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https://www.schrodinger.com/knimeworkflows/KNIME newfeatures.pdf



https://www.schrodinger.com/knimeworkflows/KNIME_newfeatures.pdf

Help and support materials

Product page http://www.schrodinger.com/KNIME-Extensions
Schrodinger Nodes on the KNIME hub https://hub.knime.com/schroedinger
Workflow examples on the KNIME hub https://hub.knime.com/schroedinger

Schrddinger extensions
Getting started manual https://www.schrodinger.com/documentation
Functionality overview http://www.schrodinger.com/upload/KNIME Overview.pdf
Functionality details https://www.schrodinger.com/knimeworkflows/KNIME _newfeatures.pdf

FAQs http://www.schrodinger.com/kb
KNIME

https://www.knime.com

Documentations https://docs.knime.com

All the nodes and workflow examples https://hub.knime.com
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Installation

The Download page:

https://www.schrodinger.com/downloads/releases

Update site:

http://content.schrodinger.com/knime/extensions (latest)

or from the KNIME Partner Extensions:
http://update.knime.com/partner/4.1

http://content.schrodinger.com/knime/previous (previous versions)

The zipped update site is available in the installation under
$SCHRODINGER/knime-v*/data/

Install

Available Software

Select a site or enter the location of a site.

Work with:” v

type or select a site

type filter t{--All Available Sites--

https://update.knime.com/community-contributions/trusted/4.2

Name
https://update.knime.com/analytics-platform/4.2

SCHRODINGER.

Download Releases Other Downloads KNIME Workflows Free Maestro

AD’V&CED SUITE DOWNLOADS

Download Releases

Please choose the version of the release you'd like to download:

Version

Release 2019-2 (¢

VIEW LIST OF NEW FEATURES

Please choose your OS:

O & Linux
[ |- ;
O mm Windows 64-bit
CA

. Mac

Click here to view a list of supported platforms for Release 2019-2

Please note: Your license server software must be at least version 11.15 to be compatible with this release. See Knowledge Base

rticle 338412 for more details.
Click here to view a list of upcoming infrastructure projects that may require changes from your IT team.

Include KNIME Workflows (see a complete list on the KNIME workflows page)

[0 By downloading our software, you are agreeing to the terms set forth in our End User License Agreement (EULA),
please confirm that you have read the EULA, and agree to the terms. *

DOWNLOAD


https://www.schrodinger.com/downloads/releases
http://content.schrodinger.com/knime/extensions
http://update.knime.com/partner/4.1
http://content.schrodinger.com/knime/previous

Why using KNIME

Automation Documentation
- Automate repetitive tasks (especially complex/ - Various experiments and inputs
error prone tasks_) - Several branches
- Visual programming Combine various Tools
- e.g. PDB set preparation, Ligand database - Schrodinger and third party tools (vendor
preparation agnostic), scripts (Python, Java, shell)
- Share workflows with colleagues (also in Reporting

Maestro and LiveDesign) - Nodes for reporting results

- Not a black box | _ - e.g. Enrichment plotter node, pdf, tables,
- e.g. Ensemble docking, HTS analysis etc.

Prototyp in g - KNIME report designer (free), web portal

- Test parameters (KNIME.com)
- Easy result comparison and debugging |nexpensive

- Data table for each step
- e.g. Validate docking parameters

SCHRODINGER.



Schrodinger Nodes

160+ nodes covering the whole Schrodinger Suite

v Schrodinger
v &y 170

Molecule Reader (to MAE)
PDB Reader
Smiles Reader
Sequence Reader
Alignment Reader
Canvas Fingerprint Reader
QSAR Model Reader
Phase Hypothesis Reader
Glide Grid Reader
Desmond CMS Reader
Desmond Trajectory Reader
FEP+ Reader
Molecule Writer (from MAE)
Sequence Writer
Alignment Writer
Phase Hypothesis Writer
Glide Grid Writer
Canvas Fingerprint Writer
QSAR Model Writer

v 2& Converters
B Molecule-to-MAE
] MAE-to-Pdb
B} MAE-to-SD
n MAE-to-Smiles
B MAE-to-Mol2
B} 5D-to-Smiles
B Poseviewer-to-Complexes
n Complexes-to-PoseViewers
n String-to-Type
B Hartree-to-keal/mol Converter
B} 1-to-keal Converter
v [ Ligand Preparation
n LigPrep Steps
B cpik
n LigPrep
v n ADME and Molecular Properties
B Qikprop
n Canvas Molecular Descriptors
n Maestro Molecular Properties

v B Pharmacophore Modeling
B Shape Screening
n Phase Screening
n Phase DB Creation
v n Library Enumeration
v [ Fragments
n Fragment Joiner
n Fragments from Molecules
B} Bicisostere Replacement
B Reaction Based Enumeration
v n Protein Preparation and Refinement
n Prime Macrocycle Sampling
n Protein Preparation Wizard
n Protein Assignment
B sLasT
B} Prime Build Homology Model
B} Prime Minimization
n Prime Energy
n Prime Refine Loops
n Prime Side Chain Sampling
n Residue Scanning
n Induced Fit Docking

v Cheminformatics
v Fingerprint Based Tools

Canvas Fingerprint Generation
Generate Pairwise Matrix

Generate Pairwise Matrix (2 Inputs)
Similarity Matrix (from Molecules)
Dissimilarity Selection (from Matrix)
Hierarchical Clustering Report
Hierarchical Clustering

v Filters and Mining Tools

Substructure Search

Maximum Common Substructure Search
REOS Filter

Structure Filter

Utilities and Converters

Principal Components
Multi-dimensional Scaling
Combine Canvas Fingerprints
Concatenate Bitvectors
Convert Fingerprint to Bitvector
Convert Fingerprint to Table
Convert Matrix to Table
Convert Table to FingerPrint
Convert Table to Matrix
Convert Bitvector to FingerPrint

v Modeling

Bayes Classification Model Building
Bayes Classification Prediction

PLS Model Building

PLS Prediction

AutoQSAR Build Model

AutoQSAR Predict
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Schrodinger Nodes

v [BJ Docking and Scoring
v n Post-processing
B Prime MM-GBSA

BJ Embrace Minimization

n Strain Rescore

B Pose Entropy
B Pose Filter

n Glide Ensemble Merge

B Glide Merge

B} Glide Sort Results
n Glide Grid Generation
B} Glide Ligand Docking
B Glide XP Visualizer
B} Covalent Docking

v n Molecular Mechanics

u Minimization

v n Conformational Search

n MacroModel Coordinate Scan
n MacroModel Conformational Search
n ConfGen

n MacroModel Single Point Energy

n Conformer Cluster

v n Molecular Dynamics

u Desmond System Builder

B} Desmond Molecular Dynamics

n Desmond Trajectory Extract Frames
n Desmond Trajectory Manipulation

v [BJ Quantum Mechanics

n Conformer and Tautomer Predictor
n Jaguar Single Point Energy

B /2guar Minimization

n Jaguar NMR Shielding Constants
n Jaguar Charges

H Semiempirical NDDO

v u General Modeling

Bl Ligfilter
n Property Filter (Propfilter)
u SiteMap

v [B Reporting

ﬂ Run Maestro

u KNIME-Maestro Connector

B Run PymoOL

=] Run Spreadsheet Viewer

n Table Viewer

n Multiple Sequence Viewer
v LiveDesign

n Import from LiveDesign

B} Export to LiveDesign

n Export images to LiveDesign

B} Upload model to LiveDesign

B} Upload Server to LiveDesign
v n Scripting

n Run Maestro Command

n Chemistry External Tool

u Python Script 0:1
n Python Script 1:0
n Python Script 1:1
n Python Script 1:2
n Python Script 2:1
n Python Script 2:2

v B Miscellaneous
v n Data Manipulation
B Compare Ligand Sets
B} Lookup and Add Columns
n Group MAE
n Ungroup MAE
v [B Structure Manipulation
n Add Hydrogens
n Delete Atoms
n Split by Structure
n Extract Atom/bond Properties
v n MAE Property Manipulation
n Extract Properties
B} Set MAE Properties
ﬂ Set Molecule Title
B} Set MAE Index
B} Unique Title Check
n Delete MAE Properties
v [ utilities
- n Protein
B rvsD

n Generate Unique Smiles
B Generate Smarts

n Entropy Calculation
n Volume Overlap Matrix
B Boltzmann Population
n SD Format Checker

B} Set PDB Name

v n Tools

B} Job Control

B Postmortem
B} Setup Diagnosis
B Workflow List

n Get Help
B} Batch Test
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KNIME Workflow Page — Workflow Examples

http://www.schrodinger.com/knimeworkflows

or https://hub.knime.com/schroedinger/spaces/Workflow examples/latest/

v 77 _Nodes

™ Conformer cluster

™ Epik

"] Free nodes

] Multiple Sequence Viewer

"] Readers and Writers

™ Run Maestro

™ Tools

™ Workbench- most commonly used nodes
v [*7] Cheminformatics

™ AutoQSAR

™ Clustering

"] Database analysis

] Diversity

™ MCSS

™ Similarity

™ Substructure

v [*7] Docking
» [ Binding site
» [7] Covalent docking
. [ Docking
. [77] Ensemble docking
. [ Grid generation
» [[7] Loop over parameters
. [T Validate parameters
» [T Virtual screening
v [*7] General
» [] Output column structure
. [T P450 Site of Metabolism
» [ Unique molecule titles

v [*7] Labs

. [ Parameter flow variables

v [*7] Library design
» [77] Bioisoster replacement
» [ Enumeration
» [ Library design workshop
> [77] Reaction-based enumeration
v [T LiveDesign
» [ Import and export
» [ Related PDB structures
» [77] Upload as Computational model
» [77] Upload from KNIME server
v [77] Molecular Dynamics
. [ Binding Pose Metadynamics
» ] FEP
» [ Ligand alignment MD refinement
» [T MD simulation
v [T Molecular Mechanics
» [T Compare confo search methods
» [7] Conformational search

SCHRODINGER.
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KNIME Workflow Page — Workflow Examples

v [77] Pharmacophore v [T Quantum Mechanics v [ Server
™1 Phase screening ™ Conformational search ™ AutoQSAR
"] Shape screening ™1 Conformer et tautomer prediction ™ Setup diagnosis
v [ Protein ™ ESP charges v [ ] Tools
™ Alignment ™ Jaguar pKa ™ Batch execution
™ Bioluminate ™7 QM descriptors ™ Installation
™ Build antibody ™ QM properties ™ Jobcontrol
™7 Induced-fit docking ™1 Semiempirical NDDO ™ Workflows list
™1 Missing loop refinement v [77] Real world v [ ] Visualization
"] Model building 7] Binding site shape clustering ™ KNIME-Maestro connector
™ Reactive protein residues ™1 Cocrystallized ligand redocking ™1 Run Maestro
™1 Sequence Converter "] Database preparation ™ Run PyMOL
7] Split and align multimers ™ Protein model building v ™ Workbench
™ Watermap ™ Protein structural diversity analysis ™ Group looper
- rSitremap and docking ] GroupBy
v [ Scripting ™ Unpivot

™ Chemistry external tool
™ Maestro commands

™ Python script

SCHRODINGER.



KNIME Live-Designh models

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

v [77] ADME and molecular properties v [ Protein preparation and refinement
4\ ADME A\ Cocrystallized ligands
4\ Atropisomerism A\ GetPDB
£\ ESP surface v [ QSAR
v [ Docking A\ Random forest
A\ Docking and protein surface v [77] Run on a KNIME Server
45 Docking and rendering £ My workflow running on a KNIME server
4\ Ensemble docking v [ Structure alignment
v [T Ligand preparation and library design A\ Ligand alignment
4\ Bioisosteres A4\ Pharmacophore screening

A4\ Low energy conformation
4\ Protonation forms
v [77] Miscellaneous
£\ Basic example
A\ FEP analysis
4\ Installation test
v [ Plotting
4\ Ligand CNS desirability plot
A\ Ligand CNS desirability range plot
A\ Ligand property radar plot

SCHRODINGER.
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New features in the KNIME
extension

In Schrodinger Suite 2023-4

T X




2023-4 New Features

The LiveDesign connection node supports Single Sign-On and reconnection to
hosts running different LiveDesign versions

It can be connected to the Upload as LiveDesign node

LiveDesign settings are stored as profiles in the preferences panel for multiple
hosts

Images can be exported to a LiveReport including generic entities

@ Schrodinger
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LiveDesign connection — Single Sign-On

The LiveDesign connection node can use Single Sign-On (SSO) tokens

It streamlines the login process and exchanging workflows with colleagues

The SSO tokens are saved in the KNIME preferences (ie workspace) for each host across

KNIME sessions

But not saved in the node configuration for security reason

When a workflow is shared with colleague, his/her SSO will be used
No need to change the username and password each time

SSO loaded in new node in the workflow after selecting the host

I 8 https://appsci-ld.onschrodinger.com/livedesign/api/tokens/generate_refresh

JSON Raw Data Headers
Save Copy

eyJhbGciOilIUzIINiJ9.eyIpc3MiOiITeXN@ZWRiLCIzdWIi0iJyZWZyZXNoTiwiZXhwIjoxNjkxNDAZNDY1L(
8geHVoTrgVs5TrviWz93Z-170

Reconnect to hosts with any LiveDesign version
No need to restart KNIME (same as in Maestro)

@ Schrodinger

File

Dialog - 5:15277 - LiveDesign Connection

Options  Flow Variables Job Manager Selection

<

Signin with: (O) LiveDesign credentials

(®) Single sign-on

Host: [https://appsci-ld.onschrodinger.com

N

Get Token Link

Retrieve your token here: htips://appscidd.onschrodinger.com/livedesign/api/tokens /generats

Token: |eyJhbGdOilIUzI INiJ9.eyPpc3MiOiTTeXNOZWOILCIzdWIIOilyZWZyZXNoliwiZXhwljox

>
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LiveDesign connection — clear SSO tokens

Delete SSO tokens

Equivalent to “disconnect” in Maestro

For a specific host: In the Connection node, empty the SSO field and click Apply

Delete all tokens button in KNIME preferences

Preferences
l type filter text l Schrédinger
General A
Install/Update LiveDesign preferences
v KNIME LiveDesign host

Chemistry
Conda Delete all tokens

KNIME Explorer

KNIME GUI
Kerberos .
Master Key Recheck license
Meta Info Preference: ¥
L 4 >

Customization Profile Schrodinger installation on the LiveDesign host
Databases . . .

R LiveDesign Project

ST Vacses (if not found, fallback is 'KNIME' and then 'Global')

LiveDesign Base Folder for Models

O
v
/mnt/suites/suite2022-4-build098 v
KNIME
Computational Models/KNIME/ v
Restore Defaults Apply
Apply and Close Cancel

v

@ Schrodinger
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LiveDesign connection to Upload as model node

Standardized with most import LiveDesign nodes e e Comeren
(Import and export nodes) A N—

Takes advantage Of the SSO’ prOflle Signinwith: () LiveDesign credentials (@) Single sign-on

eg when exchanging workflows with colleagues Host: [Fips/jappacd onachodinger com .
The Credential configuration node is still supported Get Token Uk
In old workflows
Token: |

Reduced the configuration panel opening time

The project and protocol lists are populated on demand o o Ceneel

CASE Switch Data LiveDesign Upload as
SDF Reader LiveDesign Input 3D coordinates QikProp Column Filter (Start) (deprecated) Connection LiveDesign Model

- » ¥ ' >
o > » > I S e Sl > ?Eﬁ g [

1 form
Compound structures New LiveReport column(s): Compound structure input

- a selection of Qikprop properties protocol
@ Schrodinger




LiveDesign setting profile

A profile is saved for each host in the Preferences panel

Saves setting sets for the Upload as LiveDesign model node
eg typical application: switch easily between a production and a testing LiveDesign machine

The values are updated in the panel when the LiveDesign host field is changed
Edited fields can be saved by clicking on the Apply button

Preferences O X
type filter text Schrédinger v v
General A
Install/Update LiveDesign preferences 2
v KNIME LiveDesign host 2
Chemistry
Conida Delete all tokens
Customization Profile Schrodinger installation on the LiveDesign host /mnt/suites/suite2022-4-build098 .
E—— LiveDesign Project
s iv i roj
e (if not found, fallback is 'KNIME' and then ‘Global) X
KNIME Explorer . ) c ional Models/KNIME/
KNIME GUI LiveDesign Base Folder for Models omputational Models/ / v
Kerberos 2
g Recheck license
LiveDesign preferences Restore Defaults Apply v
LiveDesign host ps.//appsci-ld-stage.onschrodinger.com i
Apply and Close Cancel

Delete all tokens

Schrodinger installation on the LiveDesign host /mnt/suites/suite2023-4 v

LiveDesign Project
(if not found, fallback is 'KNIME' and then 'Global')

LiveDesign Base Folder for Models Computational Models/KNIME/Test v

Global

Dialog - 4:56 - Upload as LiveDesign Mode... —
File

a

Upload as LiveDesign Model Flow Variables Job Manager Selection

Schrodinger Suite # |From the Preferences

~

LiveDesign project: | From the Preferences v
Foider / | TR v
LiveDesign protocol: Same as current s o
Corporate ID column: | Corporate ID v

) column type: | Ligands
Command type: | Normal v

Overwrite Model  [] Preserve Model Data
PyMOL script:

oK Apply Cancel (

[=~2)

X
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Using a production and testing LiveDesign machine

With the improvements to streamline the integration of KNIME sessions and
LiveDesign servers

More user friendly

Save time

Less error prone

Switch between production and test machines
Set the host in the LD connection node

No reconfiguration required for usual scenarios:
The SSO is saved
The settings are taken from the profile in KNIME preferences
No need to restart KNIME even if the LiveDesign versions differ

@ Schrodinger
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Miscellaneous

Export images to a LiveReport including Generic entities
The ID mapping is stored in a temporary file

The filepath is in ge_id_mapfile flow variable. See the corresponding workflow example.

Credentials
Configuration Export images
Export to = e
LiveDesign i Seelieakm GE IDs & to LiveDesign
Connection ﬂ
®
Add as GEs

Table Creator Metanode Renderer to lje
.

Data
to be uploaded.
Use unique IDs.

@ Schrodinger

Data preparation @
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2023-3 New Features

Support for KNIME v5.1 added
In LiveDesign nodes:

The Livedesign connection node can use Single Sign-On (SSO) tokens to
streamline the login process

@ Schrodinger
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New features in the KNIME
extension

In Schrodinger Suite 2023-2

T X




2023-2 New Features

Includes the latest version of KNIME (v4.7)
Improved usability of the Extract Properties node configuration panel
In LiveDesign nodes and protocols:
- Adaptable input column checking of the LiveDesign input node
- KNIME protocol section to install extra KNIME extensions is more robust

@ Schrodinger
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LiveDesign input node column input checking

For parametrized models, a clear error message is

printed in on the Tasks page if the input column
checking detects discrepancies between the user

column selection from the current LiveReport and the

data used to create the workflow vebeson Tout

It makes easy for the user to realize inappropriate column or
selection mistake

The column checking can be adapted to the
dOWﬂ Stream Workﬂ OW Wh | Ch Can be m O re Or IeSS (O) Insert column filled with missing values
tolerant to variabllities eg:

Integer/double numbers
String / numbers
M |SS| n g CO I u m nS (O) Try to convert (reject if not compatible)

Flow Variables Job Manager Selection Memory Policy

Check column existence

(®) Reject if column is missing

Check data type

(®) Reject if different

oK Apply Cancel

Alsdo numeric corporate IDs are now supported by this
node

@ Schrodinger 21



New features in the KNIME
extension

In Schrodinger Suite 2023-1
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2023-1 New Features

Support for KNIME (v4.7) added

Enhanced robustness of the Extract Properties node where new properties can now be
Included or excluded

The LigPrep node reads setting files exported from Maestro

The new protein preparation workflow node configuration panel is identical to Maestro’s
Improvements to LiveDesign Import and Export nodes:

Export structures to LiveDesign as generic entities

Move beyond ligands and proteins to import any 2D/3D structure into LiveDesign as
generic entities

The LiveDesign connection node takes the host from KNIME preferences

SCHRODINGER. 23




KNIME 4.7 — Python integration and some new features

e Modern Ul/UX * New DB Row Manipulator node and other node
improvements

e New Visualization Nodes

* box plot, density plot, heatmap, histogram, pie chart,
stacked area chart, and statistics

Connecting Multiple Workflows
* Independent of Workflow Location

_ _ * Container Input (Raw HTTP) and Container Output
* Geospatial Analysis (Raw HTTP) have been added to define generic
REST APIs via KNIME workflows

* Improved Integration Between KNIME and

Python * New functionalities
e Much faster data transfers between KNIME and * Row To Column Header is a new node to extract a
Python data row and convert it into the column header.
* A better Python API (especially for chemical types) * The Sorter and Top K Selector nodes can sort strings

' Iph icall
* A bundled Python environment alphanumerically

: Native KNIME Builds for Appl i P
. New Python View Node ative uilds for Apple Silicon Processors

* Supporting HTML based views which allow for
interactive plots

The compatible version is available on the Partner
* Enhancements to KNIME Python Extension update site: https://update.knime.com/partner/4.7
Development (Labs)

See details in https://www.knime.com/whats-new-
e  More Efficient Connectivity/File Handling In-knime-analytics-platform-47

SCHRODINGER. 24



https://www.knime.com/whats-new-in-knime-analytics-platform-47#modernui
https://www.knime.com/whats-new-in-knime-analytics-platform-47#visualization
https://www.knime.com/whats-new-in-knime-analytics-platform-47#geospatial
https://www.knime.com/whats-new-in-knime-analytics-platform-47#integration
https://www.knime.com/whats-new-in-knime-analytics-platform-47#integration
https://www.knime.com/whats-new-in-knime-analytics-platform-47#python
https://www.knime.com/whats-new-in-knime-analytics-platform-47#enhancements
https://www.knime.com/whats-new-in-knime-analytics-platform-47#enhancements
https://www.knime.com/whats-new-in-knime-analytics-platform-47#connectivity
https://www.knime.com/whats-new-in-knime-analytics-platform-47#workflows
https://hub.knime.com/knime/extensions/org.knime.features.json/latest/org.knime.json.node.container.input.raw.RawHTTPInputNodeFactory
https://hub.knime.com/knime/extensions/org.knime.features.json/latest/org.knime.json.node.container.output.raw.RawHTTPOutputNodeFactory/
https://hub.knime.com/knime/extensions/org.knime.features.json/latest/org.knime.json.node.container.output.raw.RawHTTPOutputNodeFactory/
https://www.knime.com/whats-new-in-knime-analytics-platform-47#utility
https://update.knime.com/partner/4.7
https://www.knime.com/whats-new-in-knime-analytics-platform-47
https://www.knime.com/whats-new-in-knime-analytics-platform-47

Extract properties — include or exclude the new properties

SCHRODINGER.

Enforce exclusion or inclusion
« Of the new properties

« Standard KNIME filtering
components

More robust property list update
when the upstream workflow is
edited

Dialog - 7:15551:15525 - Extract Properties (Corporate ID)

File

i Properties and target column: Flow Variables Job Manager Selection Memory Policy

Column containing input : aCI’ v
QOutput replaces Input w

Output short column names  [_] Extract Al

(® Manual Selection () Wildcard/Regex Selection () Type Selection

- Exclude Families: - Include
Maestro (m’)
Y Fiter Y Fiter
| |i_m_ct_format S|s_m_title
S |s_m_entry_id
| S| s_m_entry_name
| S | s_m_Source_File
| | |i_m_Source_File_Index
| S| s_m_Source_Path >
| | | b_m_subgroup_collapsed
| S| s_m_subgroup_title »
| S | s_m_subgroupid
| | | # atoms <
| | | # bonds
L « L
| | () Enforce exdusion | (® Enforce inclusion
| L |
(04 Apply Cancel ©)

25




Other node improvements

* Protein preparation workflow node
« Uses the same configuration panel as Maestro

 The new node is feature complete

« The old node is retired but it can still run in
existing workflows

- The LigPrep node reads setting files exported
from Maestro

« To replicate easily Maestro or LiveDesign
calculations

« Same functionality already available in Glide
docking node

SCHRODINGER.

Dialog - 7:15567 - LigPrep — a X

File

Column containing input : v
Output replaces Input | Maestro ~| [ ] |CT
Group output

[] Allow implicit conversion (for Mol2)

Settings...

| ' Read Maestro Settings...

OK Apply Cancel @

26



Export to LiveDesign — as generic entities

* In the One step export mode

« Deduplication based on the provided corporate 1D
« ID from the Maestro or sdf structure title
or the first column after the smiles column in the input table

« Upload scenarios:

« Several entities can have the same structure (same
smiles/maestro file with different specified IDs)

» eg Material Science applications
« Several structures per Corporate ID

Export to
CSV Reader preprocessing LiveDesign LiveDesign

=B 0
® e

Smiles @ One step export
and IDs as GE

In LiveDesign version older than 22-3, a loop is required as only 1
Generic Entity can be exported at a time

SCHRODINGER.

Dialog - 3:19 - Export to Live... — O X
File

i Export to LiveDesign: Flow Variables Job Manager Selection

Column containing structures to export: a CT v
Settings...
One step export
LiveReport ID or name: GE test node
LiveDesign Project: KNIME

Compounds Only

Publish
Export as generic entities
OK Apply Cancel @'

27




Import from LiveDesign — the whole LiveReport

* No configuration needed

* Relevant columns filtered downstream Dialog - 7:15567 - Import from LiveDesign o

- Similar mode already available in the File

EXpOI’t to Live DeS|g n nOde Import from LiveDesign  Flow Variables Job Manager Selection Memory Policy

* Use cases: Output only v | Maestro ~ [ ] cT
* Import columns with the same name from

different LiveReports Output mode: |Row per pose v
 Column of interest or column names Settings...

change
. In workflows to be run on the KNIME L] One step import

server LiveReport ID: My LiveReport

[_] Compounds Only

(*~J)
\__/

oK Apply Cancel (

SCHRODINGER. 28




Other KNIME In LiveDesign improvements

+ LiveDesign connection node takes the host
from KNIME preferences

« Same as the Upload as LiveDesign model node

Dialog - 8:15252 - LiveDesign Connection  — L] X
File

Options  Flow Variables Job Manager Selection

Host: v

Workflow credentials

- Don’t save the executed workflow when
running a KNIME protocols
« With the -no_knwf option the executed workflow
file won't be saved
« eg when the workflow is too large for the disk Username: |jcmozzic
space

« By default it is stored with the output files. So
the model doesn’t have to be run again to
Investigate unexpected results.

Password:

[ ] Save password in configuration (weakly encrypted)

i

oK Apply Cancel (?)

SCHRODINGER. 29




New features in the KNIME
extension

In Schrodinger Suite 2022-4

T X




2022-4 New features

Includes the latest version of KNIME (v4.6.1)
The number of matches can be controlled in the Phase screening node
SiteMap and QSAR Predict nodes are more robust
KNIME from Maestro is planned to be retired
In LiveDesign:

When deploying a model the suitable KNIME protocol is chosen automatically and the
latest version of the protocol uploaded

Distribution of calculations is controlled from the model admin page

Model changes from LiveDesign Admin page can be preserved when overwriting an
existing model

A new administration node to move, archive and unarchive models

SCHRODINGER. 31




Phase screening node and KNIME from Maestro

- Phase screening node

« The number of matches can be controlled from input table columns

and set for each hypothesis

Phase Hypothesis Constant
Reader Value Column Phase Screening | Table Viewer
- N ’—’
& e
0 (s} @ 8]
Some hypotheses Minimum match
number: 4

Output table - 3:8332 - Constant Value Column (Minimum match number: 4)

File Edit Hilite Navigation View
Table "default™ -Rows: 3 ' Spec - Columns: 2 Properties Flow Variables

Row ID . Hypothesis | || Minimum match number
Row0 Hypothesis: AADPR_75 Size=7350 by...

4
Rowl Hypothesis:AADPR_125 Size=7215b... |4
Row2 Hypothesis:AADPR_143 Size=7034b... |4

Column containing Hypothesis: = «A Hypothesis

Column containing matches: || | | Minimum match number

Screen Source

Screen structures in: | File v Remote database

Column containing structures to screen:

File name: [knime: //knime.workflow finput/PhaseDB50.phdb v Browse...

Output only v||Maestro ~| [] |cT
Include log in output

Settings...

* In Maestro, KNIME menus under Scripts are planned to be retired
 The menus are now hidden under a feature flag
e Contact us if running KNIME workflows from Maestro is key for your work
We now recommend deploying KNIME models in LiveDesign to give your colleagues

access to your workflows

SCHRODINGER.
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Automatic protocol choice in the Upload as LiveDesign model node

« Automatic protocol choice
« Set the LiveDesign protocol field to Same as current
« Uses the protocol version in the installation
 The node decides between the Compound structure and column input protocol based on a
flow variable to created by the LiveDesign input node depending on its input (ID + sdf
column vs. ID + other coumn(s)).

* The protocol template is also chosen automatically in the Upload as LiveDesign protocol
node

+ Protocol deployed with the model
« The protocol is installed automatically if it isn’t already on the LiveDesign machine

«  Coporate ID column
« By default the first string column in the input table is used

Credentials
Configuration
CASE Switch Data
SDF Reader | LiveDesign Input | 3D coordinates QikProp Column Filter (Start) (deprecated) & o —

oy = .
@?{ﬁ) B p@ T > o 5 - '.
— LiveDesign

[ ] ® °

[&) ®
1form ) Cormnpound structure input
Compound structures New LiveReport column(s): \ protocol

- a selection of Qikprop properties 4
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No need to configure the Upload as LiveDesign model

* NO need anymore to CheCk the KNIME generlc LiveDesignhost/[FromthePreferences v] R
prOtOCOIS are |nsta”ed Schrodinger Suite / IFrom the Preferences vl
) And the most recent VeI’SIOI’] |S USed LiveDesign project: |From the Preferences w

Folder / || v]

- No node configuration needed anymore
» Using the usual settings stored in the KNIME preferences

LiveDesign protocol: |Same as current

Corporate ID column: lMoIecuIe name vl
« Still configurable for some specific cases 3D column type: | GERES
* eg testing on another machine before deploying on the Command type: Normal

p o d u Ctl on mac h Ine Overwrite Model [_] Preserve Model Data

PyMOL script:
Preferences O X
type filter text s:hradingef = v §
General A et e e s re s | oo~ .
Install/Update LiveDesi =
« KNIME iveDesign preferences
Chemistry LiveDesign host https://appsci-ld.onschrodinger.com v
Conda Schrodinger installation on the LiveDesign host /mnt/squashsuites/suite2022-4-build082 v
Customization Profile el Proact
iveDesign Proje
— (if not found, fallback is 'KNIME' and then ‘Global) | KNIME
Databases (legacy) -
JavaScript Views LiveDesign Base Folder for Models Computational Models/KNIME/Test/22-4/ v y
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KNIME model calculation distribution

«  The primary calculation host can be changed on

the model Admin page

« Use case: run computationally expensive steps on

a virtual cluster accessible from the LiveDesign
machine

« Typically when GPU required (eg Desmond)

« Use Job server
 Now by default but it can be changed on the
Admin page
« The calculations can be tracked with the Job
manager tool in LiveDesign
- Job server debugging information
 Reported on the Tasks page

SCHRODINGER.

VISUALIZE +| @ Job Manager ~ |

Use filters to locate jobs. Double-click for job details, right-click for additional actions.

Launched by user: Model:
LiveReport: Current LiveReport Job status:

Compound Corp. |D: [(EERENNETISRIgET) SVLIGINE Any day or time

Compound ID A LiveReport Model
V181360 5 MD testing  Test

V223272 vy MD testing  Test

All models

User Submitted

jean-christo 19 Sep 14:57
phe.mozzic
onacci

jean-christo 19 Sep 15:01
phe.mozzic
onacci

Status

Completed

Completed
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KNIME model calculation distribution - example

- MD model example S At Gy, [Peemmedipeae |
. ’ Bl T—sler—F—»
» Set the Desmond node in the workflow = 2
to run On the Prlmary hOSt Dialog - 0:8426 - Desmond Molecular Dynamics (Very short) v ~ X
. File
* In the KNIME preference the Primary ' .
host points to a local calculation cluster T e e oo Y Fiow Varisbias |
Hostname: |PRIMARY_HOST l'l Total: [1
<« i | I
« Once the model uploaded change the
Primary calculation host field on the ox Apply cancel || @)
admin page
- Set it to a calculation cluster available brimary caleuation host STRING o s locahos

from the LiveDesign machine
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Upload as LiveDesign model — preserve existing model data changes

* Scenario
« An initial version of the model was deployed
 The model has been modified (settings or files) from the LiveDesign admin page

« Then an improved version of the workflow has to be deployed
« With the Preserve model data option, the model changes from the Admin page are preserved

when overwriting the model
- Off by default (advanced option)

 The node issue a warning and doesn’t overwrite the model if the changes can’t be
preserved because the workflow has been significantly changed

« Use cases:

« Keep the model settings set by a colleague (eg the number of conformers to keep or a
system specific reference file) when updating the workflow with some improvements

« Develop a workflow with some input structures or system and test it regularly in LiveDesign
on another system a colleague works on

« Test the workflow on a local calculation cluster and run the model on another cluster
available from LiveDesign
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Preserve Model data — use case

- Don’t change the host to use on LiveDesign each
time the model is updated

extra argument 1 STRING ] "
DesmondMD-HOST apyl ///]
Parent Data: -dummy
extra argument 2 STRING -FrameRange '6::2'
Parent Data: -dummy
extra argument 3 STRING -FrameASL ligand
Y
String String
Setup. Diagnosis Table Viewer Configuration Configuration
G S Se
N o] o] o]
Host list host GPU Extract frame ASL
%input%% %input%
Desmond System Chemistry Desmond Molecular
I Chunk Loop.Starl Builder External Tool . Dy.namics
1% >
> = » > > > g > >
= 4 g 6 g [
o o o
Center the protein Very short
atthe origin simulation

SCHRODINGER.

Parent Data: -dummy

GPU required

Set Fixed

Set Fixed

Set Fixed

String

Configuration
_congs

=R

o]
Extract frame range
%input%

Loop End Extract frames

¢
o]

Dialog - 8:15542 - Upload as LiveDesign Model (Column input) —
File

Upload as LiveDesign Model ~ Flow Variables Job Manager Selection

LiveDesign host 7 |Frarn the Preferences v | “‘@

Schrodinger Suite # ‘ From the Preferences v ‘

LiveDesign project: |From the Preferences ~

<

Folder 7 ‘From the Preferences v ‘

LiveDesign protocol: | Same as current

Corporate ID column:  Ligand name ~
3D column type: | Ligands ~

v
Command type: = Normal v

Overwrite Model

PyMOL script:
0K Apply Cancel ©)
Credentials
Configuration Upload as
Analyze simulation Column Filter & o LiveDesign Model
. /X o
pdf report ® ®
New column(s) Column input
protocol



Model administration node

» (Generic node to move, archive, unarchive models
* One use case: archive a set of models before the corresponding protocol can be archived

Dialog - 5:16173 - LiveDesign Admin (Move... — O
File

LiveDesign Admin  Flow Variables Job Manager Selection Memory Policy

LiveDesign host: lFrom the Preferences v

Column containing id: @ Model ID

Extra arguments: I»type model -mode move -folder "Computational M

oK Apply Cancel ?

SCHRODINGER.

Credentials Input
ARy e Table Creator _ LiveDesign Admin
. oy >
LD credentials o
| Model IDs Move to

‘I Computational Models/KNIME/Retired

| List LiveDesign
~ ltems LiveDesign Admin
. i
Model filtering Archive

39



New and improved validated LiveDesign models

Pharmacophore — Phase screening: with minimum match control

Most of the validated models use the LiveDesign input node
To take advantage of the automatic protocol choice and installation

Docking pose MD refinement and event analysis

°
* Runs a molecular dynamics refinement on docking poses and generates an event analysis
reports
String String String
Seui|). Diagnosis Table Viewer Configuration Configuration : Cofgﬂll ration
0 » 3 - 3 o— g o
Y @ o [ ] ® |
Host list host GPU Extract frame ASL Extract frame range
%input% %inputd% %input%
Credentials
Molecule Reader Desmond System Chemistry Desmond Molecular ‘ Configuration Upload as
(to MAE) LiveDesign format LiveDesign Input Protein-igand  Chunk Loop Start Builder External Tool Dynamics LoopEnd = Extract frames Analyze simulation Column Filter ., LiveDesign Model
= D= =
® ® Top pose b ® ® ® ® pdf report e .
Input PV file Center the protein Very short New column(s) Column input
atthe origin simulation protocol
GPU required
Chemistry String to Path
External Tool ol String to Path Path to URI Read Images Column Appender
[PemH] - S— .
D> . B >
< (1 3 s CE R D ™
(] pdf ) © ) L]
event_analysis.py png

analyze_simulation.py

40
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New and improved validated LiveDesign models

- Docking pose MD refinement and event analysis
 New columns in the LiveReport

G O D filey/Clusersficmozzic/donoth 77 © B & L »

[]¥ compound structure D Er:;];n Test (3D) Test (Protein ligand contacts) Test (Report) ‘ Jobs List ﬂj 1 of10 - |4 0% v »
Model Test ()
.e
e SCHRODINGER.
O=5=0

LiveReport (source)

Simulation Interactions Diagram Report
Simulation Details

Jobname: MolecularDynamics_1573268781
Entry fitle: V181360(1)

3 o B

CPU# JobType  Ensemble  Temp.[K] Sim.Time[ns] # Atoms #Waters Charge
1 mdsim NPT 300.0 0014 50817 15037 0

Protein Information

Tot. Residues  Prot. Chain(s) Res. in Chain(s) # Atoms # Heavy Atoms Charge

OH 351 Iy ict_values([351] 5857 2833 9
s 10 1 a0 25w 3 a0 a5 so 55 0 65 7
o - A 4 ERPTFYRQELNKTIWEVPERYONLSPVGSGAYGSVCAAFDTKTGLRVAVKKLSRPFOSIIHAKRTYRELR 73
'ssa —~———
D V189533 e
7 55 @ ss sn s 1o 105 10 s 10 1zs 13 135 140
- A 74 LLKHMKHENVIGLLOVFTPARSLEEFNDVYLVTHLMGADLNNIVKCOKLTDDHVQFLIYQILRGLKYIHS 143
v Lo SSA — = — - c— ——
Ws 150 1ss 160 165 1o 15 e s 1so  1es 00 205 216
- A 141 ADITHROLKPSNLAVNEDCELKILDFGLARHTDDEMTGYVATRWYRAPE IMLNWMHYNOTVDIWSVGCIM 213
“ssa =~y =
215 220 225 238 235 248 245 256 255 268 265 270 275 286
- A 214 AELLTGRTLFPGTDHIDQLKLILRLVGTPGAELLKKISSESARNYIQSLTQMPKHNFANVFIGANPLAVD 253
SSA

285 206 205 308 365 316 315 326 325 330 335 340 345 350
- A 284 LLEKMLVLDSDKRITAAQALAHAYFAQYHDPDDEPVADPYDQSFESRDLLIDEWKSLTYDEVISFVPPPL 353
SSA — e

- A 354 B354
-SSA -

I:I I = = o8 Ligand Information
3 N V223272
= SMILES Celcee(eet )-e(ee2[C@H](F)CIN(n2)-c3cee(ce3)S(=0)(=0)N
L :
o} NH PDB Name UNK'
y Num. of Atoms 40 (total) 25 (neavy)
Atomic Mass 379.843 au
0. Charge 0 o
W
Mol. Formula C17H15CIFN302S c
G

Num. of Fragments 3

o
@

e
-

INteractions rraction

~

Num_ of Rot. Bonds 5

Counter lon/Salt Information
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2022-3 New Features

- Schrodinger extension is compatible with KNIME 4.6
but it still includes KNIME 4.5

- Create and apply ML models with new DeepAutoQSAR nodes

- And minor improvements or fixes in the LiveDesign input, Upload as model and
Blast nodes

SCHRODINGER.




KNIME Analytics Platform 4.6 — some new features

Highlights Forrg“'as -
_ . olumn Expressions is an all-purpose tool
- KNIME Modern Ul Preview (Labs) to compute new columns based on simple
. : J : expressions. Multi-row formulas are now
I\ll_%vl\D/SVISuallzatlon Nodes in KNIME supported. Easier to manipulate and
(Labs) create path cells and variables.
- Bundled Python Environment . XGBoost
» Pure-Python KNIME Nodes (Labs) « Row weights control to remedy class
+ Simple nodes can be written completely in Imbalances or to prioritize certain subsets
Python » Bit & Byte Vector Support: for vector

representation of the data which is

. gng\r/]v_f[léagv(\emHZO Machine Learning Model common in life science
— « Feature Importance Output of the
Main improvements XGBoost Tree Ensemble Learner nodes
IS an output table with various metrics that
* DB Framework Enhancements indicate how important every single
« Microsoft Azure Services feature is to the learned model.
»  Column Expression and Multi-Row * Extended Spark Support

See details in https://www.knime.com/whats-new-in-knime-46
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https://www.knime.com/whats-new-in-knime-46#modern-ui
https://www.knime.com/whats-new-in-knime-46#vis-nodes
https://www.knime.com/whats-new-in-knime-46#vis-nodes
https://www.knime.com/whats-new-in-knime-46#bundled-python
https://www.knime.com/whats-new-in-knime-46#pure-python
https://www.knime.com/whats-new-in-knime-46#snowflake
https://www.knime.com/whats-new-in-knime-46#snowflake
https://www.knime.com/whats-new-in-knime-46#framework
https://www.knime.com/whats-new-in-knime-46#azure
https://www.knime.com/whats-new-in-knime-46#formulas
https://www.knime.com/whats-new-in-knime-46#formulas
https://www.knime.com/whats-new-in-knime-46#xgboost
https://www.knime.com/whats-new-in-knime-46#spark
https://www.knime.com/whats-new-in-knime-46

KNIME Analytics Platform 4.6 — Pure-Python KNIME Nodes

«  Python node
« The configuration panel and node functionalities are coded in 1 python file
« Can be shared through an update site/zipped update site

«  Current limitations (in Labs)
« No chemistry output column
 Workaround using a downstream string to sdf conversion node
« Only simple configuration panel
 Even compared to configuration nodes in a wrapped metanode
A KNIME development environment is required
« To create the node and the corresponding update site
« Schrodinger python libraries can’t be used

* Only python 3.9 is supported

« But the node can execute a python script with $SCHRODINGER/run
« Schrodinger installation path must be set as environment variable, not only in KNIME preferences

« Zipped update site size
« Python installation embedded to avoid dependencies
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KNIME Analytics Platform 4.6 — Pure-Python KNIME Nodes

- Usage
* For node developers and nodes with simple configuration
« Easy development of simple nodes
eg structure manipulation, atom representation...
« Probably need to wait for improvements
« Alternative

« Chemistry external tool or Python node with some configuration nodes in a wrapped metanode
 But can’t be shared via an update site

KNIME python script available in the installation under:
knime_4.6.0/plugins/org.tutorial.<first_extension_0.1.0.202206301351>/src/main/python/<my __
extension>.py
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KNIME Analytics Platform 4.6 — Pure-Python KNIME Nodes

import knime extension as knext

LOGGER = logging.getLogger (_ name_ )

.input table (name="M

class TemplateNode:
nnn

RApply a reg to th ele
wnm

NO_STYLE =

CIRCLE = "Circle"

CPK = "CPK"

BALLNSTICK = "Ball and stick"”

column param =

port_index=0)

knext.StringParameter (
ction™,

asl_param =
"Atom sel

-.node (name="Atom Representation",
tro input",
.output_table (name="Appended String output”,

knext.ColumnParameter (
label="Column containing input structure",
description="Maestro input",

Molecule Reader

Prototype example: (to MAE)

LU o— ||

node_type=knext.NodeType.LEARNER, icon_path="schrodinger.p)
description="Maestro input")

description="Maestro output as String column™)

‘f Node Reposi... AQ Workflow Co

K|

@ ' Reporting A
LiveDesign

@ ' Scripting
@ Miscellaneous
v ' Labs
@ Atom Representation

@ ' Job Monitor

"ASL to specify the list of atoms to which the representation will be applied"
"all") [ 1 Dratain Dranaratinn \Warlflaw V
< >
reset param = knext.BoolParameter (
"Reset to wire first",
"Reset all atoms to wire before applying the representation", I
True) X
def execute (self, exec context, input 1):
repr param = knext.StringParar input 1 pandas = i;putil.toipandag() # Transform the input table to some processable format
- "R enation",

"Select the atom style
NO STYLE,
enum=[NO_STYLE, CIRCLI

OUTPUT COLUMN NAME = 'Output'

SCHRODINGER.

tempfile.mkstemp (prefix="AtomRep ', suffix='.mae', dir=os.getcwd())

' out.json'

_, input file =
output file = os.path.splitext (input file) [0] +

LOGGER.info (f'Tnput file:{input file!}")
LOGGER.info (f'Output file:{output_file}')

with open(input_file, 'a') as writer:
writer.write (self.MAESTRO HEADER)
for st _dict in input 1 pandas[self.column param]:
st bytes = st dict['0']["1"]
st _str = self.getStFromBytes (st _bytes)
writer.write('\n' + st_str)

cmd =

ODINGER'), 'run'),
input file, output file,
self.asl param,

[os.path.join(os.getenv (' SCHR
'-FROM', 'knime', 'atom style.py',
'-style', self.repr param, '-asl',

Atom Representation

String-to-Type Run Maestro

String to
Maestro column

! Dialog - 3:2 - At

entation

=

m Repre

Column containing input structure

CT

Atom selection

all

Reset to wire first

Represenation
(O wire () Circle () CPK @ Ball and stick

Ok




DeepAutoQSAR build and predict nodes

- Same configuration panel as in Maestro =

Flow Variables Job Manaaer Selection Memory Policy

 Including the report and scatter plot with oy
uncertalntles Column containing input : aCT v

Column containing QSAR Model: a QSARModel

. - [ & t
Paritioning DeepAutoQSAR Output replaces Input ~ | |Maestro | [] |CT
tm »  DeepAutoQSAR Build Predict Extract Properties Model Summary —
i - ! Mode: Regression
® g\l g - g L o : i kendall_tau:0.5733 Report  Plot
) mae: 0.4245
Tranlrgtgsbt i n h:ur . Score and u:certa'nty = Apply e :gt:edlan_ae: 32212 {"Mode": "Regression”,
randomly rmse: 0.5416 "best™ [
time: 2022-05-23-11-45-39-288 {
- "models": {
BT AutoQSAR/DeepChem - Build - O X B3 AutoQSAR/DeepChem Report Viewer Make Predictions "165329225553645"; {
. Output property name: PredictTask :additi_onal_fea“tures“: 0.
Options: Report  Plot atomic_mode": false,
"dense_layer™: 128,
Model type: O Classification ® Regression (numeric) "dropout": 0.0,
s . . . "epochs”: 61,
Pre.dl.ctlon property: Select property... : Add Descriptors "featurizer": "Geometric_c",
Training set: Random split = os ] "layers": [
Log transform: ] + + 22’
Training time: 0.5 < hours >0 4 1
. i .. | "learning_rate": 0.001,
Set sizes: 787 training, 197 holdout, 984 total 85 + * * "learning_rate_schedule™: "custom”,
"metric™: "r2_score",
OK Cancel B 5] + + + & "mode": "regression”,
® . '+ "model": "TorchGraphConv",
’ "num_features™: 78,
o L "num_tasks": 1,
’ L "results": {
os | "score™ 0.4506802591877143,
’ "std": 0.03173236188897328
%1 "transformers™ [

T T T T T T T T
6.0 6.5 7.0 7.5 8.0 8.5 9.0 9.5 "norm"
Y True

1
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DeepAutoQSAR build — model saving option

«  Save the QSAR models in the workflow

« Default (KNIME philosophy)

« But each model file adds 50-100M to the

workflow size

 Don’t save the QSAR models

* eg when testing various scenarios
 QSAR writer node to save the best
model(s) on disk

« Control the file name with the QSAR
model name

« The model files are deleted from the
temporary when KNIME is closed

SCHRODINGER.

DeepAutoQSAR Build  Job control  Flow Variables  Job Manager Selection Memory Policy

Column containing input : ' CT ~
Output only v | |QsARModel v~ [] |QsSARModel
<mm: Scaffold split - 80% If empty, an unigue name will be used
[#] Save model in output table
\
oK Apply Cancel ?
DeepAutoQSAR
. " Predict Table Viewer
Properties DeepAutoQSAR Build .
— T — < =
0 PO N R
5 bud
(52 =) B
os Predictions
Default parameters,
Short training time 2

i Concatenate QSAR Model Writer
DeepAutoQSAR Build

>
&
o L B EI
® o
=3
Split based on
the compound scaffoid,
Short training time
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New validated LiveDesign models

*  DeepAutoQSAR: build and use models for predictions
 The workflow can also be deployed as LiveDesign model

Source QSAR Model Reader Credentia!s
9 Configuration
o3 d Dt DeepAutoQSAR Upload as
ol ‘ Predict  Output B9 @ LiveDesign Model

CASE Switch End

_I = ,{ =
Stored |  %input% : o » E e
Columns

or pregenerated | p oo nerated LiveDesign

\ Compound structure
o input protocol

QSAR model

3D coordinates
SDF Reader

SOF >
o Normalization
Compound structures
from the LiveReport

SCHRODINGER.
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2022-2 New Features

* Includes the latest version of KNIME (v4.5.1)

»  New LiveDesign input node makes it easier to create KNIME models taking input
columns from LiveDesign and store testing scenarios

The models based on the LiveDesign Column input protocol can now take 3D column(s) as
Input

- The Import from LiveDesign node preserves LiveReport column order

«  Move models in bulk between folders for streamlined administration
* e.g., toretire some models, rename a folder
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KNIME Analytics Platform 4.5 — some new features

Highlights Smaller Updates

KNIME Hub Improvements

Search Filtering by Tag on the search page,
lets you filter the results based on one or

e More Connection & Convenience .

e New Excel Cell Updater node and Excel Writer
node improvement

* New connectors for standard file systems

* New & Improved Deployment Possibilities

e Workflow services make it much easier to call
KNIME workflows from other workflows °

* Enhanced Dynamic Data Apps: new re- .
execution capabilities in widgets

* Inteqgrating Python & KNIME
Notable Improvements

 Faster Workflow Execution

 Authentication Enhancements

several tags

As-you-type results

Recent search

New Learner Nodes for Regressions

Dvnamic Ports in Switch & Loop Nodes

Switch & Loop nodes now support dynamic
ports. As a result, nodes such as the CASE
Switch Start support more port types. Loop
nodes, such as Loop End, can now be
customized to support multiple inputs

ICASE Switch Start
°

=%,
ug- »

Remove ports »

See details in https://www.knime.com/whats-new-in-knime-45

Qutput

Loop End

> »

»
Pl

Remove Collector port
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https://www.knime.com/whats-new-in-knime-45#excel-integration
https://kni.me/n/pfKae1pgEo_UWX2K
https://kni.me/n/W7ZrYokRTpEckCe2
https://www.knime.com/whats-new-in-knime-45#workflow-services
https://www.knime.com/whats-new-in-knime-45#python-in-knime
https://www.knime.com/whats-new-in-knime-45#workflow-execution
https://www.knime.com/whats-new-in-knime-45#enterprise-authentication
https://www.knime.com/whats-new-in-knime-45#advanced-search
https://www.knime.com/whats-new-in-knime-45#learner-nodes
https://www.knime.com/whats-new-in-knime-45#switch-loop-nodes
https://kni.me/n/_XbJ1lfYviQcqS2C
https://kni.me/n/_XbJ1lfYviQcqS2C
https://kni.me/n/jMYlf7Kg3kAlY_9z
https://www.knime.com/whats-new-in-knime-45

The Import from LiveDesign node output looks more like the LiveReport

- Extract all the LiveReport columns
« Alternatively it can be stored as structure properties
and extracted when necessary

- In the same order as in the LiveReport
* The output table contains 1 row per pose
« Same as when imported to Maestro
« The poses can also be grouped

File

Dialog - 0:229 - Import from LiveDesign (https://appsci-l...  — O X

Import from LiveDesian  Flow Variables  Job Manager Selection  Memory Policy

Qutput only

Output mode:

Settings...

