):
SDF Reader LigPrep for the Live Report - D(;I)cid:I:icpg:eess
o > - Binding site it docks the best
SUT > > n >
o o
%file% Generate

Compound structure 3D coordinates
column (2D) from
the LiveReport

Docks the compounds with Glide in 2 binding site conformations and
reports the binding site conformation where it scores the best and the
corresponding docking pose.

* Uses “KNIME workflow” generic protocol

* Replace the Glide grid file located in “_Files” folder in the workflow
with your grid file or in the Glide grid reader node in KNIME

° Takes Compound structure column as input
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Docking — Docking and rendering

Glide Grid Reader Apply labels - Credentials
u o Display atoms Residue information Atom representation Configuration
» B> » B> » B> & e
in tEhrzs\?odr(:gw Gliie Ligans s oas Upload model
Docking Row Splitter | Binding site Important ones Important ones | Concatenate to LiveDesign
SDF Reader LigPrep P > o in ball and stick .,
B »= = »
> P > - > »...
No protein New LiveReport column(s):
%file% 3D coordinates - Docked poses

Compound structures - Docking scores

from the LiveReport

Docks the compounds with Glide and changes the rendering of the binding site
(atoms displayed, residues labelled and the atom representation) to highlight
Important residues.
Uses “KNIME workflow” generic protocol
Takes Compound structure column as input
New LiveReport column(s):
* Docked poses
* Glide scores
Replace the Glide grid file located in “_Files” folder in the workflow with your grid
file.
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Docking — Docking and protein surface

Run Maestro

¢

Glide Grid Reader Apply labels - o

Credentials
_ Residue information | Rendering Configuration
o — - . checking
. Glide Ligand Display atoms > > Atom representation | &I e Save.Wurkﬂow Upload as
. o A r —
o Docking Extract Properties Row Splitter e : T Concatenate Column Filter LiveDesign Model
\-I- . "ﬂ""’ . .,’ . . ™ — .D- E—-
o o, > » > = ~ = ~—» Eq B > . - >
SDF Reader e’ » O O/ =, - important ones o s | / 85 LiveDesign
> 3D ooordinates.-": o ® o Binding site Important ones » f) o Before uploading
507 g s Title No protein only Sitemap surface inballand stick & o< Joiner [Corporate ID and new
_ P : - > // LiveReport column(s):
i - pa— | Lr - Docked poses Test locally the
,Ompound _Strudures — h’ inc'uding the surfaci Li\reﬂesign KNIME mndEI
from the LiveReport ® c - Docking scores >

>

Docks the compounds with Glide and generates the protein surface.
* Uses “KNIME workflow” generic protocol

° The Glide grid can be changed from the Admin page

° Takes Compound structure column as input and creates the following new LiveReport column(s):
* Docked poses including the surface

° Docking scores
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Docking — Docking and protein surface

- PyMOL script section to control the surface rendering

File

Upload as LiveDesign Model ~ Flow Variables Job Manager Selection Memory Policy

LiveDesign host: |From the Preferences v 1Y)
LiveDesign protocol: | KNIME Workflow 20-4 - 1 column input (18092) v
LiveDesign project: ' Global v

Schrodinger Suite: From the Preferences v

Folder: KNIME/Validated models

Corporate ID column: Corporate ID v
3D column type: |Ligands v
Command type: Normal v
Overwrite Model
PyMOL script:

cmd.ramp_new("surf","CT",range=[-20,20],color=["red","yellow

cmd.set("surface_color","surf","Surface*")

l

,"green’",

blue","magenta"])

[*~J)

OK Apply Cancel
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Docking — Binding pose strain

Credentials
Configuration
Chemistry Ligand molecule h o— Upload as
CSV Reader External Tool reader MacroModel Column Appender Alignment Column Filter LiveDesign Model
> vg . Minimization - > i ()
H, » > g LI = sl p >+ > it » . : >.
o 5 OE il Merge  Math Formula > & L LiveDesign !
> O r
® ) ‘ 2 . & ® ® @
%file% pse column | ] > 10 Initial Corporate ID and new "1 column input’
Specified column handling Local minimum ® conformation LiveReport column(s): generic procotol
‘ - Global minimum conformation
MacroModel Energy aligned on the initial one
Conformational Search difference - Local-global minimum conformation energy difference
> O »r
[

Global mimimum

° Minimizes the binding pose conformation to a local minimum and runs a conformational search to find the
global minimum. Calculates the conformation energy difference between the local and the global minima

° Takes a Pose Viewer 3D column as input

° New LiveReport column(s):
* Global minimum conformation aligned on the initial one

* Local-global minimum conformation energy difference
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Docking — Binding pose QM strain