“ | |Maestra ~ | [ |cT

Row per pose R

Row per pose (not extracted)

QK Apphy Cancel @

« So that the table looks similar to the Row per compound LiveReport view

Filtered table - 0:15236 - Column Filter

Eile Edit Hilite Navigation Wiew

Table "default”-Rows: 3 Spec - Columns: 10 Properties  Flow Variables

Connection LiveDesign Group poses IR = Srmiles [s]m B Dodking. .| [D] Ensemb. .

ﬁ Low energy conformations (30) @ Test (Dihedral angle) ﬁ Ensemble docking (3D)-=V 181360

2 » Rowd q D/N V181350 #CTs: 2 -5.7
HaN %

FCTs: 20

"Pose 1 154.2
Pose 2: 44,3

Pose 3: 44.3

Pose 4: 154,2
Pose 5: 154.2 Molecule: V181360 (pose 1320315) #atoms:...
FPose &: -154.2
Fose 7: -1534.2
Pose 8: 154.2
Pose 91 -154.2
Doca 10: 44 3

* Improved layout of the cells with multiple values (e.g., docking scores)

« Using the String-to-type node
SCHRODINGER.
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Easier creation of KNIME models taking input columns

*  New LiveDesign input node

« Can take its input from files exported from LiveDesign if a LiveReport with suitable columns
IS available

« Otherwise from an upstream workflow section
« More convenient to store some testing scenarios

* Column input protocol
« Can take several LiveReport columns as input, now including 3D columns
* Using the LiveDesign input node
« Only 2 generic KNIME protocols covering all the needs:
« Compound structure input protocol: only the compound structures as input

e Column input protocol: 1 or several input columns
 Parametrized models
e 1 column input protocol will be retired
(It uses the old mechanism based on the CSV reader node as input)
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Easier model creation using files exported from a LiveReport

*  Read files directly exported from LiveDesign

« SD file export with the Compound structure

« Or a CSV/Excel file with selected LiveReport columns

« The column order must be the same as the selection
order in the Parametrize model panel

« Optionally file(s) exported from the 3D view with 3D
column(s) data

- The node outputs the Compound structures and any

selected columns
 From the LiveReport when run in LiveDesign

« Column name standardization
* No need of a tag: this node is dedicated to take the

LiveReport input

nder LiveDesign Input  Ligands only MAE-to-Smiles

PF%DEHIOP—
® ®

SDF Reader Column Appe
> g T
S —
(] ®
Compound structures
(exported from the LR)

Molecule Reader
{to MAE)

cated) (LiveReport) - O X

CSV Reader Chemistry Ligand molecule A\ File Table - 7:452 - CSV Reader (deprecated)
deprecated) External Tool reader ) ) - o . ™
| — . File Edit Hilite Mavigation View |
n_' E@ ) Table Ligands.csv™ -Rows: 3 Spec - Colu 3D column
PV files
® ® et [ ] Corporate ID | (exported independently

LiveReport pse column Rowd V222790 from the 30 view)

Pose-viewer handling Rowl CHEMEL 1756301 Rowl 2044525589.mae RowD_1234...

3D column Row2 CHEMBL 1766301 Row2_1833273440.mae RowD_1234... !
selected from =

the LiveReport

56
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Easier model creation using the LiveDesign input node

« Upstream nodes to create and store a proper workflow input
« Mockup of the selected LiveReport columns for prototyping
 No need of a dedicated LiveReport to create and test the workflow
* e.g., docking input section for the post processing models like the Binding pose strain model
« Self-contained workflow
* e.g., develop the model on a test LD machine where the real input data isn’t available
» Optional workflow branch to add the required input columns or create a LiveReport for testing

1 1 1 1 . Variable to
- eg Biased diversity section model: -t
LiveDesign o
" o
string Integer Double ', Extract Variable ; LiveDesi 0
Configuration  Configuration Configuration N Data) | CASE S"‘""“’J‘:‘"” C:Ene;g: - veReport
o . - ) Tl
= *— = *— E - L o-“ * A B =
- Disa:le .
= = = _-'; when run in LiveDezign
Fingerprint Type  Number of selected  Erosion Factor
inputi c-nrr[pnunds ?.inp[lt"ﬁ Credentials
einput¥ / RDKit fingerprint Score Erosion Configuration Upload as

pllpi b~ Selected nde CASE Switch Start P I
LiveDesign Input >l compounds _F_l.g -

L o e P
R - —:u 155 N
L]

— . ) -
 Add the required D“’:ﬁ“ﬁ' LiveDesign )
L] |, input column Seecion Column input

3 generic procotol,
. _E Clustering

to a LiveReport for testing

Math Formuls

P— r

e L
SDF -

L

Bias property

»
Compound structures
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Model taking 3D column(s) as input

- Measure a dihedral angle model
« Input: a 3D column with conformers

« Dihedral angle definition
« Defined with a SMARTS pattern common to the ligand series and atom indices in this pattern

« Connect the Flow variable nodes to the LiveDesign input node
* Input replaced by the LiveReport data when the model is executed in LiveDesign

Processed LiveDesign input - 3:16179 - LiveDe.. — O X
String ) String ) String llu_nipuhtiun String llu_nipuh‘tinn File Edit Hilite Mavigation WView
Conhouration ,._.---(':En-r““mtmn (Variable) (Variable) Table "default™ -Rows: 2 Spec - Columns: 3 Properties  Flow Variabl
=1 e F[ﬂv *—— O r[s]v * . h Row ID soF Compound Structure @Corporate D 'ﬂmlumnl
& ® e a ! Rowd Molecule: Structurel Structurel #CTs: 20
SMARTS SMARTS index rm quotes rm quotes Rowl Molecule: Structure2 Structure? #(CTs: 24

Tinputi Seinput and add commas Credentials
\ cﬂ“fu" I'I‘liﬂll “pm as

Column Appender Column Resorter .'Li!rel):sign Input Ungroup MAE Chemistry Column preparation LiveDesign Model

. External Tool By e—
11L11 -~
| N LW > > . P 1=y ;
e b % Q POk u' ®
] ] L ] 5 LiveDesign
LiveReport Column1 by e ' Run Maestro Column input
: measure_by_smarts.py

umn Filter selection order . _’m protocol
iy

[ ] Check

Relevant columns
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Testing scenarios in the workflow

- Create and store testing scenarios
« As input to the LiveDesign input node

e Testing the model on various scenarios
* e.g., wrong, missing values...
» Self-contained workflow

Testing data stored in the workflow instead of a dedicated LiveReport with the required input columns

* e.g., Extract cocrystallized ligands and the Docking post processing models
» Extend progressively

Protein Preparation

In LiveDesign Table Creator Switch Wizard
and prototyping = " CASE Switch End LweDesmn Input Get PDB 5tructures ' E -
- . - X o
- - w‘m‘l
Ir
] Prototyping: ] Clean up
or testing Corporate ID And input —» ) X
and PDB ID Dialog - 11:16124 - Table Creator (Testing scenari..  — O X
File
Table Creator Preparation and
\"'—. Table Creator Settings  Flow Variables  Job Manager Selection  Memory Policy minimization
ﬁ-I- b Input line: ~
® |Slpata | [S|m |
Test - Rowi 4CMG V1
esting scenarlos Row1 WRONG v2
Row2 V3 "
£ >

SCHRODINGER.
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Model administration and deployment

* Move models in bulk to other folders
« Through the command line. Instead of making the change on the Admin

page for each of model _ Javaai JevaEst  JavaEa
. . . . Credentials Input Variable {simple) Variable (simple) Variable (simple)
e "$SCHRODINGER"/run -FROM knime LiveDesign_admin.py Bge— . OoXe S o3yle—
-username <credential> -password <credential> Deedentats] \ Usename paseword nost |
-host <Host> -type model -mode move ﬁst_?;ggw (SN s epcer

-id <list of IDs> -folder "<new folder>" > , >
° AppI|Cat|On examples KMNIME protocols NlmeKNIME‘;‘ Mew folder:

« Clean up the Data & Columns tree by moving old models to a folder for
retired models (before archiving) :f"
~E—a

* In combination with the List LiveDesign item node R .
« Rename a folder containing models. Reorganize the Data & Columns tree modet s

+  Upload a workflow as protocol from a workflow file
« Using LiveDesign_admin.py
* e.g., workflows from the KNIME hub ready to be uploaded
« But they have been prepared to be uploaded either as model or protocol

sort Table Viewer

SCHRODINGER. 60




Minor change

*  The nodes have to be reconfigured if the input column has changed
* Typically when the column was renamed or deleted
* When rerunning workflows created with a previous release some nodes may now fail with a message
like:
*  WARN AutoQSAR Predict 9:19 The column 'CT' does not exist in input specs
« Usually opening the configuration panel before executeing the node is sufficient
» Possibly the input column would have to be selected again

* Previously the nodes were using the first column of the same type as the best guess. But it could
create confusion especially when the workflow is run in batch

* And this is KNIME node standard behavior
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Workflow examples and validated LiveDesign models

Updated workflows and LiveDesign models:

- List models and protocols: move models in bulk

- LiveDesign import and export: extracted columns and grouped poses

«  Chemoinformatics models — QSAR random forest: using RDKIit descriptors

+ LiveDesign models using the LiveDesign input node:

« Binding pose strain, Biased diversity selection, Get PDB and preparation, Cocrystallized
ligand

New LiveDesign models:

- Sequence descriptors: can run on a LiveReport with Generic Entities (no structure)
since it takes a text column containing the protein sequence as input

Credentials
Configuration Upload as

CSV Reader Preprocessing  LiveDesign Input Fasta input Chemistry  pogiprocessing  Output columns LiveDesign Model
External Tool & e——
B ey B
[ [ P > LiveDe;i n
- and testing - - a
Export from ) Column input
a LiveReport Sequence descriptors generic procotol,
-FROM psp Clustering
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New validated LiveDesign models

AutoQSAR prediction: including a model building section before the LiveDesign input
node

Measure dihedral: defined with a smarts pattern and atom indices

- Distance measurement: ligand — residue or between 2 sections of the ligand defined by
smarts patterns
String
Configuration string  String Manipulation Credentials
Qe Cglguuration (Variable) String Configuration
Configuration Upload as
[ o'l e —e Group Loop Start e >
o ° Closest LoopEnd Output columns LiveDesign Model
Region o o - > B » - Protein residue— M o
%input_guoted% Atom Remove quotes o Ungroup MAE  Row Spiitter —= : ’O ' > : LiveDesign K]
%input% . . o B S » %._ ‘ (2
Ag::guﬁd / CorporateID > =, distance - , :
Molecule Reader . - = column input’
(to MAE) Input Livegasign Input Protein Ligand region generic procotol
o ':‘I]’ For testing R ligand .j._
»> »
. Prototype -

Proteinand  and testing c

docking ligand Add the input column

to a LiveReport
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Workflow examples and validated LiveDesign models

- Torsion plot for a specific dihedral
« KNIME, RDKIit, python combination, run in LiveDesign

e
String 3:°
Configuration Preprocessing l? jjg V277326 - § 3
H(\E/ 2 ;
— MacroModel Plotting @j ik
n Coordinate Scan  Preprocessing ‘C: ,
[ ] ~——
coordinate scan parameters F.n’_'
Sinputt ren
Stri Stri / Credentials
nng nng . Configuration
Confguration  Congguration “htom s Highlight Plot E Output colu " Livewnesiu Model
Om / ner mns n
e ' Substructures o _ &y o—
S e— S ~ ( — .
R :
2 2 p— —
i 1 > LiveDesign
SMARTS SMARTS index \
%input% S%input® \ Compound structure
_For testing ~ Constant input protocol
SDF Reader foo | Value Column Column Filter
oo ¢ e i1 LI S
2 2 2
Compound structures Eror message Title, error
from the LiveReport SMARTs pattern not found

SCHRODINGER.
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2022-1 New Features

- New 2D Sketcher node
Run from LiveDesign:
- Export to LiveDesign node can export the whole table.
So model results can be stored in new LiveReport(s)
«  The model output columns can contain files (eg with pdf)
- Store the executed workflow in a LiveReport column for easier debugging
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2D sketcher node

. . . 2D Sketcher LigPrep
© Same as in Maestro and LiveDesign ) N . o
« Take advantage of the recent improvements oo
- Sketch 1 or several compounds Dilog 012D Sketche T o
‘ SmIIeS OUtpUt COIumn 2D Sketcher  Flow Variables Job Manager Selection Memory Policy
« LigPrep node to turn structures in 3D Stetch moleaes...
« The reactions and substructures can'’t be | B2 Sketcher o x
LN L JIORUST AL W R T o S 58
Stored yet Select Options
i,
® X
Draw Tools
AF ‘ C;mvﬁ
P
Y
\ AR
Rings
[ 16 GO
00O
oo
Entries: |Structurel - Save as new... Update Entry Delete Entry Reset Save Cancel
SCHRODINGER. 67




Export to LiveDesign — export all the columns

» One step export
* No need to use the Maestro panel
* No need to change the configuration if the column list has
changed
« Use to store model results in new LiveReport(s)
* Credentials have to be stored (encrypted) in the workflow
« Application example: bioisostere replacement model
 New LiveReports: for each set of bioisosteres
« Easy result inspection, filtering, further usage in LiveDesign
* Input LiveReport: new column with the links to the new
LiveReports
String LiveDesign
Configuration Boolean Connection CASE Switch
), ConSguratios Bioisostere o New LiveReports  Data (Start)
E?. P i)l: Reader Checking replacement n > :
Regi:n o SD?: ﬁ .} Senvice account queued’
%input_quoted®  pytapie or immutable o smarts cridee:::zto
qq:?ng:;ﬂtr;a Compound structures if the results are stored

from the LiveReport in new LiveReports

SCHRODINGER.

g X

Dialog - 3:16135:16159 - Export to Liv...
File

Export to LiveDesign  Flow Variables  Job Manager Selection

Column containing structures to export: “ CT w
Settings...

One step export

LiveReport ID or name: |Bioisosteres

LiveDesign Project: |KMIME

Compounds Only

(] Publish |
|
oK Apply Cancel @
Credentials
Configuration
Rge Upload as
‘LiveDesign Protocol
—as W )
LiveDesign

Compound structure input
template protocol
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Bioisostere replacement — output in

Project name Table Row
i’ - String Manipulationto :arlabie
MAE-t0-SD —
—m f[5] B oy
B0 ] —
. Constant
"Chunk Loop Start — —LRURL \I'alug Column
—» = ¥ > o1 e

Each bioisostere set
inalR

SCHRODINGER.

DV Compound Structure ID

Y

= s
2 HyC 14
\
z
Cl
.
T,

U

\ V213806

All (# All (New

bioisosteres) LiveReport)
O  CH
Yo
D HN Bioisosteres
0 Bioisosteres
1 o V179296 21 for V179296
3

NH,

0=5=0
Bioisosteres
MALTEY 43 for V181360

new LiveReports

KNIME Give Feedback

LiveReports...

DV Compound Structure

UJ

Jean-
christi
v

Bioisosteres

Bioisosteres for V179296 v

V221481

V221482

V221483

V221484

All IDs

V221481

V221482

V221483

V221484
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Model output — file columns

- Create a new column containing files (eg pdf)

+ Path type column from the input table, pointing to files written to disk by a node
upstream. Corresponding columns with Other type.

- The Upload node model/protocol column management covers all the LiveDesign
column types (except boolean):

e String, real, integer, 3D structure, image, other (ie files)
- Application example: Site of metabolism model

 p450 results gui.py -r -o report.pdf o

9 HN o V179296
Credentials PsC
Chemistry Configuration Upload as

SDF Reader Add Hydrogens External Tool Pdf report | String to Path Eq - LiveDesign Protocol
- . 1 . P e
5y | PO B OB P %D

L [ L 1.
LiveReport | Intrinsic reactivity

I,
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Model output — executed workflow

- The executed workflow file available for downloading in the LiveReport

« Add a new column called 'Executed workflow' and type 'Other’ in the Prediction section of
the model page

« Open the file in the KNIME GUI for debugging
° Understand the results (eg SCIentIflca”y) Cocrystallize Cocrystallize Cocrystallize Cocrystallize Cocrystallize

d ligands (3D) d ligands d ligands d ligands d ligands
f (Executed \ (Ligand (Ligands by (PDB_ID)
Executed workflow Executed workflow Other (e.g. .pdf, .zip) v
Y Y
[N
+ Add Another Prediction % = 4Qa() H(1) 1ETT
Credentials
Configuration
Gorocneds  Extomaiool | Teader | WAEioSmies  Group Locp Stat —_— caseswen | 8910—, ez
RS E o E -@ o > > —— MCSASL  Asgument LOOPEMd  Colmafiter D _.
- T - v B L &
e waw o™ o e e e bl C(1), D(1),
sedegtom [ Lo ﬂ";' i LiveReport columa(s) A(1), B(1)
Growy  Contormasons Sesrth - ) S58 (4) c(1), D(1) 1CX2
- ) H
5 e - S58 (4) A(1), B(1) 10x2
- B?D';l:;alw Global mimimum file% 4 : SSB (4) C(1)’ D(1)! 1CX2
File Edit Hilite Navigation View “oncatenated tat 5403:15393 - Concatenat 558 (4) A(1), B(1) 1CX2
| Properties Flow Variables File Edit Hilite Navigation View C(1), D(1),
et - Rom: = : - - AR
| :’v:ﬂmde U‘tlg’:: mjr |§crspe: Columns:2 | | Table "defauit” -Rows: 3 Spec - Columns: 10 Properties Flow Variables \ ) More available...
oy TR T | Row ID [8]corpor... |BECT [1]Posein... IE‘ RowID [1]Poseor...|[D] Global ... |[D]Local minimum energy
o N e var e ot V222790 binding_pose_1 _ [v222790 __|Molecule: 4CMG #atoms:... [1 V222790 binding pose 1 |1 g :
Row? Cb—EMBLl?Sm Molecule: V37754 #atom... ¥222790_local_minimum_1 V222790 Molecule: 4CMG #atoms:... [1 v222730_local_minimum_1 2 H -190.93
Molecule: 4CMG #atoms:... |1 |v222790_global_minimum 1 3 -150.935

« If the task has failed the executed workflow is available from the Tasks page among the
temporary files

SCHRODINGER. 71




Generic protocols

* Improved with a field to control environment variables:
e eg canvas memory limit, Schrodinger temporary directory

- Simplified
*  Reduced the default log verbosity

« Error messages only
* Download the executed workflow for further investigation
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Workflow Examples and Validated models

- Docking — PIPER: runs PIPER docking to generate protein-protein complexes using

COnStraI ntS . Protein Preparation
Get PDB Wizard MAE-to-Pdb
%ﬁh QO > O
ceptor - o
Table Row To Prep receptor Convert Chemistry Column Filter Run Maestro
Table Creator Variable Loop Start External Tool Lo-op End (2 porl;s} *l* .ﬁ
.._
ﬁ-l- > > E'iv!l D D"_""'-\____ G
o - Create input JSON Relevant Docked proteins
Input structures  For each row Protein Pr ration Run PIPER Collect results
and constraints epa
Get PDB Wizard MAE-to-Pdb Table Viewer
%h O > 0
Ligand _' o
Prep ligand Convert Lug files

LiveDesign models:
- LiveDesign model — Bioisostere replacement: output in new LiveReports

Available on: https://hub.knime.com/schroedinger/spaces/Workflow examples/latest/ and
https://hub.knime.com/schroedinger/spaces/LiveDesign models/latest/
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https://hub.knime.com/schroedinger/spaces/LiveDesign_models/latest/
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2021-4 New Features

+ Includes the latest version of KNIME (v4.4.1)

- The Protein preparation workflow node uses the new Maestro panel
- Extra control on the Jaguar node calculations (eg atom constraints)
Run from LiveDesign:

- Upload workflows as protocols

- Protocol taking multiple columns as input
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KNIME Analytics Platform 4.4 — some new features

KNIME analytics platform * REST nodes error handling
* File handling * Indexing and searching nodes
* New connectors (including a Samba Newlv mov fL
connector), updated nodes, and updates to y ed out of Labs
the framework * Joilner
* Conda environment propagation for R * Integrated Deployment
. Snowflake in-Database processing e Capture and write workflows for continuous
and integrated deployment
° New H20 autoML nodes « New nodes, including the Workflow Reader
Some node |mprovements and the Workflow Summary Extractor
»  Variable creator * MongoDB, PowerBl
* Specify a number of new flow variables at  KNIME server
onee _ * Data Apps
* Enhanced variables scopes « Embedded Data Apps
 Variables defined or modified in IOOpS, If- ° Dvnamic Data ADDS
statements and try-catch are now _
accessible downstream e Schedule retries for Server

See details in https://www.knime.com/whats-new-in-knime-44
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https://www.knime.com/whats-new-in-knime-44#file-handling
https://www.knime.com/whats-new-in-knime-44#conda-r
https://www.knime.com/whats-new-in-knime-44#snowflake
https://www.knime.com/whats-new-in-knime-44#h2o-nodes
https://www.knime.com/whats-new-in-knime-44#variable-creator-enhancements
https://www.knime.com/whats-new-in-knime-44#enhanced-variables-scopes
https://www.knime.com/whats-new-in-knime-44#rest-nodes-error-handling
https://www.knime.com/whats-new-in-knime-44#indexing-searching-nodes
https://www.knime.com/whats-new-in-knime-44#joiner
https://www.knime.com/whats-new-in-knime-44#integrated-deployment
https://www.knime.com/whats-new-in-knime-44#mongodb
https://www.knime.com/whats-new-in-knime-44#powerbi
https://www.knime.com/whats-new-in-knime-44#data-apps
https://www.knime.com/whats-new-in-knime-44#embedded-data-apps
https://www.knime.com/whats-new-in-knime-44#dynamic-data-apps
https://www.knime.com/whats-new-in-knime-44#schedule-retries-server
https://www.knime.com/whats-new-in-knime-44

Protein preparation workflow node

« Configuration using the new Maestro panel

* In Labs for now and will replace the Protein preparation wizard node
« To be replaced in existing workflows
« Use the command reported in the variable tab to configure the new node

WY Protein Preparation Workflow - O X

Preparation Workflow  Diagnostics ~ Substructures

Toggle steps on to include them in the job.

@ Specify Protein
Input from KNIME

Global Settings

® Preprocess
[ Cap termini Fill in missing side chains 1ore options
Default actions selected (6)

@ Optimize H-bond Assignments
If checked, automatic optimization will be performed to address any
overlapping hydrogens.

Settings

@ Clean Up

If checked, a restrained minimization will be performed and waters
optionally deleted.

Settings
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Jaguar and BLAST nodes

- Extended control on the Jaguar node calculations
- Add an extra section to Jaguar calculation input
* eg atom coordinate constraints
- Using Parameter flow variable controls:

« -constraint_file <file>
* Or more generic: -add_section <file>
- The content of the file is appended to the jaguar .in file

- It was already possible to add and remove .in file

Python Script 1:1
> 0O >

@

Writes constraints in files -
dihedrals for rotatable bonds

|| Corpor... i cT

String

Configuration
Jaguar Minimization
Cgd 00— —@
» >
= @)
JaguarMini-constraint_file ©

setto :Constraints file:

Row ID @Cd.l'ﬂ
Row0 |[C4C5C8C9
Rowl [C9C10C23F24
Row2 [CBN12C13C14
Row3 |C15C16519020

Row4 |C16 519 N22 H39

@ Constraints file

Row0

CMPD-10409 |Molecule: V38708 #atoms:... |C:\tmp\KNIME\constraints_3rtj6ytt.cons

Rowl

V64360 Molecule: V64860 #atoms:... |C:\tmp\KNIME \constraints_kcOgt5oe. c...

keywords with Parameter flow variables h e

« Control where to run BLAST node search

 Whether to run the BLAST search locally (downloaded
or standard blast databases)
e orremotely (via a web connection to NCBI)

SCHRODINGER.

BLAST  Job control Flow Variables Job Manager Selection Memory Policy

Column containing input : v

-

Location to run BLAST: () Local
[] Filter query sequence

Expand non-redundant hits

(® Remote
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Batch execution — print message and testing

L Print messages in the ConSOIe EFIlEDachSbSS,awa Edit Variable (simple) (WARN) - O .
« User defined text printed -
 And verbosity level controlled with the varlable o otepce gerers

.k'"'“'"'e-V\"-'WkSDace ¢’m:ne structures are prepared with different LigPrep settings”;
\

name: DEBUG, INFO, WARN or ERROR | :

[ Overwrite or define new variable

| Compile on dose
 eg issue clear warning when running | Qe ;A > -

Return type

| Expression Flow Variables Job Manager Selection

aAw

>

' O Integer (O Double
. . . . Overwrite Variable:
workflows in batch/in LiveDesign | @stig
Java Edit
Variable (simple) Chemistry
External Tool
O %‘v' o — > E) Console &g Progress gE Outline A KNIME Hub Search
o) g (®) g KNIME Console ‘
WARN : 2} DEBUG Chemis External Tool 6:15659 Chemi xternal Tool 6:15659 Start execute
acho “Wamina® WARN Chemlst y External Tool 6 15659 Some tr‘uctur‘es are prepar ed with dlfferent LigPrep settlng
\ 9 DEBUG Chemistry :‘-:t&'na_ Tool 15659 Closing input stream on "C:\tmp\KNIME\knime_Print messagel423@\knime_container_20211024 8666491711024881528.
‘ DEBUG Chemistry External Tool -E:;E-'ES‘E' L::-v'n‘and sc*ipt:
LigPr
. - »>
O >
®

- Batch test node

Existing arguments can be passed and are replaced in the workflow invocation
« So diverse scenarios can be tested

SCHRODINGER.
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Upload workflows to LiveDesign — 2 nodes

- Upload as model
« Using one of the 3 generic KNIME protocols already deployed

«  Upload as protocol
« Using one of the protocol templates
 Models created from the Admin page

Credentials
Configuration
Chemistry CASE Switch m Upload as
SDF Reader Table Creator External Tool Parsing Property selection  Radar Plot Appender Renderer to Image Column Filter Data (Start) ﬁmﬂesmn Model
> O —O '
> i e L i - ——
A w 5 oF n n ’ﬂp g e e q E---LNeDesign |
o e o Same as in the e e o e f
Compound structures MPO python Run the Ligand Designer png Mew LiveReport Compound structure
fromthe LiveReport script python script column(s): ' input protocol
- CNS desirability score 1Y |
- Radar plot image \ | Upload as

LiveDesign Protocol

Compound structure
input protocol
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Upload workflows as LiveDesign protocols

* Node |
» Configuration similar to the Upload as LiveDesign Upload as LiveDesign Protocol  Flow Varibles  Job Manager Selection
m()del nOde LiveDesign host: |=rom the Preferences ) “
» Protocol templates available under Schrodinger Suite: [ rom the Preferences + |

$SCHRODINGER/knime-
v*/data/livedesign_protocols

- Advantages

* More user friendly Parametrize model panel
« Dedicated field description
« Value (the argument is included in the Protocol

LiveDesign project: From the Preferences v

Path to template protocol: |ytocols\KNIME_Compound_structure_template. zip
Corporate ID column: | Corporate ID v

3D column type: | Ligands v

Command type: Normal v i

command) [ Overwrite Model
» Select the columns to display in the model among PYMOL script:
the predictions defined in the protocol (eg log | v
column, query structure) |
« Qutput value aggregated or not: oK Apply Cancel | (7

each protocol can be listed on https://appsci-
|d.onschrodinger.com/admin/ldproperties/Idproperty/
UNAGGREGATED MODEL _PROTOCOLS
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https://appsci-ld.onschrodinger.com/admin/ldproperties/ldproperty/
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Upload workflows as LiveDesign protocols

 Models

* Created manually on the Admin page
« Possibly system specific files or settings
« Same philosophy as the other models (eg Glide docking)

Protocol Specific workflow Glide settings (input file)

Model Project or target specific files or settings (eg alignment  Glide grid, Hbond constraints, core
template file) constraints...

Parametrized model (optional) Settings changed at the time of the execution, input Settings changed at the time of the
column selection... execution

- Alternative to using the generic KNIME protocols and the Upload workflows as
LiveDesign model node

 Model created in 1 step
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Upload as protocol — example

1A Credentials
- Bioisostere replacement i R (ki
3D coordinates Post processing Data (Start) LiveDesign Protocol
SDF Reader Ae————
ok
T curer o S
SDF
e 2 — > ' »
° Bioisostere g (0] o '@ Chemistry > ® LiveDesign
replacement External Tool
Compound structures Checking epla f =) & -
from the LiveReport X 1 conformation O P
String > >
Configuration Boolean ®
Configuration smarts Alignment
ge——o DE@r\ﬂvﬁm@m_ﬂ._u+mn
CV. o— . Export x
R ,. . :"" Structure  Image
egion
%input%  mutable or immutable & Format | SMILES v
region /s C1=CC=CC=C1 Yy
%inputo% “ U i
RY se Ctrl+C to copy the selected source above.
. +
Parameterize Model
Name: Bioisostere replacement [ °
R P
Description: ) . ) ) s Cl
e region smiies can pe copied rrom c.ompoun esign, cXport, Format: sm
Th g I b pied fi Comp d design, Export, F t
ID Br
Model Data

Mutable or immutable
region (- if none)
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Protocol taking multiple columns as input

*  New generic protocol taking:
« One or several numeric or string columns (no 3D column for now) as input
« And the compound structures

- The input is a SD file with the column values as properties

Model Data

- Application example:
. . . . Quick Properties (MW) Change Column...
Biased diversity selection °

in the L
 Among the compound structures in the LiveReport ——

« And biased based on a user specified column

Input Columns

Integer Double

String . _
Configuration Configu ration }._E-nn:uuratmn
Ca o, =e =0
" - Credentialz
® RDKit fi int \ i Configuration
. . naerpr Mumber of selected  Erosion Factor Sgnr;: Erosion . 9 _ Upload as
Fingerprint Ty — X CASE Switch LiveDesign Model
i compounds %einput » |l ~ Selected compounds Data (Start) Ape "
SDF Extractor mpute _— %input% - :
SDF Reader —:n_ » amg .
o ® e
o r gL Diversity . LiveDesign ®
o selection Column input
® ID and generic prp-:utul,
Compound structures bias property Clustering
and selected column
from the LiveReport
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Workflow examples and validated LiveDesign models

« Protein — Descriptors: Protein descriptors calculated based on the sequence or the
3D structure

- LiveDesign model — Cheminformatics — Biased diversity selection using the score
erosion algorithm to select a subset of compounds that have the highest value in the

selected column and as diverse as possible.
« LiveDesign model — Cheminformatics — Highlight substructure

j" mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm bstructure
LT ompotmestueme o F o 200Kk (Highlighted 1020 JK (Input
String String Manipulation -
Conﬁuuraholl [Vanable} SMILES to SMARTS RDKit Substructure RDKit Molecule fH\ o - P,
~ Filter Highlighting Renderer tolmage  Joiner (deprecated) -
SDF Reader S e O '[’]' o .B.— —@ > . 11- Moy *) V181360
G L
B \ > 0D » > B> O 2 =~ »
= = = ol o -y " ry
> o
Region Remove quotes s] o] o 0
0 i .
%input_quoted% Add SMARTS to create RDKit by Molecule name 0, 6
Compound structures a substructure search Right join ra
fromthe LiveReport [ - 1)-a/
- = V181769
Variable to 2 D@K@\
Table Column  Molecule Type Cast Renderer to Image o
[[[[[
s nas
N o] » | el o > B> o
u] o o Q o \Q(
4, \
smiles As smarts RDKit l; [ V81770 =
(supports smarts) <3}__,©/V N
H_.l\""o L AN

Available on: https://hub.knime.com/schroedinger/spaces/Workflow examples/latest/ and
https://hub.knime.com/schroedinger/spaces/LiveDesign models/latest/
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2021-3 New Features

KNIME in LiveDesign:

- Upload as LiveDesign model node
The extra argument and extra file fields are populated automatically
The model folder can be set in the Preferences

- Model administration
A new node lists the protocols and models deployed on a LiveDesign host
Models can be archived using LiveDesign_admin.py script
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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 inpus St
- These fields can be exposed in the
Parametrize mOdeI panel :Il(-\)::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 — protocols

* Protocol simplification

« The extra argument and extra file fields are at the
top of the model Admin page

* Followed by the other editable fields
« The hard coded fields are at the bottom

« Simplified
command
sections:

SCHRODINGER.

COMMAND
101996

# Preprocessing
export SCHRODINGER=${SCHRODINGER: TEXT-INPUT}
export PYMOL_EXEC=${PYMOL_EXEC:TEXT-INPUT}

# Unzip the required utilities
unzip ${Zipped utilities:FILE-INPUT}
bash SPWD/check_environments.sh

# Add the livereport columns as properties to the Compound structure

$SCHRODINGER/run $PWD/multicolumn_to_sdf.py -input ${SDF-FILE} -multicol ${Input Colt JLTI-COLUMN-INPUT} -output added_columns.sdf

$SCHRODINGER/run $PWD/preprocess_protocol.py -extra_arg_1="${extra argument 1:TEXT-INPUT}" -extra_arg_2="${extra argument 2:TEXT-INPUT}"
-extra_arg_3="${extra argument 3:TEXT-INPUT}" -extra_file_1="${extra file 1:FILE-INPUT}" -extra_file_2="${extra file 2:FILE-INPUT}" -extra_file_3="${extra file 3:FILE-
INPUT)"

touch ${workflow svg file:FILE-INPUT}
Is $SCHRODINGER/knime-v*/data/*UpdateSite*
1D 1997

# Install extra KNIME extensions
export SCHRODINGER=${SCHRODINGER: TEXT-INPUT}

$SCHRODINGER/run SPWD/KNIME_install.py -features_list ${extra extensions:FILE-INPUT} -verbose -keeplt ion SPWD,
fi $SCHRODI */bin/Linux-x86_64/k

D 1998

# KNIME batch execution

${Queue eg #te_queue=knime or echo "default queue" TEXT-INPUT}
export PYMOL_EXEC=${PYMOL_EXEC:TEXT-INPUT}

export SCHRODINGER=${SCHRODINGER: TEXT-INPUT}

export SCHRODINGER_FEATURE_FLAGS=-JOB_SERVER

$SCHRODINGER/run $PWD/KNIME_batch.py ${workflow:FILE-INPUT} -run -isdf added_columns.sdf -stderr S(KNIME logs verbosity: TEXT-INPUT} -deleteTempFiles
false -schrodingerTempDir SPWD -knimeTempDir SPWD -destFile=SPWD/executed.knwf ${Extra options eg -force_newerTEXT-INPUT} ${extra argument 1:TEXT-
INPUT} ${extra argument 2:TEXT-INPUT} ${extra argument 3:TEXT-INPUT} ${extra argument 4 TEXT-INPUT} ${extra argument S:TEXT-INPUT} S{extra argument
6:TEXT-INPUT} -data k fi ion SPWD/ fi -HOST ${KNIME Primary host: TEXT-INPUT}

101999

# Post-processing
export SCHRODINGER=${SCHRODINGER: TEXT-INPUT}

$SCHRODINGER/run $PWD/postprocess_Id_results.py > postprocess.log 2>&1
cat SPWD/S(; .csv or-to il ig: porary files: TEXT-INPUT}

, Extra options eg -force_newer (21161)

Parent Data: -debug

Extra options eg -force_newer Text
-debug
7.
KNIME logs verbosity (21166)
KNIME logs verbosity Text Parent Data: INFO
INFO
%
KNIME Primary host (21169)
KNIME Primary host Text Parent Data: localhost:1
localhost:1
4
PYMOL_EXEC (21158)
PYMOL_EXEC Text Parent Data: /mnt/pymol/pymol
Queue eg #te_queue=knime or echo "default queue” (21157)
Queue eg #te_queue=knime or echo "default Text Parent Data: echo “default queue”
queue” echo "default queue”
7
results.csv or - to investigate temporary files (21167)
results.csv or - to investigate temporary files Text Parent Data: results.csv
results.csv
A
SCHRODINGER (21163)
SCHRODINGER Text Parent Data: /mnt/suites/suite2027-3
/mnt/suites/suite2021-3-ob-latest
workflow (21160)
workflow File Currently: Computational Models/KNIME/devel/Valid
with a pharmacophore.knwa Clear
Change: No file selected.
workflow svg file (21155)
workflow svg file File Currently: workflow.svg D Clear
Change: No file selected.
Zipped utilities (21168)
Zipped utilities File Parent File: utilities.zip




Upload as LiveDesign model — model folder

- The model folder can be set in the Preferences
 To deploy several copies of a model in various folders
* Without changing the workflow name
« Possibly combined with a subfolder specified in the Upload node Folder field
* It helps organizing the models, collaborating with colleagues...

Dialog - 18:15336 - Upload as LiveDesign Model...  — g X
LiveDesign preferences File
LiveDesign host https://appsci-ld.onschrodinger.com v i i . _
Upload as LiveDesign Model  Flow Variables  Job Manager Selection
Schrodinger installation on the LiveDesign host /mnt/suites/suite2021-2 v
: : ] LiveDesign host: |From the Preferences w ‘?_-g
LiveDesign Project I KNIME
(if not found, fallback is 'KNIME' and then 'Global") _ _
Schrodinger Suite: |From the Preferences "
LiveDesign Base Folder for Models ComputationalMedels/AchIME/devel/ v
Zomputational Models/KNIME LiveDesign project: |From the Preferences
Recheck license §{ Computational Models/KNIME/devel/ I
gmputational Models <walidated models/Docking post-processing w
~—— ————

« Usage examples:
« The production version of the models can be deployed and organized in:
Computational Models/Cheminformatics /Docking /ADME ...
« The versions under development deployed under: Computational Models/KNIME/Development/
 The versions to test (eg modified by a colleague) under: Computational Models/Tests/
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Model administration — list models and protocols

» List LiveDesign items node

_ o Dialog - 10:16151 - List LiveDesign Items (KNL... - O X
* Lists the protocols or models for a specified parent File
* Or all the protocols deployed if no parent ID is provided st LiveDesign Ttems | Flow Variables | 30b Marager Selection | Memory Polcy
* Optional filter by name in the Extra arguments field | [reere——p———— 9
* The Admin page information and more (projects the model is Column containing Parent id: | <
deployed to) are also reported ira avguaments: | miame ~RNIME.®
* Usage examples:
* Check the deployed protocols and models and move some to o P — ©
other folders or projects PPy e
* List the parametrized models created for a model
Row ID @Name @Id Txt Description @Fulder @Parent @l.h:r @ijects ‘
202108529 17:41:03
—-— RDME :
Row?2 ADME 2138 Computational Models KNIME /devel Validated modelsfADME and molecular properties (2061 jonas.k... [KMNIME
Calculates BADME properties with QikProp.
2021708529 17:33:31
Row3 Atropisomerism 2139 "7 Arropisomerism Computational Models KNIME fdevel Validated modelsfADME and malecular properties 2061 jonas. k... [KNIME
It detects atropisomers im input structures. Each rotata.. .
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Model administration

» Archive models
« Using LiveDesign_admin.py
"$SCHRODINGER"/run -FROM knime LiveDesign_admin.py -type model -mode archive
-host <LiveDesign host> -id <model ID> -username <username>
« Applicable to any model (not only the KNIME ones)

Dialog - 19:15913 - Upload LiveDesign Models (On the same host) — O X

* Option to control the model Command type
* In LiveDesign_admin.py command

File

Upload LiveDesign Models  Flow Varisbles  Job Manager Selection  Memary Policy

and In the lee DeS'gn upload mOdeIS nOde LiveDesign host: |https://ga-demo-8-9.dev.bb.schrodinger.com -
i n the EXtra arg u m entS fl e | d Column containing model filepath:: |5| model path e
° eg _CO m m an d_type C L I C K_TO_R U N Column containing Mew name {optional): | Choose Mew name column e

LiveDesign Protocol:

Column containing folder name | Use Default Folder v

Default Folder: |KMIME Test

Projects: |KMIME

Schrodinger Suite: |From the Preferences  «

Extra arguments: |-overwri ommand_type CLICK_TD_RD
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Components and Workflow Examples

- LiveDesign - Administration - List models and protocols

Credentials Input | ot ) jveDesign List LiveDesign
ltems Row Filter Row Filter ltems Sorter Table Viewer
Rgeo—eo
- e o= J e i W = e N .E
LiveDesign ] ) ] ]
credentials  ynIME protocols  21-3 protocols  Compound structure Models  Alphabetical order Models

input

Improved LiveDesign models:
*  Low energy conformations
- Ligand alignment with a pharmacophore

Available on: https://hub.knime.com/schroedinger/spaces/Workflow examples/latest/ and
https://hub.knime.com/schroedinger/spaces/LiveDesign models/latest/
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2021-2 New Features

Includes the latest version of KNIME (v4.3.2)
New Ligand alignment node
KNIME in LiveDesign:

Generic protocols
*  More arguments fields to control the workflow
- Control the computationally expensive calculation distribution

Upload as LD model node

- By default in the project that is set in the Preferences

« A surface can be added to a receptor-ligand complex column
- The models can also be uploaded from Maestro

New LiveDesign connection node used as input for the Import and export to
LiveDesign nodes
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KNIME Analytics Platform 4.3 — some new features

KNIME Analytics Platform « Collaborate: work together on public
spaces

KNIME Analytics Platform Integration
KNIME Server

* Monitoring Portal

« RabbitMQ for High Availability

« KNIME Server Large and Executors on
Azure

Community and Partner Extensions

Chemaxon/Infocom Marvin Extensions,
KNIME Hub H20 Driverless Al. Redfield BERT

* Flexibility in Creating Spaces

« Create, rename, and delete your spaces
from the browser

* File Handling Framework
 Improved Reader & Writer nodes

 Columnar table backend for fast tables

 Python enhancements

« More Utility Nodes
« Variable to Credentials, Table Manipulator

« Components
« Building Components - Dialog Layout

See details in https://www.knime.com/whats-new-in-knime-43
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https://www.knime.com/whats-new-in-knime-43#file-handling-framework
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https://www.knime.com/whats-new-in-knime-43#columnar-table
https://www.knime.com/whats-new-in-knime-43#python
https://www.knime.com/whats-new-in-knime-43#utility-nodes
https://www.knime.com/whats-new-in-knime-43#components
https://www.knime.com/whats-new-in-knime-43#flexibility
https://www.knime.com/whats-new-in-knime-43#knime-ap-integration
https://www.knime.com/whats-new-in-knime-43#monitoring-portal
https://www.knime.com/whats-new-in-knime-43#rabbitmq
https://www.knime.com/whats-new-in-knime-43#server-large-azure
https://www.knime.com/whats-new-in-knime-43#server-large-azure
https://www.knime.com/whats-new-in-knime-43#marvin
https://www.knime.com/whats-new-in-knime-43#h2o
https://www.knime.com/whats-new-in-knime-43#redfield-bert
https://www.knime.com/whats-new-in-knime-43

Ligand alignment node

Various alignment methods

« Align congeneric or non-congeneric ligands Ligand Alignment Run Maestro
« Optional input port for the reference structure [:0 > .ﬂ
Using the same configuration panel as Maestro
I
File
Flexibly align a set of ligand structures
Flow Variables Job Manaoer Selection Reference:
Ligand Alignment Jok O Automatic (® User-specified
Column containing input : “ CT « ' Conformation:
Column containing reference: “ T o (® Constrain common substructure
SMARTS v
Output only w | [Maestro | [] |CT |O=S(=O)c
( =T in@ Get from Workspace Sketch...
Setings... (O Sample reference ligand
Advanced Options
0K Apply Cancel . - Cancel

97
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KNIME LiveDesign generic protocols

extra argument 1 (15217)

extra argument 1 Text Parent Data: -dummy

- Up to 6 extra argument fields
 to control more workflow steps from the

extra argument 2 Text Parent Data: -dummy

Admin page or the Parametrize model panel igrid MySystem.zip
« 3 first ones can be used for file selection R——

extra argument 3 Text

- Schrodinger version independent

extra argument 4 (15240)

* eg keep using an old Schrodinger version to s argument 4 o Parent Data: <dummy
have consistent results in a project alignment onfile

extra argument 5 (15220)

Parent Data: -dummy

Parent Data: -dummy
-POSES_PER_LIG 5

extra argument 5 Text

extra file 1 (15238)

Parent File: mockup.txt

extra file 1 File
Currently: mockup.txt |:| Clear

Change: = Browse... No file selected.

extra file 2 (15231)

Parent File: mockup.txt
Currently: mockup.txt |:| Clear

extra file 2 File

Change: | Browse... grid_1bl7.zip

extra file 3 (15223)

Parent File: mockup.txt
Currently: mockup.txt |:| Clear

extra file 3 File

Change: = Browse... core.mae
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KNIME LiveDesign generic protocols

Standard Out:

° SChrOdlnger and PyMOL |nsta”at|0n paths iCHI?(l)DEI:GE:C:I:;‘;;é:Ei?n isl;ot.availibie z; /T:t/suites/suitezen—z
» Clearer error message when they aren’t valid R e
« List the installations in the directory U
suite2021-1-0b123
 Check if there is a newer installation available suite2021-1-0b140
suite2021-1-0b156
+ Control over job distribution I

suite2021-2-nb@86

 Set the machine and number of CPUs to use

« For the computationally intensive calculations with
Schrodinger nodes

« LiveDesign machine and 1 CPU by default
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Upload as LiveDesign models node

«  Create Project specific KNIME Models

° Project set In the Preferences the PrOJeCt Dialog - 5:485 - Upload as LiveDesign Model (Com... — O X
. ‘e . | File
« To create models in a specific project by default |
instead of making them available globally Upload as LiveDesign Model | Flow Variables Job Manager Selection
« To be set to a personal or a testing project || LiveDesign host: |From the Preferences % |2
° PrOjeCtl by default and fallback to KNIME and gIObaI | | Schrodinger Suite: From the Preferences ~
« And changed to a specific target project in the node i<@qem memepreferenD
* It helps keeping the Data & Columns tree clear Foider: [KNIWF Nidated modsls
* Only the relevant models in each project
Preferences O X
type filter text | Schrédinger =R ~ &
KMIME Explon & o
KNIME GUI Schradinger global preferences A
Kerberos Directory for temporary files | ChtrnphKMIME | Browse...
Master Key SCHRODIMGER installation location F—
Meta Info Pre (T enable this, restart KNIME after unsetting SCHRODIMNGER ervironrment) =
E:;Lerred Ren PyMOL executable |C:‘\_Data‘alnstallErs‘aP}rMGL\p}-'thnn.Exe | Browse...
Python LiveDesign host https://appsci-ld.enschredinger.com W
zDhKiEdeES Schrodinger installation en the LiveDesign host /mnt/suites/suite2021-2 v
chradinger
LiveDesign Project .
E:lrif?;g (if nﬂtfugund, féllbackis 'EMIME' and then 'Global’) @ |
< > T L e lnralhnst (171 w ¥

SCHRODINGER. 100




Upload as LiveDesign models node

- Surface for receptor-ligand complexes

« Already for ligands and docked poses
« eg Binding pocket surface model
from a receptor-ligand complex column in the LiveReport

Credentials
Configuration
CSV Reader h _— Upload as
{deprecated) Read structures Column Filter Row Filter Concatenate Column Filter 'LiqrgDesi-un Model
_' C.
kA _— i+ =2 — 4 b B
» ¥ d > > —I-r..q.?ﬁ " e LiveDesign
- Ligands and proteins - - - - -
Sofile%a Structure Protein PV Corporate ID and new Using the
Column from the LiveReport LiveReport columnis): "1 column input”
selected in the generic protocol
Parametrized model panel G_TOIID Loop Start PV output
Sitemap surface Cross Joiner Row Filter Loop End
> .
> B> A e = L N I S
B . I§=.:}i
lteration o ® ® "y
Sitemap Ligand
surface
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Model upload

1 H (@ Maestro - Scratch Project
«  Script In Maestro
File Edit Select Workspace Iegle]d

* Available to be installed in Maestro: W+ A. Manage..
$SCHRODINGER/knime-v*/python/deploy_knime_models.py L] = o

Ligand Interaction Protein Prepa New KNIME Workflow...

Install...

@ Maestro - Scratch Project

File Edit Select Workspace Scripts View Window Help Install Example Workflow g

| h | | A Deploy KNIME models to LiveDesign...
@ Install Scripts X @ Connect to LiveDesign - O X
¥ Directory: ‘C:\Program Files\Schrodinger2021-2\knime-v5.4\python Browse... . . i
Lic Please enter your credentials for LiveDesign
Install Scripts Name Host: ‘https://appsci-Ld.onsch rodinger.com ‘
] deploy_knime models.py Deploy KNIME models to LiveDesign... Username:‘jean-christophe.mozziconacci ‘

Password: ‘m ‘

 |nterface of choice for the modelers

. .. . Log In
Alternative to the KNIME upload node, administration node and
L|VeDeS|gn adm|n py SCI‘Ipt @ Deploy KNIME Models to LiveDesign - O
. . KNIME Model path: |C:\tmp\KNIME\Bioisosteres.knwf ‘ Brow
* Upload any LiveDesign model (not only KNIME based ones) e
@ Deploy KNIME Models to LiveDesign - O X @ Deploy KNIME Models to LiveDesign - O X
KNIME Model path: \c: \tmp\KNIME\Docking_model.zip ‘ Browse... KNIME Model path: ‘https ://api.hub.knime.com/repository/.../Bioisosteres:data ‘ Browse...
Schrodinger suite: ‘ ‘ Schrodinger suite: ‘/mnt/suites/2021-2 ‘
Extra arguments : ‘ -standard -folder Test ‘ Extra arguments : ‘ -overwrite ‘
|(any extra arguments to LiveDesign_admin.py script) (any extra arguments to LiveDesign_admin.py script)
Deploy Close Deploy Close
| Model deployed at hitps.//appsci-id.onschrodinger. com/admin/extprops/ldmodel/1916/change Model deployed at hittps.//appsci-ld.onschrodinger. com/admin/extorops/idmodel/191 7/change
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LiveDesign Connection node

* Connection information required
* The Credential input connector node can still be used

* All the configuration information
* Including the host name
* Better integration with the Maestro panels

Please enter your credentials for LiveDesign

Host: https://appsci-ld.onschrodinger.com
Username: [jean-christophe.mozziconacci

Password: |esseeeccese

Log In

* Supported by the Import and export to LiveDesign
nodes for now

SCHRODINGER.

LiveDesign Import from
Connection LiveDesign

ke

Credentials Input

B3 e

LD credentials

Dialog - 6:15212 - LiveDesign Connection

File

Options  Flow Variables  Job Manager Selection

Host: |https:/fappsd-d.onschrodinger.com

Workflow credentials

Username: | jean-christophe.mozziconacd

Password: ssssssssss

[ ] 5ave password in configuration {weakly encrypted)

OFK Apply

Cancel

@

Export to
LiveDesign
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Workflow Examples and LiveDesign models

- General — Ligand alignment : new node usage
- Import and export from LiveDesign : uses LiveDesign Connection node
New LiveDesign model:

- Interaction surface
« from a receptor-ligand complex column in the LiveReport

Improved LiveDesign models:

- Structure alignment — Ligand alignment with a cocrystallized reference : Using
the new Ligand alignment node

Molecule Reader
(to MAE) Credentials
o> Include the Configuration Upload as
Ligand Alignment  reference Ay e LiveDesign Model
SDF Reader =} 3D coordinates DS 'y i : g
> %file% = » O : ®
hd : : - o
sor . Ligand template file g v @ & LiveDesign -
) 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
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Workflow Examples and LiveDesign models

- Low energy conformations
« Control to generate several LigPrep forms
« Alignment on a reference ligand (or a core section) specified on the admin page
« Using MacroModel or ConfGen

- Binding pose strain | crangeis

21.1.3 - Pose reordering
Alignment on each binding pose
Optional alignment on a specified section ofthe ligands
21.1.2 - Maore robust energy difference calculation
21.1.1 - Energy difference in kcal/maol
20.4.3 - Handles multiple poses in the input Credentials

Configuration

CS5V Reader Chemistry Ligand molecule
{deprecated) External Tool reader Group Loop Start MacroModel Eq o Upload as
P Iuinlmzahon B Loop End Column Filter “I:n‘e[)eslgn Model
B o > olE N -
— — —p it .
- - > O > - » O@ - > LiveDesign
bofile% pse column Curpurate D ] ]
Specified column handling Local minimurm Corporate ID | *4 column input
| and new generic procotol

MacroModel |

. LiveReport column(s) |
Row Filter Conformational Search f

! Run Maestro

e e e T Ol »— _
. ‘ . -~
First pose Global mimimum Core for alignmen ]
-istruct file.maeg Alignment

Check
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2021-1 New Features

KNIME in LiveDesign

Free file name choice in the Extra file fields and other usability improvements in the 2
generic protocols

The model the description is updated from the workflow when deployed and the
models can be sorted by modification date on the admin page

New LiveDesign model and protocol administration nodes, running the script
LiveDesign_admin.py

Supports the latest version of KNIME (v4.3, but includes v4.1.3)
Include the biological unit and set the source in the Get PDB node
The Jaguar minimization node runs on multiple CPUs
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Generic protocols — extra file names

* Free file name choice in the Extra file fields extra e 3 Pl e T e
 The files are renamed behind the scene to match Change: [ Browse... | No file selected
the Extra argument corresponding field exta argumen 3 Text pdbreference pds

« System specific name recorded in the Column

detalls _

- Additional input configuration nodes supported
° Table Reader and erter extra argument 1 -source PDB -preparationORnot preparation -minimizationORnot not
- Boolean and List Box Configuration o o
« The Credential configuration node can also be
controlled using a Workflow credential

* Store your password as environment variable mtles 162 i 43628 cocked wih consirani pab

 Define a 'Workflow Credentials* variable Optons Fiow Variables Job Manager Selection Memory Pacy

* Set the KNIME server connection to get the credentials from RO Sever: g ime g scrodnger com@osoprme | | Seecte

this variable Adbentcaton: @ Credentals

* $SCHRODINGER/KNIME_batch.py -
credential="credentials;<username>;$PASSWORD"

Timeout (ms): 30,000 &

Test connection
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Generic protocols — improvements

- Reorganized in 4 sections for better readability —
*  New "extra extensions" field # Preprocessing | g
) ) ] export SCHRODINGER=${SCHRODING ER.TEXT-I_NFl’UT}
« For workflows including nodes from extensions not T e T T hexira
included in the default installation argument 2:TEXT-INPUT}" -extra_arg_3="${extra argument 3:TEXT-
INPIITY -pytra file 1="Q{exira file 1-Fll F-INPIITY" -pxtra file 2="S{exira Y
« Specify a file listing the extensions to install
eg com.vernalis.knime.source.feature.feature.group # Install extra KNIME extensions A
. . rt SCHRODINGER=${SCHRODINGER: TEXT-INPUT
org.erlwood.features.cheminformatics.base.feature.group R SoHRoD KNIME installpy " e st
. . . ${extra extensions:FILE-INPUT} -verbose -keeplogs -configuration
o Keep the temporary files for |nspect|0n SPWD/ExtraExtensions/configuration $SSCHRODINGER/knime-v*/bin
/limti-x86 R4/knime W
« Especially useful to inspect the partially executed
WOrkﬂOW tO flnd WhICh nOde(S) falled # KNIME batch execution N

B : : R 8Q #te_queue=kni ho "default queue”:TEXT-INPU
. "results.csv or - to investigate temporary files” field t0  Sper peL EXEoss(ormoL. EXEaTE BT K

get the task to fail e HRODNGER/ o KNI batoh py S{worklow FLEINPUT}-run -t
QlInnit enliimn (eee the mndel dearrintian) Nl 1IMN-INPIITY -atderr v
- More functionalities but still only 2 generic protocols: ...
« KNIME Workflow - Compound structure input # Post-processing

cat SPWD/${results.csv or - to investigate temporary files:TEXT-INPUT}

« KNIME Workflow - 1 column input
Available from $SCHRODINGER/knime-v*/data/livedesign_protocols
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Upload as LiveDesign model — model description and time stamp

- The model description is updated from the workflow description
« Along with the tags and author

+ Itincludes a modification time stamp
« Latest updated models by sorting by Description on LiveDesign Admin page

? Node Repository & Description £ AD Workflow Coach g4 KNIME Hub Search = 3 % LiveDesign Adm|n
~ Home > Models
- - - \g
Binding pose strain /7
Title Binding pose strain Binding pose strain Select Model to change
Medified January 7, 2021 by jcmozzic
Description - 2021/01/07 15:18:07 | Q,  Get PDB from FFC Search 20 results (1106 total)
Input: Select in the LiveReport a pose viewer 3D column from a ¢ —— Binding pose strain : ‘
The model minimizes the binding pose conformation to a local n INPut: Select in the LiveReport a pose viewer 3D column from a Action: | —— v|| 6o 00f20selected
search to find the global minimum docking.
Calculates the conformation energy difference between the locs
Aligns the global minimum conforgr’gation on the initial binding pc' Tt_1e_ model minimizes the bindir_lg pose conformation to a local H e peserPTen @ o
minimum and runs a conformational search to find the global [1 GetPDB from FFC 2020/12/15 11:42:34 — Get PDB from a FFColumn : Computational Models/KNIME/UploadTest
Output: The initial binding pose is the second pose in the 3D colf minimum. . . Downloads the structure for the PDB IDs listed in the
Calculates the conforn_'le_ltlon energy difference between the selected Free Form Column from the LiveReport, extracts
local and the global minima and creates new columns with the structures and
Aligns the global minimum conformation on the initial binding corresponding structural information. [LiveDesign]
- pose. Schrodinger
Tags Output: The initial binding pose is the second pose in the 3D [] GetPDB fromFFC 2020/12/15 11:44.00 — Get PDB from a FFColumn : Computational Models/KNIME/From the Hub
ag column and displayed without hydrogen. Downloads the structure for the PDB IDs listed in the
selected Free Form Column from the LiveReport, extracts
LiveDesign MacroModel and creates new columns with the structures and
corresponding structural information. [LiveDesign]
Schrodinger
Links [LiveDesign,MacroModel] [] et PDB from FFC and preparation 21-1 2021/01/06 11:01:12 — Get PDB from a FFColumn and Computational Models/KNIME/Validated models
No links have been added yet. Schrodinger 20.4.3 Protein preparation : Input column: PDB IDs in a Free Form
. Column Downloads the structure for the PDB IDs listed in
Add to LiveReport the selected Free Form Column from the LiveReport,
Creation Date 2020-11-24 optinoally prepare the structures, extracts and creates new
columns with the structures and corresponding structural
information. [LiveDesign,PPrep] Schrodinger 21.1.0
Author  Schrodinger 20.4.3 (]  Get PDB from FFC and preparation 2021/01/06 11:04:57 — Get PDB from a FFColumn and Computational Models/KNIME/Validated models

Protein preparation : Input column: PDB IDs in a Free Form

F T P Ty PRy P T RPN Tt SN SO TRPNY VoY Y 1 O [P SRR O
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Upload as LiveDesign model — other usability improvements

«  The model folder and name are stored in the Column - e R
detalls PYMOL_EXEC /mnt/pymol/pymol o h nmwﬁnin ding
° ESpeCia”y Cohvenient g:rg:ets;i?ar;ia;nhl?ﬁfflstNlMENaIidated models/Get PDB from FFG
for the Parametrized models
Input column (see the model description) PDB IDs e del
- The Folder field value can be selected from the history ) B wcan
+ The workflow Is saved before uploading
- Reordered the configuration panel fields: _—
) L ) . < LiveDesign host: From the Preferences &
* Machine specific - Host and Schrodinger suite twodnger Ste: [From P Preforme
- Mandatory, but ideally from the preferences TeDeson progect |Gobal <
* Model location - Project and Folder <fa.de,\
® can keep the defaU|tS LiveDesign protocol: | Choose a protocol
. - Protocol and Corporate ID Corporate 1D cokam: [Holeade neme -

3D column type: |Ligands

« mandatory, but set by the workflow creator

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

« Optional, workflow specific and set by the workflow creator
SCHRODINGER. 111

Command type: |Normal v

Overwrite Model
PyMOL script:




LiveDesign model and protocol administration nodes

*  Nodes to upload, download and verify
« QOperate 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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* In the Get PDB node, include the biological unit and set v —— -
. . ialog - 19: - Get -
the source from the configuration panel Fie
 The Jaguar minimization node runs on multiple CPUs Set 705 | Fow Vereie | b Mermge Selcaon | wemory Py
*  Customize the model names in the AutoQSAR Build
Model node [ incude biokogicalunit
 Document the experiments and write them as separate files
T e e Local Installation Only
File Web Only
i Vanabl':thQSAR Bu“;f-::;::ﬁﬂﬁ e J::::r::;o“w &“;wmz Concatenate  QSAR Model Writer oK Apply Cancel ®
Column containing input ligands ﬁcr ~ > O » :.::'g’) - ﬂ
Output only ~ | |QSARModel +~ [] |Q5ARMode o o o
- Prediction
QSAR model name: Max_correlation_0.6 with default settings |
| QSAR Model Reader
Settings... &"&mﬁz ) 8 AutoQSAR Predict Extract Properties Table Viewer
_ o . LF—oF g
0K Apply Cancel (?) ) o o}
Pre dic;on AutoQSAR Predictions

SCHRODINGER.
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Components and Workflow Examples

«  Cheminformatics — AutoQSAR: with model renaming

- LiveDesign administration
- Create backup or testing model copies
- Add the latest version of the validated models and generic KNIME protocols
- Compare versions of a protocol or a model

LiveDesign models:
- Structure alignment — Ligand alignment  Molecue Reader

(to MAE) Credentials
. . — Configuration
r
with a cocrystallized reference O ncniete [ tpouien
. . . T @ reference LiveDesign Model
« Using align_ligand utility Sfle% f o =
Ligand template file :I@ LiveDesign Ed
Chemistry Corporate ID and new |
SDF Reader 3D coordinates  External Tool LiveReport column(s): Compound structure
— — > - 3D structures aligned, input protocol
~ > P O P with the reference structure
' > > as second pose
e ®
Compound structures Run align_ligands
from the LiveReport with Reference

-ref 1 -sample thorough -max 1000 -close_contact-0.5
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Components and Workflow Examples

Improved LiveDesign models:

- 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 e MacroModel CASE Switch R e Upload as
o g ~ N 3D coordinates Conformational Search Lowest energy Data (End) Column Filter LiveDesign Model
= Po— =
— = : . - o P case IH e ® o
. == . T— R —
ConfGen - number ConfGen ‘ o ] ]
of conformfers (omer:iwsg[!dactroModel) String New LiveReport column(s): Compound structure
-max_num_coniormers -LoniGen true 2 = 2
Compound structures 10 %input% Configuration Alignment ConfGen Alignment -Ligand (;;l;formanons inpuk protocol
from the LiveReport %inputd% ’ energy
S
¢ -istruct reference.mae o and pose renaming
Alignment reference
-reference File
%input%

116
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Low energy conformations

 The conformations and the ligands are aligned

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

[W]¥  Compound Structure D conformaten  conformation _Contents  Styles
(3D) (Relative
0.0
0.006 @ Low energy conformation (3D)
0.007 .
v g o —| CMPD-10409 (10 poses) -]
- j"@ Solrisine @ 0.126 ~ 0_0.0_1743076806 @
\ 0.282 + 1.0.006 615768295
oo v 2.0.007 1174613324 ®
More available... | v 3 0.007_1756598433 @
0.0 4_0.126_855777056 ®
0.14 5 0.282 1894630593 @
0.449 _ _ . - 6_0.313 443848968 ®
] V64860 Do . 7_0.571_1660388703 @
= 0.995 -— \ 8_1.153_1356054653 ®
1.031 : e v 9_1.169_1812412864
1.082 .
More available... @ 13D
1(3D
MODEL DATA e (30)
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
E—— 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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Components and Workflow Examples

Other improved LiveDesign models (see the changelog section in the workflows:
- Ligand strain energy

- Docking and ligand strain g"gg";ga"m

- Get PDB from FFC and preparation :

Protein alignment step

String String Credentials
String Configuration Configuration Configuration
Configuration 9 e Protein Preparation — Ry e Uploadas
CSV Reader Column Resorter Qe Get PDB structures _ Switch Wizard PDB information Alignment Column Filter LweDesagn Model
~ - o > o o
& — o — — — 183
- > > B> IS B Protein preparation B o Protein Preparation =~ ™ : Alignmentreference D > LiveDesign
-preparationORnot npt -reference File
- - Slmdure ?.c[).‘l'gce %input% [ ol Wizard and pose name %input% -ipdb pathffile.pdb -
%file% Corporate ID R Clean up _ Corporate ID and new 1 column input
Free form column input %inputd ) —» O LiveReport column(s): protocol
Column from the LiveReport String - Protein-igand complex
selected in the Configuration | - PDB resolution, deposition date
Parametrized model panel Preparation and - PDB ftitle, chains, classification
= - minimization
o
Minimization
-minimizationORnot not
%input%

These workflows and models are available from:
https://hub.knime.com/schroedinger/spaces/Workflow examples/latest
https://hub.knime.com/schroedinger/spaces/LiveDesign_models/latest
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Get PDB from a FFColumn and Protein preparation

Give Feedback D

jemozzic ¥

Parameterize Model

Open Live Report | + (=AM E+[4-3D ~ |

Project Contents
al
li" Compound Structure
Q Perep ° Description:
) 2021/01/18 15:37:09 ~ @ A mini (3D)
: --- Get PDB from a FFColumn and Protein preparation : v
(I) Computational Models n prep V1 V38532 (1 pose)
v~ Row1_1977711137 @
e (\N/CH‘
N
Validated models e Model Data
: [l L . N e ® A not (3D)
¥ (] Get PDB from FFC and 0% i nput column A
- = Get PDB from FFC and preparation PDB IDs CiEngs Cal.. +/ V38532 (1 pose)
. Modified January 20, 2021 by jcmozzic v/ Row1_460132198 @
Chain list 2021/01/18 15:37:08 extra argument 1 - - ;
BeeshiEmckiz - Get PDB from a FFColumn and Protein preparation : -preparationQRnot preparation 3 cocryst (3D)
PDB classification Input column: PDB IDs in a Free Form Column A prep (3D)
PDB title Downloads the structure for the PDB IDs listed in the selected Ensemble docking (3D)
<] T Ve Free Form Column from the LiveReport, optlnoe,lly prepare the extra file 3 - - .
preparec_with_ structures, extracts and creates new columns with the 1CX2 with V49629 docked with constraints.pdb Upload File... Get PDB (3D)
Resolution structures and corresponding structural information.
The sgtructure source, preparation and aligment steps can be v

Get PDB from FFC (3D)

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

PPrep (CT - DELETED)
PPrep - not (CT - DELETED)

controlled from LiveDesign admin panel.

[LiveDesign,PPrep]
Schrodinger 20.4.1 O Publish(share data between Live Reports)(?)

Add to LiveReport

ﬂi LiveDesign Admin WELCOME, DEMO

Change Model

1D: 18271
Name: Get PDB from FFC and PPrep
Give this a short and descriptive name that modelers will understand
C d
ST 1 Selected MODEL DATA
NAME PARAMETER TYPE DATA © PARAMETER SOURCE

extra argument 1 (48323)

extra argument 1 Text -preparationORnot preparat Set Fixed 4

Input column (48324)
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New features In the KNIME extension
In Schrodinger Suite 2020-4



2020-4 New Features

KNIME in LiveDesign

System specific files and workflow parameters can be changed on the
LiveDesign admin page

Preferences for faster configuration of the Upload as LiveDesign model node

Surfaces rendering can be controlled and the models deployed to a specific
LiveDesign project

Use nodes from extensions not included in the default installation

The Prime Build Homology Model node accepts any Parameter flow variable
New Job Monitor node
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Generic protocols — Admin page new settings

- System specific files can be changed from LiveDesign admin page
* No need to open KNIME, nor set it each time in the Parameterize model configuration panel

* 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 DATA © PARAMETER SOURCE

extra file 1 File Parent File: mockup.txt Set Fixed o

Currently: Template.maegz || Clear
Change: | Browse... | No file selected.
extra argument 1 Text -istruct Template.maegz Set Fixed v
. . . Test LiveDesign
Alignment on a cocrystallized ligand: Run Maestro KNIME models  Table Viewer
Molecule Reader ﬂ DE
(to MAE) .
' o) Credentials Locally -
et Visual checking Configuration
® Include the Ry e Save.WOrknow Upload as
- %file% Shape Scret.ening reference N . LiveDesign Model
SDF Reader 3D coordinates  ['92N91SMPIAIEME -y B Joiner °
: :};P —_— - —D O . 1c — LiveDesign @ —
sor B, ’m ) T — > d Before uploading [}
@ Pharmacophore =] Corporate ID and new
Compound structures volume scoring, Corporate ID LiveReport column(s):
Best alignment only - 3D structures aligned

from the LiveReport

SCHRODINGER.
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Generic protocols — Admin page new settings

MODEL DATA
- Workflow parameters
. . NAME PARAMETER TYPE DATA ©
« Using the extra argument fields S
extra argument 1 Text -preparationORnot preparati
String Credentials
Configuration Configuration
Free Form — Protein Preparation % ._SaLe.WOrkﬂow Upload as
Column input Get PDB structures Switch Wizard PDB information  Column Filter o m ~ LiveDesign Model
o — Ty > m P o =
: > : Protein preparation — gle. Protein Preparation : : > 'l- d LiveDesign o ﬂ
-preparationORnot ngt .

Column from the LiveReport %inputSe Wizard - Bleforl;g -

selected in the String Clean up _ Corporate ID and new uploading 4 column input'
Parametrized model panel Configuration I > O & LiveReport column(s): generic procotol

' - Protein-ligand complex
Qe ‘ - PDB resolution, deposition date
Preparation and - PDB title, chains, classification
° minimization
Minimization
-minimizationORnot not
L %input%
+ Use a specific queue
Queue eg #te_qgueue=knime or echo "default Text knime Set Fixed v

queue”

- The KNIME model calculations are distributed according to the Batch size
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Generic protocols — Admin page new settings

Give Feedback jemozzic ¥

0 =

LUMNS PDB v VISUALIZE +|.\- 3D ~ |
Project LiveReport Contents Styles
- . - A mini (PFDB A mini A mini -
E ﬁ = li“ Compound Structure al f_\';mm (Chaln Alen: ti classification A mini (3D) (Deposition (prepared_wit ?“m'm (EBE
1] [I Q PPrep D =) (ReoEIieny) ) date) h_version) )
@ 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
__ kT REFINED 2 3 cocryst (3D)
PDB classification : Q < 57 ANGSTRON A prep (3D)
PDB il =N X-RAY CRYS 5
- [] e HYDROLASE/H STRUCTURE Ensemble docking (3D)
prepared_with_version 2 O 2 V222790 L,H 25 INHIBIT 06-JUL-92 2020-4 BOVINE THROI

Resolution

]

N

CHy

Change Model
ID: 18271

Name: Get PDB from FFC and PPrep

Compound

MODEL DATA
NAME PARAMETER TYPE
extra argument 1 (48323)

extra argument 1 Text

Input column (48324)

SCHRODINGER.

DATA ©

-preparationORnot preparat

WELCOME, DEMO. STATUS / HELP / Lt

PARAMETER SOURCE

Set Fixed

Get PDB (3D)
Get PDB from FFC (3D)

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

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

COMPLEXE
FORMED WITH
BENZAMIDINE

More available...




Extra KNIME extensions

+  For workflow using nodes from extensions not
iIncluded in Schrodinger default installation

SSCHRODINGER/run -FRO# knime KNIME_install.py -Beatures_list A
I I ${extra extensions:FILE-INPUTJ-ve eptogs -configuration
°
eg Vernalls’ ErIWOOd (Lllly) nOdeS $PWD/ExtraExtensmns/conﬁguratlon "'SSCHRODINGER/"Is -1
"$SCHRODINGER" | grep knime-v""/bin/Linux-x86_64/knime"

* Run KNIM E_inSta”. py -CO nﬁguration ssc:HRODlNGER/rorkﬂow FILE-INPUT} -run -isdf

QIQNE_CI FU _etdarr @ ErhAeihs TEYTIINDI ITU

« Add the extensions on the fly orkenass Soafioormn
 |n the Protocol command
 Store the extra extensions in a common location

<}
-
O
-

-INFU |} -Qata

eg Similar PDB structure model:

Credentials
Configuration
Table Row To L. Saf.w“kﬂow Upload as
Variable Loop Start Most similar Loop End (2 ports) GetPDB  Column F':ter o L] - LiveDesign Model
SDF Reader PDB SMILES Query J 4 »> = (&) =
— = e i — ,
N L Mol g " \y .&a > > Gl.,.‘?, .[ # q LiveDesign ] K
D » - 4 .
SD
- conversion ® » ligand PDB e @ Before uploading
e 19 New LiveReport column(s):
Compound structures Ligand similarity - Protein-ligand complex

from the LiveReport threshold = 0.55 - PDB structure information
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Upload as LiveDesign model node — Preferences

- Set the LiveDesign host and Schrodinger installation
used the most often in the Preferences e

Dialog - 10:56 - Upload as LiveDesign Model — O X

 And From Preferences in the node Upload as LiveDesign Model  Fiow Variables Job Manager Selecton Memory Policy
« Changed in one place when a new release Is installed | |wveesgnhost: nttps://qa-demo-8-5.dev.bb.schrodinger.com| . | | %

From the Preferences

« Simplified configuration: only 2 workflow specific
settings to configure for each workflow

- Switch easily between hosts or installations using
history lists

.......

type filter text s:hradingef ~ v w
KNIME GUI A e
s Schrodinger global preferences ~
Master Key Directory for temporary files | C:\tmp\KNIME ] Browse...
Meta Info Preferenc - 3t kol '
Perl : : tart KNIME after uriset : . : C:\Program Files\Schrodinger2020-2 Browse...
Preferred Rend
p;he: G PyMOL executable | C:\_Data\Installers\PyMOL\PyMOLWin.exe | | Browse..
RDKit Nodes LiveDesign host s://qa-demo-8-9.dev.bb.schrodinger.com v
hrodi : .
Sehwtcnges Schrodinger installation on the LiveDesign host /mnt/suites/suite2020-2 v
Workflow Coach
< > BT TRy ooy prom Same as current v

/mnt/suites/suite2020-2
/mnt/suites/suite2020-3

7Appiy and Close Cancel
B ————————————— =
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Upload as LiveDesign model node — Surface rendering

- PyMOL script section to control the surface rendering
« eg surface coloring
« PyMOL Python commands

VISUALIZE + |- 3D ~

F

ile

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

d

LiveDesign host: |From the Preferences v )
LiveDesign protocol: P"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: )

o
In Limit Entry Volume Name Surface Name Comments Surface Type Isovalue Area Sigma
(o] 1: 1BL7  surf surf_surf urf 1 1920.711
Import... Duplicate Delete Split Limit... Export to Map... | Display Options...| Volume Editor. Preferences...
Display at most: | 16 A3

SCHRODINGER.
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cmd.ramp_new("surf","CT",range=[-20,20],color=["red","yellow","green","blue","magenta"])
cmd.set("surface_color","surf","Surface*")

I
Table “default” -Rows: 4 Spec - Columns: 4 Properties Flow Variables
Row ID ‘a cT E r:rl:?le E gcore C-%_".’ Surface )
Row0_Row0 Molecule: 1BL7 #atoms: 5... |? |Surface: size=445000 by... —
IRow 1 Rowd  |Molecule: V64719 #atoms:... V564719 5.547 Surface: size=445000 by... OK Apply Can(el j )
Row2_Row0 Molecule: V64721 #atoms:... V64721 -4.684 Surface: size=445000 by...
Row3_Row0 Molecule: V64713 #atoms:... V64713 -4.555 Surface: size=445000 by...




Upload as LiveDesign model node — for a specific project

- The model can be exposed to a specific project only
« eg Docking models for the target, local QSAR model File

Dialog - 7:15253 - Upload as LiveDesign Model (Ne... * O pes

Upload as LiveDesign Model Flow Variables Job Manager Selection Memory Policy

- ~
LiveDesign host: |From the Preferences v b

- Models with the same name can be uploaded to I
. . . . iveDesign protocol: | KNIME Workflow 20-4 (18091) v
LiveDesign with the node provided they are added T ot [ o —
to different folders

Schrodinger Suite: Same as current v
Folder: KNIME/Validated models

Corporate ID column: Molecule name v
3D column type: |Ligands

Command type: Normal w

Overwrite Model
PyMOL script:

OK Apply Cancel
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Minor Improvements and Fixes

*  The Prime Build Homology Model node accepts any
command line options as Parameter flow variable

* eg Variable name: PrimeBuild-MAX_ INSERTION_SIZE,
PrimeBuild-TAILS

*  New Job Monitor node
* Opens the same Job monitor panel as Maestro
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Components and Workflow Examples

+  KNIME LiveDesign models
« Alignment on a cocrystallized ligand
« Get PDB and protein preparation
« Binding pose strain, Docking and ligand strain
 Related PDB structures
« Docking and protein surface — with the surface coloring

 Models adapted to take system specific files from the Admin panel: Random forest, Ligand
alignment, Pharmacophore screening and Docking models.

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

Glide Grid Reader
== MODEL DATA
o] g8
“._ )\ e Ligand NAME PARAMETER TYPE DATA © PARAMETER SOURCE
® [mkino Extmct prmms extra argument 1 (50397)
> = extra argument 1 Text -igrd Protein_Glide_grid.zip Set Fixed ~
SDF Reader %file% > O > - ”. O "' extrafile 1 (50399) ) o o
——— - extra file 1 File arent File: mockup. i »
Iﬁ‘}ﬂ;"’f 3D coordinates ® L Currently: Protein_Glide_grid.zip D Clear Set Fixed
3
351’1&:’ Title Change: | Browse... No file selected.
[
Compound structures
from the LiveReport
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2020-3 New Features

Supports the latest version of KNIME (v4.2, but includes v4.1.3)

Upload workflows as LiveDesign models
Generic protocol taking any LiveReport column as input
- Pharmacophore hypotheses can be added to the LiveReport
- The models can be created in a specified folder under Computational model
- The protocols and models can be uploaded via a python script
Option to avoid KNIME version incompatibilities

Any command line option can be used in the Glide ligand docking node
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KNIME 4.2

- KNIME 4.2 is supported with the Schrodinger extensions
« But it doesn’t run on old OS including CentOS 6

- KNIME 4.1.3 is embedded in Schrodinger installation
« It can’t be upgraded to KNIME 4.2 because of an Eclipse upgrade

« To run KNIME 4.2 from the Schrodinger Suite:
« Make a stand alone installation: https://www.knime.com/downloads/download-knime

« Add the Schrodinger nodes from the Partner update site or the zipped update site
from the installation

« Add -knimelnstallDir <path to KNIME 4.2 installation> to the icon command

Install O X

Available Software
Select a site or enter the location of a site. _’)‘-

Work with:u

select a site

typeo
type filter t{- /Al Available Sites Select All

https://update.knime.com/community-contributions/trusted/4.2
Name .

ps://up . ! p fS.L
0o Iht’(p /’/ pdt e.knime m/ nalytics-platform/4.2

Deselect All
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https://www.knime.com/downloads/download-knime

KNIME Analytics Platform 4.2 — some new features

«  KNIME Hub Community & Spaces
« Spaces and User Profile Pages

New Connector Nodes
 Salesforce, SharePoint, Amazon
DynamoDB, SAP Theobald
- Deep Learning — TensorFlow 2 Integration

- Performance Improvements
« Python Speed-up, Simple File Reader,
Joiner Node (unmatched output ports)
* New and improved Nodes
» Table Difference Finder
« String Manipulation (Multiple Column) .

« Dynamic Ports (Column Appender and .
Merge Variables nodes)

e« CSV writer (Labs): no longer need to write
KNIME URLs

« Database nodes

Table Reader

Tal ifferen
m_. > ble[_)m‘e ence
Finder

- o] > 2
Wy Customer File A -» »>
- Table Reader ®

Output unmatched rows ﬂ_._ >
to separate ports

(2]
Customer File B

For Enterprise Data Science Challenges

Integrated Deployment

Elastic and Hybrid Execution
Workflow Summary

Guided Analytics - New WebPortal

See details in https://www.knime.com/whats-new-in-knime-42
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Upload workflows as LiveDesign models — Generic protocols

- 2 Generic protocols

« KNIME Workflow 20-3
Takes the 'Compound Structure' LiveReport column (ligands in 2D) as input
« KNIME Workflow 20-3 - 1 column input
Takes 1 column from the LiveReport as input
eg a string, number, 3D structure or FEP map column
The column is selected in the Parametrized model panel when executing the model

« Available as json files under: $SCHRODINGER/knime-v5.1/data/
« Use these as template to create customized protocols for specific scenarios

- -force_newer option
« To add to the command to run workflows created with a newer version of KNIME

« Butideally use the same (or more recent) KNIME version as used to create the
workflow

Extra options eg -force_newer (36337)

Extra options eg -force_newer Text -debug -force_newer Set Fixed E‘ I
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Upload as LiveDesign model — Parameterized model examples

-  Get PDB structures ———

Name:

« Froma PDB IDs Got POB
> Download the PDB structures Deseripton: Get PDB
> Extract structural information

LiveReport Model Data

data column Get PDB structures Extract Properties  Column Rename

. Input column PDB ID (PDB ID) Change Column...
- A

PDB IDs ‘ o ‘ » In this Live Report Other Columns
PDB information Solubility QSAR (ph7.4) (LogS) o
Credentials Membrane (dG _insert)
Configuration ADME profile
Save Workflow Thrombin Docking (Ligand Interaction
& *——e@ ) W as Diagram)
Column Filter LiveDesign Model ) ]
] - —@ Ijzl . — — Thrombin Docking (3D)
» ili » - - Thrombin Docking (Run Status)
LiveDesign [ ] ] ) . .
Publish(share data between Live Reports)(?) Thrombin WaterMap (3D)
o Before L] Thrombin Builder (3D)
. rombin Builder
Corporate ID and new uploading 1 column input’ doas
LiveReport column(s): generic procotol “
- Protein-igand complex Run FEP I
- PDB resolution, deposition date Modeling Status

- PDB title, chains, classification Recommend for Synthesis
Restricted Column (undefined) 17146

PDB ID (PDB ID) v
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Upload as LiveDesign model — Parameterized model examples

(Get PDB structures

LiveReport
data column Get PDB structures Extract Properties

@ »@ 0>

PDB IDs ®
PDB information

Open Live Report FDB v

v al PDB ID (PDB
D Compound Structure = D)
HC 2 _CH
I:‘ N(N | NH Q, O '
s % V38532 11BF
1 5 1TBF
HyC
H,cJ
HN-_~Ny _-NH,
~O—IT
D V222790 4CMG

SCHRODINGER.

Credentials
Configuration

& .-Save Workflow UD'OGU as

Column Rename  Column Filter o [_.J R LiveDesign Model
. e
> 2l > i » . .
te l LiveDesign o
] o Before 2
Corporate ID and new uploading Ligand
LiveReport column(s):
Get PDB Get PDB
FFC DB Get PDB (3D) (Deposition Get PDB (PDB title)
classification date)
)
CATALYTIC DOMAIN OF
HYDROLASE 20-MAY-04 HUMAN
1ETR VAT PHOSPHODIESTERASE 5A IN
COMPLEX WITH SILDENAFIL
CRYSTAL STRUCTURE OF
PTERIDINE REDUCTASE 1
PTR1) FROM TRYPANOSOMA
ACMG OXIDOREDUCT @ 16-JAN-14 ¢ BI:;{UCEI o

COMPLEX WITH COFACTOR
AND INHIBITOR

Get PDB
(Chain list)

A,B,C,D

Get PDB
(Resolution)

1.3

20

138



Upload as LiveDesign model — Parameterized model examples

«  Cocrystallized ligands
 From a PDB structure column
» Protein preparation

: : Credentials
» List and extracted ligand structures Configuration
Protein Preparation 3 ._Sav_e:\forkﬂow Upload as
Structure column Wizard Ligand extraction  Structure content Column F:ter o |E| e LiveDesign Model
@
. 4+
- Ligand occurrences - Elefocr: -
Clean up Corporate ID and new uploading Ligand.
LiveReport column(s): Using the
. - Ligand 3D structures “1 column input”
¢ F E P an aIyS I S - Ligand list and by chain generic protocol
[ ]
FEP map reader nOde % COX Give Feedback p = jomozzic ¥
» FEP map convergence B@ COXFEP v
. N EI' Compound D fmp FEP map FEP1 (Energy FEP1 (CCC FEP1 (Lig. FEP1 (REST
I n fo r m atl O n Structure (.fmp}) Conv.) Conv.}) RMSD) Exch.)
g - ’, _ I_‘.L; V217803 é Fair Good Good Fair
|—| ' * k V217804 é Fair Good Good Fair
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Upload as LiveDesign model node — Pharmacophore hypotheses

- A pharmacophore hypothesis column can be included in the output
« Added to the 3D view along with the ligand hit

COX Give Feedback Q = jcmozzic ¥
"5 )| Open Live Report Reception Review copy ¥ VISUALIZE +|-4- 3D ~
Contents Styles
TR Pharmacoph Pharmacoph Pharmacoph ERaaconh —
E' Compound Structure ID ore screenp Gl SERELE (e ECeE 3 ore screen'?n
e HvnolD (Matched_Lig (Num_Sites_ (PhaseScreen D g .
(HypolD) and_Sites) Matched) Score) (3D) 4 . ® Fh " ing (3
armacophore screening
- n "\ — { ) /| Hypothesis
. ij A3) A2) D) B ’ +/| CMPD-10409 (1 pose)
- f} A CMPD-10409 AADPR_75 P(-) R(10) 4.0 1.62608741126¢ @ v/ Row0_RowO_ligand_hypo
Y

v v RA (=== ]
¢~ @ £~ {1 (9

1 Selected

- Use 'LiveReport' as tag for the input SDF reader node NUET  y——
: . : . L :
« Taking Compound structures from the LiveReport as input 507 Eui ;
« (Case insensitive tag :

Compound structures
from the LiveReport
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Upload as LiveDesign model node — Folder

¢ The mOdeI Iocatlon In the CompUtatlonaI LiveDesign host:  https://qa-demo-8-9.dev.bb.schrodinger.com

mOdeI SeCtion in LiVeDESign can be LiveDesign protocol: KNIME Workflow 20-3 - 1 column input (15594) = Refresh
controlled when uploading the workflow okt [ Vabdoied modcs
« S0 as to keep the KNIME models S pere———
O I'g an iZ ed Corporate ID column: Choose a Corporate ID column
- Some improvements to make the Upload | @ wum e ugands v
node and the model execution In Command type: [Normal
LiveDesign more robust 7] Overwite Model
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Administration of KNIME models and protocols

- From LiveDesign Admin page

+ Using LiveDesign_admin.py script
« To upload Models and Protocols to a LiveDesign instance
- No need to open the KNIME GUI. Easy for system administrators
- Model deployment with 1 zip file and 1 command:
“$SCHRODINGER"\run -FROM knime LiveDesign_admin.py
-type model -mode upload -username jcmozzic
-host https://demo.on.schrodinger.com -schrodinger /mnt/suites/suite2020-4
-file "Ligand_property radar_plot.knwf"
Also used to download, duplicate or verify Protocols and Models

« eg make a backup copy before updating, create a testing copy
Install the new version of the Validated models and generic KNIME protocols
« See options from $SCHRODINGER/run -FROM knime LiveDesign_admin.py -h
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LiveDesign_admin.py script — application example

https://hub.knime.com/schroedinger/spaces/Public/latest/LiveDesign models
« Ligand property radar plot

“$SCHRODINGER"\run -FROM knime LiveDesign_admin.py -host https://qa-demo-8-
9.dev.bb.schrodinger.com -type protocol -mode verify -id 14322 -file
“‘C:Atmp\KNIME\KNIME_Workflow 20-3.json” -username jcmozzic

“$SCHRODINGER"\run -FROM knime LiveDesign_admin.py -type protocol -mode
upload -host https://qa-demo-8-9.dev.bb.schrodinger.com -name "KNIME Workflow 20-
3" -schrodinger /mnt/suites/suite2020-3 -pymol_exec /mnt/suites/pymol 2 2-0/pymol -
file “C:Mmp\KNIME\KNIME_Workflow _20-3.json” -username jcmozzic

C:\Program Files\Schrodinger2020-3\knime-v5.1\data\KNIME_Workflow 20-3.json

“$SCHRODINGER"\run -FROM knime LiveDesign_admin.py -host https://qa-demo-8-
9.dev.bb.schrodinger.com -type model -mode upload -schrodinger
/mnt/suites/suite2020-2 -file "C:\tmp\KNIME\Ligand_property radar_plot.knwf" -name "
Ligand property radar plot DEMQO" -username jcmozzic
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KNIME LiveDesign model files

- Standard KNIME workflow file KNIME ®

 Zip file with .knwf extension (NS setvosdnoer » Spaces bl > tebesionmodas
o, ADME o
+ LiveDesign subfolder - [— -
« LiveDesign model and protocol information files o Bioisosteres o
* Input file subfolder - R ©
A LiveReport sample input file R "ot ond prtei surtace v
« Other default input files that can be replaced to adapt the ! Dbk N
workflow to another system - el v
Installation test &>
Validated KNIME models ready to be installed on: E Ligand O desiabilty oot -
https://hub.knime.com/schroedinger/spaces/LiveDesign mode - [
|S/ |ateSt/ *2 Random forest - to be run in LiveDesign «®  Ligand alignment o
o sff  Ligand property radar plot o
%.Ta« M_;;mﬂ ,,,,, E 'w s Low energy conformation o
B o= L wogmers o My workflow running on a KNIME server >
o T v - s Protonation forms o
°c  Random forest @
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Glide ligand docking — Parameter flow variables

- Any command line option can be used in the Glide ligand docking node

Molecule Writer Java Edit
Row Filter (from MAE) Variable (simple)
> —O =R o
© ® @
1AC4 Core constraint Reference Iigand
reference . - ‘
Glide Grid Reader Glide Ligand
Molecule Reader n L Docking Row Splitter Run Maestro Command  Concatenate Run Maestro
to MAE Extract Properties igP > - > o <
( ) - g & N g | B > "
) ’ ’ ’ . ' S > ’ e
u ' " n u > 1ac4 [} o @ @ ]
© ] 2 Core MCS constraint. Protein Ligands in tube Inspectvisually the poses

Cocrystallized active Molecule title Skip ifitdoesntmatch  ligands

compounds

« Core reference ligand
« Loop over and test various docking parameters
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Components and Workflow Examples

« Available on https://hub.knime.com/schroedinger/spaces/Workflow examples/latest/
- Docking — Core constraint and Loop over parameters — use the Parameter flow variables

*  KNIME LiveDesign models

« CNS desirability radar range plot

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

« CNS desirability radar plot toaD 24)
 Pharmacophore search

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

. . MW (360-500) Ka (8-10)
+  Atropisomerism : ?
« Get PDB
. . RotBonds (0.6 TPSA (40-90
« Cocrystallized ligands Sl CNS desirabity

 FEP analysis
 Avalilable from: https://hub.knime.com/schroedinger/spaces/LiveDesign models/latest
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2020-2 New Features

The 3D structure type (hence the rendering) and execution mode
(automatic/click to run) can be controlled in the Upload model to LiveDesign
node

Surfaces and images can be added to the LiveReport
The Export image to LiveDesign node supports SVG images
New Prime Macrocycle Conformation sampling node
The Molecule reader node takes in cif format
Some Components/Metanodes are available on the KNIME hub
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Upload Model to LiveDesign — Configuration Panel

New fields to control:

Dialog - 5:15247 - Upload model to LiveDesign (| — ] X
- The 3D structure output type File
« So the LiveDesign uses a suitable rendering for Job Menacer Selection Memory Polly
oad mode veDesign Flow Variables

ligands or pose viewer/protein structures

LiveDesign host: | https://qa-demo-8-9.dev.bb.schrodinger.com

. The Command type LiveDesign protocol: | KNIME Workflow 20-2 (14322) « | Refresh
« Normal - The model is run automatically when Schvodinger Sute: | fmt/suites/suite2020-2-b053
added to the LiveReport Corporate ID column: |Moleaule name v
« Click To Run - Each cell must be requested to 3D cohamn type: [Dodedposes .
run individually Commend type: [
[/] Overwrite model
0K Apply Cancel ?
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Upload Model to LiveDesign — Images and Surfaces

- The ligand or protein structures can include a surface

* Image columns can be added to the LiveReport
 eg The Ligand designer radar plots stored as a new column

Credentials
Save Workflow CASE Switch Configuration Upload model
SDF Reader LigPrep QikProp Domain Calculator Column Filter  Radar Plot Appender Column F:'L _al D - Et: (Start) & . lo_ LiveDesign
=N ' ’ K -
507 L rﬂp » B> > H|» > i >E > i = rg“)'(
o] o] o] o] o o o Before exporting o] LiveDesign
%file% Genenrate Properties for some properties Titles to LiveDesign In my LiveDesign
Compound structure 3D coordinates of interest and images Licand
igani
- - - - O Compound Structure 1D famzfﬂyo
*  Export image to LiveDesign node supports SVG images e
°
HNj\N EH HO P R ST ——
? %W CMPD-10661 %\m
o0
’—‘ gﬁ\k S -F VrANANAN e
\§/ = LS -
—_— QPlogPoct accptHB
e 3 Vo i T BT
py
QPlogBB donorHB -
volume
SCHRODINGER.
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KNIME workflow run in LiveDesign — Pose viewer column

Q Search columns

» ] Glide Docking Protocol_QA

Open Live Report Reception Review copy ¥

VISUALIZE +

A-3D ~ |

Contents
COX1 (3D)
COX2 (3D)

Docking (3D)

» (] Glide Docking with LID
» [ GUI_DeepQSAR

» (1 HSP90_WM

» (] Jaguar

NOX

» ] Kmeans Clustering and Ran...
¥ ] KNIME

Docking Docking_
EV Compound Structure ID (3D) - (docking
score)
?
5.3

CMPD-10409 @

Aniline Genotoxicity (Energ...

Docking and protein surf...

OH

Job Manager Selection
Upload model to LiveDesign

LiveDesign host: |https://qa-demo-8-9.dev.bb.schrodinger.com

Docking and protein surf...
+" Docking_ (3D)
+| protein
+'| CMPD-10409

1 pose

Ensemble docking (3D)

Memory Policy
Flow Variables

LD docking (3D)

Protonation forms (3D)

l:‘ HN ,9 LiveDesign protocol: KNIME Workflow 20-2 (14322) v Refresh
Docking TMP 2 5‘@ V5816
5 0 N\ = Schrodinger Suite: | /mnt/suites/suite2020-2-nb053

Docklng_ i= F Corporate ID column:  Molecule name v

DockingWithSurfaces F7 %
3D column type: Docked poses ~

DockingWithSurfaces-Mac +
Command type: Normal v

Glide Ligand Add 3D models to vis
Glide Grid Reader Docking Extract Properties Overwrite model selected compounds:
>
B> 2 B> » B>
Ensemble docking Title o e Cancel L
Configuration Upload model
SDF Reader LigPrep Column Filter &2 a to LiveDesign Slmple Gllde dOCklng
> >
5ot by >3, > i » .
LiveDesign Or more complex workflow (eg ensemble docking...)
%file% Genenrate Only relevant columns In my LiveDesign
Compound structure 3D coordinates for the Live Report

column (2D) from
the LiveReport
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KNIME workflow run in LiveDesign — Structure rendering

DATA &

Project LiveReport

Q Search columns

¥ CJ 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...
P

rotonation forms
Glide Grid Reader

B>

> O
>
>
> O
> O
> O
> O
>
>
> O
> O

oo

Saved
in the workflow

SDF Reader
>

LigPrep

Reception Review copy ¥

IE" Compound Structure

VISUALIZE +| 4- 3D ~ |

Contents
Docking and RPocking and COX1 (3D)
- rendering_
ID rendering_ (docking
(3D) COX2 (3D)

score)
Docking (3D)

CHy

o]
Ny
I
1 o N
\
N=

it -

Docking and protein ...
Docking and protein ...
CMPD-10409 @ 53 7| Docking and renderin...
v protein
+ CMPD-10409

1 pose

CH; OH

D =N
3 QN MR
Glide Ligand

Docking

:ﬂb B>

7 >
S0y g ¢ I Title

%file%
Compound structures
from the LiveReport
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Genenrate
3D coordinates

Extract Properties

DockingWithSurface...

Docking_ (3D)

/58164 @ 5.4 Ensemble docking (3D)
Atom selection - - +
| ‘ \ -
res.num 109, 168, 53 Add 3D models to visualize
selected compounds: Click here,
then browse or search for any
models containing the word '(3D)'
V64836 d = in the list that appears on the left
oK Apply Cancel ?
Display Residue information Representation
Row Splitter Concatenate Save Workflow 2
p »B» B> » B> Credentials
p > = o e CASEswitch Configuration 45559 mogel
N ... Column Filter Data (Start) & ° to LiveDesign
Binding site Important ones Important ones N ‘. % ae BE
No protein only in ball and stick g g Before exporting = 'p-(
to LiveDesign LiveDesign
Only relevant columns In my LiveDesign

for the Live Report




KNIME workflow run in LiveDesign — Protein surface

Open Live Report Reception Review copy ¥

VISUALIZE +

43D ~ |
_

Project Docking and
- Docking and protein
1] I] - EV Compound Structure ID protein surface_
ol Q : surface_ (3D) (docking
score)
¥ (1 KNIME
Aniline Genotoxicity (Energ... CH,
> Docking
o]
2 - e C
» (1 Docking and protein surf... H)N\”S\©\ CMPD-10409 @ 53
> Docking and protein surf... 9 NN
> Docking and rendering_ " F
-
» ] Docking TMP :
> Docking_ CH, OH
> DockingWithSurfaces
> DockingWithSurfaces-Mac D i 2
o e V58164 54
» (1 DockingWithSurfaces-Mac2 2 o NN
\
> Ensemble docking N=\ F
» Installation test B
> LD docking
HiC
Property radar plot (volume) 3 )
£ PropertyRadarPlotModel - ™
] (\ \ VR4R3A m &2 / \
Glide Ligand Run Maestro
Glide Grid Reader Docking Display Residue information  Representation >n
> Extract Properties Row Splitter Concatenate
> > ° »@> B> » |
> > E Q o > > = > Save Workflow
o ® N —& — —& P-ss Rendering checking o j o CASE Switch
SDF Reader Saved LigPrep Sitemap surface ] ® Binding site Important ones Important ones ® Cross Joiner Column rzter. mtg (Start)
in the workflow : ; only in ball and stick - o
e > Title No protein > ® BE
> B » A G e ek
OF > » Before exporting T
® ® ® ® ® to LiveDesign ®
%file% Genenrate Only relevant columns
Compound structures 3D coordinates for the Live Report
from the LiveReport
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Contents
COX1 (3D)
COX2 (3D)
Docking (3D)
Docking and protein sur
Docking and protein sur

protein
CMPD-10409

1 pose
DockingWithSurfaces (¢
Docking_ (3D)
Ensemble docking (3D)

LD docking (3D)

+

Add 3D models to visualize
selected compounds: Click here
then browse or search for any

models containing the word '(3D)'

Credentials
Configuration Upload model
to LiveDesign
Bge— ¢
»
LiveDesign ()

In my LiveDesign




Other new features and nodes

The Molecule reader node takes In cif format

Molecule Reader Periodic AutoQSAR
(to MAE) Run Maestro Command descriptors Build Model QSAR Model Writer
> B> > : » B> »n
Training set Periodicity Some descriptors
compounds Run Maestro Table Viewer
g I
Molecule Reader 7 W AuloQSAR Predict ~Extract Properties Table Viewer
(to :E) wsclzzslt;!::sieon Descriptors :n > X >n
>
AutoQSAR Predictions
Test set
compounds
New Prime Macrocycle Conformation sampling node -
SO me CO m pOn e ntS Sag)pling intensity (target # conformers):
Fast (100)
 Look and feel like real nodes & Thorough (L)
 Searchable and available from the KNIME hub website ) samele petd bonds | preseve mejer ing shape
« Drag and drop from the hub page oK Cancel

* Not in the node repository, but available in between releases
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Components on the KNIME hub

tions  Flow Variables Memory Policy Job Manager Selection

Distance cutoff
Input column Multiple Selection Table Row String String Double
Config i y to Vari C i Config i Config i Column Filter RowiD Transpose Table Viewer
(® Manual Selection () Wildcard/Regex Selection () Type Selection -8 —8 —8
Exclude Indude e e i e Qe 3 e = > > > » H» - >n
Y e T riter Periodic o o ° o ° ° ° s
N> endarras i) Bhic ot z Lattice features Cation list Hostname Cutoff Onlythe properties Title
S > a descriptors
» Column Filter Chemistry Extract Properties  Column Resorter Component Output
C In| C i External Tool
» B - ~ e N G Ok
¢ N @N - & s
¢ > e ]
« 9 ® e Get Help Table Viewer 1 All descriptors
(®) Enforce exdusion (O Enforce indusion Y Periodic descriptors
»
n ’n Table Viewer Table Viewer
. . g gl
localhost Periodic descriptors ~ Options
® ]
Order-dependent cation list: Extract Properties  Transpose Table Viewer Log csv
: TR
Lattice feature o ® e
Exdude ndude Material science properties
Y Y rter
‘ avgNeighborCount A~ > avgAtomicVol
| stdNeighborCount avgSublatticeNeighborCount |
stdNeighborIon avgNeighboron |
avgSublatticeNeighborIon » volPerAnion i

- The Schrodinger workflow examples are available on the KNIME hub
https://hub.knime.com/schroedinger/spaces/Workflow examples/latest/

«  The Schrodinger nodes are searchable from the KNIME hub
« And the workflows using a specific node are listed

SCHRODINGER. 155
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Components and Workflow Examples

- Components + LiveDesign — Import and export
« Membrane permeability « Aradar plot and 2D structure are added
+ Periodic descriptors to the LiveReport as image columns

 Rendering: Atom representation, Display
atoms, Residue information label

« Sequence converter, Excel to fasta
« Job control

+ Workflows to be run in LiveDesign
« Docking, including a customized

Docking in the most similar binding site

- ADME — Physics-based Membrane
Permeability

- Material Science — Periodic descriptors
» Tools — Debugging workflow

rendering of the binding site « To help diagnosis installation and
» Docking and protein surface execution failures
« Ligand ESP surface * Workbench — Text cell parsing
« Ligand property radar plot
« Low energy conformation Available on: |
« Example running on a KNIME server mg;:ggligg:/n|me.com/schroed|nqer/spaces/Workrow exa
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Workflow Examples

- Molecular Mechanics — Macrocyclization and macrocyle conformational search

Protein Preparation
Get PDB Wizard Split by Structure  Row Splitter

Chemistry
. External Tool Ungroup MAE  Substructure Search -
ar » B> » B> v group Prime Macrocycle
- > gng "‘ﬂ" Pnh Sampling
o o o] o] [ > »
2E9P Preprocessing Ligand o} o} o > n >
Macrocyclization The published macrocycle ®
was found
Generate Table Row  String Manipulation
Protein Preparation Unique Smiles to Variable (Variable)
Get PDB Wizard Structure Row er >
Split by Splitt > n G — N o r[s]' .
. > > RMSD Sorter Row Filter
15 g B> > B> - - - - . .
— - - : - Ll o - —+l -
] o ° o) ASL > B, 2 B2 g
2E9U Preprocessing Ligand ' ; ] ] ®
Conformation comparison 5lowestRMSD | Concatenate Run Maestro
) conformations >
- - T e @
*  Real world — MMP FEP input preparation — e
o] o
Settings Download and Visual inspection
Tahl.e Creator Preprocessing prepare FEP input files Force field builder Table Viewer
& » » I —» %**h %r #7r-
o
Chemical group o Check column (optional)
0 remove, FDBIDs and renaming log
Output file directory 34 jigand smiles
Protein reliability
Table Viewer / Structure Table Viewer report Table Viewer
— '_
I R
»
= Checking = -
Checkwhen Chain breaks Steric clashes
smiles differ
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New features In the KNIME extension
In Schrodinger Suite 2020-1



2020-1 New Features

* Includes the latest version of KNIME (v4.1)

- New node to upload workflows from a KNIME server to be run from
LiveDesign

+ Usability improvements of the Upload model to LiveDesign node

* New Export image to LiveDesign node
- Export to LiveDesign node can create an extra molecule column

- Job information for failing calculation diagnostics
*  The reader nodes keep the navigation history

SCHRODINGER.