Credentials
Configuration
Chemistry  Ligand molecule Aligmement 8 e Uploadas
CSV Reader External Tool reader Column Filter leeDesmn Model
> o
&, » > OoP >n> ~ 1 _
i MacroModel LiveDesign
o ® || Minimization QM optimization Energy difference o
%file% pse column - 5 Corporate ID and new *1 column input’
Specified column handling PO r n :E> LiveReport column(s): generic procotol
- Global minimum conformation
- (optional) aligned on the initial one
' Local minimum - Local-global minimum conformation energy difference
String © MacroModel e
QM optimization | Fo_ngnnranon C?fgnga.tlonal Search QM optimization ok (St
— ~ ase JE Referenc
. S g lg . g " e
o o o (optional) @ > = > Cross Joiner Column Rename RMSD Sorter Row Filter Column Filter  Column Rename
" 1! -
Activate and  Calculation host<CPU>  with >0.5Ang difference  Within 0-10 kcal/mol ol e Ve : i» >l : o) : it > > i >
DFT method Y%input%% to previously selected > & > -
set on the Admin page . » ' - » - -
-host localhost?2 D Binding pose _Moble RMSD Closest
as reference alignement
® Takes a Pose Viewer 3D column as input ExtractProperties  Sorter  RowFiter  Column Appender Math Formula Loop End
> O > >t > :”g» > 1 > L
1 . )
° New LiveReport column(s): . . . . . g
L. ) ) ) ) Jaguar energy QM energy Lowest energy Energy difference mmn:
¢ Global minimum conformation aligned on the binding pose ISR B e N
o the docked pose
. . -the lowest energy
®* Conformation energy difference between
® the conformer closest in RMSD to the docked pose
® the lowest energy
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Miscellaneous — FEP analysis

Credentials
Configuration
h & Save_xv — Upload as
FEP map column Column Filter — LiveDesign Model
' @ & \_L] -
5 LiveDesign O
Selected in the ® Bs;zre B
LiveReport in the Corporate ID and new el Using the
Parametrized model LiveReport column(s): "1 column input”
panel - Simulation quality generic protocol

columns

Extracts simulation quality analysis information from a FEP map column.
° Uses “KNIME workflow — 1 input column” generic protocol
° Takes a FEP+ map column as input

* New LiveReport column(s): e cox Give Feedback 0 = jomozzic ¥

77} | Open Live Report COXFEP v

¢ Energy Conve rgence ‘:I' Compound D fmp FEP map FEP1 (Energy FEP1 (CCC FEP1 (Lig. FEP1 (REST
¢ CCC conve rgence Structure (.fmp) Conv.) Conv.) RMSD) Exch.)
° ; D¢ |
Higand RMSD g V217803 = Fair Good Good Fair
* REST exchange e ove =
u V217804 EL Fair Good Good Fair
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Plotting — CNS desirabllity radar range plot

Save Workflow  ynioad as

LiveDesign Model

_.E._ —

Credentials
Configuration
Chemistry h o—
SDF Reader Table Creator External Tool Parsing Data Column Rename Radar Plot Appender Renderer to lmage Column Fiter
y— I g > ]
e i e 5 S i
- - - processing - - -
Compound structures MPO Python script Run the Ideal range Ideal property ranges: png New LiveReport
from the LiveReport python script in property name 0 <RotBonds <10 column(s):
8=pKa=10 - CNS desirability
Maestro Molecular 1 <HB donnor <3 - Radar plot images
Properties 360 = MW = 500
40 < TPSA<90
—p» [ 2<logD=4
E 3=<logP <5
o
Rotatable bonds
logD (2-4)

Generates radar plots of the CNS desirability MPO properties and the
number of rotatable bonds along with the optimal property ranges.
* Takes the Compound structure column as input
°* New LiveReport column(s):

* Radar plot image RotBonds (0-6)
° Uses “KNIME workflow” generic protocol
°*  The mode and overview are available here on the KNIME hub

MW (360-500)
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Before uploading

HBD (1-3)
logP (2-4)

TPSA (40-90)
CNS desirability

pKa (8-10)
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https://kni.me/w/nBCdvMVz_xpJMvVT

Protein preparation and refinement — Get PDB

Credentials

Configuration
LiveReport h ._Saf.v%rkﬂow Upload as
data column Get PDB structures Extract Properties Column Rename Column F:ter ", LiveDesign Model
-
a3 4t
} > } » B> 4 4 g g LiveDesign o
PDB IDs ® @ S} Blefo(r,g o

PDB information Corporate ID and new uploading Ligand

LiveReport column(s):
- Protein-ligand complex
- PDB resolution, deposition date
- PDB title, chains, classification