KNIME Analytics Platform 4.1 - some new features

See details on https://www.knime.com/whats-new-in-knime-41
KNIME Hub - Private & Public Spaces Access to Components
KNIME Analytics Platform

® Navigation in the Workflow Canvas

®* Ctrl-F to search for nodes by name, ID, or description in a
workflow

®* Most recently opened workflows in your workspace.

¢ Machine Learning and Guided Labeling
Binary Classification Inspector node. Active Learning and
Weak supervision

¢ Components

®* Editing a shared component on the KNIME Hub or your local
workspace by double clicking the component.

®* Component Description view

® New nodes

®* Row Filter (Labs) to filter rows based on complex queries
comprising conditions on multiple columns - including the row
index and row ID. Webpage Retriever

®* Top k Selector

¢ Big Data - Databricks, Google Cloud and Apache Knox
Support

¢ KNIME Database Extension - Migration to the new DB

framework. New DB Connection Extractor and Closer node.

¢ Partner Extensions Privacy Nodes to anonymize data

Technical Improvements

®* Dynamic Ports : add and remove ports to some nodes (those
with three black dots in the bottom left corner eg the
Concatenate node)

®* New Flow Variable Types : New boolean, long, and array
types e.q. filtering a number of columns is possible using an
array variable.

KNIME Server 4.10

¢ Configuration Dialog
Pass configurations to a job when executing or for running on
a schedule
¢ Call Workflow Action
® Call (possibly conditionally) one or more new workflows once
the current workflow is finished
¢ Enterprise Features
®* OAuth/OpenID Connect
® Server Managed Customization Improvements

Host update sites in your own network if you are unable to
connect directly to our own update sites due to proxy
restrictions.
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Run a workflow on a KNIME Server from LiveDesign

- Simply using the Upload as LiveDesign model node
https://kni.me/w/ROpmPpC2qs9FSyCU

KNIME Server Call Workflow Save Workflow 1044 as
Connection (Table Based) Column F:ter o [__l - LiveDesign Model
Credentials im SDF Reader O . N ‘l‘ ¢ e
. D s ®
9 ~q k
o A [ @ 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
the LiveReport Adapt:
B 0 -the LD host

- output settings
File

Options  Flow Variables Memory Policy Job Manager Selection

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

Username Jean-Christophe.Mozziconacd

Password eees

LiveDesign credentials (not saved)

Username | jcmozzic

Password eeee

oK Apply Cancel ©)

SCHRODINGER.
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Upload workflows from a KNIME Server and to be run in LiveDesign

- Upload to LiveDesign all the workflows stored in a group
on a KNIME Server

 The new or updated workflows on the KNIME server are
accessible as Computational models in LiveDesign

- When invoking these Computational models in
LiveDesign the workflows are run on the KNIME server
 The data is copied back from the KNIME server to
populate the LiveReport
« The computation resources of the KNIME server are used
« And the KNIME installation (extensions) on the KNIME

server
Instead of the installation on the LiveDesign instance
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Requirements

- A dedicated LiveDesign protocol
« To create the Computation models corresponding to the KNIME server workflows
» It stores credentials to access to the KNIME and LiveDesign servers
« Ask your Solution Architect to add it

«  KNIME server workflows to be invoked in LiveDesign
 Must include the Container input and output nodes
 The Container nodes can’t handle Maestro columns for now

i This is a job running on KNIME Server (knime-server).

SDF Reader LigPrep QikProp Column Rename IColumn Filter CSV Writer
. - —_ .
%] ¢ ——»@a, B> i ol
L ] | ] [ ] [ ] | ] | ]
Input Genenrate Predictions
3D coordinates
e S \_ J

SCHRODINGER.
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Upload workflows to be run on a KNIME Server

*  Workflow to upload or update KNIME server workflows in LiveDesign

* It can be run manually from a KNIME client when new workflows are added to the KNIME
server

e Orrun as a scheduled task on the KNIME server
* And use the KNIME server credentials

e It configures the corresponding LiveDesign Computational models to run these workflows on
the KNIME server

h e Co:nection List Remote Files Chunk Loop Start Variable Loop End
s > > = . ar
(] It ) — 7 Workflow i ':‘/:3‘
KNIME Server &) ] — L. output colums / @
Credentials Browse to the group Each e /
b Upload Server,
Credentials Input containing the workflows workflow ﬁ to Ll:eDe.ggn
B e )
8 [>3
LiveDesign Dedicated protocol

LiveDesign server
Schrodinger installation location
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Upload model to LiveDesign node — Overview image

- The workflow overview can be inspected directly from the Task page on LiveDesign
Admin panel https://LiveDesignServer.com/admin/tetasks/task/

ﬁé LiveDesign Admin

Home » Tasks > 5elb7ea0757a47fe04f8575d

Task Details
ID: 5e1b7ea0757a47fe0418575d
Status: Finis
Input files: ”" |I
M params_Json (d ownl Oad) Model Reader T L e Credentials Input P
input.sdf (download) '. 7 (Regression) Column Filter ), o UreDesgn
SDF Reader LigPrep QikProp  Extract Properties ) 7‘ »l *l* E:
— N - e I —— L]
L G G | | e - .
® ® ® o mimg]lmime.wpndlowl Only relevant columns
Sfile% Generat As descriptors iptitastzip for the Live Report

nerate
Compound structure 3D coordinates
column (2D) from
the Live Report

- And the node is more robust and has other usability improvements
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Export to LiveDesign nodes

+ Export image to LiveDesign node

 To export PNG images (eg 2D molecule view, plots,
Ligand interaction diagram...)

 The LiveReport URL from LiveDesign web interface
or reported by the Import and export nodes in the
console

- Create an extra molecule column with the Export
to LiveDesign node

« To store ligand conformations, docking poses, PDB
complexes...

Export images to LiveDesign  Flow Variables Job Manager Selection Memory Policy

Column containing images to export: | |™s| CT rendered with Maestro Molecule Summary

Column containing Corporate ID: || S |s_sd_ID v

LiveReport Column name: | 2D

LiveReport URL: https://demo.onschrodinger.com: 443 /livedesign/# fprojects/4751/livereports/4744(

OK Apply 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 TR T R (RS :
Preparation of the most similar complex [ > @8> | > »B E=——

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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Diagnose more easily failing calculations

The Job control ID is stored as flow variable
« Even if the node failed

* As input for the Job control node
» Display the status, error message, log file...
 Key on a KNIME server when the node view can'’t be inspected

Variable to Table
Row (deprecated) Table Viewer Job Control Table Viewer
5 a0
/ <) S) ‘ e e
Progress tracking Viewlog Inspectthe log of the
Shape screening node
Molecule Reader Settings / ) Catch Errors and undertand the
(to MAE) o Chllﬂk.Lm.SEﬂn Try (Data pOf}S) Shape scre:illnﬂ Active Branch Variable to Table (Data Ports) Loop End reason for the failure
) — ‘ P { Inverter Row (deprecated) P>
B> e > = > > > B e 4 > (ap
: : —O G0 Pl i 7
- S'm'larity.cutoﬂ‘ - - o ‘ T B i " -
imi
Several queries CPU 1 query Settings controlled | =) -]
atatime by flow variable jobid
Hit list only
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Reader nodes — navigation history

*  The default location is your home
directory for new nodes

*  The reader nodes point to the location of
the last opened file when reopening

» The recently opened files are listed in the
single file reader nodes

- And other robustness improvements

*  The Structure filter node smiles/smart
filter file option takes URLSs

« Can point to a file embedded in the
workflow

SCHRODINGER.

Dialog - 2:144 - Sequence Reader
File

Sequence Reader Flow Variables Job Manager Selection Memory Policy

T =0 w01 =\ Data\KNIME _main_workflow\_Input_files\proteins\myAlignment. fasta [B%

C:\_Data\KNIME_main_workflow\_Input_files\proteins\myAlignment.fasta
:\_Data\KNIME_main_workflow_Input_files\proteins'\cdk2. fasta

[] Load all Sequence in one cell

[] Import all Sequence Start: |1 End Total: |1

OK Apply Cancel

Browse...
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KNIME_batch.py — pass constants

- String and numeric values can be passed when executing a
workflow in batch

- Application example: pass a file path
- Label Configuration or Quick from nodes with %input%

- In the KNIME_ batch.py invocation -i<var_name>

* eg $SCHRODINGER/run KNIME_ batch.py ${workflow:FILE-INPUT} -workflow_path
"${workflowPath: TEXT-INPUT}" -run -debug -isdf ${SDF-FILE} ...

« See detalls in KNIME_ batch.py -printallowed output
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New and Improved Workflow Examples

» LiveDesign — Upload from KNIME

LiveDesign — Import and export

server « Export images of the molecule 2D
« Upload a group of workflows from the rendering
server * Find related PDB structures

* A couple of workflows ready to be
uploaded to be executed on the KNIME
server from LiveDesign Pharmacophore — Shape

- LiveDesign — Upload as computational  Investigate calculation failures with the
models Job control node

« Schrodinger/KNIME installation check Tools — Job control

« Align LiveReport ligands on a reference « Component with comprehensive output
ligand using Shape screening

« Replace functional groups of each
LiveReport ligand with bioisosteres,
generating all the single replacements

SCHRODINGER.
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2019-4 New Features

* Includes the latest version of KNIME (v4.0.1)
- New Batch test node
- The FEP+ reader node reports health information and representative structures

- The Upload model to LiveDesign node can update an existing model and
supports workflows with molecule output

The KNIME-Maestro connector node runs in batch

SCHRODINGER.



Batch test node

Add the node to your workflow and execute it

The workflow is run in batch using KNIME__batch.py. This script has been in place for years
and is used to run KNIME workflows in Maestro for instance.

- The command line to run, the execution directory, time and other available options to
consider using are reported in the output table

+  The temporary files aren’t removed if the execution fails
So they can be inspected for debugging purpose

«  The calculation progress can be tracked in the Log view

- o x
File Hilite Mavigation View Output
RowID  [[S]KNIME_batch command |[] 30b Directory [[8] 30b Info S| KNIME_batch usage
|Batch execution NEW
lusage:
. ) . ) SCHRODINGER = C:/Program Files/Schrodinger2015-4 [KNIME _batch.py workfiow (-print_usage |-print_cmd |-print_knime_cmd|-stul-run |-GUI)
Row0 $SCHRODINGER frun KNIME_batch. py "C:Wsers\jamozzic\AppData\.ocal\Temp\BatchTest_15011... C:WUsers\iamozzic\AppData\.ocal\Temp\BatchTest_1501135287 [ o e = 153,073 seconds [KNIME options] [Script specific input, output and parameter arguments]
|or
- o X [KNIME _batch.py -printallowed
File
£ >
DEBUG : main : MAEMultiFileReaderNodeModel : Molecule Reader (to MAE) : 0:9 : Removing all (0) views from”
DEBUG : main : Node : Molecule Reader (to MAE) : 0:9 : clean output ports.
DEBUG : ENIME-Temp-File-Deleter : Buffer : : : Deleted temporary file "C:\Users\jcmozzic\AppData\Local'
DEBUG : main : AbstractTableStoreReader : Molecule Reader (to MAE) : 0:9 : Closing input stream on "C:\Us
DEBUG : main : WorkflowManager : : : Project "Batch execution NEW 0" removed (1 remainin q)
DEBUG : main : NodeContainer : : : ROOT has new state: EXECUTED
INFO : main : BatchExecutor : : : ======== Workflow did not execute sucessfully ==—==—==—===—=
BUG : ENIME-Temp-File-Deleter : Buffer : : : Deleted temporary directory "C:\Users\jcmozzic\AppData\l

DEBUG : KNIME-Temp-File-Deleter : Buffer : : : Deleted temporary file "E:\U:e::\jcmozzi:\AppData\anal\V
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Batch test node — Applications

- Frame the command to execute the workflow through the command line
« Based on the reader and writer nodes tagged with %file%

+  Check the workflow runs fine in batch
« Before uploading it to LiveDesign or running it on a remote machine.

This is especially convenient when working on Windows

« Test and choose execution options
« Ifit fails you can share the workflow including the batch node
It will help our support team or a colleague to investigate the problem

QSARModel Reader Save Workflow
SAR Predict Extract Properties CSV Writer Batch Test Table Viewer
»  Molecule Reader AutoQ ope o le—
(oMAE) ——— —»ig
- -, B8r B> - >
%file% - o o o Save the workflow o ®
™Y AutoQSAR Predictions before festing Log in the view Command run,
— %file% ftin batch timing
Testligands

Row0 SSCHRODINGER frun KNIME _batch.py "C:\tmp\¥NIME\Schrodinger\BatchTest_74391943\Batch_execution. knwf™ -run -istruct knime: [ knime.workflow finput/fligs.mae -igzip knime: //knime.workflow finput/AutoQSARmodel. qzip -otxt /tmpfpredictions.

[ S Job Directory ”E'
SCH
[Tim

h RowlD  |[S]KNIME_batch command

-data C:\tmp\KNIME\Schrodinger \BatchTest_74391943\workspace -destFile=C:\tmp\KNIME\Schrodinger \BatchTest_74391943\Batch_execution-executed.knwf seset -suppressErrors C:\tmp\KNIME\Schrodinger\BatchTest_74391943

175
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FEP+ Reader - improvements

- Extracts information from a set of fmp files T e — -
Same information as in Maestro FEP panel tabs: . ' @
— Overview T | Q;’/L A
— Analysis Ewwy
 Includes representative lambda O and 1 frames :
. Optionally extracts the trajectories to inspect other |~ | | | | \)\/\,
frames Row67 [fep_F-H_4BCD_out.fmp 4BCD_PDB |-0.35 0.41 S
— Health information T DL NN — f

(8] Filename |S| Receptor Health [8] Ligand Health [8]FMPdb...

fep_F-H_1BZH_out.frp
fep_F-H_vacuum_1BZ...
fep_F-H_1BZH_vacuu...

"Potential receptor issues:
"Potential receptor issues:
"Potential receptor issues:

2 buried unsatisfied donor, 2 waters with no hb partners, 13 backbone dihedrals, 17 unusual b-factors,
2 buried unsatisfied donor, 2 waters with no hb partners, 13 backbone dihedrals, 17 unusual bfactors,
5 waters with no hb partners, 2 unusual b-factors, 8 peptide planarity”

3 peptide planarity”
3 peptide planarity"

2 ligands have Missing torsion parameters |OK
2 ligands have Missing torsion parameters |OK
2 ligands have Missing torsion parameters [OK

fep_F-H_1D3G_out.frmp

"Potential receptor issues:

5 waters with no hb partners, 2 unusual b-factors, 8 peptide planarity"

2 ligands have Missing torsion parameters [OK

fep_F-H_1d3g_mod_o...|"

fep_F-H_vacuum_1D3...
fep F-H_1GSZ_out.frmp

Fotential receptor issues:
"Potential receptor issues:
"Potential receptor issues:

5 waters with no hb partners, 2 unusual b-factors, 8 peptide planarity”
5 waters with no hb partners, 2 unusual b-factors, 8 peptide planarity”
2 buried unsatisfied donor, 3 buried unsatisfied acceptor”

2 ligands have Missing torsion parameters |OK
2 ligands have Missing torsion parameters |OK

1 ligand has Missing torsion parameters

0K

fen F-H vacuum 1GS

"Pntential recentor issues:

2 huried nnsatisfied donor. 3 buried unsatisfied accentor”

1 linand has Missina torsion narameters

0K

Typical applications: merge, filter, triage, tag and
analysis of multiple single edge FEP runs

SCHRODINGER.
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LiveDesign Nodes in KNIME

Import from LiveDesign
* Populates a KNIME table with data from a LiveReport

Export to LiveDesign

« Sends data from a KNIME table to a LiveReport %

K

Export images to LiveDesign
 PNG or SVG images stored in Free Form Columns

Upload a workflow as LiveDesign model

 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 on any LiveReport and
the output will be added as new column(s)

Administrate LiveDesign models and protocols

(@)

‘r‘a:-t.

(a

 eg backup copies, testing copies, copy from testing to
production instance, new version deployment, version
comparison
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Upload a workflow to LiveDesign Node

* |n the workflow in KNIME models > KNIME section in LiveDesign.
— Label the SDF reader node  In the LiveReport

— Execute the Upload model to LiveDesign — The KNIME workflow is run on the
node LiveReport compound structures and new
coliimn(<) added

The workflow is uploaded to LiveDesign as
Model and available under Computational

(10) DATA & COLUMNS « Global 052119 v
D

[] compound structure

Project Favorites

All IDs
i»
et e e \S‘"\j
N-WE @)% | feeAFOOCRDODEMEQ SE000| @ ::w;;,e::: v Computed Properties AN
AKNME.. 37 = B A0 Upload to Live Design - Random forest 53 =0 HN£> V35000 V35000
& o & v

23

-0

Computational Models

» (7 Docking

B _ a
Credentials |l'w.ﬂ VO KaME
& ::"LH’M' Vent » (2] Upload to Live Design M @
4 Myl 3 - =X -
£ DAM & o— ¥ &3 Upload to Live Design - Random forest bie \U
o Upload to + Add Al 0 g
SDF Reader My workflow & “LiveDesign — et s 2 ~
. Predicti PlogBB; icti jance) UL
@ = Prediction (QPlogBB) (Prediction Variance |
N

o = QPlogBB C
A -8
>

Experimental Assays

< > ® ™
AN &y =B . > Other Columns N
& Yofile% o H’N<®_<\ o V35006 V35006 5
Compound struct 3 ' )
om Struciure > Formulas OH
column (2D) from

(3D)
vasoo2 V35002 @ 27

i:ﬁ ........... - the Live Hml P o8 Multi-Parameter Profiles
Q Views
@ Analytics
Soe > Freeform Columns
8 Other
<> Structured =] -
e N “ V35010 V35010 19

nnnnnnnnn
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Upload a workflow to LiveDesign — in KNIME

- Any workflow with a tagged input SDF reader node
and text/numeric or Maestro output columns passed to the Upload to LD node

Credentials Input
Ry e SveNorklow  upioad to
SDF Reader LigPrep Epik Ungroup MAE Extract Properties Sorter erp? ° j o LiveDesign
B - P = = =
%1 € 8, » B> » B> » 0> > it > 3> » B
o o (] (] o o o
%file% Genenrate State penalty Most probable
Compound structure 3D coordinates form | Dialog - 2:181 - Credentials Input (Live Design) — O >
column (2D) from . File
the Live Report Maestro Molecular Joiner
Properties Column Filter 2 15y Control  Flow Variables Job Manager Selection Memary Policy
> « T Transpose > ¢ Label: LD credentials A
e Description: Al
- - > ﬁ] » el Enter Description =
. v

Variable Name: |d_credentials

Parameter Name: |d_c|-edemja|5

Username: Jean-christophe.mozziconacd

Password:  |ssesssnees
Prompt user name in wrapped metanode dialog/wizard
[[] save password in configuration (weakly encrypted)

[[] Use KNIME Server Login (when run on server)

0K Apply Cancel @
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Upload a workflow to LiveDesign — in LiveDesign

- The workflow Is uploaded as Model to LiveDesign
— Using dedicated KNIME protocols
 Ask your Solution Architect to () 'DRASCOLSS

Q D Compound Structure ID All IDs 3D (3D)

C Ml Global

e : :
d D o> Project Favorites

add the generic one to your _ 5\@

-0

L |Ve D es I g N I n Stan ce v 7 Con'fputational Models £> V35000 V35000

7 KNIME

— The workflow is run on the LiveReport Olbmtlinbedn :{J

* Add All

structures using KNIME_batch.py and ‘ podcm P
- : Z:;Z;;n (QPIogBB) (Prediction Variance) G

V35002 V35002

N

new columns added

Experimental Assays

Other Columns . o
C W o V35006 V35006
oH

Formulas

w

#°  Multi-Parameter Profiles

Freeform Columns
NZ |
™
/@\ ‘ECO&N) V35010 V35010
I N =
H |
=

© o o o

=~
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Upload to model LiveDesign — Improvements

Fields to specify:
- The LiveDesign instance

- The LiveDesign protocol
« The generic protocol

“‘KNIME workflow 19-4" protocol is

compatible with the new version of the
node

« Modified protocols can be used for
specific scenarios. To be added using
LiveDesign Admin page.

- The Schrodinger installation version

* Running the same KNIME version as
used to create the workflow

 The default is used if empty

SCHRODINGER.

Overwrite model
« To update an existing model

Corporate ID column

* Column to be used to match the workflow
results with the LiveReport entries

“Job Manager Selection | Memory Policy |

Upload to LiveDesign Flow Variables

LiveDesign host: |https://dero|schrodinger.com |

LiveDesign protocol: ‘KNIME Workflow 19-4 {2062} ‘vH Refresh |

Schrodinger Suite: |

Corporate ID column: |Molecule name v‘

Overwrite model
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Upload a workflow to LiveDesign — Overwrite option application

To update an existing model

SCHRODINGER.

QSAR model building

* Local KNIME workflow

QSAR prediction in LiveDesign (}

Prototyping %

« Workflow fixes tested locally of
 Then tested in LiveDesign ©f°p-

Improvements
L . Upload to model LiveDesign nod
« Uploaded and tested in LiveDesign [ p?Jzin;tﬁgoever'\,\\l,ﬁteesﬁmoe ]

Updates

SFy

- |

“‘My QSAR” LiveDesign

« With new versions of the QSAR model generated with model running the up to date
the QSAR building workflow run on new chemical KNIME workflow
structures

F AL

“‘My QSAR

prediction”

LiveReport
column
updated
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Upload a workflow to LiveDesign — Application Example

«  Random forest workflow

Model Reader Credentials Input
Random Forest Predictor Upload to
SDF Reader LigPrep QikProp Extract Properties m (Regression) Column Filter 8o LiveDesign
ot : g : g g > B> knime://knim:womﬂow/ i q g - g
@ @ ® @ input/test.zip ® ®
%file% Genenrate All properties Corporate 1D

Compound structure 3D coordinates
column (2D) from
the Live Report

and relevant columns
for the Live Report

Summary:

The node makes it simple to add to LiveDesign any structure to text/numeric/structure
workflow as model

+ So the modelers can easily deploy their methods to LiveDesign to be used by the
medicinal chemists
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Minor Improvements and Fixes

The Schrodinger workflow examples are available on the KNIME hub:
« https://hub.knime.com/schroedinger/spaces/Workflow examples/latest

«  The Schrodinger nodes can be install from the popup windows for missing nodes
now they are available from the Partner update site.

- The Export to LiveDesign and Chemistry External Tool nodes are more robust
- The Blast node output the hit list ungrouped
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https://hub.knime.com/schroedinger/spaces/Workflow_examples/latest

New and Improved Workflow Examples

- LiveDesign — Upload model to LiveDesign
« Epik and Docking workflows generating a new molecule column in the LiveReport

*  Molecular Dynamics — Ligand alignment MD refinement
« Improved version with the MD step and analysis step independant

- Tools — Batch execution
« Using the new Batch test node. See the list of reader and writer nodes supported to be

tagged.
Batch Test Table Viewer Get Help Table Viewer
o @ o~ o
(] (] o (]
Log in the view Command run, KNIME_batch.py Batch execution
timing help options
Get Help Table Viewer
— ' g
>
=
o (]
o KNIME_batch_py Allowed input,

The executed workflow print allowed output nodes and
cormresponding tags
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Improved Workflow Example — FEP Analysis

Row Filter Renderer to Image Column Resorter Row Splitter Joiner Joiner Table Viewer
F > > Column Filter Table Viewer
> i e =1 > T r—
> ) »> s CSV Writer
: K g B
o @ s 3 Y 8
Predicted dG Ligand in 2D Same as Settings: ||| Merge Merge Binding free @8 a8
‘ in Maestro solvent/vaccuum | [ energies No ligand e
Concatenate \ |/ picture
FEP+ Reader Column Filter Row Splitter Math Formula (Optional in) String Manipulation  Joiner Math Formula Rule Engine  Column Resorter Row Splitter \ |
= »——{(Multi Column) » > = ] \ Joiner Table Viewer
B—» Hep > 3 R S = B e ol (L L )
> pe B > > [ ~—>umm
B G >4 ~ y
_ I © oe ® o [ o= ® Wes @ @ —» \
Single edge  No trajectories, PDB/ @ Extract the PDB IDs  Merge abs error Label Same as Triage [ ® &
FEP calculations exp, Modified ligands  |nvert the sign by PDB ID ddG the ions in Maestro Settings: Vacuum Relative solvation
| solvation Table Creator with correct sign solvent/vaccuum ‘ calculations
n / Sorter Table Viewer
| — ‘ / \
| =7 G—
Column Filter & Column Resorter Row Splitter
exp - & ®
o L s e =1
4 "B-' B28 4 Filter
© ® @ Largest errors
Single edge relevant Same as Settings:
information in Maestro solvent/vaccuum
« RMSE and MUE calculation branch:
. ' Math Formula GroupBy Math Formula  Column Rename  Column Filter Table Viewer
S ™ x Al 1
L e J- L e Al ey 1 1 RD.
L] e ae w e L]
Row ID 5] [D]FEP  |[D] experi...[[D] abs er..|[T] correct sign |[D] FEP Error |[§] Energy Conv. [[§]Lig. RMSD [[§] REST Exch. [[§]ccc conv. [[D]ccc  |[D] cec Er. /D] Solvent Time  [[D] Compl...|[S] Ligandl [[§]Ligand2|[s]PDB  [[8] Affinity..|[S] Affinity [[§]Type | Analysis
2.17 0.92 0 |0.014 |Good Good Fair |Good 217 0.01 4,999 4.999  |1D3G _ligand [LD3G_PDB [1D3G 8 1.7 Ki  Prediction summary:
RowQ_Row0 |...[fep F-H_1BZH_out.fmp -1.57 1.37 0 10.472 |Good Bad Fair |Good -1.57 0.47 20,999 29.999 |1BZH_ligand |LBZH_PDB |1BZH 1000 /10000 ICSO | RMSE. MUE
Row0 Rowl |...[fep F-H 1BZH out.fmp -1.57 1.37 0 0.472 Good Bad Fair Good -1.57 0.47 29.999 29.999 1BZH ligand [1BZH PDB [1BZH 1000 10000 ICS0O L
Rowd Row2 |...[fep F-H_1d3g mod out.fmp |2.02 -0.92 0 |0.022 |Good Good Fair |Good 2.02 0.02 4,999 4.999 |1D3G _ligand |1D3G_PDB |1D3G 8 1.7 Ki
Rowd9 ...[fep_F-H_3R17_out.frmp 1.18 -1.22 0 0.324 Fair Bad Fair Good 1.18 0.32 4.999 4.999 3R17_ligand [3R17_PDB |3R17 390 S0 Ki
Row26 ...|fep_F-H_2IKI_out.fmp 2.51 0.34 1 0.085 Fair Good Fair Good 2.51 0.09 4.999 4.999 2IKI_ligand _|2IKI_PDB__|2IKI 4.00E+02 |7.10E+02 [IC50
Row55 ...|fep_F-H_3UVP_out.fmp 1.a1 0.03 0 0.064 Good Fair Fair Good 1.41 0.06 4.999 4.999 3UVP_PDB__|3UVP_lig... |3UVP 35 37 IC50
Row51 ...|fep_F-H_3SHY_out.fmp 1.06 0.07 0 0.073 Fair Fair Fair Good 1.06 0.07 4,999 4.999 3SHY_ligand |[3SHY_PDB_|3SHY 1700 1500 Kd
RowS53_RO... |...[fep_F-H_3TTZ_out.fmp 2.02 0.95 1 |0.057 |Good Good Fair |Good 2.02 0.06 4,999 4.009  |3TTZ_PDB__|3T7Z liga...|3T1Z 4 |20 IC50
Rowd5 ...fep_F-H_3L1B_out.fmp 1.12 0.08 1 0.022 Good Fair Fair Good 1.12 0.02 4.999 4.999 3L1B_PDB 3L1B liga... [3L1B 88 101 ECS0
Row24 ..[fep_F-H_2ATI_out.fmp 1.6 0.61 1 10.064 |Fair Fair Fair 'Good 1.6 0.06 4,999 4.999 _ZATI_Ilgand 2ATI_PDB  |2ATI 22.91 |64.57 ICS0O
Rowl8 ...fep_F-H_1YIN_out.fmp 1.41 2.29 1 |0.014 |Good Good Fair |Good 1.41 0.01 4.999 4.999 [1vIN_ligand _|1YIN_PDB_[1YIN 0.8 |38 IC50
Rowl0 ...|fep_F-H_LUKO_out.fmp 0.79 -0.08 0 0.067 Fair Good Fair Good 0.79 0.07 4,999 4.999 1UKO_PDE__|LUKO_liga... 1UKO 16 14 IC50
Row20 . [fep_F-H_LYYE_out.fmp -0.95 0.1 1 [0.085 [Fair Fair Fair |Good -0.95 0.09 4.999 4.999  |LYYE_ligand |LYYE FDB [1YVE 2.7 [23 IC50
Rowd0 ...|fep_F-H_3181_out.fmp 1.49 0.65 1 0.071 Good Good Fair Good 1.49 0.07 4,999 4.999 3181 PDB__[3181_ligand|3I81 2 5 IC50
Rowd2 ...|fep_F-H_310K_out.fmp 0.41 1.15 1 0.064 Goed Fair Fair Good 0.41 0.06 4,999 4,999 310K ligand |3I0K_PDE__|310K 0.2 1.4 IC50
Row43 ...fep_F-H_3I0K prot_out.fmp 0.42 I lE) 1 0.063 Fair Fair Fair Good 0.42 0.06 4.999 4.999 310K ligand [310K_PDB__ (310K 0.2 1.4 ICS0O
Row28 ...[fep_F-H_2P3G_out.fmp 0.23 -0.38 0 0.063 Good Fair Fair Good 0.23 0.06 4,999 4.999 2P3G_PDB 2P3G lig... |2P3G 126 66 ICS0O
Row38 ..[fep_F-H_316C_out.fmp -0.08 0.5 0 10.196 |Fair Bad Fair 'Good -0.08 0.2 4.999 4.999 _3I6C_I|gand 316C_PDB__|3I6C 12000 28000 Ki
Rowd7 ...[fep_F-H_3LBL_out.fmp 0.32 0.87 1 0.045 Good Bad Fair Good 0.32 0.04 4.999 4.999 3LBL_ligand |3LBL_PDB |3LBL 3 13 Ki
Row57 ..[fep_F-H_32C6_out.fmp 0.4 0.93 1 [0.022 |Good Fair Fair |Good 0.4 0.02 4,999 4.999  |32C6_PDB |32C6_lig... |32C6 0.6 2.9 IC50
Rowl6 .. [fep_F-H_1X7B_out.frmp 0.71 0.21 1 [0.102 [Fair Fair Fair |Good 0.71 0.1 4,999 4.999  |1X78 ligand |LX7B_PDE [1X7B 5 EE Ic50
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2019-3 New Features

* Supports the latest version of KNIME (v4.0)

* Our extensions are included in the new Partner update site

*  New FEP+ reader node

*  New node to easily upload a workflow to LiveDesign as model

* More reader and writer nodes are supported in KNIME_batch.py

*  The Maestro reader and writer nodes can point to a directory inside the workflow
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KNIME Analytics Platform 4.0

* Supports the latest version of KNIME (v4.0) _
- - - - Available Software It’
* Notincluded yet because of a point to be fixed in KNIME Check theitems that you wish to instal D) -
4.0.1. There is a workaround for now: S — = 5
. ork with: artner Extensions - http://update.knime.com/partner/4. v anage...
https://www.schrodinger.com/node/411207 ’
. . . . . type filter text
The KNIME installation in the Schrodinger Suite can be Narme Version
updated eaSIIy (Flle > update KN I ME) When the update IS ’ Dg;:ql?:e':::::r:jffzzs;:}hem Extensions Feature 4,0,0.v191500
Out_ []g* LigandScout Extensions for the KNIME Workbench 1.5.6
O Lq’ Market Simglation nodes by Scientific Strategy for KNIME - Communit 4.0.0.v201907010214
* Use the new Update site links that can be accessed Efﬁi MOF xensons for KIEME e a1ans
without password: | | S —— e
http://content.schrodinger.com/knime/extensions and
http://content.schrodinger.com/knime/previous E 3
. . . Select All Deselect All
* The new Partner update site includes our extensions |
* This is a central place to add commercial extensions Thifsture contins Schrodinger detatypes, Schrodinge nodes and Canias 20 renderer .
° http //u Dd ate . kn I m e . CO m/partn e r/4 . O [“1Show only the latest versions of available software [ Hide items that are already installed
Group items by category What is already installed?
[[1Show only software applicable to target environment
Contact all update sites during install to find required software
< Back Next > Finish Cancel
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https://www.schrodinger.com/node/411207
http://content.schrodinger.com/knime/extensions
http://content.schrodinger.com/knime/previous
http://update.knime.com/partner/4.0

KNIME Analytics Platform 4.0 - some new features

: : Model Learner Nodes, Migration to the new
See detalls on https://www.knime.com/whats-new- ’ -
in-knime-40 and KNIME Server 4.9 KNIME Database Integration improvements

and the full list of changes: KNIME Server |
https://www.knime.com/changelog-v40 *  Remote Workflow Editor

Scheduling Improvements
Workflow Pinning (Distributed Executors)

KNIME Hub: for community workflows

KNIME Analytics Platform « Set up a heterogeneous set of executors
*  Components * Properties Editor
- Performance * to control the behavior of workflows on

i : S Servi KNIME Server (distribution)
Machine Learning, AWS ML Services Create User Directories on First Login,

Inteqration € L [}
9 Permissions for Individual Users

*  Duplicate Row Filter (per community request!) KNIME Server for AWS and Azure

* select the columns identifying the _
duplicates. Supports various tie-breaking  General Release Note

strategies and ways to just mark up the . . .
origingl table instead o outright filtgring. * Community Extensions standardized the

. e license schemes
Plotly Integration, Simplified Kerberos
Support, KNIME Database Extension

Big Data : Spark Repartition, Revised Spark
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KNIME Analytics Platform 4.0 - some new features

* Workflow hub
« https://hub.knime.com is the place for finding KNIME workflows, nodes, and components

« Share workflows and components publicly with the entire KNIME community yourself.
Use your KNIME account to log in to the newly added My-KNIME-Hub Mountpoint.

 Browse KNIME extensions and learn about all nodes of an extension and explore related
workflows to find examples on how to use this extension.

« Drag and drop nodes or install extensions from the KNIME Hub into your running KNIME
Analytics Platform workbench.

« Search the KNIME Hub from within KNIME Analytics Platform

* Python integration
« Simpler integration and issue debugging
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KNIME Analytics Platform 4.0 - some new features

¢ Components
 Replace and enhance wrapped metanodes

* Encapsulate and abstract functionality. They are really nodes that you create
with a workflow. They can have their own dialog and interactive views.

 Can be reused in your own workflows, shared with others via KNIME Server or

the KNIME Hub, or represent web pages in an Analytical Application. v 'A’ Workflow Abstraction
* The Quickform Nodes are deprecated and have been replaced with dedicated > 7% Workflow Invocation

nodes for component configuration, input/output, and visualization widgets. x *{E:"I:g:;"’“"

* The old Quick form nodes still work in the new Components. s S;edion
v 3 Widgets
> [ Input

KNIME Server » [T Selection
> [ Filter

* Remote Workflow Editor
« Edit workflows directly on KNIME Server.
* No need to download and upload a workflow when you make a small change
* Directly inspect a running workflow to view progress and debug
* Control a workflow that connects to secured resources
* Directly browse the KNIME Server repository from File Reader/Writer nodes

> [ Output
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FEP+ reader node

Row ID |[S]Filename [S]Ligand |[D]Pred. dG |[D] Pred Error |sw Structure
- RowS6 (fep_F-H_3UvP_out.fmp [3UVP_PDB [0 0.4 ey
- Reads -out.fmp files
N Rows8 (fep_F-H_3ZC6_out.fmp 32C6_PDE |0 0.4 “&.,,.a
y ]
. . . Rowé0 (fep_F-H_4AZ0_out.fmp 4AZ0_PDE |0 0.4 /N\
N N
° ame Information as In iviaestro pane :
' (o}
O ' d Analysi o) — :
verview an nalysis tabs Rows? [fepFH.4550_outfrp 1980705 [07  [oan Ev,
- Typical applications: merge, filter, triage and ta
. . o]
multiple single edge FEP runs ;
N* S
p g g SH TSN
H [0}
— g on the convergence Criteria Feps Reader Table Viewer
: Row67 (fep_F-H_4BCD_out.fmp 4BCD_PDE |-0.35 0.41 :}h
e = Table Viewer [ep_AAEED outfmp |7
n B = Row6a [fep_F-H_4CS| out.fmp |4CS|_FDB |0 0.4 ¥
bsss] B> [
@ b2
aQ Overview R
: fep_F-H_4EJN_out.frmp |4EIN_PDE 3
AnalySIS Row70 |fep_F-H_4EIN_ P IN_| 0 0.4
L r
Analysis - 2:1 - FEP+ Reader
File Hilite MNavigation Yiew
'Table "default” - Rows: 46 | Spec - Columns: 20 | Properties | Flow Variables |
RowID  |[S]Filename [S]Ligandl |[S]Ligand2 |[D] Exp. [D] FEP [D]FEP Error |[D]ccc  |[D] ccc Error|[D] Solvation |[D] Solvation Error [[8] Energy Conv. |[8] Lig. RMSD |[8] REST Exch. |[§] CCC Conv. |[D] Solvent Time ([D] Cumplex,,, Solvent Trajectory 1 | Solvent Trajectory 2 Complex Trajectory 1 ’E Complex Traject
Rowd fep_F-H_1BZH_out.frmp [1BZH_ligand [1BZH_POB |7 11.57 10.472 11.57 0.47 I? i Good Bad Fair |Good |129.999 29,999 Trajectory Location:"/t... |Trajectory Location:"/tmpy/... Trajectory Location: "Atmp/F... |Trajectory Location
| Rowl fep_F-H_1BZH_vacuu... 1D3G_ligand 103G _POB |7 -2.17 10.014 1-2.17 0.01 7 ? Good Good Fair |Good |14.999 4,999 Trajectory Location:*/t... |Trajectory Location:“/trmp/... Trajectory Location:"/tmp/F... |Trajectory Locatior
'l rov2 fep_F-H_1D3G_out.frmp [1D3G_ligand |1D3G_PDB |7 -2.17 0.014 2.17 0.01 i i Good Good Fair Good 4.999 4.999 Trajectory Location:*/t... [Trajectory Location:"trmpy... Trajectory Location: "Armp/F... [Trajectory Location
Wl rova fep F-H_1GSZ_out.fmp 1GSZ PDB  [1GSZ_lig... [7 0.64 0.085 0.64 0.09 ? ? Fair Fair Fair Good 4,999 4,999 Trajectory Locatio .. |Trajectory Location: "trp/... Trajectory Location: "trp/F... [Trajectory Locatior
| Rowid fep_F-H_1QLM_out.fmp [1Q1M_ligand |1Q1M_PDB |7 0.1 0.273 0.1 0.27 ? ? Fair Good Fair |Good 4.999 4,999 Trajectory Location:"/t... |Trajectory Location:"tmp/... Trajectory Location: "Amp/F... |Trajectory Locatior
| RowS fep_F-H_1UKO_out.fmp |[1UKO PDB  |1UKO_liga...|? 0.79 0.067 0.79 0.07 ? ? Fair Good Fair Good 4.989 4.999 Trajectory Location:"/t... |Trajectory Location:"/tmp/... Trajectory Location:"Amp/F... |Trajectory Location
M Rovis fep_F-H_LUKL out.fmp [1UK1_PDE  |1UK1_liga...]? 0.79 0.022 0.79 0.02 ? i Good Good Fair Good 4.999 4.999 Trajectory Location:"t... | Trajectory Location: "/tmp/... [Trajectory Location: "/tmp/F... [Trajectory Locatior
W Rov7 fep_F-H_1W8)_out.frp [1w8)_ligand [1wej_PDB |7 -0.2 0.143 0.2 0.14 B i Fair Good Fair Good 4.999 4.999 Trajectory Location:"/t... |Trajectory Location: "/tmp/... [Trajectory Location: "/trp/F... [Trajectory Locatior
| Row8 fep_F-H_1X7B_out.fmp [1X7B_ligand [1X7B_PDB |? 10.71 0.102 0.71 0.1 ? ? Fair Fair Fair |Good 4.999 4.999 Trajectory Location:"/t... |Trajectory Location:"ftmp/... Trajectory Location:"tmp/F... |Trajectory Locatior
| Rowd fep_F-H_1¥IN_out.fmp [1¥IN_ligand |[1¥IN_PDB |7 -1.41 0.014 -1.41 0.01 ? ? Good Good Fair Good 4.999 4.999 Trajectory Location:*/t... |Trajectory Location:*/tmp/... Trajectory Location:"/tmp/F... |Trajectory Locatior
| Rowl 0 fep_F-H_1¥YE_out.frmp [1¥YE_ligand |1¥YE_PDB |7 0.95 0.085 0.85 0.08 i i Fair Fair Fair Good 4.989 4.999 Trajectory Location:"/t... |Trajectory Location:"/tmpy/... Trajectory Location: "/tmp/F... |Trajectory Locatior
I v o o - e o " .
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FEP reader node — application

Row Filter Renderer to Image Column Resorter Row Splitter Joiner
- - > »
> > G >3 X
FEP+ Reader > —»
a8 a8 a8 s /[ .
Predicted dG Ligand in 2D Settings: |
|
. Concatenate solvent/vaccuum
F-H Column Filter Row Splitter Math Formula (Optional in) String Manipulation  Joiner Math Formula Rule Engine Column Resorter Row Splitter Joiner
m =~ »—{(Multi Column) ; > = o o >
>y = = » > i » > > 0> > > >3 >
e > i > e S
a8 | a8 ae e a8 o8 . a8 . e
No trajectories, PDB/ .8 Extract the PDB|I Merge abs error Label Triage
exp, Modified ligands |nvert the sign by PDB ID ddG the predictions Settings:
solvation Table Creator with correct sign solvent/vaccuum Sorter
> it
exp Filter
Row ID [D] FEP [D] experi...[[D] abs er..|[T] Correct sign |[D] FEP Error [[E] Energy Conv. Lig. RMSD REST Exch, ]@ ccc conv.  [[DJcec [D] ccc Er..[D] Solvent Time [D] Compl... [ Ligandl [[S]Ligand2|[S]PDB |[S] Affinity...[S] Affinity |[S] Type Lm errors
2.17 -0.92 0 0.014 Good Good Fair Good 2.17 0.01 4,999 4.999 1D3G_ligand [1D3G_PDB |1D3G 8 1.7 Ki
RowD Row0 |...[fep_F-H_1BZH_out.frmp 1.57 1.37 0 0.472 _Good Bad Fair AGood -1.57 0.47 29.999 29.999 llBZH_Ilgand 1BZH PDB [1BZH 1000 10000 ICS0
Row0 Rowl |...[fep F-H_1BZH_out.fmp 1.57 1.37 0 0.472 Good Bad Fair Good -1.57 0.47 209.898 25.999 1BZH_ligand |1BZH PDB |[1BZH 1000 10000 ICS0
Rowd Row2 |...[fep F-H_1d3g mod out.fmp [2.02 -0,.92 0 0.022 Good Good Fair Good 2.02 0.02 4,999 4,999 1D3G_ligand [1D3G_PDB |1D3G 8 1.7 Ki
Row48 Ro... |...[fep_F-H_3R17_out.fmp 1.18 -1.22 0 0.324 Fair Bad Fair Good 1.18 0.32 4,898 4,899 3R17_ligand [3R17 PDB [3R17 380 50 Ki
Row26 Ro... |...[fep_F-H_2IKI_out.fmp 2.51 0.34 1 0.085 Fair Good Fair Good 2.51 0.09 4,999 4,999 2IKI_ligand  |2IKI_PDB 21K1 4.00E+02 |7.10E+02 [ICSQ
Row55 _Ro... |...[fep_F-H_3UVvP_out.fmp 1.41 0.03 0 0.064 Good Fair Fair Good -1.41 0.06 4,999 4,999 3UVP_PDB _ |3UVP_lig... [3UVP 35 37 ICS0
Row51_Ro... |...[fep_F-H_3SHY_out.fmp 1.06 -0.07 0 0.073 Fair Fair Fair Good 1.06 0.07 4,999 4.999 3SHY_ligand |3SHY_PDB |3SHY 1700 1500 Kd
RowS53_Ro.. fep_F-H_3TTZ_out.fmp 2.02 0.95 1 0.057 'Good Good Fair ‘Good 2.02 0.06 4,999 4.999 |3TTZ_PDB 3TTZ_liga...|3TTZ 4 20 ICS0
Row45 Ro... |...[fep_F-H_3L1B_out.fmp 1.12 0.08 1 0.022 Good Fair Fair Good 1.12 0.02 4,999 4.999 3L1B_PDB 3L1B_liga... [3L1B 88 101 ECS0
Row24 Ro... |...[fep_F-H_2ATI out.fmp 1.6 0.61 1 0.064 Fair Fair Fair Good 1.6 0.06 4,999 4,999 24Tl ligand |2ATI_PDB | 2ATI 22.91 64.57 ICS0
Rowl8 Ro... |...[fep_F-H_1YIN_out.fmp 1.41 2.29 1 0.014 Good Good Fair Good 1.41 0.01 4,999 4,999 1YIN_ligand [1YIN_PDB |1YIN 0.8 38 1C50
Rowl0 Ro... |...[fep_F-H_1UKO_out.fmp 0.7 -0.08 0 0.067 Fair Good Fair Good 0.79 0.07 4,899 4,899 1UKO _PDB 1UKO liga...|1UKD 16 14 ICS0
Row20 Ro... |...[fep_F-H_1YYE_out.fmp 0.95 -0.1 1 0.085 Fair Fair Fair Good -0.95 0.09 4,999 4,999 1YYE_ligand [1YYE_FDB |1YYE 2.7 2.3 ICS0
Row40 Ro... |...[fep_F-H_3I81_out.fmp 1.49 0.65 1 0.071 Good Good Fair Good 1.49 0.07 4,999 4,999 3181_PDB 3181 _ligand 3181 2 6 ICS0
Row42 Ro... |...[fep_F-H_3I0K_out.fmp 0.41 1.15 1 0.064 Good Fair Fair Good 0.41 0.06 4,999 4.999 3I0K_ligand |310K_PDB  |310K 0.2 1.4 ICS0
Row43 Ro... |...[fep_F-H_310K_prot_out.fmp 0.42 IS 1 0.063 Fair Fair Fair Good 0.42 0.06 4,999 4.999 310K _ligand |310K_PDB _|310K 0.2 1.4 ICS0
Row28 Ro... |...fep_F-H_2P3G_out.fmp 0.23 -0.38 0 0.063 Good Fair Fair Good 0.23 0.06 4,999 4.999 2P3G_PDB _ |2P3G_lig... |2P3G 126 66 ICS0
...[fep_F-H_316C_out.fmp -0.08 0.5 0 0.196 |Fair Bad Fair ‘Good -0.08 0.2 4,999 4.999 .‘BIGC_Ilgand 316C_PDB_|316C 12000 28000 Ki
..[fep_F-H_3LBL_out.fmp 0.32 0.87 1 0.045 Good Bad Fair Good 0.32 0.04 4,888 4,898 3LBL_ligand |3LBL_PDB [3LBL 3 13 Ki
..[fep_F-H_3ZC6_out.fmp 0.4 0,93 1 0.022 Good Fair Fair Good 0.4 0.02 4,899 4,998 3Z2C6_PDB  [32C6 lig... |3ZC6 0.6 2.9 ICS0
Rowl6 _Ro... |...[fep_F-H_1X7B_out.fmp 0.71 -0.21 1 0.102 |Fair Fair Fair |Good -0.71 0.1 4,099 4,999 1X78_ligand [1X7B_PDE |1X7B 3 3.3 IC50
Row32 Ro... |...[fep_F-H_2YDJ_out.fmp 0.04 0.41 0 0,042 Good Good Fair Good -0.04 0.04 4,999 4,999 2YD)_ligand |2YDJ_PDB |2YD) S 10 ICS0
Row30_Ro... |...[fep_F-H_2VTD_out.fmp 0.55 0.13 1 0.058 Good Fair Fair Good 0.55 0.06 4,999 4,999 2vTD_ligand |2VvTD_PDB |2vTD 8.50E+04 |105000 ICS0
Row22 Ro... |...fep F-H_1Z2Z2_out.fmp 0.98 0.58 1 0.081 Fair Fair Fair Good 0.98 0.08 4,999 4.999 12Z2 PDB 1222 lig... [12Z22 6000 16000 ICS0
Rowl2 Ro... |...[fep F-H_1UK1_out.fmp 0.79 0.41 1 0.022 Good Good Fair Good 0.79 0.02 4.999 4.999 1UK1_PDB 1UK1 liga...[1UK1 60 120 ICS0
Row6 Row3 |...ffep F-H_1GSZ_out.frmp 0.64 0.28 1 0.085 Fair Fair Fair Good 0.64 0.09 4.999 4.999 1GSZ PDB__ [1GSZ_lig... |1GSZ 60 96 ICS0
Rowl4 Ro... |...[fep_F-H_1W6)_out.fmp 0.2 -0.11 0 0.143 Fair Good Fair Good 0.2 0.14 4,688 4.998 1W6)_ligand [1W6) PDB |1W6) 6.5 5.4 ICS0
Row36 Ro... |...Ifep F-H 3EY4 out.fmp 0.87 0.62 1 0.054 Fair Fair Fair Good 0.87 0.05 4,660 4,000 3EY4 ligand |2EY4 PDB |3EY4 35 100 Ki

Table Viewer

e
In vacuum

Table Viewer




Upload a workflow to LiveDesign — Workflow

* In my workflow in KNIME  In the LiveReport
— Label the SDF input and CSV output nodes  — Add the column(s)

— Execute the Upload model to LiveDesign The KNIME workflow is run behind the scene

Open Live Report Global 0521119 ¥

» The workflow is uploaded to LiveDesign 0 |Frvmamne R N

as Model using a generic KNIME Protocol &

O V35000 V35000 @
Computational Models 1
» ] Dorking
=}
753 KNIME
IV Aoioes ot 5 » » (] Upload to Live Design M .
- =X ‘
nalycs Flatform 5 Upload to Live Desicr, - Random forest HE—\ 1\
File Edit View Node Help = Z
. . . - Add All
N-HE G «|§-=AR0CDO00EPRAIESZC00C|$T * A O = BRI V35002
= = Prediction (QPlogBB) 2 s~y
)4 Analytics et 4 01_MMPs % 02 Paten @ 02 Paten AutoQSAF 9 RW SiteM. FEP xR =& o o X
; 4004 Anaiytic Al Asorm A5 A0 0Pt A s Asri ane A 0 Uploadt.. %1 = Prediction (QPlogBB) (Prediction Variance) y R
|
= = QPlogBB N
Ll
Model Reader
4 Experimental Assays
5H 4 m d
: ( sntials Input
£ ° ’ Save Workflow HN
Random Forest Predictor Re e { Other Columns
oz %file% ression| CSV Writer O HN Q
73 Knime:/lknime.workflow! "1” ) = 3 = o[ le 3 < > /\N o V35006 V35006 @
thest:
(m] edfestan *I Column Rename Column Filter " Uploadto Formulas OH
= SDF Reader LigPrep QikProp  Extract Properties ° »la1 »l Jl‘ e [ ] Before expmng LiveDesign
- > ts Ea ~seriless _toLive Design o
g R : 1 »'a> »Y i N . Outpt com - » Multi-Parameter Profiles
o o o (] “Corporate ID" Only relevant columns. o
wufile% Genenrate All properties as column name for the Live Report Freeform Columns NF
Compound structure 3D coordinates |
column (2D) from O - o
the Live Report V35010 V35010
v . i N Ny
H | P
, I O
o, NH,

S
N\\j | _
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Upload a workflow to LiveDesign

- Any workflow with a structure input and text/numeric
output can be uploaded as LiveDesign model

Dialog - 2:181 - Credentials Input (Live Design) - O X
Dialog - 2:27 - Upload to LiveDesign (Live D... — O X File
File Control Flow Variables Job Manager Selection Memory Policy
Upload to LiveDesign  Flow Variables Job Manager Selection Memory Policy Label: LD credentials -
| LiveDesign host: |https://demo.onschredinger.com . Description: Enter Description A

Variable Name: Id_credentials

Parameter Name: ||d_credentials

Username: Jean-christophe.mozziconacd
0K Apply Cancel ()

Password: sensnssnene

Prompt user name in wrapped metanode dialog/wizard

® S i m p I e eX am p I e S [[] save password in configuration (weakly encrypted)

QA SARModel Reader [[] Use KNIME Server Login (when run on server) .
>

ader LigPrep QikProp Column F ® oK Apply Cancel )
> >
1 & g NG g O P iy r

AutoQSAR Predict Extract Pro|
] o O >
2% Genenrate "Corpo > > >
| structure 3D coordinates as colun
2D) from L i
Report AutoQs

SCHRODINGER. 196




Reader and writer node improvements

*  More reader and writer nodes are supported by KNIME_batch.py
* KNIME Model reader, CMS file reader, AutoQSAR model reader and writer nodes
* So these nodes can be controlled in LiveDesign models

«  The Maestro reader and writer nodes can point to a directory inside the workflow
* Using knime://knime.workflow/<path>/<filename>
* Application: store input structures for Reader nodes
* No reconfiguration is required for someone to test the workflow on the same inputs

« The workflow can be reset and rerun while keeping the required QSAR models, query or
reference structures...

For instance when run in LiveDesign or on the KNIME Server
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Minor Improvements and Fixes

- Run interactively toggle button in the
KNIME-Maestro connector node

« Easily switch between the interactive and
the automatic modes

Dialog - 5:100 - KNIME-Maestro Connector (Define the) — ] X
File

KNIME-Maestro Connector  Flow Variables Job Manager Selection Memory Policy

. You can test a workflow opening Maestro | | ™ eennsmet: BCT v
for interactive manipulations. Then switch | |Selectamode: |Atom selection (as SMARTS) v
mode before sending it to a colleague. So | ||cutputonly v | [smarts v | [ |Atom selection (as SMAR
it runs automatically and doesn’t require
manual intervention. [] Run interactively
+  The Automatic Compound Extraction Command Script:
node |S more robust workspaceselectionreplace "SMARTS. [H]cl
0K Apply Cancel (?)
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New and Improved Workflow Examples

*  Molecular Dynamics — FEP analysis

« An overview (predictions along with the ligand 2D structures) of a set of single edge FEP
calculations is given as well as analysis details (including errors and conversion checking).
So results can be labelled, triaged, filtered, and extra data can be merged.

Row Filter Renderer to Image Column Resorter Row Splitter Joiner Table Viewer
p _ - > >
FEP+ Reader . o 'ﬁ[. g idg '5", ,'4' .-
e <l & & & @ ®
i Predicted dG Ligand in 2D Settings:
o Concatenate solvent/vaccuum
F-H Column Filter Row Splitter Math Formula (Optional in) String Manipulation  Joiner Math Formula Rule Engine Column Resorter Row Splitter Joiner Table Viewer
= Multi Column > » o - > >
> i >3 ¢ ) e = » s » R = > 0 » DB > > >3 R D‘
» nnn P > > >
» X » P
2] G 2 @ % ] <] <3 ] @ @ <]
No trajectories, PDB/ & Extract the PDB|IDS  Merge abs error Label Triage In vacuum
exp, Modified ligands |nvert the sign . byPDBID ddG the predictions Settings:
solvation Table Creator with correct sign solvent/vaccuum  Sorter Table Viewer
a TE |
& & ®
exp Filter
Largest errors
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New and Improved Workflow Examples

*  Molecular Dynamics — Ligand alignment MD refinement

« A Desmond molecular dynamics simulation is run on each ligand prealigned in the protein

binding site. Then the representative frames are refined with Prime and the RMSDs are
reported to assess the pose stability.

« The workflow can be used to refine for instance on a docking based alignment to prepare the
iInput of a FEP calculation.

Run Desmond Group Loop Start Trajectory Get representalwé-

Input Hosts Protein-ligand _n g E g n .B
| - - ﬂ_ on acustommsj ‘ __reading _Representative frames
on GPU ngﬂﬂdS
Asynchronous
‘. o complexes m
Pose viewer GPU and residue renaming
file and CPU into UNK
Refine protein-igand |
complexes Align B‘mdin%sﬁes Processing R!AlS[}t Loop Egd (2 ports) Column Filter Table Viewer

o B Alignment N > > > i Table Viewer
T IR ~a, JERT ey { S o= ’- _ _’-
on CPU o o o " - ® RMSD

. With ligands of the
Aligned to reference representative frames RMSD

matrices
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New and Improved Workflow Examples

+ LiveDesign — Upload model to LiveDesign
* QIikProp, Docking, Random forest workflow examples

* Protein — Build antibody models

* Improvements: Sequences can be read from an XLS spreadsheet. Post-translational
modifications and protein descriptors are calculated for each model and the latter can be
used as input to BioQSPR.

Chemistry Column Filter RowiD Column Resorter CSV Writer
Excel Reader (XLS Configuration Build antibody Postprocessin External Tool Row Filter Postprocessin .
oL - . s g  l . o L N > > I
¥LS i} - h -
B > s ol |E el AR
o o o ® . Properties only To be used
xlsx2fasta.py Settings: Protein descriptors in BioQSPR for instance
Numbering scheme, )
Number of models to build, Run Muostre Chemistry
PDB ID for fvtemplate, > External Tool Postprocessing Row Filter Table Viewer
Auto Fab option ﬂ > | -
m @ x .
> |
Model inspection o [ ] e
Reactive Residue Table Filter by Exposure Post-translational
Modifications
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New and Improved Workflow Examples

*  Molecular Dynamics — Metadynamics
« To rank binding site conformations of a ligand in a single binding site

Molecule Reader
(to MAE) Ligand ASL Congouration
B—EE - =
UE 2! Table Viewer i : -
® ASL res.ptyp ®
Protein-ligand Height, Trial and
complexes ® hosts
Highlight the ligands
to ignore when
they are several
- r1uULlcClHI 1 — IVIIDDIIIH IUU|J ICIHIHICTIIICIIL

Chemistry Extract Properties  Column Resorter  Transpose
External Tool )
= — 'n’ > > » H »
> i)
o - : :
S Prime
Binding pose metadynamics

metadynamics

Table Viewer

Composite score,
Pose score and
persistence scores

« Refine all the loops added using 'Fill loops' option in the Protein Preparation node
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2019-2 New Features

* Includes the latest version of KNIME on all platforms

*  New Automatic Compound Extraction node

* Glide ligand docking node settings can be imported from a Maestro calculation
*  The Desmond trajectory nodes handle FEP trajectories

[KNIME Schrodinger extensions version 4.6]
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Automatic Compound Extraction node

Row ID | Page |[ig rendered_predictions

- Extract the structures from a pdf document e 5e st predicted_smies_SphRestist ~—
2 o N N
from the whole document or specified page — - o~
| Dialog - 0:212 - Datamouse (page 1-2) 7RGV 9 - {N}\Tﬂl ~ /\/\N = - OH 98.053
(Settings | Flow Variables | Job Manager Selection | Memory Policy _/_/ oM 2 NH
| Add Filete)... | : O on \
Properties 7 ~NH =~ N
File Name -Impo_rc_all .| start | End [ Total |r Actions :| .':‘.. )\rfl..
knime:/LOCAL/_Input_files/data_tables/test.pdf 1 0 [ 2 ] I‘i‘j:; licinal Chemistry H2N
|n:£ H, N__NH; s =N
Bottom | wN B N \
| ; Rowl_1 1 N i/ O r 98.065
oK Apply Cance HO
o Resiquimod Brc \\(/
- The output smiles column can be compared with 0
corresponding document section images cHO ( N
Row6_3 6 HO - OH 98.074
- -NC + || \/ OH i | HO = | '
N
[
N
NC
Row5_ 23 |5 OH . o _H 2C - 98.215

Bt
SCHRODINGER.
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Automatic Compound Extraction - Structure curation in Canvas

— Select the structures to fix
- Manually curated in Canvas
— Started from the node
* Double click on the structure to edit

* |rrelevant structures can be deleted
before exportation

 orin Maestro

SCHRODINGER.

Datamouse Processing Curation
n j n Table Viewer n
J » ——
a .
- Worse score first in Canvas
o
Original images Export the curated
and detected structures structures
s - C:/tmp/KNIME/RunCanvas_1283322530.cnv (Master View - modified - [} X to curated.smi
File Edit View Partition Structure Data Query Chart Applications Tasks Project Python Scripts Help
A T e and close Canvas
| Rows:l:l Jump to Select Hide Structure Size B Reset

~ |Project View
Notify when jobs complete

Structure

X

Edit Structure X

File Edit View

s8]
[

HORRE

RERREEEEAARE
BEMEEEER
23\3/
\ =
\

| 105 Kernel-Based PLS Regression v

< >

Rows 15 v
|

Messages View
C:/tmp/KNIME/RunCanvas_1283322530.mae: processed 108 rows and 1 columns

Total/Visible/Selected Rows[108/108/1] Columns[1/1/0]

Table Viewer

Inspect
structures

again
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Glide ligand docking node settings from a Maestro calculation

- Once the Glide settings have been tested in Maestro, use the Write button
- The setting file can be read from the node to set up the configuration panel

() Ligand Docking

Receptor grid: ..._Input_files/Glide_grids/fxa_1fOr_AB_grids_recep.zip

Ligands Settings Core Constraints Torsional Constraints Output

Precision: SP (standard precision) -
Write XP descriptor information
Ligand sampling: Flexible -
Sample nitrogen inversions
Sample ring conformations
[] sample macrocycles using Prime. Non-macrocycle ligands will be skipped.
[] Include input ring conformation

Bias sampling of torsions for:
@ All predefined functional groups

(O Amides only:  Penalize nonplanar conformation *
) None
Add Epik state penalties to docking score

[ Reward intramolecular hydrogen bonds

[] Enhance planarity of conjugated pi groups
[JApply Large T excluded volumes penalties

Show excluded volumes

Advanced Settings...

= [ Display receptor

— O

X

Show grid boxes

Job name: | glide-dock_SP_5

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

@ un

Job Settings...

Job written to C:\Users\jcmozzic\Documents\Schrodinger\glide-dock_SP_4

SCHRODINGER.

Preferences...

Write

Reset

Upload to LiveDesign...

Dialog - 3:9690 - Glide Ligand Docking (HTVS)
File

Glide Ligand Docking  Job control Flow Variables Job Manager Selection Memory Policy

Column containing receptor grid: ’ GlideGrid

Column containing ligands to be docked: B CT +

Output replaces Input « | |Maestro |:| cT

Sdf format is not applicable for Pose viewer output
Extract properties: |Primary
[] Add origin columns

[[] Add log column

Settings...

Read Maestro Settings...

oK Apply Cancel

Look in:

iy

Recent Items

Schrodinger v| e

glide-dock_SP_1 ‘

Files of type:  all Files - Cancel

Folder name: | C:\Users\jcmozzic\Docum




Other improvements

* Includes the latest version of KNIME (v3.7)
— The Mac version has also been updated

. Dialog - 3:3 - Protein Structure Alignment - O s
- Desmond trajectory nodes handle FEP il
trajectories Prote Smoctre Algrment o varabies
—_ SnapShOtS Stored |n fmp flleS Column containing reference structure: =«
- The Protein Structure Alignment node Cohr comtsin e sichres: [
configuration panel includes all the ASL Output reploces Tt | Massto | [ |7
options available in Maestro Reference resdues (AS):
Residues to align (ASL):
[[] Force alignment
OK Apply Cancel (?)
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New and Improved Workflow Examples

* Quantum Mechanics — Conformer and tautomer prediction
« Generate and rank possible tautomers

* Quantum Mechanics — QM descriptors

 Runs gm_descriptors.py to start a series of jobs and harvest molecular (including Dipole
Moment, HOMO/LUMO, isodensity surface contributions, Internal energy, energy
components, enthalpy, entropy and Gibbs free energy contributions) and atomic descriptors
(including charges, Fukui indices, electrostatic potential, NMR shielding, spin densities).
+ General — Automatic Compound Extraction

 Structure extraction and curation

- Server — AutoQSAR

* Runs the AutoQSAR node on a KNIME Server to predict a molecule sketched in the
Webportal

SCHRODINGER.



New and Improved Workflow Examples

- Pharmacophore — Shape screening
« Creates the bin file and runs the Shape screening on GPU

Molecule Reader Chemistry Table Row
(to MA‘E) Extract Properties RowlD External Tool to Variable
B> » B> > > n > e
<] ] ] 2 .E B/
Structures to screen Title bin file
Shape_screen /
Molecule Reader gemane
(to MAE) /
Shape Screening Extract Properties  Table Viewer
‘q
»
o @ 8- o
. ' J
Several queries - - . ,.
GPU Scores Hit list
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New and Improved Workflow Examples

*  Molecular Dynamics — FEP trajectory information

* |t extracts the trajectory snapshots, ligand 2D structures and some fmp data available
through command line scripts (including the predictions, bad edges, edge connectivity).

Table Row To

Run Maestro
Chunk Loop Start  extract fmpdb Variable Loop Start  Extract frames Ligind Loop End (2 Poﬂ-) l-oor» End (2 portc) Table Viewer
> = >

i ”%'—n—'ﬂ’ % %) i o

Traject .
Structures ycy
Each cms frames Ligands
Chemistry \
List Fil : '
" External Tool Filtering  Labelling | ~ Joiner  Table Viewer
LS = e
-- = B E
~m \ - Postprocessing Tgble: Viewer { ® T
Directory lip, wik n e .' mock-up mock-up / information
with fmp files - = GroupBy to be sent to LD
‘ Joiner Table Viewer
>3
Chemistry m -
External Tool Postprocessing Table Viewer - oaos —»> ' .'
- 5| meRes T

Ligand

19 e information
fmp2excel.py dG



SCHRODINGER.

New features In the KNIME extension
In Schrodinger Suite 2019-1



2019-1 New Features

* Includes the latest version of KNIME (v3.7.0)
*  New Conformer and tautomer prediction node
* New Semiempirical NDDO node

* The Shape screening node runs on GPUs

*  New AutoQSAR model writer node

[KNIME Schrodinger extensions version 4.5]
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KNIME Analytics Platform 3.7 - some new features

See details on https://www.knime.com/whats-new-in-knime-37
and KNIME Server 4.8

Interactive Layout Editor and Nested Wrapped Metanodes
[ ]

WebPortal page or wrapped metanode compaosite view: you can now use a
drag and drop interface to layout your page.

and the full list of ChangeS in the ® V\Illrapped mtet%ng?ddes calr]bbe inclfuded ins&de o%her \C/Ivra[%ﬁe{j metta_nodes%. 'Irhis
. ; allows you to build up a library of wrapped metanodes that contain usefu
https://www.knime.com/changelog-v37 linked \yiews and theFr)l easily gssemblgpthem to create complex views for

visualizing and interacting with datasets.

KNIME Analytics Platform

®  New Statistics Nodes Big Data
®  Jupyter Integration ¢ ]Ic:’yS arkkl\zloA(fje Collection, Spark Row Filter, Apache Livy Support, Support
or Spark 2.
° your code can stay in Jupyter but still be used from within your KNIME P
workflows

¢ XGBoost machine learning library Integration KNIME Server

° Linear Ensemble or Tree Ensemble learners ° Distributed Executors
° Google Authentication and Google Drive Connectivity ° KNIME Server to scale workflow execution by adding (or removing)
. executors that can each run one or more workflows.

Updated Tableau Integration , .

. P g ¢ Remote Workflow Editor (Preview)

Usability Improvements - Zooming with the Keyboard (CTRL + and CTRL -) ®  The Remote Workflow Editor allows KNIME Analytics Platform users to view,
edit, and execute workflows on KNIME Server. Take advantage of powerful
server hardware, get direct access to fﬁ)rotected resources like databases,

Guided Analytics and New Views and monitor the progress of key workflows as they’re executing.

° Management Services for KNIME Analytics Platform: Customization

Heatmap
Performance Enhancements
® Copy multiple files from your Analytics Platform to KNIME Server.

¢ Hierarchical Cluster Assigner

¢ Tile View °

®  CSS Editor

° Fine control over the styling of the JavaScript views in your KNIME
\F/)\llett]gPort)al applications” (or in Composite Views in KNIME Analytics
atform).

Monitor Job Execution Time

New Database Framework (Preview)
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https://www.knime.com/whats-new-in-knime-37
https://www.knime.com/changelog-v37

KNIME Analytics Platform 3.7 - some new features

Diplog - 2:243 - Python Script (1=1)
File

Activities a BE RE
Soet Optons Templates Flow Vaniables Job Manager Selecton  Memory Policy

~ £ - & = : : .
g_r N ¥ “;3 g nd = knime_jupyter.load_notebook(notedbock_directorys“knime://knime . workflon/../jupyter_notebooks™, A 4,
g £ &‘\‘? = s notebook_names"tSNE_for_text.ipynd®,only_include_tags'export') 3
g & & & & vects = list(input_table['topic_vect'}) S
g} 2:;* éf i‘i} ;5; coords = nb.run_tSNE_for_vects(vects,random_state«gx#00d) =
1
4] 4] g 4] & output_tadble = input_tadle.copy() —
CHEMBL3104084 ! : : ! ! : output_todle[( X'] = coords(:,@] £
CHEMEBLITE0058 output_table['Y'] = coords[:,1) i
CHEMBL28 ]
CHEMSL4Z
CHEMBELT1S -
CHEMBL3400256 ] JUpyter tISNE for text Last Checkpoint 11092018 (awtosaved)
CHEMBLE06547 ~ -
CHEMBLE06556
CHEMBL3280012 F Edit View f Kemel Help
CHEMBLTOE
CHEMELES
CHEMBLINZ B + ¥ @B 2 ¢ MR B C P warcown v @ M ¢
CHEMBL3217284
CHEMBL1112
14 in [2): eponx
Threshold: 5.132 B||x= i
Showing 1 to 100 of 104 enfries 1 2 = - . Clusters: 4 from sklearn import manifold
{Pariially displayed) 2 ol o 124 from sklearn.metrics import pafirwise
. Import numpy as np
104 from rdkit import DataStructs
def run_tSNE_for _vects(vects,**kwargs):
ad dists « pairwise.euclicean_distances(vects)
adl « manifold.TSNE(metrics'precomputed’, **kwargs)
P00 yarnmn 2 pts_embedded ~ mdl.fit_transfora(dists)
€ : é 6 return pts_eabedded
A S S
CHEMBL39 CHEMBL267014 CHEMBL42 £ 4
E
2 N
it iiin i , ? r_T
"}' ‘11l ‘11_ ..‘ u“. 4 —.HH ?i'-.l
Nl geeas@d THEA NoTL gk HE0 TRRA Nl amHEC THA 0 . i . . . i . .
o 2 gzgzgzzereeeese
EES53EEE383F 35S o o o
(=) [ [ [ o o o o (=) (=) (=) [ [ [ [ ﬂ-{: n_c n_c
CHEMBL224_pKE 6.16 CHEMBL224_pK1: 634 CHEMBL224_pKI: 7 44 Row Key B—(: ﬂ-(: B-{:
CHEMBL3371_pKi: 7.00 CHEMBL337T1 pKI: 578 CHEMBLI3T1_pKi: 7.00 B—(: KN'ME KNIME KNIME
=l New Workflow Annotation
CHEMBL225_pKL: 6 89 CHEMBL225_pKi: 500 CHEMBL225_pKi: 7.00 ‘ Workflow Queue Executor Executor Executor
|;|-| Arrange 2 [, Bring Annotation to Front Ctrl+Shift+PageUp
CHEMBL3155_pKi: 509 CHEMBL3155_pKI: 665 CHEMBLJ3155_pKi: 700 - D
o Connect selected nodes Ctrl+L Bring Annotation Forward Ctrl+Pagel, i
CHEMBL214_pK(: 5.00 CHEMBL214_pKi: 5 16 CHEMBL214_pKi: 6.00 o e - 9 e Workflow Auto Scaling Group
gt Disconnect selected nodes Ctrl+Shift+L E Send Annotation Backward Ctrl+PageDown
A S [ ] Collapse into Metanode '@, Send Annotation to Back Ctrl+Shift+PageDown KNIME Server Distributed Executors
CHEMBLS4 CHEMBLSS CHEMBL15928
NorLeranm€a A NorLoriknita ey NorlonimBa A
/ . - /

SCHRODINGER.




Conformer and tautomer prediction and Semiempirical NDDO nodes

- New nodes using the same configuration panel as Maestro

B | Semiempirical NDDO Module — O X
%1 QM Conformer &T..  — O X Method: | AM1 - | Charge: Multiplicity:Wavefunctic-n: RHF -
Molecular and atomic properties Flot properties

Return the lowest-energy structures of the specified types.

Generate: Tautomers and Conformers - Atomic ESP charges Electrostatic potential
Keep: (@ Top: H () Al Electron density
Options Mulliken charges Average local electron affinity
Solvent: Water - Bond orders Average local ionization energy
Charge adjustment: H* SAR properties Molecular orbitals:
around HOMO/LUMO gap
Ok Cancel Optimize geometry
2 Archive output files
Ke'_.lwords:|
Ok Cancel
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2018-4 New Features

« The Import from LiveDesign node can import 3D data
+Job files can be viewed with the Jobcontrol node

* New Postmortem node

«  The Run Canvas node takes sdf and smiles columns as input

[KNIME Schrodinger extensions version 4.4]

SCHRODINGER.



LiveDesign Import Node

3D structures can be imported

B LiveDesign to KNIME.. — O 4

Import from: |Project

Project: | COX 2

Live Report: | Celecoxib Starting Point small + || &

Available properties to import:

1Al

1D

Compound Structure

ADME profile

Adenosine Receptor (A2A IC50)
All IDs

COX1 (3D)

COX1 (LID)

COX1 (Run Status)

COX1 (Score)

COX1 Bootcamp (Score)
Highlighted Substructure (7411)
Matched Scaffold

Quick Properties (AlogP)

Quick Properties (Mol. Wt.)
Quick Properties (PSA)

R1 (SAR)

Scaffold Name

K| K [ N N[RN[R N | KN RN

|:| Show all columns in Live Report

0K Cancel

SCHRODINGER.

Import from
LiveDesign
5 g

Structures
and all properties
of a Live report
including 3D data

Extract Properties

» B>
L
Al

MAE-to-Smiles

» B>
[ ]
® 2D

Group MAE

» B>
[ ]
By ID

Table Viewer

Live report
data

Run Maestro

>
®
Pose inspedion




Job control node and Postmortem new node

« Job files can be viewed with the Jobcontrol node

So as to inspect the calculation status while it's
running

Dialog - 3:47 - Job Control (Vie.. — O X
File

RowID  [[S|FilePath Txt Fie Contents Job Control

Flow Variables Job Manager Selection Memory Polic|

Working on structure 1
Fixing common structure mistakes... Coh.lmn i:ontammg JUbId: |s| led (v
No mistakes were found
Assigning bond orders...
Using CCD: True Actions: | view ~ | Label for "view' action: log

CCD template assignment successfully used for E

CCD template assignment successfully used for E Flags
* Postmortem new node [ e e e v
Assigned the following bonds (format: atoml, » .
Adding hydrogens... D d.li(*en D nochid'en D mlss'ng D fu.ce

Idealizing hydrogen temperature factor...
Finding het groups...

Coloring atoms by element (green carbons in het Q.lery'
Dialog - 3:50 - Postmortem (Diagnosis sum...  — O % fne e S DEeparation '
Writing to file...
File Other args:
Postmortem  Flow Variables Job Manager Selection Memory Policy
Column containing Jobld: |S|Jobld =
0K Apply Cancel (?)
[ — Job Control Postmortem Table Viewer
[] Hide directory names when reporting files
® | | queved
Other args: List Diagnosis summary Postmortem
ﬂ'IE|aSt2j0DS for the |351j0DS file content
and location
[] Run postmortem for each row
Row ID (8] ZipFile Txt Output
JobDB: C:\Users\jcmozzic\AppData\Local\Schrodinger\.jobdb2
archived C:\Users\jcmozzic\AppData\Local\Temp\Postmortem 321843728\mhg-laptop-w2&é-0-5bed...
= Row0 C:\Users\jcmozzic\AppData\Local \Temp\Postmortem_821843728\mhgJaptop-w26-0-5be046ca.zip (2xchived C:\Users\jcmozzic\AppData\Local\Temp\Postmortem 8521843728\mhg-laptop-w2é-0-Sbed.. .
0K Apply Cancel (2) * saved output of '"C:\Program Files\Schrodinger2018-4\gfxinfo.exe™' in file 'gfxinfo.log"
* saved output of '"C:\Program Files\Schrodinger20l8-4\machid.exe"' in file "machid.log"
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Minor Improvements and Fixes

+  The Run Canvas node takes sdf and smiles columns as input
«  The parameter flow variable parsing of the Prime refine node is more robust
+ Desmond MD node fixed to run on GPUs
Desmond trajectory manipulation copies all the simulation files
Chemistry external tool node fix to output Desmond trajectories

+  The Setup diagnosis node outputs a warning in case of version mismatch

It is strongly recommended to link the extensions to the same release installation of
the Schrodinger suite.
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New and Improved Workflow Examples

* 10 - LiveDesign
« 3D structures are imported from LiveDesign
* Tools - Jobcontrol
* Running the new Postmortem node. And the Jobcontrol node is used to view a calculation
log
- Protein — Reactive protein residues
* Reactive protein residues are listed and compared for a set of structures

Chemistry

Get PDB Delete Atoms Extract Properties External Tool Postprocessing >‘* n
= Y = — = == Reference
n' ’{n i ’:_,nf;' ] .ﬁ — .. Row Filter Row Filter Table Viewer
o ® ® Inspedthe —> il
Antibody/Antigen  Keep chains Title Reactive protein residues reactive residues > p > > .u
complex HLW ® o ®
 Library design - Library design workshop Firststructure Protein reacive
residues

« Bioisostere and R-group enumeration using custom or predefined isosteres and libraries

* Reaction-Based Enumeration to rapidly generate idea molecules with significant diversity and
high probability of being synthesizable
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2018-3 New Features

* Includes the latest version of KNIME (v3.6.0)
e except on Mac because of the size increase

- New LiveDesign import and export nodes
- New Jobcontrol node
«  The Shape screening node optionally reports only the hit list

- The Glide ligand docking and Reaction-Based Enumeration nodes are more robust

[KNIME Schrddinger extensions version 4.3]
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KNIME Analytics Platform 3.6- some new features

See details on the video  Replacing and connecting nodes with node
https://tech.knime.org/whats-new-in-knime- drop

36, - Call Workflow (Table Based)

and the full list of changes in the *  KNIME Server Connection

https://tech.knime.org/changelog-v36

+  Performance: Column Store (Preview)
KNIME Workilow Hub - Making views beautiful: CSS changes

KNIME Analytics Platform - KNIME Deep Learning, KNIME Big Data
+ Constant Value Column Filter Extensions, Apache Kafka Integration,
. Numeric Outliers Text Processing, Git Nodes ...

- Column Expressions KNIME Server

_ - Job View (Preview)
o rer (JavasScri
Scorer (JavaScript) Look behind the scenes of a workflow

« Usability Improvements running on KNIME Server
* Connect/Unconnect nodes using keyboard Distributed Executors (Preview)
. ;f:c’)rrtnﬁl;t; Management (Client Preferences)
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https://tech.knime.org/whats-new-in-knime-36
https://tech.knime.org/whats-new-in-knime-36
https://tech.knime.org/changelog-v36

KNIME Analytics Platform 3.6- some new features

Dialog - 2:2 - Column Expressions - + X Create Directory
File O Jie
KNIME Server o
[ Formula | Flow Variables | Job Manager Selection | Memory Policy | Connection ol P.pk’ad
= > 1<) v 3
ENENENER - .-
] °
Expression Type Replace Column Output Column
capitalize(column(“first_name")) String v first_name A4 2 Caller 52 Table Creator  String to URI
capitalize(column("last_name")) String [v] last_name B » > >
a = column("age")if(isMissing(a)) a = 18if...|Boolean value [] prediction KNIME Server o, )
Connection
e o
A o Select file
. . ®
Expression Editor . Call Workflow .
Use the new server connection {Table Based) Table Writer
node ifthe callee resides on —
|+ column |+ variable | 4+ function a KNIME server N qw» -;ﬂ
1a = column("age") B Table Creator _ - -
2 P B Send the input table to Continue work on the
3if(isMissing(al) H e the callee workifow and processed table or
4 a =18 receive the processed perform terminal operation
- e table back once
. Table the workflow is executed
fiflandla = 30, columni"student"))) false
7 else true = A 3:Calles 37
Container Input
H riable;
Scorer View (Variable)
Confusion Matrix ofte—
false (Predicted) true (Predicted) ™ \\\ Container
Receive variables i i i
false (Actual) 5872 0 100.0 % rom caller ..__._(_Zo_lu.mn Filter Column Filter Column Filter Qutput (Table)
i i i G
true (Actual) 24 6 20.0% Container j ¥ g 4 %
= = Input (Table) | [ [ ® ®
99.6 % 100.0 % * Perform useful operations Send processed
& - table back to caller
Overall Statistics
®
Overall Accuracy | Overall Error | Cohen's kappa (k) | Correctly Classified | Incorrectly Classified Receive table
from caller
99.6 % 0.4 % 0.332 5878 24
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LiveDesign Import Node

« Using the same configuration panel as Maestro
- Select the Project, LiveReport and the properties to

Extracted properties — 2:9 - Extract Properties o ] x

Import File Hilite Navigation View

fTabIe "default" - Rows: 50 |/ Spec - Columns: 6 |/ Properties |/Flow Variables |

° O | 2D t t t d f Row ID |ECT S alDs [§ 1D § Lot Scientist | & [Maestron

n y S ru C u reS are I m por e Or nOW Row0 Molecule: WVB3930 #atoms: ... WB3930 V83930 jean-christophe.... |35 o
Rowl Molecule: WVB3931 #atoms: ... WB3931 V83931 jean-christophe.... (141500
Rowz2 Molecule: WB3932 #atoms: ... WB3932 V83932 jean-christophe.... (151943
Row3 Molecule: V83933 #atoms: ... V83933 [v83933 |7 165006
Import from Il Rows Molecule; V83934 #atoms: .., VE3934  [VB3934 |7 177616
Li\!‘eDegign Extract Prnper[’ies Table Viewer il Rows Molecule: VB3935 #atoms: ... VB3935 V83935 7 184284
Rows Molecule: V83936 #atoms: ... V83936  [VB3936 |7 193459
. > . I |l Row? Molecule: VB3937 #atoms: ... V83937 (V83937 7 290782
Rows Molecule: V83938 #atoms: ... V83938  [vB3938 |7 334669
I Rowe Molecule: V83939 #atoms: ... VE3939  [v83939 |7 399636
L L L Rowl0 Molecule: VB3940 #atoms: ... |V83040 _ [VB3940 |7 400000
Rowll Molecule; V83941 #atoms: .., VE3941  [v83941 |7 403640

Dialog - 2:2 - Import from LiveDeg" R Rowl2 Molecule: V83942 #atoms: ... V83942  [va3942 |7 412277 =
@ LiveDesign to Maestro Import (https:... — O % Rowl 3 Molecule: V83943 #atoms: ... V83943 V83943 7 451167
File Rowl4 Molecule: V83944 #atoms: ... VE3944  [v83944 |7 504892
Import from: [Project = Rowl5 Molecule: V83945 #atoms: ... V83945 [vB83945 |7 527364
Rowl6 Molecule; V83946 #atoms: .., VE3946  [VB3946 |7 534167
Job Manager Selection r Memory Policy | . Rowl7 Molecule: V83947 #atoms: ... V839047 V83947 7 550000
Import from LiveDesign | Fl Rrotec S T Rowlg Molecule: V83948 #atoms: ... V83948  |vB3948 |7 563036
. : . Rowlg Molecule: V83949 #atoms: ... VE3949  [v83949 |7 564430
|0UtPUt only |"| |”395”° |'| | Live Report: S8 < N rowzo Molecule: V83950 #atoms: ... V83950  [V83950 |7 582587
1l Rowz1 Molecule: V83951 #atoms: ... WE3951  [v83951 |7 591697
Available properties to import: Row22 Molecule: V838952 #atoms: ... [WB3852 WVB3952 ? 600626
Il Rowzz Molecule; V83953 #atoms: .., VE3953  [V83953 |7 544922
LA 1l Rowz24 Molecule: V83954 #atoms: ... V83954  [v83954 |7 £47916
[c[;mpound Cruure Il Rowzs Molecule: V83955 #atoms: ... V83955  [VB3955 |7 572758
Rowz26 Molecule: V83956 #atoms: ... VE3956  [VB3956 |7 587624
‘ OK ‘ ‘ Apply ‘ ‘ Cancel % f"tlgs_ st Row27 Molecule: V83957 #atoms: ... V83957  [V83957 |7 700000
O R‘;ﬁo;':l'; = Rowz8 Molecule: V83958 #atoms: ... V83958 (V83958 |7 702834
Row29 Molecule; V83950 #atoms: ... V83959  [vB83959 |7 710205
Row30 Molecule: V83960 #atoms: ... V83960  [VB3980 |7 716152
Row31 Molecule: V83961 #atoms: ... VE3961  [VB3961 |7 726588
1IN Row3z Molecule: V83962 #atoms: ... V83962  [vB3982 |7 732623
[ Show all columns in Live Report /Il Rows3 Molecule: V83963 #atoms: ... VE3963  [VB3963 |7 755486

Il Row34 Molecule: V33964 #atoms: ... V83964  [vB3984 |7 766110 -

OK Cancel | ] M I I
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LiveDesign Export Node

- Select the Maestro structure column the propertles should be exported from

Dialog = 2:3 - Export to LiveDesign - o
KNIME to LiveDesign Export (https://demo.onsc.. = o X
Export to e :
Set MAE Properties LiveDesign Entry type: | Ligands -
Job Manager Selection | Memory Policy | Description: Upload ligands. Each ligand must be in its own entry. Non-
> P Export to LiveDesign g Flow Variables ligand structures will be ignored.

Summary:
L] Column containing structures to export: = .
Store properties to export Next Cancel
in the Maestro structure column

Maestro to LiveDesign Export (https://demo.onschrodinger.com)

OK Apply Cancel @ Export to: | Project =
1 : : Project: | COX ~ | Live Report: |Data @&
- Using the same configuration panel
Available properties: Properties to export:

Impact

M

Search Property (Maestro) Model or Assay Name (LiveDesign) Endpoint Column (LiveDesign)
as Maestro Sat 2t ek 1o etect..

. . . . v ct ste_reo status ct stereo status  Maestro ct stereo status
« Select the Project, an existing LiveReport gemid
Vv S Fil
and the entry type : EEEEEE E:Eh'”dex entry name Maestro entry name
, F‘,"DEt;'tle Source File Maestro Source File
N N » ppw ) .
° Choose the propertles to export and the mapplng Source File Index Maestro Source File Index
Source Path Maestro Source Path
title Maestro title

Export data globally (data will be accessible from any Live Report)
Mappings:

SCHRODINGER. 228




LiveDesign Nodes

- LiveDesign server
« Saved once it has been configured F

Control Flow Variables Job Manager Selection Memory Policy

«  Credentials
e Saved durlng the SeSSIOn Import from Description: Enter Description

Credentials Input Liv:Desig n Table Viewer

* as Workflow credential e @
* In a Credential inputs quick form noc

Dialog - 0:11 - Credentials Input - O x

Variable Name: new variable

« or passed with the Use KNIME Server login option Parameter Name: | recentils nput
Username:
Password:

Prompt user name in wrapped metanode dialog/wizard

[[] save password in configuration (weakly encrypted)

Connect to LiveDesign - O X Workflow Credentials... O X Use KNIME Server Login (when run on server)
Flease enter your credentials for LiveDesign Edit Credentials for Workflow 'LD_Import_JC". [ Don't ot
on't render input fields

Host: https:/f/demo.onschrodinger.com i

Name Login Password Add
Username: |Jean-christophe.moziconacci . . . .

Id_import Jean-christophe.mozziconacci e Edit .
Password: |s=ssessses | ] (0] Apply Cancel (?)

Remove
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Job control new node

. . Job Control  Flow Variables Job Manager Selection Men
¢ ACtIOn ChOICe: Column containing JobId: =«
» List completed or currently running calculations actons: st
« Display information or list the job files .
. . [] children
» Kill some jobs
[[] nochildren
»  Optionally operate on a column of Job IDs Clmising
Job Control Job Control Table Viewer [ force
2 o LS 2 olg .n SR gi;;cjzijm-o-sbs@:-:ss Query: last1
anr:is':;hjgbs Show information Job information gzgEg%z}i:z:ni::::ji:::;mgezcm Other args:

Job Control Job Control Table Viewer

@
B @ |-

Table Viewer HilLite Row Splitter

> >
»

Host: nyc-nx-10l.schrodinger.com

= o g

User: jcmozzic

Dir: /scr

nycnx401-0-5b5¢005f o srsrile: /nfs/builds/NB/2018-3/2018-07-27/Linux-x86_€4/schrodinger.hosts
HostEntry: localhost

!&i

SCHRODINGER.

L 19 o 19 ) Commandline: /nfs/builds/NB/2018-3/2018-07-27/Linux-x8€é_€4/run combinatorial_synthesis.py -out /scr/ReactionBasedEnum 1974050285 .mae
Job ||St '(I" thEJObS LlSt me Check h"ed :::::::fx:;;_r/‘:f:gt?zz:z:i;zzi?;2;2018-07-27/Linux—x6E_E4/mmshaze—v4.3/bin_/Linux—x8€_64
running jobs JobUser: jemezzic
JobDir: /scr/jcmozzic/ReactionBasedEnum 1574050289
TmpDir: /scr
JobDB: /home/jcmozzic/.schrodinger/.jobdb2
- -z o . q 3 JobMmshareExec: /nfs/builds/NB/2018-3/2018-07-27/Linux-x8¢€_¢€4/mmshare-v4.3/bin/Linux-x8€_¢€4
7T3b|e default ROV\VS- 3 Spec-Columns: 8 Properties flow Variables Bl ey i / /NB/ / 4 _€4/ /bin/ e
Row ID § Jobld § Batchid | § Name S Status § Er S Time S Runtme | § Host
Row0 nyc-nx-01-0-5b5c005f ReactionBasedEnum_1974090289 |running Jul-2801:44 |10m 02s nyc-nx401
Row1 nyc-nx-01-0-5b5c0295 AutoQSARBuild_1577104970 running Jul-28 01:43  |Om 05s nyc-nx-01
Row2 “ nyc-nx401-0-5b5c¢... AutoQSARBuild_1577104970 running Jul-2801:44 |Om 43s nyc-nx401




Minor Improvements and Fixes

«  The Shape screening node optionally reports only the hit list
Useful when screening or filtering a large database
And it reports the command run as flow variable

Shape Screening  Job control Flow Variables Job Manager Selection  Memory Policy

Column containing shape query: i CT «
Screen Source

Screen structures in: | Input Structures Remote database
Column containing structures to screen: B CT ~

File name:

Output hitlist only

Output only v | Text v | [ |Text

Settings...

- The Glide ligand docking, Phase Screening and Reaction-based enumeration nodes
are more robust

231
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New and Improved Workflow Examples

LiveDesign

 New workflow under the General categor

Jobcontrol

« New workflow under the Tools category

Watermap metanode

Import from
LiveDesign Extract Properties

ar B>
] ]

Structures All
and all properties
of a Live report

Import from

Credentials Input Liv:Design Extract Properties

e B> » B>
— s :

 Calculate for a set of structures in ONe S o eedentas isomepossten A

Shape screening

* Reporting only the hit list

Row Filter

>

2rows

MAE-to-Smiles

»d>

(s}
2D

Missing Value
Column Filter

> H»

Constant
Value Column

» o[>
o

New Origin
column

Table Viewer

Live report
data

Column Filter  Statistics ([Table Viewer

u E W

No CTs Statistics on
some properties

Erass Export to
Set MAE Properties - e LN:Desoon
o> >0
® )
All Add some ligands

to an existing Live report
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2018-2 New Features

- Glide ligand docking node has an updated configuration panel
- New Reaction-based enumeration node
* Includes the latest version of KNIME (v3.5.3)

[KNIME Schrddinger extensions version 4.2]
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Glide Ligand Docking Node

Node configuration with the same panel as in Maestro
« It supports all constraints (including metal, NOE and positional constraints)
except the torsional constraints Pislog 8329 Gl Ligsnd Deriing -

File

® It replaces the Ensem ble dOCki ng nOde [ Glide Ligand Docking [ Job control | Flow Variables | Job Manager Selection | Memory Policy |
Column containing receptor grid:

Column containing ligands to be docked:

|0utput only |v| |Maestro |v| |

Sdf format is not applicable for Pose viewer output

Extract properties: =

Add origin columns

Ligand Docking o o ®
Ligands Settings Core Constraints Output
. . Ligands to be docked
. . Glide Ligand Best pose
Molecule Reader Glide Grid Reader Chunk Loop Start !I .P

(to MAE) Docking Loop End per ligand

O e E [ Use input partial charges

1 » > 0 g > O » Ly " Do not dock or score ligands with more than: | 500 |4 | atoms
L] 2 Do not dock or score ligands with more than: | 100 |5 | rotatable bonds
. | queued
L 2 conformations \ Scaling of van der Waals radii
: . : Ensemble docking
ngands to dﬂd{ ﬂf thE blndlng site To soften the potential for nonpoelar parts of the ligand, you can scale the vdW radii of ligand

atoms with partial atomic charge (absclute value) less than the specified cutoff, No other atoms
in the ligand wll be scaled.

-

Scaling factor: | 0.80 |3 Partial charge cutoff; | 0.15 |3
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Reaction Based Enumeration Node

- With the same panel as in Maestro
* In Labs category

B ! Reaction-Based Enumeration — O

Review Pathways

Choose a pathway that will serve as the reaction.

B | Reaction-Based Enumeration

Reaction Setup

Choose a single or multi-step reaction from a library, sketcher, or the PathFinder analysis of a compound.

Get reaction from:
(®) pathFinder analysis
() Reaction library
() New sketch

Options:

pd Max depth:

Select a reaction pathway: Reactions
Pathway 1 amide_coupling-1
Pathway 2 Ho o N o
Pathway 3 1 \.R.I/ 4+ NH, —_ H \R.I/
Pathway 4
Reactions: 0 total, 0 shown
Filter Options... B | Reaction-Based Enumeration — O X
Reactant Setup
Reactions
HO (@] H,N (@]
1 ~ R1 e + NH, — N R1
Reactant 1 Rea_c’tant Product 1
Reactants Options
Define the reactants for the reaction.
Reactant 1 carboxylates (214385) ~ | Filter Options...
Reactant 2 amines-primsec (82156) ~  Maximum number of produl:ts:

SCHRODINGER.

File Edit View
"
{'_:‘ ogca

Row ID = 1o
> .
N
NH
it -
v \/\N/\ Ney JL
= A g o ¥
\(\r \l/ Row0 NH
oo m'\fn !
NH O
i w—C
00
N 0 Row1l ﬁ o
j
P S 0
F || CI
¥
N
Row2 N O
| w
Row3 oL
Row4 lolecule: 48579621 + 106499283 «5%
Row5 lolecule: 108094966 + 96407274 -4+
Row6
Row7 olecule: 50489709 + 818627 o
Row8 olecule: 42767631 + 36842934 aF
Rowg olecule: 51804186 + 114542574 74
Row10 olecule: 50461353 + 35875298 %
Row1l lolecule: 108141326 + 96958549 "@0'
Row12 lolecule: 31261023 + 1063713 "g"
Row13 olecule: 95722968 + 107697448 A%




Minor Improvements and Fixes

*  Run Maestro supports the new Phase hypothesis type R ——— GetHelp  Table Viewer
- Get Help node has an option field AN
. External file \\\\ .

and IS mMore rObUSt Volume scoring: element \‘E':t Help Table Viewer
] . Normalization: minimum - ,n
« eg for -help_classic for Phase screening . .

-help_classic

- Extract Properties node is more robust on Windows

- Shape Screening and Phase DB creation configuration panel restoration is more
robust

* New AutoQSAR model reader node

QSARModel Reader
Molecule Reader AutoQSAR Predict Extract Properties Table Viewer
> (o MAE}

e E
® .‘ B
1,
From Maestro ® ® 2
for instance ] AutoQSAR Predictions

Test ligands
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New and Improved Workflow Examples

* Reaction-based enumeration node

« Use for enumeration and core

hopping

In a new workflow under Library

design
- Glide ligand docking node

- The new node is used in the
relevant workflows, including

the Ensemble docking workflow

with the node in a loop
*  AUutoQSAR Reader node

« In Cheminformatics — AutoQSAR

B ' Reaction-Based Enumeration - O X
Reactant Setup
Reactions
] HO\R1/O + — % H2N\R1/O
Product 2 Reactant Product 1
ol e S *’.:f cr
" : §
Reactants Options HO\/\N’\ O NH
Define the reactants for the reaction.
Reactant 1 amines-primsec (82156) ~  Filter Options... K/N
Reactant 2 Original reactant (1) > Maximum number of products:| 10000 B I\I
Reactant 3  amines-primsec (82156) ~
OH
Molecule Reader  Reaction Based I
(to MAE) Enumeration MAE-to-Smiles Table Viewer ()
0> A »B» : °
a a a o
=) =] =) =]
Ligand 2 step synthesis 2D views Enumeration oH
pathway 9 around a core H
enumeration Emj
| N
. o}
Reaction Based 5
Enumeration MAE-to-Smiles Table Viewer N o
g g 0
n b n 31348 + <none> + <none>
P
=] = 2 -
2 step synthesis 2D views Enumeration jf
Core hopping around a core \;
~

warying only the central

section of the molecule i
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New and Improved Workflow Examples

«  P450 Site of metabolism
* New workflow under General category =
er Isoform Chemistry Extract Properties Run Maestro NUM_PRIME_CPUS [ Change
ME:‘:IARE?G :— E%md -:Od Table Viewer > b > ﬂ_ Run stro 4f2 )
@& . 5 @ -
- Isoform ® - Isoform Ligands Comple.xes NUM_GLIDE_CPUS . Change
Ligand Log E
0K Apply Cancel G‘}

- Watermap metanode

 New Watermap workflow under Protein, where a Watermap job is submitted and the
resulting map inspected in Maestro.