Downloads the structure for the PDB IDs listed in the selected column from the LiveReport, extracts and
creates new columns with the structures and corresponding structural information.
* Uses “KNIME workflow — 1 input column” generic protocol
° Takes a text column with PDB IDs as input
° New LiveReport column(s):
* Protein-ligand complexes

* PDB resolution, deposition date
* PDB title, chains, classification | cisitcaton  C#(7POCD) - eposton - Get7B 702 st Gty (Resonten

CATALYTIC DOMAIN OF

1TBF HUMAN
1TBE 1ETR HYDROLASE @ 20-MAY-04  bLOSPHODIESTERASE 5A IN A 13

COMPLEX WITH SILDENAFIL
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Protein preparation and refinement — Get PDB

«  Select the PDB ID column from the
LiveReport

Get PDB

Description:

Get PRB

LiveReport Model Data
data column Get PDB structures Extract Properties  Column Rename
a’
=z = e w
In this Live Report Other Columns

PDB IDs ® »

PDB information Solubility QSAR (ph7.4) (LogS)

Membrane (dG _insert)

Credentials ADME profile
Configuration Thrombin Docking (Ligand Interaction
Save Workflow ;1004 Diagram)
c o Fater & o _.W alienion - el Thrombin Docking (3D)
o——— - —& B 9 Thrombin Docking (Run Status)
B ili > LiveDesi DPuinsh(share data between Live Reports)(?) Thrombin WaterMap (3D)
Ivebesign
9 ® Thrombin Builder (3D)
) Before o ideas
uploadin . =]
C(_)rporate ID and new P g Ligand Run FEP
| PLII':) igﬁ?&f;ﬁzlumn(;ix Modeling Status
- PDB resolution, deposition date Recommend for Synthesis
’
- PDB title, chains, classification Restricted Column (undefined) 17146
PDB ID (PDB ID) v
< >
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Protein preparation and refinement — Cocrystallized ligands

Credentials
Configuration

Protein Preparation Q. ._S&E.Woncﬂow Upload as

Structure column Wizard Ligand extraction  Structure content Column ther . LiveDesign Model
o =1
%} } %> EES
o n > > > > l > LiveDesign (]
® Ligand occurrences o Beforg ®

Clean up Corporate ID and new uploading Ligand.

LiveReport column(s): Using the
- Ligand 3D structures "1 column input”
- Ligand list and by chain generic protocol

Prepares the protein-ligand complexes in the selected column from the LiveReport and extracts the ligand
structures and list.
° Uses “KNIME workflow — 1 input column” generic protocol
° Takes a 3D structure column with protein-ligand complexes as input and add the New LiveReport columns:
* Ligand 3D structures
* Ligand list and list by chain
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Protein preparation and refinement — Related PDB structures

Credentials
Configuration
Table Row To . Saie'vwrkﬂow Upload as
Smiles  Variable Loop Start Most similar Loop End (2 ports) GetPDB  Column F:ter o D - LiveDesign Model
SDF Reader PDB SMILES Query > > ® -
. p y - e | E——
= g e B
nd » oy _
SOF L8
aath conversion ® »> ligand PDB L c Before uploading
=} 19 New LiveReport column(s):
Compound structures Ligand similarity - Protein-ligand complex
from the LiveReport threshold = 0.55 - PDB structure information

* Requires a Vernalis node
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Protein preparation and refinement — Get PDB from FFC and preparation

String Credentials
Configuration Configuration
Free Form - Protein Preparation & o SaveWorkllow  ypioad as
Column input Get PDB structures Switch Wizard PDB information  Column Filter LiveDesign Model
- " —of - e
1 o Vg parion —SIE O™ IV S AT
Frten prepasin R —
Column from the LiveReport %input Wizard / . soad .
selected in the String ‘ Clean up _ ‘ Corporate ID and new upioaaing *1 column input’
Parametrized model panel Configuration | Lol = LiveReport column(s): generic procotol
| - Protein-igand complex
Qe ‘ - PDB resolution, deposition date
Preparation and - PDB title, chains, classification
s minimization
Minimization
-minimizationORnot not
%input%
““ . ” .
* Uses “KNIME workflow — 1 input column” generic protocol
° The Preparation and minimization can be un/disabled from the Admin page