Table Row

Protein Preparation Chemistry to Variable Wait... Save Workflow Molecu
Get PDB Wizard Split complexes External Tool “o'm?de' Run Maestro
= > rge—o0De ol _fo- —e
(5 g > > : - > » B
o o °
e e Protein and - No -WAIT L e
Protein-ligand largest ligand Watermap option
complexes wm.maegz Watermap
1%9 examine results

+  Get help node

 Pharmacophore — Shape screening and Labs — Parameter flow variable use-cases
workflows

SCHRODINGER.
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2018-1 New Features

+ Includes the latest version of KNIME (v3.5)

- New Bioisoster replacement node

- New Quick form nodes supported in KNIME workflows in Maestro
- Antibody building, Sequence converter metanodes

- Reduced the python panels (eg LigPrep node) opening time on Windows and
2D renderer speed up

[KNIME Schrodinger extensions version 4.1]
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KNIME Analytics Platform 3.5

KNIME Big Data Extensions
® The Create Spark Context Node
®  The Spark Missing Value Node
®  The Spark GroupBy Node

KNIME Analytics Platform

¢ JavaScript Views (Tag Cloud, Data Explorer, Table Editor)
®  New Integrations

¢ KNIME Deep Learning - Keras Integration

®  Google Sheets Nodes

® Run R Model in Microsoft SQL Server

®  Improved H20 Integration
[

¢ New Utility Nodes
® The Math Formula (Multi Column) node
®  The OPTICS clustering nodes
®  The Window Loop Start node

KNIME Server
® OpenAPI definitions of individual workflows

¢ More functionality exposed as REST resources

See details on https://tech.knime.org/whats-new-in-knime-35, the video

and the full list of changes in the https://tech.knime.org/changelog-v35

— Some New Features

Extensions that have “graduated” from KNIME Labs (Text Processing, REST Client Nodes, some
JavaScript View Nodes, Python Integration, supporting Python 3

Math Formula
{Multi Column}

> it e
L ]

Math Formula Math Formula Math Formula

> i e > i e > i e

&

v £~ knime-server (Emil@https://knimeserver:8443/tomee/ejb) )
v [™] Deployed Workflows
" data
A\ 1. Train model (on schedule)
A\ 2. Predict Results on a Schedule
A\ 3. Predict Results Using REST AP|
v [ Examples "% New Workflow Group...
[*] Orchestration
[*] Reporting
(] REST
[*] Shared Metanodes
(7] Supplementary Data (reall
[ Test Workflows (add your

£~ Deploy to Server...
O Execute..

@ Open in WebPortal
£} Show API definition
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KNIME Analytics Platform 3.5 — Some New Features

° In Wrapped metanode, the node usage and layout in the KNIME portal is easier to control

Cluster column

Node Row Column Width Molecule

Column name

Text Output Cluster
& ID: 10388 1 =1 = 12
Description Create a new column with:

Column Selection
4t 1p: 9766 2 2] 1 = 6
Cluster column

[®]

String Input

3 1D: 9767 2 =1 =1 76

Colurnn name ity 2 s st_Chirality_3 s st_Chirality_4 s _st_AtomNumChirality_1
String Input

03 1D: 10473 4 =1 = 12

Mo suitable column

Table View (JavaScript)
R 1: 10467 5 = 1 4 12
Table sampleto help choosing the column5 lines

Text Qutput
o= ID: 10389 6 = (1 =12
Mext step

[®]

Boolean Input
& 10: 10400 7 = 1 s 6
Activate theempty structure filtering step

B e e BB E e
(=] (=]

Boolean Input

&7 1D: 10392 7 = 1 6

Activate thelnique ID check step
4

«| Empty structure filtering

=]

Unigue 1D check

° With a standalone installation, waiting for KNIME 3.5.2 fix, the verbosity has to be changed in
workspace

SCHRODINGER.



Bioisoster Replacement Node

Node configuration with the same panel as in Maestro

Under Library design

Bioisostere Replacement =

Define immutable region from:

e MNone
Maximum Commeon Substructure | Settings...
SMARTS:
Ok
Molecule Reader Bioisostere
(to MAE) Replacement
Post processing
d o d pj Table Viewer
> [

MNo transformation

found

SCHRODINGER.

Maestro - Scratch Project

File Edit Select Workspace Scripts Wiew Window Help
1 Aver AUTO | UGAND
o x | [ | + Invert
Fh]
1 | R LLJ
4
cancel oo seozmii
] . 500012711 2
©) o |
® 500012711 4
* All
Run Maestro » & 500012711

> & 50 2
» & 500012711 :
> & 500012711 4

»d

Bioisoster
replacements

2D Viewer

Edit Export Select Columns

Show: | Selected entries ~

Synchronize selection with Project Table

title: 500612711 7

Reset Panel...

Update |® Grid

title: 500012711 2

title: 500012711 5

title: S00012711 8

title: 500012711 3

title: 500612711 9

Include selection in Werkspace

-

-



AutoQSAR — DeepChem

- New options available in the nodes using Maestro Python configuration pane
 eg DeepChem method in the AutoQSAR node

Y AutoQSAR - Build mode — [l X
Build model
Prediction property: i_qp_CNS < Property type: Numerical <
Options

Method: () Traditional (® DeepChem (beta)
Random training set: Number of models fo keep: |1

4r

Advanced Options...

Structures 50 total, 37 training, 13 test, 0 validation

Ok Cancel

(?7)
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Minor Improvements and Fixes

Performance improvements
* Reduced the python panels (eg LigPrep node) opening time on Windows
2D renderer speed-up

-+ Induced fit docking node configuration panel couldn’t be restored between
releases

- ConfGenX node robustness improvement
- KNIME-Maestro Connector node bugs

- New Quick form nodes supported in KNIME workflows in Maestro
« To take advantage of the Wrapped metanodes

SCHRODINGER.



New and Improved Workflow Examples

Dialog — 2:14979 - Sequence Converter (Sequence Converter) = o X
* Sequence converter
o N eW WO rkﬂ OW u nd er P rote | n Categ Ory 1/ QuickForms | Flow Variables | Memory Policy | Job Manager Selection |
Input []Change

Get PDB Sequence Converter | Table Viewer | | |

. DH Output []Change
® ® (]
1fis Sequence Converter, Fasta :D

PDE to fasta

> > >

seﬁuenm Converter Table Viewer Start : read from this sequence in the input file [ ] change

Sem :

[ ] L ] End : read to (and including) this sequence in the input file []Change
Sequence Converter SwissProt E
PDB to fasta
Total : read at most this number of sequences [ change

=
- Bioisoster replacement e an algnmen in the nput e -

* New workflow under Library design -

Use ATOM (not SEQRES) records with PDB files []Change

O

oK Apply Cancel @
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New and Improved Workflow Examples

Bioluminate Build antibody

Parallel Settings
Get PDB Chunk Start Chunk Loop Start Input Preprocessing o
B» >l > = > > }» > }»
Input Sequence Numbering scheme, .
Antibodies 2 CPUs MNumber of models to build
Dialog - 2:14985 - Settings (Numbering scheme,) = o x
File

Memory Policy |/Job Manager Selection |

QuickForms

Flow Variables |

Numbering Scheme: [ | Cchange
Mumber of models to build Change
| 2

oK Apply Cancel 0]

New workflow under Protein category

Chemistry
External Tool Group Loop End
—8
B oG >
and Model ID ]
Bioluminate as RowlD

build antibody

Maestro - Scratch Project

File Edit Select Workspace Scripts View Window Help

|T‘ EE: A, = Invert

P v Al

Ligand In Protein Preparation Surface (Binding Si Quick Align Measure

v % All
» & ChemExternalToo..
» & ChemExternalToo..

Parallel Chunk End Postprocessing

Ly

Run Maestro

» B

Model inspection
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New and Improved Workflow Examples

Python script execution (under General — Python)

A python script stored in the workflow in run in the Chemistry external tool node. The Python
script can also be stored in the Table creator node to be edited easily

Get PDB - _S-r.:ript Chemistry Parsing Table Viewer
—————— External Tool .
® e Table Viewer
a- i S
o . -
. - g :
Script name L -
CDR detection
Help

The python script run is embedded in the workflow. This makes easier o exchanges
such workflows with collzagues.

Create the knime:knime workflow/Scripts directory to store the "report_cdr.py" script in
the workflow.

Get PDB TE_P_I%CMtnr Seript Chemistry Parsing Table Viewer
»— External Tool .
. B p > ® - Table Viewer n_ - .-
4 > E:- u ] |_E:-
report_cdr.py = -
CDR detection

Help

The script "report_cdr.py" is stored in the table creator nede and can be edited easily.

SCHRODINGER.
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New features In the KNIME extension
In Schrodinger Suite 2017-4



2017-4 New Features

- The Residue scanning, Conformer cluster and AutoQSAR nodes are more
robust

- KNIME preferences can be changed and other option passed when run from
Maestro

[KNIME Schrddinger extensions version 4.0]
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KNIME preferences when run from Maestro or in batch

* When run from Maestro or in batch with KNIME__batch.py

« Any KNIME batch or start-up script options (listed with knime -help) can be set in:
« AppDataRoaming/Schrodinger/maestroxxx/KNIME.pref on Windows
« .schrodinger/maestroxxx/KNIME.pref on Linux
eg -knimelnstallDir /path/newLocation/
-schrodingerTempDir /tmp/Schrodinger/
-maxHeap 1024m
-preferences=/path/file.epf
« All the other KNIME preferences can be changed in the epf file specified above.
eg /instance/org.rdkit.knime.nodes/mcsAggregation.completeRingsOnlyOption=true
/instance/org.rdkit.knime.nodes/mcsAggregation.threshold=0.75

* In Maestro, Scripts, Install New Knime workflow

« Since KNIME GUI is opened, the preferences have to be changed from File, Preferences or
File, Import Preferences.

SCHRODINGER.
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New features In the KNIME extension
In Schrodinger Suite 2017-3



2017-3 New Features

+ Includes the latest version of KNIME (v3.4)
- New Covalent docking node

- New Prime loop sampling node

- New Get Help node

- Desmond System Builder and Molecular Dynamics nodes have updated
configuration panels

[KNIME Schrodinger extensions version 3.9]
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KNIME Analytics Platform 3.4 — Some New Features

¢ KNIME Personal Productivity now part of KNIME Analytics Platform

Now free Local Metanode templates, call local workflows inside of another KNIME workflow, set = ¢ e .
up your own version of KNIME’s Workflow Coach, and use the Workflow Diff to show the '
differences between workflows or different versions of the same workflow.

Select 2 workflows in the KNIME explorer window and Compare in the pop-up menu CmpornEmen .
| . Rl it B RaFErry ies |
®  Wrapped metanode composite view LR Sjmeet [sspmen oo
s o, . B WP QIO OTHEITENGN

B W heE QEEIERIAIET ORI |

The default view for wrapped metanodes containindc[l guickforms and/or JavaScript views now N [T PPy e
shows the same view you would see if the wrapped metanode were opened with the KNIME L T
Web Portal. This opens up many new possibilities for interactive data analysis in KNIME. .

¢ Logistic Regression nodes are more scalable, faster and support regularization

¢ A new version of the Python integration N =TT

LOCAL:/Workflow Hacking/2017_07/I LOCAL:/Workflow Hacking/2017_07/1
Python MDS (25) Python MDS (25)

® New Date & Time integration e

& Color Manager (22) & Color Manager (22)

on Train SVD (18)

¢ ' ith the H20 hine | ing lib
Integration with the machine learning library e Sourn Lt o S o) (20
Eajpylhnn Object Writer (Labs) (2! ?Pylhun Object Writer (Labs) (28)
. d' d h L d 2v5Number To String (23 2v5Number To String (23)
Audio and speech recognition nodes T
JavaScript Scatter Plot (5) JavaScript Scatter Plot (5)
Y N J S = t V Nime Type Value Name Type Value
Node Settir ¥ Node Setti
ew JavascCript VIEWS
boolea tru a bool false
o N Cloud C t eeean o oo e
ew Clou onnectors
sho boolea tru bool tru
0/ sshair booleal fal howCrossh; bool false
booleal fal anToPoint: bool false

KNIME Server 4.5: “Deploy to Server” and “Open in WebPortal” menu items

gNIl\/lI(EZEéig Data Extensions: Cloud connectors for common big data file formats, Support for
park 2.

See detalls on https://tech.knime.orag/whats-new-in-knime-34, the video
https://www.youtube.com/waich?v=cexIxzqbOC8&feature=youtu.be

and the full list of changes in the https://tech.knime.org/changelog-v34
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https://tech.knime.org/whats-new-in-knime-34
https://www.youtube.com/watch?v=cex1xzq5OC8&feature=youtu.be
https://tech.knime.org/changelog-v34

Desmond System Builder and Molecular Dynamics

. . . .
- Updated the types, tools and the node configuration dialog with the same
]
| In Maestro
Molecular Dynamics = o x
/ Model system
| Protein Preparation Desmond System Chemistry Desmond Molecular Desmond Trajectory
System Build = o x | - . f
e Get PDB .' Wizard | Builder External Tool Dynamics Extract Frames SystemBuilder_1367178773_3-out (full system) contains 23705 atoms.
Solvation | lons L e > i I > - ’ > Simulation
Set Up Membrane... [ I \
solzeniimedel . = “ ® = Al DI \ Simulation time (ns): total 0,012 elapsed 0.0
Run Maestro » o solvent - .
center. - R d t | H t 1.2 0.12
— py nor counter iong ecording interval (ps): trajectory energy
> Approximate number of frames: 10
® Predefined: |SPC -
® Ensemble class: |[NPT =
CSto Inspect the system Temperature (K): 300.0 Pressure (bar): |1.01325
Boundary condtions Dialog = 3:8391 - Desmond Molecular Dynamics - v|Relax model system before simulation

Box|shape:|[2rthothombig e . Relaxation protocol: Browse. ..
Box size calculation method: (e Buffer (Absolute size File Advanced Options

Distances (A): a |10.0 |b:|10.0 | ¢ [10.0

Angles (°); a p: Vv Job Manager Selection |/ Memory Policy | Desmond
Box volume: Ra Desmond Molecular Dynamics [" Job control | Flow Variapeveloped by . E. Shaw Research

Force field: | OPLS3 - Column containing input : . Ok Canc_el
ok Cancel | | || | | O
7)

Dialog - 3:8390 - Desmond System Builder (Keep st...
File

Jjjob Manager Selection |/ Memory Policy |

Desmond System Builder | Job control | Flow Variables

Column containing input

| -]

SCHRODINGER.

Location of output trajectory files:

(?7)

| || Browse...

Change basename of files:

R

Cancel @'




Covalent docking

Node configuration with the same panel as in Maestro
- Under Docking and scoring:

[8 Covalent Docking — o X
Flow Variables Job Manaoer Selection Memory Policy
Covalent Docking Job control Receptor Reaction Type Core Constraints Torsional Constraints Docking
-~ — Reactive Residue:|)(: 25 |D Pick
nput: B C Enclosing Box
-d: | CT Box center:
The docked ligand is confined to the enclosing box.
() Centroid of ligand: Pick
() Centroid of selected residues: Specify Residues...
(® supplied X,Y,Z coordinates:
Box size:
e Dock ligands similar in size to Workspace ligand
(® Dock ligands with length <= ﬁ
oK Apply Cancel
Ok Cancel
?
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Prime loop sampling

- The node has a simplify configuration panel but all the GUI and command
line options can be controlled through Parameter flow variables.

eg a string flow variable RefineLoops--PRIME_TYPE set to EXTENDED

See all the options in: hitps://www.schrodinger.com/sites/default/files/s3/mkt/Documentation/2017-
3/docs/Documentation.htm#prime command reference/prime commands prime input.htm

Java Edit Dialog - 4:9774 - Prime Refine Loops (Extended loop sam... = o x
Variable (simple) File
Prime Refine Loops
e : :

o ;u ] | Job Manager Selection rMemory Policy |

> > Prime Refine Loops [" Job control | Flow Variables |
]
. Column containing input:
Prime type
|0utput only |v||Maestm |v| |

Include log in output

Chain E Loop start |13 Loop end |17

OK Apply Cancel @

SCHRODINGER.


https://www.schrodinger.com/sites/default/files/s3/mkt/Documentation/2017-1/docs/Documentation.htm#prime_command_reference/prime_commands_prime_input.htm
https://www.schrodinger.com/sites/default/files/s3/mkt/Documentation/2017-1/docs/Documentation.htm#prime_command_reference/prime_commands_prime_input.htm

Get Help

- Shows command line options that can be passed through parameter flow
variables

« For a node (via the backend flow variable) or tool specified in the node.

. Table View - 4:9687 - Table Viewer (1 x 1 — O X
Smiles Reader LigPr Get Help Table Viewer 7
e{; * File Hilite Navigation View Output
n P > n > n P >n Row ID Log Help message
] L L] e usage: glide_ startup.py [options] <input_ file>
100 "gaﬂds ngprep positional arguments:
to dock input_£ile

optional arguments:

-v, -version Show the program's wersion and exit.
n - >n -h, -help Show this help message and exit.
-k, -keywords Print full list of available keywords.
Y ® -docking-keywords Print list of keywords available for docking jobs.
Glide -gridgen-keywords Print list of keywords available for gridgen jcbs.
Row0 -allow _missing inputs
Lzunch the job even if some of the input f£iles are
[Ndog - 57 —GetHeh) — O X missing (the job will £ail unless the £ile is already
) available on the remote host).
File -adjust Determine subjob size automatically.
-OVERWRITE Remove previcus jeb files before running.
GetHelp Flow variables Job Manager Selection Memory Policy -sublocal, -SUBLOCAL Run subjobs with -LOCAL.
-strict Terminate upon first subjob failure.
Backend location: :\Program Files\Schrodinger2017-3\biocluminate.exe Browse... -noforce Don't merge output poses if any subjobs fail.
-no_cleanup Don't remove temporary and subjob files.

-max retries MAX RETRIES

oK Apply Cancel (?)
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Minor Improvements and Fixes

° Mae-to-SD and SD-to_smiles nodes support V3000 format
° Extract properties supports the new Phase type as input
° Ligprep

* Fixes in the new node, before removing the deprecated old node

* Chemistry External Tool- Sequence and Alignment properties not populated in Properties tab
° AutoQSAR Build Model

* Error when executing the node with custom descriptors

Dialog - 4:9767 - MAE-to-5D = o x

File

Job Manager Selection r Memory Policy |
MAE-to-SD I Flow Variables

Column containing input : =

‘Output replaces Input ‘vHSdf ‘v| O

[ Juse ¥3000 format

QK Apply Cancel @
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New and Improved Workflow Examples

- Desmond System Builder and Molecular Dynamics
« MD — MD simulation: updated workflows using the new nodes

- Covalent docking
« Docking — Covalent docking: new workflow

Protein Preparation LigPrep
Get PDB Wizard Split by Structure  Row Splitter » n »—  Covalent Docking Ungroup MAE Extract Properties Sorter Run Maestro
' — : » e =) = '
a»> >8> B> >3 - > B> B> » B> »it> » B
© ] ) ® e ] @ o e
1U9Q Ligand Ligand only X:25 reactive residue Score

INNERBOX=10,10,10
Michael Addition

« Prime loop sampling
* Protein — Model building: additional branch using the new node and illustrating the
Parameter flow variable control

SCHRODINGER.
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New features In the KNIME extension
In Schrodinger Suite 2017-2



2017-2 New Features

- New AutoQSAR node
- Confgen node uses Confgenx fast 3D Conformation generator
- KNIME_ batch.py takes .knwf workflow extensions

- Avoid confusing Potential deadlock in SWT display thread warning message in
KNIME 3

[KNIME Schrodinger extensions version 3.8]
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AutoQSAR node

- Node configuration with the same panel as in Maestro
Report Details = kpls_desc_24
EEEEEE S S 0 dokokok ok dokokok ok dokokok ok EE S
*
AutoQSAR o o x
Report for Mumeric Model kpls_desc_24
Model Report ok ok ok ok okok ok Hokkok ok Hkkdk Hkkdk Hkoks
*
Dialog = 0:3 = AutoQSAR Predict o o x : i =
9 Model Code ~ Score S.D. R"2 RHSE Q"2 0°2 Hi (Null Hypothesis) Ranking score = 0.744636
File pls_23 0.7795 0.2834 0.8942 0.3377 0.8193 -0.0615 Training Set Test Set
- S.D. R2 RMSE oz
. | pls_14 0.7562 0.2876 0.8941 0.3508 0,7913 -0.0006 0.3043  0O.8821 0.3624 0.7721
Job Manager Selection | Memory Policy .
= - Optimum number of factors = 2
F AutoQSAR Predict {” Job control | Flow Variables | kpls_desc_24 0.7446 0.3043 0.8821 0.3624 0,7721 0.0212 p
ID Set Y(Obs) Y(Pred) Error
Column containing QSAR model: HQSARMndel = pls_24 0.7341 0.3202 0.8694 0.3734 0.7580 0.0212 1 train 0.1710 0.1283 -0.0427
kpls_desc_23 0.7166 ©0.4396 0.7376 0.4311 0.7055 -0.0615 2 train -0.3910 -0.7082 -0.3172
Column containing ligands to make predictions C pls_desc_. ' ' : ' ' - 3 train -0.0260 -0.5846 -0.5586
ata P 4 train -1,3220 -1.1265 0.1955
kpls_desc_19 0,6964 0.4059 0.7858 0.4241 0,6810 80750 S train -0,1960 -0.3488 -0.1528
[output only |+ |[Maestro | v| [] 6 train -1,4360 -0.9411 0.4949
pls_19 0.6959 | 0.4189 0.7719/0.4292 0.6733 0.0750 7 test -1,3880 -0.8562 0.5318
8 test -0.3550 -0,3829 -0.0279
kpls_desc_14 0.6707 0.3845 0.8049 0.4297 0.6868 -0.0005 9 test -1.3600 -1.3285 0.0315

10 train -0.1240 -0.1800 -0.0580
11 train -1.4290 -1.2630 0.1680
12 train -1.1680 -1.4022 -0.2342

13 train -2.0060 -2.4324 -0.4264
?
oK Apply Cancel ©) Report Details... Show Less 14 test -1,5180 -1,5796 -0,0616
15 test -0.9060 -0.8116 0.0944
Make Prediction 16 test -1.1600 -0.8606 0.2994

17 train -1.5360 -1.1857 0.3503

- - 18 train -0.5780 -0.8591 -0.2811

Model to test: All models (consensus prediction) ~ | Prediction property title: | 19 t::i: 01.3170 -1.4563 -0.1393
AutoQSAR Prediction; |Y 20 test -1.59080 -1,8081 0,0999
21 train -0.7400 -1.0074 -0.2674

22 train -1.7310 -1.5502 0.1808

23 test -0.7400 -1.1087 -0.3897

ok Cancel 24 train 0.3950 0.1005 -0.2945
- 25 train -0.1870 -0.1018 0.0852
Host=localhost:1, Incorporate=append Lol AE tmedie A AOAA A 1AST A SNET

Scatter Plot... EH
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New Workflow Example

*  AUtoQSAR node
 Cheminformatics — AutoQSAR

Molecule Reader AutoQSAR
(to MAE) QikProp  Extract Properties Build Model
> » B B B »
® ® ® "
Training ligands BB permeability Prediction
Molecule Reader '
{to MAE) AutoQSAR Predict Extract Properties Table Viewer
5 - Q- » E Ir—bn
«] — — — _ . - - - _ o «]
® ® ® ®
Test ligands AutoQSAR Predictions
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2017-1 New Features

Includes the latest version of KNIME (v3.3.1)
LigPrep node has an updated configuration panel

Workflow list node reports the script nodes and lists the flow variables
controlling the node configuration

KNIME-Maestro Connector node has a new Phase Hypothesis mode
Chemistry External Tool node supports both Hypothesis formats

[KNIME Schrodinger extensions version 3.7]
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2016-4 New Features

- Phase screening node uses the new configuration panel and new algorithm
- Any keyword can be passed to the Jaguar nodes

- Extract properties node supports Sequence and Alignment inputs

- KNIME 3.x zipped update site is available in the installation

[KNIME Schrddinger extensions version 3.6]
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New Phase Screening Node

Node configuration with the same panel as in Maestro

The new node uses the new algorithm to screen compounds from Phase
databases or files. Standard types (mae, sdf) are supported as input and

output

Phase Hypothesis Reader and Writer nodes support new (.phypo and .mae)
and old (.xyz) Hypothesis formats

] X
File :I
E 5 g Setting 7 e Phase Screening  Job contral  Flow Variables  Memory Palicy
Column containing Hypothesis: Hypothesis Hits must match at least features
Conformers Features Scoring Criteria Cutputs Screen Source Prefer partial matches of more features
Screen structuresin: | Phase Database | [] Remote database Screening Settings
@Use existing conformers
|:| Score in place |:| Refine matches Column containing structures to screen:
i i Ok Cancel
D Generate sites during search File name: | ftmp/_Input_files/Phase_database FhaseDB50.phdb e
.I:\::l
(_)Genera te conformers during search Output only w | |Maestro ~ | [] |CT
r af canfarmers: | B Mirimiza outolt confarmer )
ber of conformers: | 50 ze output conformers Include log in output

OK Apply Cancel
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Jaguar and Extract Properties Nodes

- Any keyword can be passed as Parameter flow variable to the Jaguar nodes
« eg INFO Jaguar Minimization Detected a JaguarMinimization flow variable: JaguarMini-

-iguess=30
Java Edit Java Edit Java Edit Java Edit Java Edit
Variable (simple} Variable (simple} Variable (simple} Variable (simple) Variable (simple)

RS
Molecule Reader | .
{to MAE) icfit 1 . rFreq 1 iacc 1 LACWP** iguess 30 Jaguar Minimization
Vibrational Accuracy level: Initial guess:
@; frequency ultrafine Ligand field theory

- Extract properties node supports Sequence and Alignment inputs

SCHRODINGER.



KNIME 3.x Zipped Update Site

- KNIME 3.x compatible version

« The zipped update site available is in the installation under $SCHRODINGER/knime-
v*/data/

(along with the KNIME 2.12 version)
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Improved Workflow Examples

- Phase screening
 Pharmacophore — Phase screening: use the new node
Same node for Phase database and file screening

- Extract properties supports Sequence and Alignment inputs
* Protein — Model building: chose alignments in a list with corresponding properties

Sequence Reader BLAST Row Filter Ungroup MAE Extract Properties  Column Resorter
|EF ElEF |:_H L ElEF =
FASTA sequence Search the pdb 50 first Separate row Table of BLAST Same order
sequence database for each alignment results as in Maestro
Table View - 14:120 - Table Viewer (Inspect the possible) = o x
File Hilite Navigation View Output
Row ID aAIignment | align_...| § seq_description S seq_n...| | align_end_position | D align_evalue | align_percent_gaps | | align_percent_positive D align_score } align_start_position

Row447 Alignment: #sequences... |98 gi|448262480|pdb|4ECM|C Chain C, Thr 160 Phosphorylated Cdk2 HE84s, Q... [4EOM_C 297 0 0 98 1,561 1 =
Row448 Alignment: #sequences... |98 gi|448262470|pdb|4ECK]A Chain A Thr 160 Phosphorylated Cdk2 H84s, Q... [4EOK_A 297 0 0 98 1,560 1
Row449 Alignment: #sequences... |98 gi|448262472|pdb|4ECK|C Chain C, Thr 160 Phosphorylated Cdk2 H84s, Q... [4EQK_C 297 0 0 98 1,560 1
Row450 Alignment: #sequences... |98 Qi|448262474|pdb|4EOL|A Chain A, Thr 160 Phosphorylated Cdk2 H84s, Q... [4EOL A 207 0 0 98 1,560 1
Row451 Alignment: #sequences... |98 Qi|448262476|pdb|4EOL|C Chain C, Thr 160 Phosphorylated Cdk2 H84s, Q... [4EOL C 2087 0 0 98 1,560 1
Rowd52 Alignment: #sequences... |99 Qi|148242354|pdb|2)GZ|A Chain A, Crystal Structure Of Phospho-Cdk2 In C... [2]GZ_A 288 0 0 99 1,531 1
Row453 Alignment: #sequences... |64 0i|822599530|pdb|4YCE|A Chain A, Cdkl/cksl AYCE_A 206 0 3 78 1,044 1
Rowd54 Alignment: #sequences... |64 0i|822599532 |pdb|4YCE|C Chain C, Cdkl/cksl 4YCE_C 206 0 3 78 1,044 1
Row455 Alignment: #seguences... |64 0i|822599534 |pdb|4YCE|E Chain E, Cdkl/cksl 4YC6_E 206 0 3 78 1,044 1
Rowd56 Alignment: #sequences... |64 Qi|822599536|pdb|4YCE|G Chain G, Cdkl/cksl 4YC6_G 296 0 3 78 1,044 1
RrwdS7 slimnment: #eamienres A7 Al SRAINZATINARIZOKRIA Chain & Crentasnaridioem Panoim CuclinDenesnd  [20KR & RO n 1 a1 a7s 1
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2016-3 New Features

- KNIME 3.x is officially supported
(separate zipped and update site version compatible)
- Induced fit docking has an updated configuration panel

- |In Maestro 11:

« Establish structure exchange with KNIME moved to Tasks > Workspace and Project table
operations > KNIME

» The workflow menu has been merged with the Script menu

[KNIME Schrodinger extensions version 3.5]
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KNIME 3.x and Induced fit docking node

- KNIME 3.x is officially supported

« Specific versions available on the update site The nodes supporting mol2 and sdf input and
output adapter cells

- Induced fit docking node
« Updated node configuration with the same panel as in Maestro

7 Induced Fit Docking (Not Responding) - -
mmmmmmmmmmmmmm 20 pose:
Force field: |OPLS3 -
ol d: lidl cking Refine lic docki b:
Box center:
@ Centroid of igand [select Ligand
(O Centroid of selected residues:  Speci fy Residues...
Box size:
® Auto
(O)Dock ligands with length <= A

CCCCC
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KNIME menus in Maestro 11

Establish structure exchange with KNIME has been moved to Tasks > Workspace and
Project table operations > KNIME

The workflow menu has been merged with the Script menu where KNIME workflows
can now be imported and run in Maestro

X

K- [ =

TASKS
Workspace and Project Table Operations

& and Project Table Operations = Establish Structure Exchange with KNIME. ..

(@ Maestro - Scratch Project

Maestro  File Edit  Select Workspace [ldf«sll View Window Help
Minimize: Ligand

r by ergy
% Measwre , Manage... ALITE Q\'

Measure ) a - - ™ T
. STYLE PRESETS BUILD

* Align gie: jmal Install...

Protein Preparatic Mew KNIME Workflow... Quick Align  Measure

Install Example Workflow P Cheminformatics P

General tools 4 General tools 4 Process PDE codes - install

Split and align multimers - install

Binding site RMSD matrix - install
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2016-2 New Features

- Minor improvements in the Shape Screening node

- The Python Script nodes pass unsupported types to the output table
- Fixed output column row matching when some rows are missing

- Minor improvements in the Extract Atom/bond Properties node

[KNIME Schrodinger extensions version 3.4]
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New features

° Shape Screening Shape Screening
« Minor improvements and the new version of the node has
been moved to the Pharmacophore modeling category ey ST
Atom types for volume scoring: | Elements | &
» Python Script nodes e oo ears koo
* PaSS unsupported types to the OUtpUt table ::tzi::r:tllumozn;:frj:'m]e-?:per rotatable bond

Amide bonds: |Vary conformation 2|

| options... |

- Fixed output column row matching when some —
rows are missing
« eg failed structures, “duplicate row ID” error message

+ Minor improvements in the Extract Atom/bond
Properties node

 Handle missing input cells, Populate the Properties tab in output
tables

SCHRODINGER.




2016-1 New Features

- Still includes KNIME 2.12 but a KNIME 3.1 compatible version is available for testing
- Shape screening has an updated configuration panel and URLs are supported

- The parameter flow variables can be used in Strain Rescore node and more Canvas
nodes

- Short property names and Include input available in the Extract Atom/bond Properties
node

[KNIME Schrédinger extensions version 3.3]
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KNIME 3.1- some New Features

GUI and general Structure

* New Look and Feel, New Eclipse and Java (Java 8, Eclipse 4,
and BIRT 4)

*  WrappedNodes
* Node Repository - Fuzzy Search

Analvytics and ETL
* Simple Regression Tree, Random Forest , Active Learning

, ARIMA, k-Means, Prediction Fusion, Rank (New Nodes)
e More In-Database processing nodes

Streaming: Executor, Text Processing Nodes

KNIME Server: REST interface, Cloud Server (icense

required)

KNIME Personal Productivity : WorkflowDIff (license

required)

See detalls on htips://tech.knime.org/whats-new-in-knime-31
and the full list of changes in the changelog

Read

I
L] [ ]

Select Data Source

|
3
-

i MNode 59
b
I

Transform

Analyze

o

Deploy

Moda 30

frappedNode Input

Single Selection

Table Creator

E .

empty table

HNode 29

WrappedNode Outpurt

£ |

Mode 31

CASE Switeh
Data (Star)

[
= w

MNode 26
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https://tech.knime.org/whats-new-in-knime-31?utm_source=KNIME+Announcements&utm_campaign=c6c53778d4-knime_release_060214&utm_medium=email&utm_term=0_efb6fcf356-c6c53778d4-183055869#GUI
https://tech.knime.org/whats-new-in-knime-31?utm_source=KNIME+Announcements&utm_campaign=c6c53778d4-knime_release_060214&utm_medium=email&utm_term=0_efb6fcf356-c6c53778d4-183055869#LookFeel
https://tech.knime.org/whats-new-in-knime-31?utm_source=KNIME+Announcements&utm_campaign=c6c53778d4-knime_release_060214&utm_medium=email&utm_term=0_efb6fcf356-c6c53778d4-183055869#Eclipse
https://tech.knime.org/whats-new-in-knime-31?utm_source=KNIME+Announcements&utm_campaign=c6c53778d4-knime_release_060214&utm_medium=email&utm_term=0_efb6fcf356-c6c53778d4-183055869#wrappednode
https://tech.knime.org/whats-new-in-knime-31?utm_source=KNIME+Announcements&utm_campaign=c6c53778d4-knime_release_060214&utm_medium=email&utm_term=0_efb6fcf356-c6c53778d4-183055869#WD
https://tech.knime.org/whats-new-in-knime-31?utm_source=KNIME+Announcements&utm_campaign=c6c53778d4-knime_release_060214&utm_medium=email&utm_term=0_efb6fcf356-c6c53778d4-183055869#analytics
https://tech.knime.org/whats-new-in-knime-31?utm_source=KNIME+Announcements&utm_campaign=c6c53778d4-knime_release_060214&utm_medium=email&utm_term=0_efb6fcf356-c6c53778d4-183055869#regression
https://tech.knime.org/whats-new-in-knime-31?utm_source=KNIME+Announcements&utm_campaign=c6c53778d4-knime_release_060214&utm_medium=email&utm_term=0_efb6fcf356-c6c53778d4-183055869#RandomForest
https://tech.knime.org/whats-new-in-knime-31?utm_source=KNIME+Announcements&utm_campaign=c6c53778d4-knime_release_060214&utm_medium=email&utm_term=0_efb6fcf356-c6c53778d4-183055869#activeLearning
https://tech.knime.org/whats-new-in-knime-31?utm_source=KNIME+Announcements&utm_campaign=c6c53778d4-knime_release_060214&utm_medium=email&utm_term=0_efb6fcf356-c6c53778d4-183055869#arima
https://tech.knime.org/whats-new-in-knime-31?utm_source=KNIME+Announcements&utm_campaign=c6c53778d4-knime_release_060214&utm_medium=email&utm_term=0_efb6fcf356-c6c53778d4-183055869#k-Means
https://tech.knime.org/whats-new-in-knime-31?utm_source=KNIME+Announcements&utm_campaign=c6c53778d4-knime_release_060214&utm_medium=email&utm_term=0_efb6fcf356-c6c53778d4-183055869#fusion
https://tech.knime.org/whats-new-in-knime-31?utm_source=KNIME+Announcements&utm_campaign=c6c53778d4-knime_release_060214&utm_medium=email&utm_term=0_efb6fcf356-c6c53778d4-183055869#Rank
https://tech.knime.org/whats-new-in-knime-31?utm_source=KNIME+Announcements&utm_campaign=c6c53778d4-knime_release_060214&utm_medium=email&utm_term=0_efb6fcf356-c6c53778d4-183055869#db-preproc-nodes
https://tech.knime.org/whats-new-in-knime-31?utm_source=KNIME+Announcements&utm_campaign=c6c53778d4-knime_release_060214&utm_medium=email&utm_term=0_efb6fcf356-c6c53778d4-183055869#Streaming
https://tech.knime.org/whats-new-in-knime-31?utm_source=KNIME+Announcements&utm_campaign=c6c53778d4-knime_release_060214&utm_medium=email&utm_term=0_efb6fcf356-c6c53778d4-183055869#Streaming-1
https://tech.knime.org/whats-new-in-knime-31?utm_source=KNIME+Announcements&utm_campaign=c6c53778d4-knime_release_060214&utm_medium=email&utm_term=0_efb6fcf356-c6c53778d4-183055869#JS
https://tech.knime.org/whats-new-in-knime-31?utm_source=KNIME+Announcements&utm_campaign=c6c53778d4-knime_release_060214&utm_medium=email&utm_term=0_efb6fcf356-c6c53778d4-183055869#Server
https://tech.knime.org/whats-new-in-knime-31?utm_source=KNIME+Announcements&utm_campaign=c6c53778d4-knime_release_060214&utm_medium=email&utm_term=0_efb6fcf356-c6c53778d4-183055869#Cloud
https://tech.knime.org/whats-new-in-knime-31?utm_source=KNIME+Announcements&utm_campaign=c6c53778d4-knime_release_060214&utm_medium=email&utm_term=0_efb6fcf356-c6c53778d4-183055869#PP
https://tech.knime.org/whats-new-in-knime-31?utm_source=KNIME+Announcements&utm_campaign=c6c53778d4-knime_release_060214&utm_medium=email&utm_term=0_efb6fcf356-c6c53778d4-183055869#WorkflowDiff
https://tech.knime.org/whats-new-in-knime-31
http://tech.knime.org/changelog-v310

KNIME 3.1 and Shape Screening

- A version compatible with KNIME 3.1 is available for testing:

https://support.schrodinger.com/releases/knime/zippedUpdateSite/SchrodingerKNIMEUpdateSite  KNIME3.x.zip
e sdf and mol2 input columns aren’t supported yet: a Molecule to Maestro converter node has

to be used first.

- New Shape screening node
* Updated node configuration with the same panel as in Maestro
* Available in the Labs category and old version still available but deprecated soon
 URLs supported and editable for an external file to screen (not for a Phase database)

eg knime://LOCAL/... and file:///path/file

Dialog - 0:9473 - Shape Screening (Labs) (Similarity) x Shape Screening

File

fShape Screening (Labs) rJob control r Flow Variables rMemunr Policy |

Volume scoring: ) Pharmacophore Types @ Atom Types

Column containing shape query: ﬂ
Screen Source Atom types for volume scoring: |Elements |
Screen structures in: = [] Remote database Generate conformers
Existing conformers: @ Discard () Keep

Column containing structures to screen: = Maximum number of conformers:
Retain up to conformers per rotatable bond

| || Browse... |

File name: |
Amide bonds: |Vary conformation 3
|0ut|1ut only |v||Maestro |v| O [ Options...
{ Ok | | Cancel |
I oK l I Apply l I Cancel l @ ";"'
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Minor Improvements and Fixes

* The parameter flow variables can be used In
Strain Rescore node and more Canvas nodes:

Generate Pairwise Matrix, Generate Pairwise Matrix (2

inputs), Similarity Matrix i i il
* Short property names and Include input available (WAEParser Fiow Varizbies | Mamory Poriy |

In the EXtraCt AtOm/bond PrOpertleS nOde Column containing in|1ut:
* Reader nodes support spaces in the path Cncse >
* Run Maestro Command supports sdf input fEstor commn Names n o>
* Ligand size and diameter fields no longer ignored Lo

In the Gllde Grld Generatlon nOde ) Output CT, atom and bond properties

oK | | Apply | | Cancel | |E|

SCHRODINGER.



New and Improved Workflow Examples

- Shape screening
 Pharmacophore — Shape screening: new node

- Parameter flow variable support

« Labs — Parameter flow variables: Force field control for the Glide ligand docking, Strain
rescore, Canvas similarity search (to be run on a remote fingerprint file), Generate pairwise
matrix, Similarity matrix nodes.

For the nodes using a Python configuration panel, flow variables can't be used to control the
options in the panel. However Parameter flow variables can be used to control the equivalent
command line options.

This is applicable for the following nodes: Shape screening (labs), IFD (labs), Residue
scanning, Conformer cluster.

- Extract atom/bond properties
 Nodes — Node tools: new feature usage

SCHRODINGER.



2015-4 New Features

Includes the latest version of KNIME (v2.12.0)

Faster and more robust Extract mae atom/bond properties and Extract Maestro
properties nodes

A configured reader node is added when dragging-and-dropping a Grid, Phase
hypothesis file into the workspace

URLSs supported and editable in the Molecule Reader node. The output column name
IS editable

The Desmond molecular dynamic and Chemistry external tool nodes accept a
trajectory as input

Size property in the Group MAE node

[KNIME Schrodinger extensions version 3.2]

SCHRODINGER.



2015-3 New Features

- Compatible with the latest version of KNIME (v2.12.0)

- Better control on calculation distribution
« Automatically use the maximum number of processors available on the machine
« Easily change the machine some nodes in a workflow are run on

- New Rotate all and Protein Structure Alignment node improvement

- A configured Molecule reader node is added when dragging-and-dropping a
Fasta or a Smiles file into the workspace

- Zipped update site available in the installation
- OPLS3 available in the configuration panel force field list

- Use the same Maestro session to run commands at several stages of the
workflow

[KNIME Schrodinger extensions version 3.1]
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KNIME 2.12 — some New Features

It was released too late to be included. It will be in 2015-4. ’ gre?o%ggli?(;?ygwgr r;or(]dgjefrgrrr;\t/z? aNcc)gﬁnection
® Log messages in workflow associated with workflow *  Hotkeys are now available in the Context
and nodes menu
° Analytics | * KNIME Server & Automation
. RU|e_ Handllnq | _ * REST interface
* Statistics measure as aggregation methods in e Call Local / Remote Workflows from within
GroupBy node another workflow
* More Statistics Nodes .

KNIME Local Automation (New product)

®* Tool Integration

* Javascript Integration (new interactive
visualization nodes)

* Extended Python Integration (incl. Python edit
variable)
*  Utility Nodes
* CASE Switch (eg taking a flow variable as input)
* GUI Improvements

SCHRODINGER.

See details https://tech.knime.org/whats-new-in-knime-212
where you can also find the full list of changes.



https://tech.knime.org/whats-new-in-knime-212#RuleHandling
https://tech.knime.org/whats-new-in-knime-212#Percentile
https://tech.knime.org/whats-new-in-knime-212#StatsNodes
https://tech.knime.org/whats-new-in-knime-212#ToolIntegration
https://tech.knime.org/whats-new-in-knime-212#JS
https://tech.knime.org/whats-new-in-knime-212#Python
https://tech.knime.org/whats-new-in-knime-212#UtilityNodes
https://tech.knime.org/whats-new-in-knime-212#Switch
https://tech.knime.org/whats-new-in-knime-212#Server
https://tech.knime.org/whats-new-in-knime-212#REST
https://tech.knime.org/whats-new-in-knime-212#CallWorkflows
https://tech.knime.org/whats-new-in-knime-212#KLA
https://tech.knime.org/whats-new-in-knime-212

KNIME 2.12 — some New Features

Dialog - 0:1208 - GroupBy - B = g Decdision
. 1 Tree Learner
File v
: =
Settings | Description | Flow Variables | Job Manager Selection | Memory Policy =
i i : Partitioning
Groups | Manual Aggregation | pattern Based Agaregation | Type Based Aggregation File Reader Color Manager Fraievmodel
Aggregation settings g
Available columns Select To change multiple columns use right mouse dick for context menu. b
S MaritalStatus Column Kgoregation feick to change)  Missing  Parameter |
| EstimatedyearlyIncomn | P2 Percentie Read i Split data 60/40
ead iris.csv
| MumberOfContracts
| EE Nt nteractive Table
S Target
| Available40 1K add >> ctionary)
| CustomerValueSegme
D ChurnScore (=)
A ctivi add all == = — Explore test data
| Callactivity Scatter Plot = Calculates statistic measures:
| SentimentRating mean, max, min, variance, median, etc.
§ Products << remove Scatter Plot Test
| WebActivity Investigating new options
<< remove all 100 . . R .-
% Dialog - 2:1206 - Rule Engine (Dictionary)
90 .
e L File
[ f] KNIME 75 I ' Settings | PMML | Flow Variables | Job Manager Selection | Memory Policy
- 70 :
P Ant | LogFile Log Level gn 85 ' Rules column: S antecedent v |=> | § consequent &
P Data Management - - = = 60 H
b Gener O DEBUG () INFO @ WARN () ERROR o 2 Append column |Prediction
b Hel L Enable per workflow logs 50 ﬁ :
elp = 1 P Wb At
b InstalliUpdate Log global messages also to workflow log 45 ! g () Replace column | WebActivity
4
b Java Maximum waorking threads for all nodes 2 L & Errors
F = |l || Directory for temporary files 30 g lime rule EITor message
i (you should restart KNIME aikzr changing this — - - - - - - ? - - - - - - - - - - y — T = = .
Chemistry v ke i 02 00 02 04 06 08 10 12 14 16 18 20 22 24 25 28 30 32 34 Row0 [$gender$ = "M" =3 [ "Male™f Not a column: gender
Databases Improve KNIME SentimentRating
KNIME Explorer Help us improve KNIME by sending anonymo
KNIME GUI Click here to find out what is being transmitte Chart Title: Chart Subtitle: [Investigating W
KNIME Store [J Yes, help improve KNIME. X Column: w]| Y Column: Age < 3
Master Key Xmdslabel [ ] YAxisLabel
[l T .
Apply | | Use as new default | | Close
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Better Control on Calculation Distribution — Preferences

* Primary and secondary hosts

. P%ﬁne PRIMARY_HOST and SECONDARY_HOST placeholders to be used in the Jobcontrol
abs

« Set the maximum number of processors to be used when the number of processors is setto 0
g] the ndode Jobcontrol tab. If set to 0 in the Preferences all the processors on this machine will
e used.
- Default host for new nodes

* The listincludes PRIMARY_HOST and SECONDARY_HOST placeholders

vy Preferences x
l j’] Schrédinger -
b Ant Schrodinger global preferences
P Data Management . i
Directory for temporary files [,ftmp,fKNIME l [ Browse... ‘
P General
I Help
P Install/Update
b PyMOL installation location [fhomefdatafpymoll?{} l { Browse... }
Java
~ KNIME Default Host for new nodes |Ioca|h05t (12) [ hd ‘
Chemistry —
Databases Primary Host |Ioca|h05t [:‘
KNIME Explorer Primary Host CPUs [4 ]
KMNIME GUI
Secondary Host |5 e ~ ‘
Master Key & J l—
Meta Info Preferent | Secondary Host CPUs [E ]
Perl Citnut Column Stnicture: (annlicable for some nodes onlw)
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Jobcontrol Panel settings

- #CPUs

e If setto O the node uses the maximum number of processors on the host or set in the Preferences

New default for the new nodes. Use the Primary host as Default host for new nodes to mimic the
old behaviour.

*  Hostname list
* Includes the PRIMARY_HOST and SECONDARY_HOST placeholders set in the Preferences

- Separate jobs into subjobs:
* If turned off it uses the same number of subjobs as the number of processors

LigPrep Job control rFInwVariahles |/Memnnr Policy |

|| Separate job into: D4 subjobs

- Exclude Select - Include

Cnlumn(s):| || Search ‘ Cnlumn(s):| || Search

Set o Default
[ ] Highlight all search hits | |

[ ] Highlight all search hits

—

Hostname Availakble # proces. | add == | Hostname /?ﬁ CPUE‘)Qwailable # proces...
TSECONDARY_HOST |0 ERIMARY D \D
fake_local 3 | add all > > |
pdx_web_server 3
robin_short 3
Centds32 2 | << remove |
sQe [
localhost 12 | << remove all |
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Start-up script options

+ Corresponding start-up script options

. —primaG/Host (default is localhost), —primaryCPU (default is 0), —secHost and —
secCP

 The Preferences stored in the workspace are overridden by these options

. Glide Ligand
Glide Grid Reader
Docking Prime MM-GBSA  Row Filter Lookup and
@ Add Columns Table Viewer
—*l
B o
=
:
Ll e Y
HTVS Rigid receptor Ligands only

Merge results  Inspect the structures in 2D
P38 MAPK (1bI7)

Preferences

Smiles Reader LigPrep | Settings | Ligands | Constraints | Duu:lutl Job contral | Flow Variables | Job Manager Selection | Memory Policy -
-~
Mumber of subjobs | 3 [ r
- Exdude Select - Include Browse l
100 ligands 1 form in 3D i l l =
[] Highlight all search hits [] Highlight all search hits
. add >> = . 8
Hostrame Available # processors Hostname CPUs "\ Available # processors ymol170 l l Browse. .. l
SECOMDARY _HOST |4 < PRIMARY _HOSTAD
localhost 4 [ aldes ] ~— l w
<__Primary Host localhost ___—> l v

<___Primary Host CPUs a |

SCHRODINGER. =BT o ] |




Better Control on Calculation Distribution — Use cases

- Workflow to be used on different machines or shared with colleagues
* Nodes set to use localhost and 0 as number of processors
The host and the maximum number of CPUs specified in the KNIME workspace the workflow
has been imported in are used: e.g. my cluster — 12 processors or localhost — 4 processors
- Test a workflow locally before running it on a cluster

* To test the workflow set computationally expensive calculation nodes to run on the Primary
host and 0 as #CPUs in the Jobcontrol tab.

In the Preferences set the Primary host to localhost and 2 processors for instance.

 To run the workflow on a large data set, in the Preferences, change the Primary host to a
cluster and 10 processors

. | MMGBSA |: Job control:| Flow Variables | Job Manager Selection | Memory Palicy |
Glide Grid Reader Glide Ligand
Docking Prime MM-GBSA Row Filter - Exclude Select - Indude -
@ l E I :{——:D Colurmn(s): | |[ Search ] Colurmn(s): | |[ Search
A [] Highlight all search hits [] Highlight all search hits
) (= (= _ add = — .
Rigid receptor Ligands on Hostname Available # processors ( Hostname #CPUs  Available # processors =
PRIMARY _HOST 4 SECOMDARY _HOST |4
P38 MAPK (1bl7)} = =
localhost 1 [ add al >> ———
SwilesResder  Lirep R8O Enepy
SeriptRRHOENtr Job control | Flow Variabl | Job M Select
ip opy | | ow Variables anager on Schrédinger
@ ¢ | SECONDARY_HOST "P Primary Host llocalhost | v ||
[ﬂ] [ﬁ] =9 Primary Host CPUs |4
100 higands 1 formin 30 L
to dock 5D output Secondary Host sge tB')




Reader Nodes from a Dragged Smiles or Fasta File

* A Sequence node is added and automatically configured when dragging and dropping
a fasta from a file explorer or the KNIME explorer view into the workspace. A Smiles
reader node is added for Smiles files.