MODEL DATA
NAME PARAMETER TYPE DATA ©
extra argument 1 (48323)
extra argument 1 Text -preparationORnot preparati
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Protein preparation and refinement — Get PDB from FFC and preparation

jemozzic ¥

Give Feedback p

LUMNS PDB v VISUALIZE +|.\- 3D ~ |

Project LiveReport

Contents Styles

- . - A mini (PFDB A mini A mini -
E ﬁ H li“ Compound Structure -1 f_\';mm (Chaly Alen: i classification A mini (3D) (Deposition (prepared_wit ?“m'm (13
1] [I Q PPrep D =) (ReoEIieny) ) date) h_version) )
@ A mini (3D)
(I) Computational Models REFINED v V38532 (1 pose)
KNIME ANGSTRO! v~ Row1_1977711137 @
X-RAY CRYS!
¥ (O Validated models
HYDROLASE/H STRUCTUR ® A not (3D)
¥ (] Get PDB from FFC and T} (BB VESE el 22 INHIBIT © il 202C BOVINE THR(
@ COMPLEXI v/| V38532 (1 pose)
3D FORMED WITH
v Row1_460132198 @
Chain list BENZAMIDIN -
More available...
Deposition date
) ) N _NH REFINED 2 SEzERBi(ED)
PDB classification . Q e Y z ANGSTROM A prep (3D)
. \ N X-RAY CRYS]
PDB itl “ ;
e ] I ORGSR STRUCTURE Ensemble docking (3D)
prepared_with_version , O 2 V222790 LH 25 INHIBIT ELeA 2020 BOVINCRHRO) Get PDB (3D)
. COMPLEXE|
Resolution
o 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...

WELCOME, DEMO. STATUS / HELP / Lt

Change Model

ID: 18271
Name: Get PDB from FFC and PPrep
Compound
MODEL DATA
NAME PARAMETER TYPE DATA © PARAMETER SOURCE
extra argument 1 (48323)
extra argument 1 Text -preparationORnot preparat Set Fixed >

Input column (48324)
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Alignment — Pharmacophore screening

Credentials

Phase Hypothesis Configuration
Reader & ° Save Workflow Upload as
—®
Hits LiveDesign Model
OPr—cr—es-ou ® of ' Ne— o
Bhase Screening——p > ] > H
SDF Reader 3D coordinates ] \'-—p —b '\\ LiveDesign o
- j Yefile% > o » o I|| Before uploading
SDF > ™ ih Ph 1 h|)_(|pothti5|s. h o Score threshold | New LiveReport column(s):
-ihyp aseHypothesis.phypo _ - -
o || Run Maestro 3D ligand alignment

on the pharmacophore hypothesis

\
Compound structures \_ - Matched sites and alignment score
from the LiveReport —»

- Screens the LiveReport ligands against a pharmacophore hypothesis.

- It takes the Compound structures as input and adds as new LiveReport
columns:

- The structures aligned on the pharmacophore features
- The matched site list
- The alignment score

- The Pharmacophore query file can be changed from the Admin page
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Alignment — Pharmacophore screening

Uses “KNIME workflow” generic protocol

% COX Give Feedback D
Open Live Report Reception Review copy ¥ VISUALIZE + |- 3D ~

jemozzic ¥

Contents Styles

Pharmacoph Pharmacoph Pharmacoph

IE“' Compound Structure ID :Ir.'ea;Traec;?-uFi': SOCHEREIE SO CECEI S SERELE ::?;T;iﬂ?:
P (HypolD) 9 (Matched_Lig (Num_Sites_ (PhaseScreen (30) 9
vp and_Sites) Matched) Score)

® Pharmacophore screening (3

; .: + Hypothesis

. Y A3) A2) D) + CMPD-10409 (1 pose)
1 {} CMPD-10409  AADPR_75 P() R(10) 4.0 1.62608741126¢ @ + Row0_Row0_ligand_hypo
8"
1 Selected
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Alignment - Alignment on a cocrystallized ligand

Run Maestro
Molecule Reader ﬂ
(to MAE)
o» Credentials
Visual checking Configuration
- Include the Ry e Save Workflow
. %file% Shape Scregnina reference ik
SDF Reader 3D coordinates ~-'93ndtemplate file > y Sowar Sl °
-y o >' ‘ — : —P O > . L > v LiveDesign @
sor By, ! - o * Before uploading
® Pharmacophore ®
Compound structures volume scoring, Corporate ID

from the LiveReport Best alignment only

Test LiveDesign
KNIME models Table Viewer

g O

Locally

Upload as
LiveDesign Model

o

Corporate ID and new
LiveReport column(s):
- 3D structures aligned

* Aligns ligands on a rigid template structure using Shape screening. The template structure file can be
changed on the model admin panel. The workflow is uploaded as Computational model in LiveDesign.
* Takes the Compound structure column as input and creates the following new LiveReport column(s):

* 3D structures aligned
° Uses “KNIME workflow” generic protocol
° The template file can be changed on the Admin page

MODEL DATA
NAME PARAMETER TYPE DATA @
extra file 1 File Parent File: mockup.txt
Currently: Template.maegz[ | Clear
Change: | Browse... | No file selegfed.
extra argument 1 Text
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PARAMETER SOURCE

Set Fixed ~

Set Fixed v
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