- This has already been possible for Maestro files associated with the Molecular reader

»  Text (.csv and .txt), Mol2 and sdf files are associated with the KNIME Analytics
platform reader nodes

Dialog - 6:8390 - Sequence Reader

File
% KNIME Explorer &3 =
- 24 EXAMPLES (guest@publicserver.knime.org
4 (A LOCAL (Local Workspace) [7] Load Into One Cell i
4 g Input files
+ | data_tables e
. t. Glide_grids T S e e e kmime: /{LOCALS Input_files/fproteins/myalignment. fasta -
- i@ ligands
- @@ Phase_database Sequence Reader Basic Settings
* g Phase_hypotheses @ Import all sequences Start: |1
4 | proteins
| | 1a8u.pdb
| | lagl.pdb
| | lecm.pdb
L ik"'l'p'i'bb oK ] [ Apply ] [ Cancel ] [IZ:':?:ZI]
Ll +9pe.p
| | Iw@3.pdb
o cdk? fasta
ol IFDprot.mae
C Il myAlignment.fasta

Settings | Flow Variables | Job Manager Selection I Memory Policy

m

End Total: |1
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Rotate All and Protein Structure Alignment Nodes

- They both align protein structures as rigid bodies, making use of secondary structure
iInformation. The Rotate all node initially aligns the first mobile protein and apply the
transformation to the remaining mobile structures.

- The alignment score and RMSD are reported and can be used for filtering

A\ Aligned Structures in Maestro or PDB format - 0:8392 - Protein Structu _ 0O X
Eile

Table "default” - Rows: 4 |/5|]El: - Columns: 3 r Properties |/ Flow Variables

Fow ID “ CT D structélign Score | D Struct&lign REMsSD
Fowd Molecule: 1PQC #atoms: 2587 0 7
Fowl Maolecule: 1FED #atoms: 28032 0.079 1.402
Fow?2 Molecule: 1POG #atoms: 2921 0.063 1.24
Fow?3 Molecule: ZKFC #atoms: 2558 0,064 0631
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OPLS3 In the Force Field List

- The force field can be set to OPLS3 in the configuration panel force field drop down list

*  Reminder: the configuration panel options can be controlled by simple flow variables and
don’t require Parameter flow variables

Dialog - 0:9375 - LigPrep(Configured in the)

File

fLigPrep rjuh control r Flow Variables rMemow Policy |

Column containing input = -
Force field OPLS3 > Java Edit Variable
— = Molecule Reader LigPrep
|0u1|1u1 replaces Input |v| |Maestru |v| | a“'
Group output | | @
[] Allow implicit conversion F Id
lonization: orce _E.'
) Retain original state Linands Flow variable
) Neutralize (best for QikProp) |
& o bl ceas e TR [3nl ¥
(] Il [ [

1, The "force_field” parameter is controlled by a variable.

| OK | | Apply | | Cancel | |E|
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Minor Improvements and Fixes

Use the same Maestro session to run commands at several stages of the workflow

* Using pythonrunbuiltin KNIME_maestro _connector.send command in the KNIME-Maestro
connector node

Zipped update site available in the installation:
* $SCHRODINGER/knime-v*/data/SchrodingerKNIMEUpdateSite 3.1.7.201506160750.zip
* Easy access to add the extensions to or update a stand-alone installation
KNIME_install.py could also help installing a set of extensions (not only Schrodinger ones)

The Shape screening node runs the new fast algorithm. g . 0578 D S

The old method can still be used with a the Parameter File

flow variable ShapeScreen-classic L | omiaraies Hemerypok]
Better logging in Protein Preparation Wizard Colunn containg nput : 1o Pab v

. PyMOL location: | fhome/data/pymol 170/pymol. exe -

Molecule-To-MAE node reports the exit status of the e e S

converter load Ataput 13, ot
Preprocessing command script section added to aeiee =

Run PyMOL Ffp——

[ oK ] [ Apply ] ’ Cancel l
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New and Improved Workflow Examples

- Better control on calculation distribution

* All workflow examples are set to run on the Primary host and the number of CPUs specified in

the Preferences. So these can easily changed to run on your machine of choice and number of
CPUs.

* Docking - Docking: illustrates all the new functionality

- Rotate all and Protein Structure Alignment
* Protein- alignment workflow example

- Smiles and Fasta readers
* Used in Protein - Model building and Cheminformatics - Clustering workflows for instances.

- OPLS3
 Lab - Parameter flow variable use-cases: the force field can be set to OPLS3 using a simple flow
variable

- Use again the same Maestro session to run commands
 General - Run Maestro command use cases: so Maestro window can be put in the background

- Phase Shape
* Lab - parameter flow variable use-cases: to use the old algorithm

SCHRODINGER.



2015-2 New Features

Includes the latest version of KNIME (v2.11.3)
New Multiple Sequence Viewer node
Molecule reader node URL editable to use “knime:” and “file:”

The parameter flow variables can be used in LigPrep, Molecule reader and
Molecule-to-MAE nodes

Easy way to list the command line options to be used as Parameter flow variables
Free nodes don’t require a Schrddinger installation when possible

Residue scanning and Conformer cluster configuration panel start-up faster
Run Maestro command and Jaguar minimization nodes are more robust

[KNIME Schrédinger extensions version 3.0]
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Multiple Sequence Viewer

* Sequence and alignment visualization and
manipulation

*  Command section
* Allows for automation of some tasks

e See the list of the commands in the node description
Including send_to_knime for headless use of the MSV

A\ Dialog - 8:9694 - Multiple Sequence Viewer(Edit the alignmeni x
File

l/ Multiple Sequence Viewer |/ Flow Variables |/Memunr Policy |

Column containing input : |ﬁ Sequence |v|

|Dut|1ut only |v| |Alignment |:| L]

[ ] Run command for each input row

Multiple Command line(s):
Chemistry . ||muItiple_zequence_alignment
Sequence Reader Sequence Viewer
External Tool
® Multiple Sequence Viewer - 0O x
File Edit Sequences Alignment Color Annotations Tools Maestro Settings
QUE‘W [j] t Edit the a'ignme t Mode: |Grab and drag Zal ﬁ;. Fetch: :] Find Pattern: x [Select Pattern... |2
seguence Seqconve interactively . ] &
. ue
[File = Send back to KNIME] _java E":I't — = -
Variable (simple) Prime Build 1 to ]
oiner Homology Model -
PDB Reader / Molecule-to-MAE Column Rename J Consenst S

il o R e
T L

SGAY
L]

T T e
T

. |.
_ il
. ﬁ" B Consen: II
""-i-
@ @ opliEe- S ) @ e

0 5 10 15 20 25 30 35 40 45 50 55 60 £
, - 3pr1_n  [EvEEysEERE TF vIGHENN i o Bl v s o o s A v o sHic A AT rill -  EINE ARRE s N o5l s S AN
(=) --template-file ssn —— = RS
[E] [j] [j] from a column 10 15 20 25 30 10 45 50 55 60 65
Template Template T G 5 o5 IR i v o - afic o 58 ol ~c A ANE Mo 58 Bz
i SSA I - a.a —— —- —
structure 1010 1015 1020 1025 1030 1040 1045 1050 1055 1060 1065
- ICMB8 B  ~~mmmer s cF vl il v ENl 26 IR ol - - -~~~ affic s 2§l cll ro N ANRRE vl -7 s BiF 2R
Le..88A [l”'l

[»

|«

| Help 'I[ Close |
4 sequences total, 0 selected, 0 from Maestro. 0 hidden. Query sequence: 3DT1

SCHRODINGER.
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Molecule Reader Editable URL

Molecule reader node URL is editable so as to point to:

¢ Afile embedded in the workflow

®* knime://knime.workflow/<directory in the workspace workflow

folder>/<filename>
® Usage: embed input files

®* Get the path of the workflow folder from the pop-up menu in °

the KNIME explorer > Copy Location

¢ Afile in the workspace
* knime://LOCAL/<workflow group(s)>/<filename>
® Similar to dragging and dropping a file stored in the
workspace
¢ Afile on disk
file:/<path on disk>/<filename>
®* Similar to dragging and dropping a file from a file explorer in
the workflow

¢ First configuration with a (possibly mock-up) file

— . WL R TUWY T EUET LI S0
4 | SchrodingerWorkflow ; o
- [ _Nodes Workflow Variables... L. Dialog - 3:8378:9791 - Molecule Reader(OAc « x
g h Cheminformatics Edit Meta Information... ile
4 h Docking
: [ Binding site | & Refresh
4 [fg Docking Settings |/ Flow Variables |/Memunr Policy |
/A D docking Copy Location b | UL Absclute URL
AD docking} (5 Run as workflow test WURL Add File(s)... Load each structure in one cell | Molecule Reader CombiGlide L_'h"r:'f'
) 4% D docking ] o Cut Culex | PHHTOC umeration
5 h Ensemble dock c Ctiac Propertias @
(=l Gri iof EE 0| tri+
P h Grid generatiog &= -OFY _ File Mame Impor..| Start
’ h Loop over para Paste il knirne: //knime.workflow/input/0Ac. mae 1 CEI=) ___
> | Validate parameters OAC core =13
| a— —l | . Several attachment
< > embedded in
the workflow points
I oK l I Apply l l Cancel l I'i':’?'
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Parameter Flow Variables and Option List

«  The parameter flow variables can be also used in LigPrep, Molecule reader and
Molecule-to-MAE nodes

- Easy way to list the command line options that can be used as Parameter flow variables:
 Use the backend flow variable available in these nodes

|£:| Row: Row( Column: Usage Type: TextFileCell E@ﬂ

File
-ignore_cbsolete : Don't exit on seeing OBSOLETE record in a pdb file o
lava Edit Variable chmi’tw -warn_cbsolete : Warn on seeing OBSOLETE record in & pdb file
Thhh \flﬂ'ﬂﬂr -histidine <mode> : HIS protonation mode when residue lacks hydrogens

Gﬂt FDB “nhcuh-tﬂ-“AE Emml -Ih'nl protonation <mode> is one of:

a“ .- delta : only ND1; neutral residue (default) |
ep3ilon : only NE2; neutral residue
protonated : both ND1 and NE2; +1 total res charge
-occ <sites> : |

: For atoms with alternate sites with different

: occcupation factors, specify which to read. =
MDIECUI'E‘T’DME&ﬁFEF_’D‘CC UEEIQE‘ mE'EEElgE' <3ites> is one of: [l
Parameter ﬂDW 'U'-anable backend —h all : read all alternate sites (default)

m " first : read first occc site listed per atom
set to —Gn— -first_occ : equiwvalent to -occ first F
-all_occ : equiwvalent to -occ all
-charge <mode> : Termini protonation <mode>, one of:

ph7_protonate_caps : protonate termini, identified
from SEQRES records if available (default)

full : protonate chain breaks as well
neutral : do not add formal charges
Molecules in Maestro format - 1:9382 - Molecule-to-MAE Commanid |iﬂE(’5:l: -use_component_dict i use residue information from component dicticnary
" - s s s s -no_component_dict : don't use residue information from component
File backend®-h 1= Zoutput_1% 2= = Xoutput_1% dictionary (defaulc)
fTahIe "default” - Rows: 1 rSpec - Column; 1 r Properties r Flow Variables -noindex : On pdb->mae conversion don't update the indexing
inded Owner ID Name - 1 | |" properties Fn store the index.nf file on cnnveréinn.
0 [19382 |5 backend home /data/schro-NB/utilities/pdbconverl —> |- e | ¥ default it stores source file and structure lndex. -
0 1:8382 & MoleculeToMae-all_occ = < LI | *
0 1:9382 & MuoleculeToMae-first_occ ~|
Row: |Rowd

Column: |Usage — ' —

Type: | TextFileCel
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Minor Improvements and Fixes

« Residue scanning and Conformer .
cluster configuration panel start-up KNIME el comtactokrime.rg
faster ®[6]elA

« Run Maestro command and Jaguar
minimization nodes are more robust

About KNIME Features

« Plugin version number changed to:

mmShare VerSion - date vadr FeatName i Vin hinger.knime.feature.core
See Help, About KNIME, Schrodinger
icon

(c) Copyright Schrodinger LLC 2005-2013.
All rights reserved.
Visit http://www.schrodinger.com

License l [Elug—in Detailsl [ Columns... l

SCHRODINGER.



Some Free Nodes don’t Require a Schrodinger Installation

They don’t require any Schrodinger installation when possible and otherwise
only a Maestro installation

- Reader, Writer and Converter nodes

-+ Visualization: Run PyMOL, Run Maestro, KNIME-Maestro connector,
Multiple sequence viewer, Run Spreadsheet viewer, Table viewer

- Scripting: Chemistry external tool node, Run Maestro command
- Tools: Workflow List, Setup Diagnosis nodes
- Utility script: KNIME_ install.py

See detalls In:
https://www.schrodinger.com/knimeworkflows/KNIME Free Nodes.pdf

SCHRODINGER.



https://www.schrodinger.com/knimeworkflows/KNIME_Free_Nodes.pdf

Requirement and Setup

- For the Workflow List, Run Spreadsheet viewer, Table viewer, Chemistry external

tool nodes:

» Install Schrédinger free nodes:

https://www.schrodinger.com/SchrodingerKNIMEFreeNodes
http://tech.knime.org/community - update site: http://tech.knime.org/update/community-contributions/2.11/

On Windows the Chemistry external tool and Workflow list nodes require specific set-up (see KB#1925)

- For the Run PyMOL node:
* In Workspace Preferences, point to any PyMOL installation

- For all the other free nodes and the utility scripts:

* In Workspace Preferences, point to a Maestro installation
Maestro is free of charge for all academic users and commercial users who purchased one of

the Schrodinger tools
Installer and license from https://www.schrodinger.com/freemaestro/ (also includes the zipped update site)

* The install script is available from https://www.schrodinger.com/KNIME _install/KNIME _install.zip

SCHRODINGER.



https://www.schrodinger.com/SchrodingerKNIMEFreeNodes
http://tech.knime.org/community
http://tech.knime.org/update/community-contributions/2.11/
http://www.schrodinger.com/kb/1925
https://www.schrodinger.com/freemaestro/
https://www.schrodinger.com/KNIME_install/KNIME_install.zip

New and Improved Workflow Examples

* Multiple Sequence Viewer
 Nodes — MSV: simple example
* Protein — Model building and Real world examples — Protein model building: new node use
cases
- Parameter flow variables

 Lab — Parameter flow variables: illustrates more node use cases. Based on the backend flow
variable the command line options that can be used are listed.

*  Molecule reader node accepts “knime:” and “file:” URLs
* Nodes — Readers and Writers: simple example

 Pharmacophore — Shape screening and many other workflow examples: point to input files
stored in the workspace

* Protein — Model building: same URL format used to use a script embedded in the workflow

Java Edit URL to File
Variable (simple) Path (Variable) Chemistry
External Tool
L] N %

(LI =9

mae2fasta.py
embedded in the workflow:
knime:/fknime.workflow/scripts/mae2fasta

=9

mae2fasta.py
20 first sequences
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New and Improved Workflow Examples

- KNIME UGM workflow

« Real world example — Cocrystallized ligand redocking: improved ligand detection process
Derived from the work published by Paulette Greenidge from Novartis in: J. Chem. Inf. Model. 2014, 54(10),

2607717
rotai ; i i Protein Prej
P n I':"rupantlon Java Edit Variable . . Extract ':IAE . MAE-to-Smiles GroupBy Wizar
Wizard - Split by Structure Split by Structure Properties Sorter Row Splitter
S
k=
o = o a8 @
; ; ; LI
—merge_llgands_wrlth_charm Ugaﬁand Smalmmand and
| Preprocess -merge_waters_with_chain  Chains with small Ligands PID ID, #atoms Ligand size And other cofactors the corresponding chain
{incl. bond order) m.atoms 5-130 molecules merged ASL = ligand ligands/cofactors

- Free nodes
* Nodes — Free nodes: specific examples using only free nodes.

- Simple workflow examples
 Nodes — Reader and writer nodes: including reading a list of PDB files in a folder
 Nodes — Run Maestro and Run Maestro commands
 Nodes — Workbench: list of the most commonly used nodes

SCHRODINGER.



2015-1 New Features

Includes the latest version of KNIME (v2.11.0)

KNIME-Maestro Connector improvements to replace the Run Maestro 1:1
metanode

New Conformer cluster node

Run the Workflow list node on a selected workflow group

The simplified batch execution script KNIME__batch.py must now be run without
-FROM maestro

The Schrddinger extensions in a stand-alone KNIME installation only requires setting
$SCHRODINGER environment variable

Simplified KNIME_install.py invocation to install all community nodes
A specific executable file can now be chosen in the Run PyMOL node installation field

[KNIME Schrédinger extensions version 2.9]
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KNIME 2.11 — some New Features

Database and Big Data Extension
Database GroupBy improvement, Drop Table, HP
Vertica Connector, Impala Connector / Loader,
HDFS Connector / File Permissions new nodes
Tool Integration
* JSON Processing
* New Python Integration

Data Mining

Modular PMML, DBSCAN density based clustering
algorithm, kNN now supports more distance
functions, Target Shuffling

IO — Writer Nodes Improvements

¢ Other

Quick Node Insertion with Ctrl-Space (New GUI
feature)

Table Validator and Column Auto-Type Cast new
nodes

See details in http://tech.knime.org/whats-new-in-knime-211
and full list of changes in changelog file

L — D 3
= =
X Node Re?ﬂﬂ;{ ] reference
\.....IL;‘ I} T File Read
b e 10 ]
b [E Database @D
b Ei Data Marf )R = R E —_——

b, Data Viey Quick Node Insertion
b X Statistics| @ Type in the node name
b @ Mining
b % Chemistrj|string manString to|
b & ChemAo
b Misc

b %L Communi| §¢ String to Term - /KNIME Labs/Text Process
b B KNIME Lj| 5, String To XML - 0L

b 12 Workflow|| 82 String to ISON - /KNIVE Labs/JSON

b g Time Serl| B String Matcher - /KNIME Labs/Text Proces
b 1= Matrix = URI to String - /I0/File Handling/URI

b €, Quick Fol| f(8) String Manipulation - /Data Manipulation/Co
b AR ¥, String To Number - /Data Manipulation/Colu
|| T | |

£5 String To SVG - /Data Views/Utility

D
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http://tech.knime.org/whats-new-in-knime-211
http://tech.knime.org/changelog-v2110

KNIME 2.11 — some New Features

- New Python Integration - Table Validator

* based on CPython checks the input table format

. Schrodinger Python installation against missing values, out of
can be used after installing domain values...
Protobuf (for the communication o et
between CPython and KNIME) o
and optionally Jedi (for the auto- go e
comp letio n) ° Al

Check column existence [ ] Check possible values L
® Reject if column is missing @ Reject if out of domain
2 Insert column filled with missing values ) Replace with missing values
« Column Auto-Type Cast g
Check data type

@ Reject if different [] Check min & max

trles to gueSS the mOSt flttlng type ) Try to convert (reject if not compatible)
for a specified column. It is useful SFoame] |
after a Transpose and before T

Check column existence []Check possible values

transforming a data cell into a .

General settings

fl OW Vari ab I e Behavior on validation issue Handling of unkown columns
.

® Fail node (no data scan if structure differs) & Don't allow unknown columns

@ Remove unkown columns
 Sort them to the end

() Deactivate first output port (always scans data)

SCHRODINGER.



Path, Environment, and Update Simplifications

- Simplified batch execution script KNIME__batch.py must now be run

without -FROM maestro:

eg $SCHRODINGER/run KNIME_batch.py -stdout INFO "D vs 1.zip" -schrodingerTempDir /tmp/KNIME -run -
Isdf ligands.sdf -igrd fxa_grids_recep -osdf /tmp/out.sdf

- A stand-alone KNIME installation now only requires setting $SCHRODINGER
See KB#1696 for other ways to run Schrodinger nodes in a stand alone installation

- Simplified KNIME_ install.py script invocation
* e.g.1command line to add all the trusted community nodes (http://tech.knime.org/community)
to the embedded KNIME installation:

"$SCHRODINGER/run" -FROM knime KNIME_install.py
-features_list "$SCHRODINGER/knime-v*/data/full_free features.Ist" "$SCHRODINGER/knime-
v*/bin/*/knime/*
 The KNIME version embedded in $SCHRODINGER/knime-<version>/bin/<os>/knime
e Isidentical to the download from KNIME web site
* Only some basic extra features are added to keep the size under control
but others can easily be added from the GUI or using KNIME _install.py

SCHRODINGER.



http://tech.knime.org/community

KNIME-Maestro Connector Improvements

KNIME-Maestro Connector improvement to replace the Run Maestro 1:1
metanode

Make some selections/structure changes
Interactively

New modes:
 All entries, Selected entries
e CombiGlide core definition

« Atom selection (as List, Names, ASL, SMARTS)
* Residue selection (as List, ASL)

Bl Structure exchange with KNIME 5]

Res:1 DETVET:

W Status: Running

KMIME nodes connected:

KNIME-Maestro Connector | Flow Variables | Memory Policy |

Command script section g
Output only |~|[string [ +| [ [atom selection (as List - -

lterate over entry structures s e st e 7 ﬁtmthD

Dockable panel

1 cript:
abelclear all Data to send:
atom compositionfields="Atom number" all
ayatom atom.ele H

< | Send |
Il i ] |

| OK | | Apply | | Cancel | |E| | '? |
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_ KNIME http://www.schrodinger.com/knimeworkflows/

Validate docking parameters

ME_input.prj @@@

pts  Window Help

1 Labels Build Fragments Fawvorites

KNIME-Masstro Connector 3] Exctract Il-gam
. . [ e | ign binding sites
Forr Stop Get PDB Protein preparation & 9 g
[
Status: Server running at port: 2001 - v CI=
B s AV
EMIME nodes connected: L 3

‘3
o=z

Ic.n bed sent to KNIME [ﬁ] And rendering
igands
LigPrep_formsi{l) CT}TSIB| structures

O
=== Send structures to selected KNIME node: _ "
!% [ Project Table (sslected entriesi | =] | Send ] +origin tag
TEDFGMY |

[ Close ] Help ]

|

—enter; right click on atormnd/bond and hold=rmenu

Glide Ligand
Dacking

= =
B
= =

Glide Grid Reader

Run Maestro Command

B
=12

LI~
E=Se) -
Project Tabke — Scratch Project ERT=1E <p Rendering
Bble Jelect  Ieiry Pepedy Group  eFlayer
[=] R Stars In Title s docking score
131 = [1] - Crystal structures
1 S 1= .
2 Trveey LAET Prime MM-GBSA  Post-processing ROC Curve
b I ' ) 1ACH
(3] + (2] - Known active r-'r_':
i17) 4+ [3] - Imactive compounds
54 4+ (4] - Ligprep forms
1551 = 5] - Maestrolmd 4402818517213 =L ===



http://www.schrodinger.com/knimeworkflows/

New Conformer Cluster Node

°* The new Tools > Conformer Cluster node is
configured with the same panel as in Maestro

°* Interactive or automatic selection of the number of

clusters
* Visually or based on the Kelley penalty

* Same look and feel as the other KNIME nodes
e Cancel, Reset, Job control distribution ...
e Parameter flow variables, batch execution

@ Clustering Statistics

OO+ BREAC D

Kelley Penalty

Kelley Penalty
[
=]
o

[N}
B
o

220

200

0 50 100 150 200 250 300 350
Number of clusters
Plot: | Kelley Penalty ¢ | click in plot to set number of clusters

SCHRODINGER.

(o] Conformer Cluster O

Generate RMSD Matrix
Cluster by: @ Atomic RMSD (O Torsional RMSD

1 ]

b

B WM

(<]

ASL: [ )} OR ({ atom.ele H and not /CO-HO/ ) }]

| Heavy Atoms + OH, SH || Heavy Atoms || All Atoms |

Retain mirror-image conformers
[ Perform structure equivalence test for large molecules

[] Qutput structure with @ More negative More positive per cluster

| Calculate RMSD Matrix... | [] RMSD in place

Clustering

Calculate | Results | Apply

Linkage

Linkage method: | Average % |

Cluster

Clustering is performed on the input structures using the
RMSD matrix and similarity settings.

| Calculate Clustering |

( oK || cancel |




Minor Improvements

« Run the Workflow list node on a selected workflow group
Faster execution and easier post-processing

Dialog - 4:349 - Workflow List(Schrodinger)

File

l/Wnrkﬂquist r Flow Variables |/Memun.r Policy |

Workflow location: |EtstNIMEfmainKNIMEwurks|1al:e,f5ch|'udingE|Wurkfluw52I]15—1| ~r| Browse...

I OK l I Apply l I Cancel l @
« A specific executable file can be chosen in the Run PyMOL node installation field

A\ Dialog - 1:9758 - Run PyMOL(Maestro mouse configuratior x

File

[ PyMOL [ Flow Variables | Memory Policy |

Column containing input ;

PyMOL location: |/ home/ data/pymoll70/pymol.exe | Browse...

Command Script:

config_mouse maestro
chow stiheres Al
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New and Improved Workflow Examples

- KNIME-Maestro connector node replacing the Run Maestro 1:1 metanode In:

* Labs — Run Maestro 1:1 metanode use-case example moved to General — KNIME-Maestro Connector (residue
selection, create more entries)

* General — Python script, Molecular Mechanics — Conformational search and Molecular Dynamics — Simulation
(atom selection for distance measurement)

* Quantum Mechanics — Conformational search (dihedral angle selection)
* Library design — Library enumeration (core attachment point selection)

* See also Docking — Validate parameters — KNIME-Maestro connectors (initial mode: existing Maestro session)

KNIME-Maestro Table Row
Row Filter Connector to Variable

b

<o
First Residue selection as ASL
structure eq Tyr3s and Lys 53

Protein Preparation Prime Side

. Wizard Chain Sampling
Sites Concatenate Run Maestro

Get PDB Align Bindi

= _—
3 p38 MAP kinases Inspect the optimized
binding site
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New and Improved Workflow Examples

- Conformer cluster
* Nodes — Conformer cluster (simple usage examples)
* Molecular Mechanics — Conformational search (new node application)

Extract MAE
LigPrep ConfGen Standard | Conformer Cluster |Ungroup MAE  Properties Row Filter Run Maestro

Get PDB Table Viewer @—D' ﬂ qu 53 D—D@

(LI (LI (LI s (=9

=) Extract 1-}’ = Comprehensive 5 clusters ption in the node Representative Superimposed
- orm . -
One orseveral  ghe ligand(s) Ligands in 2D conformation  on the amidine
protein-ligand
complexes | on

work with Pa'u'lette Greenidge:

“Improving Docking Results via Re-ranking of Ensembles of Ligand Poses in Multiple X-ray Protein
Conformations with MM-GBSA PA Greenidge”, C Kramer, JC Mozziconacci, W Sherman.
Journal of chemical information and modeling. 2014, 54 (10), 2697-2717
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New and Improved Workflow Examples

* Real world applications — Protein model building

Including a Multiple Sequence viewer metanode and homology model building on a specific template
°*  Nodes — Epik

Simple usage examples

° General — Installation update/creation

Add the trusted community nodes in one command. Can even be used on the running installation

°* General — Batch execution

New workflow illustrating KNIME__batch.py options and execution

° Pharmacophore — Shape Screening and Docking — Virtual screening and General — Run PyMOL and
Workflow list

Updated

SCHRODINGER.



2014-4 New Features

 Includes the latest version of KNIME (v2.10.1)

- New Residue scanning/affinity maturation node that uses the same
configuration panel as Maestro

* Run PyMOL output files can be used by downstream nodes
* Pop-ups no longer block Run Maestro and Run Maestro command nodes
» Improved loading of Schrodinger extensions during KNIME start-up

[KNIME Schrédinger extensions version 2.8]
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New Residue Scanning/Affinity maturation Node

* Node configuration with the same panel as in
Maestro
* Includes direct access to the online help

Residue Scanning - O x

Calculation type: @ Stability O Stability and Affinity

Populate mutations based on homology suggestions (optional):

° Same look and feel as the other KNIME nodes =20
e Cancel, Reset, Job control distribution ...

For all selected residues, mutate to: [ALA ll Apply |
°
BatCh execution Residue Mutations Surface Complementarity [~]
File 102 H:102 (TYR) |None (click to add) MNA |E|
103 H:103 (TYR) ALA MNA
l/ Residue Scanning |/JD|J control |/ Flow Variables |/Memunr Policy
- 104 H:104 (GLY) PHE, ALA MA
Column containing input ; = -
105 H:105 (SER) LEU NA

Output replaces Input | = | [Maestro | v | [ |
106 H:106 (SER)  None (click to add) NA

Settings...

107 H:107 (HIE) None {click to add) NA ~
[ ]Include log in output

]

0 of 525 residues selected

Will mutate 3 of 525 residues; Number of mutations: 4

| OK | | Apply | | Cancel | |E|

oK | [ Cancel | (?)
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New Residue Scanning/Affinity maturation Node

Dialog - 4:9877 - Residue Scanning

° Run on several structures File
* The mutations are selected on the first input structure (SR job conirol | Fiow vananies | Memory Poiicy
* Used for the other structures (if the residues exist) Column containing inpur : [l CT[ 7] -

@ FIOW Val’lab|eS |0ut|1ul. replaces Input ‘v‘ ‘Maesl_rn ‘v‘ ]
* Configuration panel tab but not for the Settings panel fields
®* Use Parameter flow variables instead [l Include log in output
* Parameter flow variable

* To control the Settings parameters ok |[ seny
®* eg ResidueScanning-refine_mut set to python_minimize Table view - 03675 - Tble Viewer(Comman ine options)

]

Configure...

Execute

QO

Execute and Open Views

avigation View Output

o

(%)

* Access to command line only options/values Cancel

[-residues RESIDUES] [-mut WUT]
[-nut_by_type] [-res_Tile] [-nuts_Tile]

®* eg ResidueScanning-loop_options set to Reset

[-concurrent] [-sequential]

RES_SPHERE/5.0,MAX_CA_MOVEMENT/4.0,PROTOCOL/LOOP e el | — -

[-1oop_options LOOP_OPTIONS] [-1igand_asl]
BLD [-receptar_as1] [-not_idealized]
[-solvent {vsab2.0,vsgh2.1,sgbnp,vac}]
- [-use_nembrans] [-fast] [-rigidnove]

Mew Workflow Annotation

[-refine_nutable_only] [-refinz_unbound]

e Allthe command line options can be listed using the T o

13 7 H [-mc_write_tril [-mc_nterm MC_NTERM]
backend” flow variable S e e e
[-mc_affinity_weight WC_AFFINITY_WEIGHT]

B B [-nc_stability_cutoff MC_STABILITY_CUTOFF] Expancl Meta NCE'E
A Dialog - 0:9878 - Chemistry External Tool(-help) [-nc_affinity_cutoff NC_AFFINITY_CUTOFF]
[-nc_randon_seed HC_RANDON_SEED]

BE

Collapse into Meta Node

File [-nc_random_start] [-minimizer_nbcutoff]
—-no_cleanuy -NOJOBID; -
. Eosr S A0 08I0] Show Flow Variable Ports
h-m r!r [-subhost <subhost_list>] [-NJOBS <#jobs>]
c ist Table Viewer ChemExternalTool | Flow Variables | M Poli Serucrres Lo
= = em ernalloo r ow Variables |/ emory rolicy | structures
Residue Scanning External Tool of  Cut
The driver script to mutate residues and compute various property changes such
as stability, binding affinity, surface area, etc. It can also search the best
Quiput only |v| |Te)(1_ |v| O wutations for affinity maturation with a Monte Carlo based approach. The =
Wutant structures and related properties are stored in the output file. 3= opy
A . positional arguments:
Command line(s): structures The input structure file containing the receptor, the Paste
B _ receptor/1igand complex, or a Pose Viewer file (first
[ u] backend? -h > %output_1% (T is the receptor, all remaining are docked Tigands).
. . I7 wultiple CTs are in the *struct_file” it is assumed Undo
. Command line options Tobea v e
Mutations H:103-10 -helo R ———
-h, --help show this help message and exit R_Et||:
~jobname The base jobname.
P ~subjob The number of this subjob (for internal use only)
I OK l I Apply l I Cancel l @ —residues RESIDUES  List of residues to mutate. Each residue should be in * Delete
the form of comma-separated <chains:<resnums. For
blank chain name, use "_".Example: "-residues
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Reporting Nodes Improvements

«  Pop-ups no longer block Run Maestro and Run Maestro command nodes
and preference changes are now local

* No change in these nodes will affect the other Maestro sessions

*  Run PyMOL output files ﬂlog, structures, images...) can be used by downstream nodes
and temporary files are cleaned up

Using %<flow_variable_name>% in the command script py Pl e e TS L TP
or %PyMOL_basename% added to the Variable Outport g

Load image Image to Report fhrmm | Flow Variables | Memory Policy |
Get PDB Run PyMOL
y H Column containing input ; =
PyMOL location: |/ home/ data/ pymol - Browse...
g Command Script:
Protein-ligand Raytrace, save a png align %FDB D% ___—>
. as cartoon, poklymer
complex and the session orient
Sa@DL_bazenarmM_ligand.Sdf, Lhpx_ligand
Java Edit Variable to save Py OL_basename®_lhiv_ligand. sdf, 1hiv_ligand
Variable (simple) Table Row Read Images  Table To Image quit

B S e~

Image

SCHRODINGER.

OK | | Apply | | Cancel | |E|




Main Fixes and Minor Improvements

Improved loading of the Schrodinger ‘s extensions during KNIME start-up
No more delay when the Licence server isn’t responding

Better control of Parameter flow variables in advanced scenarios

Use the “ rm_" keyword to remove an option with a value, while “ off " can still be used if
the argument doesn’t have a value

Most of the nodes use scripts from the distribution

« eg RMSD, Desmond trajectory extract frames

* No difference with the calculations run from Maestro

« Take advantage of the latest improvements and fixes

LigPrep no longer falils to write output in SDF
Some nodes were fixed to run with UNC paths

SCHRODINGER.



New and Improved Workflow Examples

- Residue scanning — improvements and use the new node
- Run PyMOL - load rendered output image and structure files
- SiteMap binding site characterization —

generate Ligand Interaction Diagrams

Java Edit
Run PyHDL“muh (simple)

THR
179 293
LR}
ARG
235 GLY
271
166 o
. Mol2 Reader Run Maestro -
[ S au 273
)

Align mol2 file 3DT1
Aligned structures

Java Snippet

Chemistry (simple) Read Images <Column Filter Table To Image

External Tool

I ) o owe s
& o - e =) = ) W) D
= )
e
2 A M
' H "‘-‘\/\
o H
bk e
:}. = b—t}. b—t} x|x 7 1
= Ir1 " -
N
H
ne sy asn
b i s
. s
d v

A i | Ny 5 i
. I URL ; e a a
Ligand Interaction Diagram Remove extraneous g% o5 &

columns E g
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Residue Scanning/Affinity Maturation

Prime loop
Protein Preparation prediction

Get PDB Delete Atoms Wizard Residue Scanning Postprocessing Rendering Run Maestro

[configurable]

loop refine 102-106 [configurable]
Antibody/Antigen Keep chains Mutations H:103-105 Mutated
complex H.LwW structures
muts_file

Extract MAE

Cross-Joiner

rable Creator Chunk Loop 5% Rﬂildl.-lﬂ Scannlng Postprocessing Loop End Properties Column Resorter Table Viewer
¥ L=

A IS == s

— S = G
: —— MNo afﬁnity Bioluminate Delta stability

Lists of mutations .
calculation ) )
M- X- K- @ X E-0F-a -l

[ Project]EditView]( Workspace|(Style] Saved Views [Display Atoms|(Representation| Labels Measurements Build
7] —

A% Dialog - 5:9769 - Table Creator(Lists of mutatior x

File

l/ Table Creator Settings |/ Flow Variables |/ Memory Policy

Input line: |H:103-=ALAH: 104->GLY H: 105->LYS
S Mutations

Rowl H:103->ALA H:104->GLY H: 105->LYS
Row2 H:103->PRO H:104->ARGC H:105-GLU
Fow3

4] T |

Vjubs 0/0 | Atoms:0/19988/32046 Entries:6/6 Res:2124 Chn:12 Mol:40 Chg:@
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Residue Scanning/Affinity Maturation

Prime loop
prediction

Protein Preparation
Wizard

Residue Scanning Postprocessing Rendering Run Maestro

W

Get PDB Delete Atoms

Be—— 8¢

[configurable]

|{}Op refine 102-106 [cgnﬁgumble]
Antibody/Antigen Keep chains Mutatlons H:103-105 I'u'lutated
complex H.L.W structures
muts_file
Extract MAE
Table Creator Cross-Joiner Chunk Loop 5% Rnildun Scannlng Postprocessing Loop End Properties Column Resorter Table Viewer

ghis

5

. . Mo affini Biol inat Delta stabili
Lists of mutations c:;{?ulan!ty ieluminate a stability

G v G Table Viewer

Table Viewer

0

"
: ) Compare
Bioluminate i i
" aggregation Aggregation
aggregation surface for esarh group

A\ Table View - 6:9773 - Table Viewer(Compare) - O x
File Hilite Navigation View Output
Fow 1D 5 Residue D 0+5u... | D 1+5u... | D 245u...
Fowl?2 L:& FEO 10 10 10
Fowl3 W:4& ILE 10 10 10
Fowll L:50 PHE ] 8 11
/0 | Atoms:0/8017/8017 Entries:1/1 Res:531 Chn:3 Mol:10 Chg:1 RUW].? III"'IIIBS PR.I:] B 8 8
e (S v il it Rowd L32 TYR 7 7 7
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2014-3 New Features

Compatible with the latest version of KNIME (v2.10.0)

A configured Molecule reader node is added when dragging-and-dropping a
Maestro file into the workspace

Improved Simplified batch execution and troubleshooting

Installation script improvements to install Community Contributions and third-
party extensions

The 2D renderer is more stable on Linux
Fixed a bug preventing several Glide grid generation nodes to be run in parallel
Added an output port to the Setup Diagnosis node

[KNIME Schrodinger extensions 2.7]
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KNIME 2.10 — some New Features

*  The extensions are compatible with the latest " DataMining/ Stafistics |
version of KNIME (v2.10.0) eI ereses Hode

Time Series Analysis

° It was released too late to be included in * PMML
Schrodinger’s installation (still KNIME 2.9.2) * Data Generation
R .
* Find the full list on o . exprocessing
http://tech.knime.org/whats-new-in-knime-210 St Irr)nages Sting (0 SVG
*  New Nodes and New Features *  Improvements
*  GUI and Infrastructure e Data Manipulation
¢ New Intro Page o Column Rename
® Auto Save ®  Normalizer , One2Many, and Many20One nodes
* Database ®  Cross Joiner
¢ Database Connector Nodes ° GroupBy, Pivoting, Rule Engine, and Column Aggregator
¢ Database Table Selector ¢  AutoBinner
®  SQL Extract/ Inject and Database SQL Executor ° Data Mining
e Database Sorter / GroupByY / Joiner ° ROC Curve
* Social Media .

Open Street Maps Integration
¢ Google and Twitter APIs

*  Data Manipulation
° 7 new Distance Nodes
¢ Moving Aggregation
e Date/Time Shift, Time Series Missing Values

SCHRODINGER.


http://tech.knime.org/whats-new-in-knime-210

KNIME 2.10 — Auto-save

KNIME GUI

¢ AutO'Save | » Data Management Console View Log Level

s General (JDEBUG (JINFO @ WARN (D) ERROR

If there is an unexpected break, your workflow will be | ;.

Confirm Mede/Connection Deletion

recovered in the next KNIME session from the . e

Confirm if executing nodes are not saved

. . Chemistry
|ateSt aUtO'Save fl Ie . D|Sab|ed by defau |t. Databases Execute upstream nodes when needed Prompt

AP1EN nlorer

@ Maximal size for most frequently used nodes 10
i Maximal size for last used nodes 10
Meta Info Preferences
Metwork [T Set node labe! prefix
Open Street Map Default node label (prefid:
Perl
Preferred Renderers Change node name and label font size 9
R .
Report Designer These grid Preferences apply to new workflows only,

& Textprocessing L] Show grid
I+ Plug-in Development [C] Snap to grid
i+ Report Design Horiz. grid size (in px) 90
- Java update consequence S o
Vertic. grid size (in px) 120
[ Team

To change the grid settings of a workflow, use the 'Editor Grid Settings' toolbar button,

 On Windows, a re-installation of KNIME is
required, due to the underlying Java update. At e n s

[7] Save with data

* On Mac or Linux, you can simply update your Vg Cola s T i
KNIME installation via the File menu.

[T Suppress warnings about missing browser integration

[Re_ctore Defaulfs] [ Apply

[ ok [ concel |
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Molecule reader node from a dropped Maestro file

* A Molecule reader is added and automatically configured when dragging and dropping a Maestro
file from a file explorer or the KNIME explorer view into the workspace.

* For the latter the files are stored in the workspace and the corresponding URL filename is eg:
knime://LOCAL/workflow_group/file.mae

These files are exported with the workflow or workflow group if they are located in the directory.

They can be organized and inspected directly from the KNIME explorer view.

See the Pharmacophore > Shape screening first workflow example.

File Edit Wiew MNode Help

CI-HEG: 4~ | K

2 KNIME Explarer 57

i _Input_files

i data_tables

i Glide_grids

k& ligands
50lig.mae
amines.mae
AFR_active.mae
AR_decoy.mae
SE‘? ASDI-Fragments-082306.sdf
| | ASDI-Fragrents-082306.smi
|_| CCPBindersWithMoPDBECode.smi
CCPMNonbinders.mae

PP [

] m

4 Dialog - 1:9733 - Molecule Reader

File

Settings | Flow Variables I Memary Policy

Add File(s)... :Luad each structure in one cell [] Add origin columns

Properties

File Mame Import all st... Start End Total LE L

knime:/LOCAL/_Input_files ligands/CorePreparedinMaestro.mae | | 1 | 1 HEIELE
L ]

|
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Simplified Batch Execution Improvements

- Standardized the reader and writer node tag: %file%
The old tags are still supported

- Added support for several structure, Schrodinger types and Excel reader and writer
nodes

+  KNIME_batch.py -printcmd node list now includes:
« the node annotation for Input and Output nodes

* the node label for Quick Form nodes
-key <Name:$name, Label:$label> [Default:title]

See the Pharmacophore > Shape screening and Docking > Virtual screening first workflow examples.
$SCHRODINGER/run -FROM maestro KNIME_batch.py -stdout INFO "D vs 1.zip" -run \
-isdf /tmp/knime_workflow _example data/ligands/fxa_ligands.sdf \

-igrd /tmp/knime_workflow _example data/Glide_grids/fxa_1fOr AB_grids_recep \
-osdf /tmp/DVS.sdf
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Simplified Batch Execution —

%file% Molecule Reader/Writer
Now the argument base name is -ostruct

%file% SDF Reader/\Writer

%file% PDB, Mol2, Smiles Readers

%file% Glide Grid Reader/Writer

%file% Phase Hypothesis Reader/Writer
%file% Sequence, Alignment Reader/Writer
%file% Canvas Fingerprint Reader/Writer
%file% CSV Reader/Writer

%file% XLS Reader/Writer

See details with —printallowed

SCHRODINGER.

Supported Nodes

Keywords for workflows to be run in Maestro:

%GUIsetting% Double, Integer, String Input
QF
%GUIsettingRADIO% String Radio Buttons
QF

%GUIsettingCOMBO% String Radio Buttons
Quick form node

%GUIsetting% File Upload Quick form node

%selected entries% Molecule Reader
%included entries% Molecule Reader
%new group% Molecule Writer
%maestro message% CSV Writer
%maestro commands% CSV Writer



Start-up/batch Script Improvements

* Progress information in the terminal for easier debugging in batch:
e stdout <min_log_level> Sets the minimum log level for the stdout [DEBUG', 'INFO',
'WARN', 'ERROR’, 'FATAL]
« stderr <min_log_level> Sets the minimum log level for the stderr
« suppressErrors Suppress the error window pop-up
On Windows it is In
C:\Users\..\AppData\Local\Schrodinger\appcrash\knime.log for now

- KNIME and Schrodinger options listed separately in the help message
Schrodinger options support relative path and KNIME's ones require absolute paths
See the Pharmacophore > Shape screening first workflow example:

$SCHRODINGER/run KNIME_ batch.py "P Shape 1" -run -stdout INFO —
suppressErrors...
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Installation Script Improvements

* -features_list - any KNIME or third party features can now be installed in one go by specifying the complete list
in the file

° -updatesites option - specifying a version number (like 2.9) will add both KNIME and Trusted Community
Contributions web update sites

° -updatesites option supports comma separated list of update sites (can be both local zipped update site and
web urls)

So -knime_updatesite was renamed into -updatesites and -knime_features_list into -features_list. The old
option names are still supported.

°  eg "$SCHRODINGER/run" -FROM knime KNIME_install.py -updatesite
2.9,http:/ltech.knime.org/update/community-contributions/2.7/ -features_list /path/to/feature.|st
/path/to/myKNIMEinstallation/

With feature.lst file:
org.rdkit.knime.feature.feature.group

org.knime.features.quickform.feature.group
org.erlwood.knime.feature.feature.group (Lilly’s nodes)

jp.co.infocom.cheminfo.marvin.feature.feature.group com.vernalis.knime.feature.feature.group

See General > Installation workflow example and more details about the script in 2014-2 new feature slides.
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nstallation Script Improvements — use case

" $SCHRODINGER/run" -FROM knime KNIME _install.py -verbose -updatesites 2.10,http://tech.knime.org/update/community-
contributions/2.7/ -features_list <see screenshot> -install_basechem 2.10 -schrod_updatesite
/path/SchrodingerKNIMEUpdateSite 27006.zip <KNIME installation>

§ Feature [ § Version I § Feature name | 8 Excluded | § Update site I 5 Note

Row0 KMIME Nodes to create KNIME Quick Forms 2.9.1.0041075 org. knime.features. guickform.feature. group KNIME update site
Rowl KMNIME Report Designer 2.9.4.0042075 com. knime. features.reporting.designer.feature. group KNIME update site
Row2 org. knime.features. ext.poi.feature.group KNIME update site

Chemaxon/infocom Marvin Extensions F@B w0135 jp.co.infocom. cheminfo. marvin.feature feature. group KMNIME update site
Row4 e - 2.10.0.0042428 org.knime. fea... KNIME update site Since there is already -install_basechem
RowS KMNIME Chemistry Add-0ns 2.10.0.0042428 org knime.features. ext.chem.tools feature.aroup KNIME update site
Row6 KMIME Connectors for Common Databases 2.10.0.0042821 org knime.features. dbdrivers.feature. group KNIME update site
Row? KMNIME Data Ceneration 2.10.0.0042454 org. knime.features. datageneration.feature. group KNIME update site
Fowd KMNIME Decision Tree Ensembles 2.10.0.0042428 org knime.features base treeensembles. feature.group KNIME update site
Fowd KMNIME Distance Matrix 2.10.0.0042807 org knime.features. distmatrix.feature. group KNIME update site
Row10 KMNIME Ensemble Learning Methods 2.10.0.0042872 org.knime.features. ensembles.feature. group KNIME update site
Rowll KNIME External Tool Support 2.10.0.0042738 org knime.features. ext.exttool feature. group KNIME update site
Rowl2 KNIME External Tool Support (Labs) 2.10.0.0042428 org knime.features. exttool. feature. group KMNIME update site
Rowl3 KMNIME File Handling Nodes 2.10.0.0042931 org knime.features. base filehandling.feature.group KNIME update site
Rowl4 KMNIME Coogle APl Nodes 2.10.0.0042599 org knime.features. google. api.feature. group KNIME update site
Rowl5 KMIME HTML/PDF Writer 2.10.0.0042428 org knime.features. ext.birt feature. aroup KNIME update site
Rowl6 KMIME Indexing and Searching 2.10.0.0042431 org.knime.features. ext.lucene.feature.group KMNIME update site
Rowl7 KMNIME Interactive R Statistics Integration 2.10.0.0042974 org knime.features.r.feature.aroup KNIME update site
Rowl8 KNIME Itemset Mining 2.10.0.0042428 org knime.features. ext.itemset.feature group KNIME update site
Rowl9 KNIME JavaScript based nodes 2.10.0.0043019 org knime.features. js.feature. group KNIME update site
Row2 0 KNIME |FreeChart 2.10.0.0042428 org. knime.features. ext. ffreechart.feature.group KNIME update site
Row2 1 KNIME JFMML Integration 2.10.0.0042431 org knime.features. jpmml.feature group KNIME update site
Row22 KMIME LIBSVM Integration 2.10.0.0042428 org.knime.features. ext.libsvm feature. aroup KNIME update site
Row23 KMIME Math Expression (JEF) 2.10.0.0042428 org knime.features. ext. jep.feature. group KNIME update site
Row2 4 KMIME Meighborgram & ParUni 2.10.0.0042428 org knime.features.neighbargram.feature.group KNIME update site
Row25 KMIME Network Mining 2.10.0.0042983 org. knime.features. network. feature. group KMNIME update site
Row2 & KMNIME Network Mining distance matrix support  |2.10.0.0042428 org.knime.features. network. distmatrix.feature. group KNIME update site
Row27 KNIME Open Street Map Integration 2.10.0.0042433 org knime.features ext.osm. feature.group KNIME update site
Row2 8 KNIME Optimization extension 2.10.0.0042428 org knime.features. optimization feature.group KNIME update site
Row2 9 KMNIME Perl Integration 2.10.0.0042428 org knime.features. ext.perl.feature group KNIME update site
Row3 0 KMNIME Pipeline Pilot Connector 2.10.0.0042428 org knime.features. ext.webservice client. ppilot. feature. gr. KNIME update site
Row3 1 KMNIME Python Scripting 2.10.0.0042431 org. knime.features. ext. jython. feature. group KNIME update site
Row32 KMIME R Statistics Integration (Windows Binaries) 3.0.2.0042877 org knime.features. ext.r.bin feature. aroup KNIME update site
Row33 KMIME Rule Viewer 2.10.0.0042428 org knime.features. ext.md.feature. group KNIME update site
Row3 4 KNIME SAS7EDAT Reader (Windows only) 2.10.0.0042428 org knime.features. ext.dsread . feature. group KMIME update site
Row3S KMNIME Spoffire integration (Windows 32bit onhy |2.10.0.0042428 org.knime.features. ext.spotfire.feature. group KNIME update site
Row3 6 KNIME SVG Support 2.10.0.0042428 org knime.features. ext.svg.feature group KNIME update site
Row37 KMNIME Testing Framework 2.10.0.0042871 org. knime.features. testingapplication.feature.group KNIME update site
Row38 KNIME Twitter APl Nodes 2.10.0.0042599 org knime.features. twitter. api.feature. group KNIME update site
Row3 3 KNIME Virtual Nodes 2.10.0.0042428 org knime.features virtual feature. group KNIME update site
Row40 KNIME Web Service Client 2.10.0.0042428 org.knime.features. ext.webservice client.feature. aroup KNIME update site
Row41 KNIME Webanalytics 2.10.0.0042730 org knime.features. webanahytics feature.group KNIME update site
Row42 KMIME Weka Data Mining Integration (3.6) 2.10.0.0042428 org knime.features. ext.weka_2.6 feature.group KNIME update site
Row43 KNIME Weka Data Mining Integration (3.7) 2.10.0.0042428 org knime.features. ext.weka_3.7.feature. group KMIME update site
Row44 ocessing 2.10.0.0042428 org. knime.features. xml.feature.group KNIME update site
Row45 / RDKit org.rdkit.knime.feature feature.group Trusted community nodes
Ruw45’ RDKit org. rdkit.knime.wizards.feature feature. group Trusted community nodes
Ruw47\ \Vernalis' nodes com.vernalis. knime feature feature. group W
Ruw4B\ Lilly's nodes org.erlwood. knime.feature.feature.group http://tech.knime.org/update z

~ 1 e— [
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Setup Diagnosis Output

|£ Row: Row0 Column: Qutput Type: TextFileCell - 0O x

- Output port to report the results in an output table e —
for pOSt proceSS|ng Schrodinger setup diagnosis results

IE

Checking required environments

* Output text file created (easily sent by email) o LTGRARY.PATH =7 hames ey ochro- 08/ ne-v27010/11b/Linus
. . . . Linux-x86_&4: //home/datas/schro-0B/mnshare-v27010,T1h,L7 nux-x86
The file name and location is reported in the "o-08/Wnshare-V27010/11b/L1nux->85_64:
console and in the last column of the Output port. S N
- Reports whether KNIME is started through the Sehrodingsr KNTHE extensions = 2.9.2,427010

startup script or as stand-alone wnshare = 27010

KNIME is started through startup script

Setup Diagnosis Table Viewer Workflow runs in the Workbench

@ ﬁ Checking knimeltils Tibrary

The dynamic Tibrary knimelUtils is Toaded successtully.
g y !

Installation check

Checking ENIME_MAIN Ticense
Schrodinger KNIME Ticense has been checked out successTully. [

Table View - 4:2 - Table Viewer(Diagnosis)

q] i | 3
File Hilite MNavigation View Output
Row ID § Output S Results File | b
Column: Qutput - Close
Row( Schrodinger setup diagnosis results SimpfERNIME/SetupDiagnosis_9181507 483831625025 1xt
Type: TextFileCell
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Main Fixes

Fixed a bug preventing several Glide grid generation nodes to be run in parallel
The 2D renderer is more stable on Linux now it Is run with a new mechanism

And It can be used in a stand-alone installation and no environment variable is
required

No more environment variable required to use the Chemistry external tool node
In a stand-alone installation on Windows

Zipped update site included in the Windows installers as well (as in Linux)
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2014-2 New Features

Includes the latest version of KNIME (v2.9.2)

A tool to automatically install KNIME features and Schrodinger extensions in an
existing installation

The Molecular Container Type Is supported in the Molecule to Mae node

A default renderer can be selected for the Maestro columns in the Preferences
New Prime Energy node

Better calculation distribution in the SiteMap node

A toggle button to operate on all the properties in the Extract Mae properties and Set
Maestro properties nodes

Additional formats that Maestro can import are supported in the Molecule reader node

[KNIME Schrédinger extensions 2.6]
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Installation Script

* A command line tool to automatically install KNIME features and Schrodinger extensions in an
existing KNIME installation

* Available under https://www.schrodinger.com/KNIME install/KNIME install.zip and
$SCHRODINGER/knime-v¥/python

*  KNIME_install.py -schrod_updatesite (-install_basechem) -updatesites (-features_list)

* eg to update the Schrodinger extensions in an existing Desktop KNIME installation:

"$SCHRODINGER/run" -FROM knime KNIME install.py -schrod_llg:)datesite _
/path/to/SchrodingerKNIMEUpdateSite _26007.zip ~/path/to/myKNIMEinstallation/

* eg to install the Schrodinger and a couple of other extensions in a fresh Desktop KNIME
installation:

"$SCHRODINGER/run" -FROM knime KNIME _install.py

-install_basechem 2.9 -schrod_updatesite /path/to/SchrodingerKNIMEUpdateSite 26007.zip
-updatesites 2.9 -features_list /path/to/feature.Ist /path/to/myKNIMEinstallation/

With feature.lst file containing for instance:

org.knime.features.quickform.feature.group
com.knime.features.reporting.designer.feature.group

org.knime.features.ext.poi.feature.group

(see the feature names in "Install New Software..." > "Install details®
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https://www.schrodinger.com/KNIME_install/KNIME_install.zip

2D Renders and Molecular Container Type

- A default renderer can be selected for the Maestro column type in the Preferences
- The Molecule-to-MAE node supports the Molecular Container type

Preferences

* This is an Adapter cells that contains [ £| | Preferred Renderers S -
Several I’epl’eseﬂtathnS Of the same en‘“ty b Ant Select the preferred renderer that should be used in table views or reports :
) ) P Data Management for any a\_.rail_able data type. The selection for data types that have only one
(eg SDF, CDK, RDKit...). So the conversion | » ceneral S
. . b Help » Basic
Is performed only one time b InstallUpdate » Blology
* It could be extended pretty easily b Java ¥ Chemistry | |
t th d f d d ¥ KMNIME Maestro | Canvas 2D > |
0 Olher hodes It neede Chemistry Mol2 | Mol2 Molecule Summary = |
Database Driver ) i
KNIME Explorer SDF | SD Molecule Summary = |
RDKit Generate KNIME GUI Smiles | Canvas 2D - |
Coords Molecule-to-MAE  Run Maestro Master Key
SDF Reader Meta Info Preferences
Open Street Map
Turn into 30 Perl
outpt
molecular container type colurnn e e
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KNIME start-up script — accepts relative paths

$SCHRODINGER/knime : defines the required environment for the Schrodinger extensions
In KNIME These can also be set in the Preferences

Usual KNIME options are passed and some extra or simplified options; See the complete list
using —help; They only affect the current session (eg computer specific settings)

eg $SCHRODINGER/knime -data Project/myWorkspace
-maxHeap 1024m -maxThreads 3
-schrodingerTempDir C:\tmp\KNIME -knimeTempDir C:\tmp
-deleteTempkFiles true

-ooCmd Excel installation path/Open Office (oocalc)
-batch) ,
( Preferences — - — ETR™
— -
t}-‘p&filt&rtext khr&di“ger (:::l - v v
- Ant o
. Data Management Schridinger global preferences
. General Directory for temporary files Chtmph\KMIME
> Help
> Install/Update Browse...
» Java i . i
| kaME PyMOL installation location
Chemistry Default Host localhost (2) -
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Extract/Set MAE Properties — on all the properties

« Extract Mae properties — all of them
* Useful when the generated properties can’t be expected (eg LigPrep chirality information)

* see also Extract properties: none

- Set Mae properties — all

Dialog - 3:7 - Set MAE Properties(Set all)

File

l/ MAESetProperties |/ Flow Variables |/Memunr Policy |

Column containing input :

Output Column Structure
' Input plus Output

@ Output replaces Input

) Output only

Set all properties to column names

Clear all properties

r Properties

Column Mamg Column Type| Prefix/source|  Property |Actual Prop. ..
Felative Fot... |[Real Lser Felative Pot... |r_user_Rela...
Sarial Mum... |Integer Lser Serial Mum... |i_user_Seri...

Times Found |Integer Lser Times Found |i_user_Tim...

Chirality 1 String Lser Chirality 1 s_user_Chir...
Chirality 2 String Lser Chirality 2 s_user_Chir...
Chirality = String Lser Chirality 3 s_user_Chir...

SCHRODINGER.

, primary, all (eg in Glide ligand docking node)

Extract MAE
Molecule Reader LigPrep Properties Column Rename Set MAE Properties Molecule Writer
=g |G| =g =g
) 9 Extract all Set all
Node 9 Stereochemistry
A Dialog - 3:8 - Extract MAE Properties(Extract all)

File

f Properties and target column |/ Flow Variables |/Memunr Policy |

Column containing input :

Output replaces Input |+ | [v]Short Column Names in Output Extract All

- Exclude Select - Include
Families:
Column(s): Search MacroModel{mmod?) Columnd(s);
S o LigPrep(Iph S

[] Highlight all search hits Epik¢epik) [ ] Highlight all
— sL

# atoms = Maestro¢m’)

# bonds

s_epil_Chemistry_MNotes

r_epik_lonization_Penalty
r_epil_lonization_Penalty_Charging
r_epilk_lonization_Penalty_Neutral

e ol g —mtm B or = Da

add ==



Other Nodes

SiteMap — better calculation distribution
See in the SiteMap.in : PROT sitemap_<> in_1.mae,sitemap_<>_Iin_2.mae

Prime energy — new node

Split by structure — support the parameter flow variables
eg SplitStruct-merge_ligands_with_chain = on_”

Robustnhess

Setup Diagnosis — ensure scratch directories are writable,

no schrodinger.host file interference

0 Maestro

Maestro Project Edit View Workspace Tools Applicatic

Extract MAE
Prime Energy Properties Run Maestro
]
Energies Prime energy visualizer
0 Prime Energy Visualizer - O

Visualize
Family: | Prime Energy
Property:
() Total Prime Energy
® Sum of Prime Energy Components
Electrostatic H-bond

Solvation [J Lipophilic
[[] van der Waals [] Pi-Pi packing
[] covalent [ self contact

Update Workspace | [] Automatically update Workspace

Coloring
Scheme: | B M : | ] Label atoms
Ramping: | Fixed ¢ || Auto-detect
Min: Max:

1 1
Color smoothing: None ¢ 1 Full
|

. 0 |
Merge values for: |Hydrogens and their heavy ator &

Surfaces

Create Resolution: | Low Z || Manage...
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Main Fixes

- MacroModel nodes etc — expose the force field selector again
* OPLS 2.1 isn’'t exposed though and only accessible using the parameter flow variable.

«  Chemistry external tool- Add support to mol type
»  Molecule writer- column containing output file name- add .mae if missing
- ConfGen- generated only one conformation per structure

SCHRODINGER.



2014-1 New Features

* Includes the latest version of KNIME (v2.9)

* Canuse any command line option not exposed in the Glide ligand docking node configuration
panel

* Can use a specific template in the Prime Build Homology Modeling node

* Can operate more easily on the structures passed to the Run PyMOL node

SCHRODINGER.



KNIME 2.9 — Some New Features

http://tech.knime.org/whats-new-in-knime-29

®  Column Selection Framework Extended and Improve
New Selection Criteria in Column Filter Node and similar nodes

The Column Filter configuration window now allows to select the input data columns: manually, by type, by name based on a RegEx / Wildcard
expression

* Rule Based Framework Extended and Improved
New Rule Engine Node, Rule Engine Variable, Rule Based Row Filter/Splitter

*  Workflow Monitoring,, and Administration

Send Email (new node)
The Send Email node sends an email to a given email address. It can be used to send updates about the workflow execution status.
Save Workflow (new node) Performance
Save As ... <under a different name> (New File Menu Option)
Easier Extension Installation
All existing KNIME update sites are now available in the Preferences menu item (File -> Preferences -> Install/Update -> Available Software Sites).
Context Extractor Node (new node)

The node Extract Context Properties makes some workflow context related properties available at the variable output port, including current user
name, workflow name, and working directory.

SCHRODINGER.



KNIME 2.9 — Some New Features

¢ Data Generation

® Counter Generation (new node)
The Counter Generation node adds a counter column to the input data table. The counter starting point (Min. Value) and the step size (Scale Unit) can be

defined in the configuration window.
®  Better Model Training and Evaluation
® Unified Format for Predictor Nodes, Extended Linear Regression Output, Numeric Scorer

® Other New Features and Nodes
® Cross Joiner (new node)
Performs a cross join of two tables. Each row of the first table is joined with each row of the second table.
®  Pair Extractor (new node)
"Unpivot" a distance matrix by extracting all pairwise distances from a distance matrix column.
e Flow Variables and Missing Values

. r— v ] Y —
.'_ Dislog - 010 - Send Emad g [V = | > e =
e -
Pow Mew.. Ctrl=N
Mai | Artactwments | Med Hoat CMTI) | Fow varaties | Momory Poscy [ CideS
Commn 50 Fiow vanaties  Mewary Py -
To G oo, o - . . =
& Ml Seecion | Wi AReges Scecton  Type Selecton o Save Ad
(== cote ac s GrrrrormoerTy . COm - - - = .
Eaciute Setect e i Sae-A2 Chdde Shafte 5
noc - —
Cotamrin) PN e [rp—— Pre— Clere &0 Crl=Shffs="W
Sbrpec - - e - Seiect o search s Setect ol search s Print P
; :::::w-a ~ |oear me. r— »id T 5 lerpont EMBAE workfionw.
R =
P IC Y0uU receive THhis emali. evep 03 ? o ‘ 5 Export KREME werkfiow .
AR ALT®SAdYy DbBeean sEscucea. . < ‘emtne -
= § edaanon &  Exportite SWG
| cAommor sum
Pogazds, § octpence
reme o $ rewtersre
YONE VOrENTILOow
| § roce
- & Efe enchuaon | Evlrie rOLmen
oy P vnad - = Text TR
oK | Appty | Cancel | Ll o Apaty Cancel

SCHRODINGER.



Glide Ligand Docking

* Can use any Glide Simple Input file option not exposed in the configuration panels
*  Through Parameter flow variables
* Options list: glide_sif.py -help

* eg Core constraints:

GlideLigandDocking-ref_ligand_file = <path/file.mae>

GlideLigandDocking-use_ref ligand = yes

....tmp/KNIME/knime_scripts_... 19009/glide_sif.py -forceplanar false -gridfile /tmp/recep.zip ... -poses_per _lig 1 ... -ref _ligand_file /tmp/ref.mae -

use_ref ligand yes
\]Iva\E.dil: Variable
Glide Ligand Extract MAE

— afe Docking Properties
— ST
Parameter
flow variables
Core constraint RMSD
All atoms
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Prime Build Homology Modelling

* Can use a specific template

* Via a parameter flow variable:
PrimeBuild--template-file pointing to the file or the column containing the template.

return “:Template:”;

Java Edit
Alignment Reader Variable (simple) Prime Build
PDB Reader @; Molecule-to-MAE Column Rename jnlnn.r W e Homology Model
P [
ar =9 B g — P = @
My alignement 7o) =9 ;;;?ﬂm:t'{tﬁmﬁ [?] .
My template edited manually Template Parameter flow variables

{1aql)

Joined table - 2:9643 - Joiner

Eile

Ir Properties |/ Flow Variables |
Table "default” - Rows: 1 r Spec - Columns: 2

Row ID B Alignment B8 Template
Fow( Alignment: #sequences... (Molecule: myTem #atoms: 23...

SCHRODINGER.
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KNIME in Batch Wrapper

* KNIME in batch wrapper — list the allowed nodes and corresponding tags $sCHRODINGER/run KNIME_batch.py
<workflow.zip|workspace/workflow> -printallowed

Text Node Action
Structure file Molecule Reader Read the first file specified in the node.
Selected entries Molecule Reader Read the entries that are selected
(Maestro only) in the Project Table.
Text file CSV Writer Write the output to specified file.
GUIsetting Double Input, Add a text box control to the panel
Integer Input, and assign the value that is set in
String Input the text box.

* -printusage, -printcmd, -run, -GUI options (already in 2013-1)
See Shape screening workflow example:

$SCHRODINGER/run KNIME_batch.py P\ Shape\ 1.zip -run -imae /tmp/fragments.mae -imael /tmp/Query.mae -omae

/tmp/PhaseShape.mae
Molecule Reader

o

Molecule Rea
Shape query

Molecule Writer

Extract MAE Concatenate
Shape Screening Properties Sorter Run Maestro Command

m oo ——

structure file @; -
Structure file
-_.. - ] 2 r T
. E29 Add the query structure
. Using Element Shape Sort by score Rendering .
LigPrepped similarity in the top row
structure file
to screen
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Run PyMOL, Run Canvas

Run PyMOL
e Structures ungrouped to operate more easily on the structures
« Disabled when the workflow is executed in batch mode

Run Canvas
 Disabled when the workflow Is executed in batch mode

[ The PyMOL Molecular Graphics System -
Eile Edit Build Movie Display Setting Scene Mguse Wizard Plugin Help
P;;gﬁgtlve: on_]igt "sT.1eTt" created. | Reset | Zoom | Orient | Draw | Ray
ungroup s . .
PyMOL>delete st Unplck| De5elect| Rﬂ-ck| Get View
PyMOL>config mouse maestro I< | < | stop | Play | = | =] | MClear
config mouse: m Command | Builder |
PyMOL=show sphe€es, st.lett F] | Rebuild| Abort
———
PyMOL>

[ PyMOL Viewer

Pytd0L> _

SCHRODINGER.




Miscellaneous

* Flow variables can be used in the Run Maestro node script
(and already in Run Maestro command)
See the Phase screening workflow example: [ Flow Variables |

on the hypothesis

S Mame YValue
Phase Hypothesis TableRow To & fileMame |[/tmp/knime_workflow_example_data/Phase_hypotheses /AADHRE_79. 1yE
Reader Python Script 1:1 Variable
Run Maestro |Command Script:
phaseimporthypothesis isphase= t@ "ZfileMamess >
undisplayatom all
. entrywsinclude entmy " 1"
1 hypothesis Phase hFPUthEE'E entrywsincludelock
file name Inspect the hits showpanel table

* Parameter flow variables can be used for ConfGen
* Chemistry External Tool- cms as allowed input and output types

Important bug fixes:
* Glide ligand docking — when multiple poses saved
* Extract mae properties — blank lists

SCHRODINGER.



2013 new features

° Ease of use
 Stand-alone installation configuration in the Preferences
* Improve the compatibility with other provider nodes (less conversions)
* Mine the list of the workflows and nodes in a workspace
* Batch command generation — based on workflow annotations

°  Functionalities:
* Use backend option not exposed in the configuration panels
* SiteMap, PyMOL, Glide grid writer new nodes
* Easier prototyping with the new Chemistry External Tool node

° Integration:
e  Run KNIME workflows from Seurat

* Caninvoke web service to execute LigPrep node. Execute some Schrddinger backends through the
Generic Web Service Client node

SCHRODINGER.



http://tech.knime.org/whats-new-in-knime-27

S

Random forest node

Metanode — add/remove/reorder ports

Grid layout and snapping

Some KNIME 2.6 and 2.7 new features

Improved String Manipulation and Java Snippet nodes

New database nodes:
New quick form nodes:

File

P
_. Dialog - 0:14 - String Inp [E ok e S|

-

Control | Flow Variables I Mermory P'nliq-'l

Label: Enter department name:

Srioi defaunlt de=script]

Hide in Wizard:

=)

Weight: 1=
Variable Mame: | igple

String Value: sales

o Dialog - 0:16 - Mehnodg! wa Dialog - (010 - demo new multiple SE'E

File

Quickforms | Job Manager Selection)

Label

Database Update Database Delete

—a—

Update records Remove records
in a database from a database

File

—t=

no String attr

Column Filter

—I}i{!,ib

i Strinn ater

= B | «® & | Filter |

F%demo (knime@l92.168.56.2)

> a LOCAL (Local Workspace)

@ true

i false

CHRODINGER.

> $_1 TeamSpace (Team Space - fUsers/Aaron/Desktop)

3 % EXAMPLES (guest@publicserver.knime.org:47037)

Quickforms | Job Manager Selecﬁnnl

Select Mumber from a List
Enter Mumber
1 -~
10 B
. =
4 .
6 -
[ All ] [ MNone ]



http://tech.knime.org/whats-new-in-knime-27

Environment configurable in the preferences

* For a stand-alone installation
°  Other ways ($SCHRODINGER/run, start-up script, hunt based)

A Preferences x
[ :‘Fl Schrédinger =t -
b Ant Tl Schrodinger global preferences
I Data Management i i r
Directory for temporary files [,ftmp,fKNlME,f l | Browse... |
I General . J
* Help
P Install/Update ) ) _ . File
PyMOL installation location [ l | Browse... | : : : ) :

B Java L i, One of the diagnostic checks Tailed. See View for more details.
¥ KNIME Default Host localhost (12} 4 Schrodinger setup diagnosis result

Chemist =

Y i 1 Delete temporary files after a node successfully executes A A A
Database Driver Checking required environments
KNIME Explorer Number of log lines shown when a node fails [50 ] SCHRODINGER = | fhome /data [schro-latest
LD _LIERARY _FATH =

KNIME GUI Open Office Spreadsheet Command Line [oocalc ] | hornedata [schro-latest [knime-v 16036 [lib/Linux-x86_64: | jhome /data [schro-latest | mumshare-v22036 [1ib | Linusx—»

Master Key

Meta Info Prefen Checking knimeUtils library

Network The dynamic library knimeUtils is loaded successfully

Perl

R [ Checking KNIME_MAIN license

Report Designer Schrodinger KIMIME license has been checked out successfully.

) ) Checking the path
Text| i b
el Dmcess'”c”z][j |Restore Defaults || Apply The path /home /data [schro-latest/mmshare—v22036 (lib | Linux-xS6_64 exists.

The path [home [data [schro-latest /rmunishare-v22 036 [lib | Linusx-x8E6_64 does not exist in LD _LIERARY _FATH

Temporary directories and disk space usage

KEMNIME temporary directory © 'ftimp"
Total disk space : 49.2 GBE
Available disk space : 31.2 GB
Used % : 26

° Set-up diagnosis node for the KNIME Server Scnvotinges temporaty directory i [KNIVE

Total disk space : 49.2 GB

* Environment, scratch directories Doctlar e opace S1E6E
* License, Backend installed VM arguments

Maximumn PermGen space: —X¥X:MaxPermsSize=256m
Maximum heap size | —Xmx40961m
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Batch command generation

Command line to be run in batch generated based on node annotations
Similar to the KNIME in Maestro ones  eg “Structure file” for Molecule reader and writer nodes

eg $SCHRODINGER/run KNIME_batch.py QM.zip -printcmd

$SCHRODINGER/knime -batch -nosave -maxThreads 1 -nosplash -workflowFile=QM.zip
-option=8380,DataURL/0,/tmp/Aniline.smi,String
-option=8386,output_file_name,/tmp/QMprotocolOutput.mae,String
-option=8399,value/value,localhost:2,String

*  Workflows easily run in Seurat

MNone

Parameter:

Read model - PLS model:

- PLS factors:

solubility__model -

Read model

QSAR_model
ADMEmodel

Cava aftar avacntinn

Canvas Molecular

[canvas model reader] PLS Prediction Column Filter

SCHRODINGER.

Descriptors CSV Writer
Molecule Reader Ligfilter —
oL ey
PLS model
=] : P PLS predictions  write results
Descriptor file Generate Canvas {Configuration panell 3 for Seurat
PhysCh rti :
Read data EXPﬂl'tE‘d read on disk ¥s &m propertes “GUISettlng” “T fI ”
from Seurat eXt e

“Structure file”




KNIME In Seurat

-
. o i e
Eacavae T -
File Edit View Tools Help
I I Databases to Search
oC r 1 Mew C F : -
w2 [ 58] i} Fr 11 - 5 e Column Formula i -
Visualize Trellis Pie Chart SAR Table aAdd Data Hide Data L | Operators
, Properties -
A: Corporate |B: Compound Structure C: D: E: F: H-Bond G: H-Bond H: Select . .
18] BTK-TRFRET |CMET-TRFRE |ITK-TRFRET |Acceptors Donors Chemist (Pid || - [, Seurat-Built-In
(K3} [uM] T (K@) [umM] (K3} [uM] List) - |, ChemAxan iBMCS
n . IChem
- | Schrodinger
e 2 vl | KMIME -
J’O = ./ KMNIME2
I'._)’“"l - # Knime Example 3
CRA-033505 )_E(‘L" 5,0 0 a,75 11 3,0 . ... Knime Example 4
{__‘_,—-"" - ‘. # Knime Docking 3c| -
+ [~ ) Mew Prop 1
e L L Y N (R N AR | (| I # hERG Binder
? ----- # ACDLabs logs {molT)
CRR-033223 or 5,7 0,072 140 i1 0 | M| e # ACDLabs logS {uM)
{1 ----- # Lipinski Filter R
o ! (I | |l IS # Lipinski Score
) e e e | (= # Veber Filter
5« 2 0 =~ 1 N AN N | (1 # QSAR- CaCO-2 Cell Permeability
CER-0336&0 )_é‘j’%j 25,3+ 0,0143 25,6 11 30 | | e &% OSAR - Human effertive nermeshilite i
{:}’J_ I Search: | O~ Type here to filter names =
ey ' | Eoadd || @Cose |
CRE-024275 )_g_):l} 58 0,061 =] 11 3,0 I
2
Suchen: (23 Machste suchen () Vorherige suchen [] Gro-/Kleinschreibung
F.U,."C4 IZBE rows 7 cols [ filkered: O rows f hidden: O rows 0 cols
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Parameter flow variables

* Any backend command line option not exposed in the node configuration panel
* Value, activate, value/structure from an input column, extra output column
* Metanode GUI with the Quick form nodes
€g SiteMap-sitebox =3  SiteMap-ligmae = :CT lig:
Sitemap -HOST localhost:4 -j sitemap_-732349751 1 -maxsites 5 -modphobic 3 -keeplogs no
-sitebox 3 -ligmae sitemap_-732349751 in_1 CT_lig.mae -prot sitemap_-732349751 in_1.mae

* The console reads: Detected a SiteMap flow variable: SiteMap-sitebox=3 ...
Integer Input Java Edit Variable

A Dialog - 3:9100 - A single binding site region X | I 3y Java Edit Variable
= '. .
File

—n 3¢ ._'I
/ u,
Quickforms | Job Manager Selection | SiteMap-sitebox int to str \
| Sitel'u'ljlaphligmae = EICT lig:
Region to be examined: |2 i indi |
q ) A EI!'IQII I:ll_ndlnd ] Extract I':IlAE ) Table Viewer
plit complexgs site region |SiteMap Properties Row Splitter
| OK ‘ | Apply | | Cancel | |'Z:':’:Zl :[[:E}_ @ @ =+ [> E
T
Protein and Proteins (LI aas s SiteMap score
largest ligand and ligands Sitemap  SiteMap sites, inspection

terms proteins and ligands

* Glide ligand docking, Prime nodes, Protein preparation wizard, SiteMap, some Jaguar, MacroModel and Canvas
nodes. Simple to activate for other nodes when needed.
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Workflow examples and Workflow list node

*  Workflow examples available as a workspace under $SCHRODINGER/knime-v.../tutorial/
°*  Workflow list node  (free, in a separate plugin feature)

Lists the nodes and workflows in the workspace
* Latest modified workflows
* workflows containing specific nodes (eg example to create a new one)
* Compare several versions of a workflow (date, complexity,
* Find a workflow buried in groups
* Workspace clean up (size on disk)

Node list Table Viewer

B . . Hilite the nodes of interest Workflows that
e e You can use Mavigation > Find (Ctrl+F} contain specific nodes
MNavigation Miew Output Then execute again the HiLite filter node.
S Mame I Coun. ..
Cell splitter 326 -
Cell Splitter By Position 13 —
Call To PMML 2 4_|/ Spec - Columns: 6 |/ Froperties |/ Flow Variables |
ChEFﬂ?SIW External Tool 27 S Workflow aroup 5 Workflow name S Last modification ... | D Size (]
Chemisiry External Tool 0:1 SR ternal Tool 0-1(1) 5% Schodinger license diagnostics X 2012-10-05 08:37.. |0.012
Chernistry External Tool 1:1 [SEE ternal Tool 0:1(1) _ |Customer / Molecular mechanics|MMod scan [Antonio, 101280] X 2012-10-05 08:29._ |1.649
Chemistry External Tool 1:2 |91 ternal Tool 0:1(1)  |Examples / Molecular dynami... |MD simul 1 [5.0] 2012-12-27 10:08... |1.964
Chemistry External Tool 2:1 |61 ternal Tool 0:1(1) _ |Examples / Molecular dynami... |MD simul 1-2 [5.0] 2012-12-27 10:08.. |21.745
Chemistry External Tool 2:2 [110 termal Tool 0°1(1)  |Examples / Molecular dynami. . |MD simul 1-3 [5.0] 2012-12-27 10:08._ |26.568
Chunk Loop start 49 ternal Tool 0:1(1) _ |Examples / Quantum mechani... |QM pKa (5.0) 2012-11-15 09:09... |0.426
Cluster Assigner 1 ~|ternal Tool 0:1(1)  |Examples— new / Cheminform.. |12 2012-10-05 08:25...|4.037
e ““I- Sewes oo soesuy caternal Tool 0:1(1) Internal / Tools / Check KMNIM... [KNIME_WininstCheclk_0OLD1 2012-10-05 08:38.... [0.517
1] I |
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SiteMap and Run PyMOL nodes

SiteMap
* |dentify potential binding sites.
* Evaluate a single binding site region (using the parameter flow variables)

P 2 P . Extract MAE
- rotein Preparation - -
SiteMap | Job control I Flow Variables I Memory P'olir_}'l Get PDBE Wizard Split complexes SiteMap Properties Run Maestro
Column containing input : =
Require at least |15 site points per reported site
a tun o |5 jtes (site-point ings) Protein and Only the largest  Sitermap  Site visualization
eportu sites (si oint groupings - - -
p P P g ping Protein ||g::|r1|::| |argﬁt ||gand sites (} lﬂﬂj terms
i . complexes
Use more restrictive - | definition of hydrophobicity .
— Row Stars In Title Entry ID SiteScore size Dscore wvolume
Use |standard - | grid [1z1 — [11 - internal_M.
: . 1 iriric M 1YTK site 1 5| 1 1.027 125 1.067 385.8..
2| iririe | | 1YTK site 2 5| 2 0.966 81 ©.723|2LC
Crop site maps at |4 & from nearest site point 3 sririr [ 1YTK site 3 5] 3 0.956 73 1.001 2k Maestro
a4 WaNa g l_ 1\"—“(_511:9—4 E 4 0.206 21 0.723 Maestro Project Edit View Workspace Tools Applications Workflows Scripts »
5 Wakanhdl m| 1YTK_Si‘tE_5 ﬂ 5 0.772 56 ©.F74 1| __Proiect Edit View Workspace Style Saved Views Display Atoms Representation Labels i >
[T Keep log files 6 vrieve MI1YTK B
7 iririr [ 3071 _site 1 5| 7 1.169 125| 1.238 2
8| iririr|[C] |30T1_site 2 5| ] 1.020 158| ©.951 4
9 iririr [ 30Tl _site 3 5| 9 0.958 230 0.989 f
L 4 10| vririy [ |3DT1 site 4 5] 18 0.773 56 ©.718 1
| 11 syiris [ 3DT1 site 5 | 11 0,683 34 0.637 ]
. . &k 12| slesiesee [ T1 30T 12
1/ PyMOL I/ Flow Variables I/Memuw Policy ] I
Column containing input : ﬁ CT |-
PyMOL location: |fhome/data/pymol - Browse._..
Command Script:
config_mouse maestro
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Standard input/ouput and Glide ligand docking node

e MOI‘e nOdeS |n pUt and Output pd b and Sdf | Settings I Ligands I Cunstraintsl Output | Job contraol I Flow variables I P

Output column

No need of converters. — |:| =

Glide ligand docking, Run Maestro command, Assign bond order, Split xtract properties: |Primary, =
by Structure... <

° Extract automatically the generated properties
Prime MM-GBSA and Glide ligand docking
° Glide ligand docking with 1 output

I Write pose viewer file (indudes recepta

(71 Write ligand pose file (exdudes receptor)

Write out at maost: | 10000 lijand poses per docking run

Write out at most: |1 poses per ligand

Row 1D soF Sdf D docking score ||

Perform post-docking minimization

. 1 Mumber of poses per ligand to indude: |5
Row474#4 (T\g; -8.233 -
i [] Apply strain correction terms
[] write per—residue interaction scores for residues within | 12.0 Ao

;
.
Rowl5#1 Crt

Glide Grid Reader [] write report to file <jobname =.rept

-10.037

[ Advanced Settings...

FXA (1f0r)

. QikProp Row Filter Row Filter
SD Reader ngPrupSDF SDF
@ — @ E = -
.
: Glide SP top 10%
= =9 ADME #stars =<— 1 Rule of three — o Cl'de HTVS top 10%

120 ligands Gene.:rate E:tates prediction
with Epik.
tautomerize




New Chemistry external tool node

* Optional input/output ports, output

Semiempirical NDDO

column structure options, column name. _ E‘“ Chemistry Run Maestro
Molecule Reader  LigPrep . Bxternal Tool
* Reads maegz files, input/output pdb, W Table Viewer @
output Surface type cm
1 form Semiempirical NDDO
° Flow variables, accessible by name

Log and out files

°* Basename keyword, add extra columns to the output

Quickforms | Job Manager Selection
ChemExternalTool | Flow Variables | Memary F‘nlicy|

Method:
Input columns )
: . @ RM1
Inputl (Seinput_1%g) : ﬁ T o~ o
Input2 (SGinput_2%) : v: ) AamMl
Input3 (%input_3%) : | v ) MNDO
) MMDOd

[7] Run command line for each input row

Cptimize geometry

:Duu:lut replaces Input v: :Maestru v: O] |cT

C_Q“m“t anly ) Text < log Keywords: |esp mullik bonds pi super plotesp
:Duh:lut replaces Input v: :Maestru v: O] |eT

Command lineis): Host: |localhost

£5CHRODINGER/ run seni emp.py -WAIT —-HOST %HOST% %Options%)—john.ﬁe *basename 13 Jinput 1%

mv %basename 13" out.mae" Foutput_ 1%
cat ibasename 13%".log" Ibasename 13" l.out"™ ibasename 1%" 2.out" > Ioutput 23
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Glide grid writer

*  Output file name + increment or from a column

Dialog - 0:8361 - Glide Grid Writer

File

[ GlideGridWriter | Flow Variables | Memory Policy |

Column containing GlideGrid input: |ﬁ Glide Grid |v|

® Column containing output filename/grid prefix | S title |+ |

Use destination path |/tmp/ |v| | Erowse... |
) Output File ¢zZip): | | | | Erowse... |
Overwrite existing files
| OK | | Apply | | Cancel | | @ |

* See Docking > Grid generation 1-3 workflow example

Extract MAE Glide Grid

Protein Preparation Properties Generation Glide Grid Writer

Get PDB Wizard Align Binding Sites
, Title: PDB ID Automatic Mames based
3 kinases Preparation in one step

ligand detection on the PDB IDs
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Webservice

* In the LigPrep node:

~/.schrodinger/schrodinger.hosts:

name: pdx_web_server
host: pdx-bld-102.schrodinger.com
port: 8080

processors: 3

Dialog - 3:8413 - LigPrep{Run the Webservice)

File
Ligprep Job control |/ Flow Variables r Memory Policy |
[ ]Separate job into: 2 subjobs
Exclude Select Include
Culumn(s):| " Search | | Sel to Default | Columni{s): " Search

[ ] Highlight all search hits

[ ] Highlight all search hits

| add |

Hostname

Aoaailable # process. . Hostname

# CPLUg Available # process. |

localhost

12

| pdx_web_server (3 3

add all ==

* Called from the Generic Webservice Client node

For various tools with 1 input and 1 output

eg LigPrep, QikProp
SCHRODINGER/ligprep -WAIT -HOST localhost:1
-nz -nc -s 4 -r 1 -epik -i 2 -W ‘e,-ph,7.0,-pht,2.0’

-ismi ligprep_in.smi -osd ligprep_out.sdf

See General tools > Webservice
workflow example

SCHRODINGER.

ok || appy [ cance |[®@]
rWehsenrice Description rAdvanced |/ Flow Variables rMemunr Policy |
WSDL Location: |:l:CDmmand,"Sch|'udinge|'E‘.~:E|:C|Jmmand?wsdl|v| | b4 | | Analyze
Services: | |

FPoris: | | |

Operations:

Input

Farameter Type | Constant? | Constant value | Mapped column
D inputstructuresiring (| sM Smiles
[y inFile String | S Input File
[ outFile String (| S Output File
|j| command String (| S command
Output

Pararmeter | Type [ Include| output Column |20 in lis

[y return string s CT ||




2013-1 new features

Based on KNIME 2.7
Infrastructure improvements

° Environment for a stand-alone installation configurable in the preferences.
Set-up diagnosis node.

° Generation of the command line to be run in batch based on node annotations, batch execution setting
panel. So workflows can easily be run in Seurat

° Parameter flow variables to use any backend command line option not exposed in the node configuration
panel

°  Workflow examples available in the installation

New nodes
° SiteMap
°*  Run PyMOL

°  Workflow list — lists the nodes and workflows in the workspace

SCHRODINGER.



2013-1 New Features

New functionalities

KNIME in Maestro — input structures from files

More nodes input and output pdb and sdf

eg Glide ligand docking, Assign bond order, Split by Structure

Prime MM-GBSA and Glide ligand docking — Extract automatically the generated properties

Parameter flow variable — Glide ligand docking, Prime nodes, Protein preparation wizard, SiteMap, some
Jaguar, MacroModel and Canvas nodes.

Glide ligand docking — with 1 output, sdf output type and other new functionalities

Chemistry external tool — with optional input/output ports, access to the flow variables by name,
basename and other new keywords.

And many other fixes and minor improvements

SCHRODINGER.



2013-2 and 2013-3 New Features

2013-2

° Latest version of KNIME (v2.8.2), included in 2013-3

° Glide Grid Generation node- Save options

* Glide Multiple Grid Reader- Columns indicating original file location

° Run Maestro- Optionally provide command line arguments
2013-3
° Easily specify custom configuration at application start

° Restored cross-platform 2D renderer functionality in the embedded KNIME installation
° Can invoke web service to execute LigPrep node

° Execute some Schriodinger backends through the Generic Web Service Client node

°  New Glide grid writer node

° Flow variables can be used in the run Maestro command node script

° Expanded reporting from the Setup diagnosis node

SCHRODINGER.



2012 New Features — Infrastructure and Usability

Infrastructure
Based on KNIME 2.5.1

Ported to Mac OS X

Start-up script improvements including options to use a stand-alone KNIME
Installation, specify the KNIME temporary directory.

On Windows the bat window is silenced.
Usability
The backend options reported in the console for all our nodes
License checking mechanism improved to speed up the KNIME start-up
Some nodes no long require a Schrodinger KNIME license:

Reader, Writer, Converter, Scripting, KNIME-Maestro Connector, Run Maestro,
and Canvas

SCHRODINGER.




KNIME 2.5 — some New Features

*  Node annotation - multiline, copy/paste, select all. Custom description via context menu

* Align nodes vertically

* Table view - select and copy a block of cells, sort data by clicking the column header (2 levels)
New functionalities and nodes

* String Manipulation node - for operations on string columns
* JFreeChart nodes - new image output port (to be used in reports)

- Database nodes — new functionalities (schema browser, multi-line SELECT and non-SELECT
gueries)

Still not straighforward to update a database

SCHRODINGER.



KNIME 2.4- some New Features

Meta node - collapse, expand, rename
Quick form node settings on a workflow or meta node level
Auto-layout (experimental), fast node insertion
Looping execution - step, pause, parallel execution. Column list loop start
Shorter start-up time (nodes loaded on demand, batch execution)
New functionality and nodes:
Free Marvin nodes
XML processing nodes

SDF Reader - multiple files, limit rows... CSVReader and Writer - handle gzipped files. Line
reader.

GroupBy- new aggregation methods. Pivoting - more aggregation methods and multiple group
and pivoting columns. Colum to grid — group.

Insert column header, Column Rename (Regex), Equal Size Sampling, Line Reader, Create
Temp Dir, Binner (Dictionary), Write PNG Image, Crosstab (contingency table)

SCHRODINGER.




Metanode with Quick Form Based Configuration Panel

° The new Quick form nodes in KNIME 2.4 make possible to create a new “node” with a configuration dialog
without requiring Java programming

° This is actually a metanode exposing some configuration settings that can be passed to a Python script
node as in the example below

Protein Preparation Sitemap - evaluate a binding
Get PDB Wizard MetaNode 1 : 2 site region around a ligand Run Maestro Extract MAE
| __;; Properties Text Viewear
Split the protein and lafgest ligand Siternap
isuali
i ap Site properties

f Quickforms rJDh Manager Selection

Region about selected atoms plus N A buffer will be examined |5

Require at least M site points per reported site |15

keeplogs

i yes @ no

hostCPU |Incalhnst:2

oK ][ Apply ][ Cancel

SCHRODINGER.




Start-up Script - Options

schrodinger.hosts file will be used.

Only affects the current session (don’t permanently alter the workspace settings in
KNIME preferences) -knimelnstallDir <directory> ... Set the KNIME installation directory to

o . , , <directory>.
-help .. Print information on command line options

It can also be specified in the schrodinger.hosts file adding a line knime: <path> in the

-data <directory> ... Use <directory> as the KNIME workspace rather than the localhost section. This installation is then used in the Maestro workflows menu.
default of ~/workspace

®  -maxHeap <value> ... Set maximum heap size to <value>
ex: -maxHeap 1024m Batch execution specific options:
¢ -maxThreads <value> ... Set maximum working threads to <value>  © -batch ... Invoke the batch executor/engine
¢ -defaultHost <value> ... Set default host from the schrodinger.hosts ¢ -nosave ... Do not save the workflow after execution
file (default is localhost) has finished
¢ -deleteTempFiles <value> ... Set option to delete temporary files  (true ° -reset ... Reset workflow prior to execution
or false
) ¢ -preferences ... path to the file containing eclipse/knime preferences
¢ -ooCmd <value> ... Set Open Office Spreadsheet command to o ) ] _ ) ] _
<value> -workflowFile=<file> or -workflowDir=<dir> ... Workflow as zip or in a
workspace

-schrodingerTempDir <directory> ... Set Schrodinger temporary directory to _ o _ )
<directory>. -destFile=<file.zip> or -destDir=<dir> ... Place where the executed

workflow should be written (otherwise only saved in place)

If <directory> is "FromSchrodingerHost", then the value of 'tmpdir:' for 'localhost' in ) _ _
schrodinger.hosts file will be used. -option=nodelD,name,value,type ... Set the option with name 'name’ of the node

with ID 'nodelD' to the given 'value', which has type 'type’

-knimeTempDir <directory> ... Set KNIME temporary directory to
<directory>. And a couple others (see the —help message)

If <directory> is "FromSchrodingerHost", then the value of 'tmpdir:' for 'localhost' in

SCHRODINGER.



Start-up Script - Applications

Human readable option names (eg batch, memory)
* Instead of knime —Xmx4096m or in knime.ini

Define the Schrodinger environment and use the start-up script options with a stand alone
installation (-knimelnstallDir), shell silenced on Windows

Use several KNIME versions, extensions in beta test (-knimelnstallDir)
Easy file clean up (-knimeTempDir and -schrodingerTempDir)

Use a workspace on different machines (-maxHeap -schrodingerTempDir -knimeTempDir -
maxThreads) and platforms (-ooCmd -defaultHost )

Make sure you didn’t forget to turn on Delete temporary files again (-deleteTempFiles true)
Example:

knime -maxHeap 4096m -max_threads 5 -defaultHost localhost

-schrodingerTempDir /tmp/KNIME/ -knimeTempDir /tmp/

-deleteTempkFiles true -ooCmd oocalc -data mainKNIMEworkspace/

SCHRODINGER.



2012 New Features — KNIME menu in Maestro

KNIME menu in Maestro under workflows
Structure exchange
* To send structures to and from an open KNIME session
Run KNIME workflows
* Build, import, edit and run workflows from Maestro on project table data.
Input, output from Maestro specified by changing node names.
Dynamically generated GUI to alter some parameters.
* Rename and organize workflows in categories.

They can also be installed under Scripts (running a workflow doesn’t required any knowledge about
KNIME)

* Disconnected calculations and progress tracking in Jobcontrol

*  Workflow tools and examples available on the Workflow web page:
* Process PDB codes, Split and align multimers, Binding site RMSD matrix
* Nearest neighbour similarity distribution, Substructure search
* others will be added to the workflow page (eg Compound set filtering)

SCHRODINGER.




KNIME — Maestro connection

KNIME
used interactively

o o o o T
Scripts  Window Help [ Fite - Edit- View Search Run MNode Help
tation Labels Build Fragments Fawvorites | < 3 S | 100% <~ || § = c T DODEOCDOO® & =EF Q E »<
KMIME-Maestra Connector (] ' ] ) ] _ _
Server: Stop

Status:  Serwver running at port: 80071

KENIME nodes connected:

From KNIME

To be sent to KNIME
ligands
LigPrep_forms (1}

Send structures to selectsd KNIME node:

| Project Table (selected entries) | % | | Send ]

[ Close ][ Help ]

=spot center; right click on atom/bond and hold=menu

Frogect Tabibe — Scrabch Fropct = 1
Lrtry  Prgperty Gmoup  ePlayer

Stars In Title m docking scare
[1] - Crystal structures
LACE
LAET ] '
LACE
(2] - Known active
(3] - Inactiwve compounds
[4] - Ligprep forms
5] - Haestroled 3440FE1851T213_

e

131

ekt
iy

EE

W

(&]

17}
[54]
155]

11 +++07071




Maestro - KNIME structure exchange

ME_input. prj @@@

pts  Window Help

http://www.schrodinger.com/knimeworkflows/
Validate docking parameters

| Labels Build Fragments Fawvorites

KMIME-Maestro Connector (3]
Server: Stop
Status:  Serwver running at port: 80071
KNIME nodes connectsd:
From KNIME
To be sent to KNIME
ligands
LigPrep_forms (1}

—

—enter; right click on atom/f/bond and hold=menu

Extract ligands

-

ign binding sites

| =
[ =

Get PDB Protein preparation

.. == -""-I-

CX I And rendering
Crystal structures

Send structures to selectsd KNIME node:

[ Project Table (selected entries) | = | | Send ]

LI=12

[ Close ][ Help |

+origin tag

Glide Grid Reader | Olide Ligand o, 0y ectro Command
Docking

—N

- u

e
[= [==

CI=T 3!

Rendering
Froject Table — Scratch Project 5P
Dubde Zelect Driry Property Group  eflayer
(=] Row Stars In Title
131 = [1] - Crystal structures
; m jl: AT Prime MM-GESA Post-processing ROC Curve
5 o+l o P
(3] + (2] - Known active
i17) 4+ [3] - Imactive compounds
54 4+ (4] - Ligprep forms
1551  — 5] - Maestrofmd_34402B18517213 =2 =13


http://www.schrodinger.com/knimeworkflows/

Run workflows from Maestro

Maestro - KNIME_input.prj

Connect to KMNIME. ..

,E New.. % Protein Preparation Wizard. ..
L' Manage... Virtual Screening Workflow. ..
Install... Induced Fit Docking...
Update... OQM-Polarized Ligand Docking...
Ligand and Structure-Based Descriptors...
Install examples .

P450 Site of Metabolism L

vendor database filtering... R
Cherninformatics :
Filtering

General tools

PDE list preparation...

| Jobs: O/0 | Atoms:@/3511/5720

Entries:1,/1900 Res:363 Chn:1 Mol:12 Chg: -9

Q:1WEL R ERPTFYROELMNETIWEVPERY ONLEPVGESGAY SEVCAAFDTETGLEVAVEELSER
11723 :Ligand:=L12

aestro Project Edit VWiew Workspace Tools Appligationsgcripts Window Help

Fragrments Fawvorites

PDE list preparation ]

PDE list preparation

Load a list of PDB codes and preprocess or prepare them
automatically

[ Open in KNIME... | | Create a Copy |

Input:

None
Output:

- New group

- Maestro message Warning if the structures are
prepared automatically

Parameter:

PDE code list - PDBE codes [l'n'EM, 1we3, 1wW7H, 1louy

PDE code list - Mode: |Preprocess| = |

F’ [] save after execution

KMNIME workflows and sessions

SCHRODINGER.

Commands: | . Run | |

Cancel | | Help |




Run workflows from Maestro

Maestro - KNIME_input.prj
Maestro Project Edit Wiew Workspace Tools Appligatinnsgcripts Window Help

Connect to KNIME.. e

New.. *% Protein Preparation Wizard...
E Manage... Virtual Screening Workflow.... Fragments Favorites
Install.. Induced Fit Docking... PDE list preparation ()
Update... QM-Polarized Ligand Docking... . )
— . J 9 . PDB list preparation
Ligand and Structure-Based Descriptors...
Install examples Cx Load a list of PDB codes and preprocess or prepare them

P450 Site of Metabolism C

automatically

Vendor database filtering...

- . | Open in KNIME... [DCreate a Copy |
eminraormatics L

Filtering Cx Input:
General tools - B None
PDE list preparation...

p = T Output:

- New group

- Maestro message Warning if the structures are

=5 A=A - : BER prepared automatically
Edit WView Node Search PBun Help @

PDE code list - PDEB codes |1'|'|'E3=1J IwWa3, 1w7H, 1ouy

4 *0: PDB_list_preparation -+ *0:25 - PDB code list &2 = =

PDE code list - Mode: |Preprocess % |

String Radio i
Buttons Java Edit Variable

=

=Y

[ ¥ String Input

3 @ SV Get PDB
™

" 0 gCOMBO  Switch

PDB cc:dt-ar; GUlIsetting =5 | Run | | cancel || Help |
= L

-

lol:12 Chg: -9

- | RVAVEELSR % [] save after execution

[« ] I [ [»]
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Run workflows from Maestro

Maestro - KNIME_Iinput.prj

Maestro Project Edit Miew Workspace Tools Appli;atiﬂnsgcriptS Window Help
Connect to KNIME .. - kwme ]

New... *F Protein Preparation Wizard...

—

Manage... Virtual Screening Workflow.... R e =

Install... Induced Fit Docking... PDE list preparation 3
Update... QM-Polarized Ligand Docking... . .
S . 9 S : PDE list preparation
Ligand and Structure-Based Descriptors...

Install examples G P450 Site of Metabolism Load a list of PDB codes and preprocess or prepare them

automatically

| Open in KNIME... | | Create a Copy |

Vendor database filtering...
Cheminformatics C

Filtering r Input:

General tools C None
'ﬁ Monitor
Job ID Name Status Errs Start Time Host Application Project =
: B : : e A== ' Qutput:
= workstation?-0-dedfladd Vendor_database_fil. incorporated : fi. 0 2011-12-07-08:47:12 workstation? KNTIME KNIME_input.prj
workstation2-0-4edflasl MolecularDescripto. completed o 2011-12-07-08:48:33 workstation2 KNIME_input.prj
workstation2-0-4edflas58 MolecularDescript. completed [t} 2011-12-07-08:48:40 workstation2 KNIME_input.prj - NEW grﬂup
workstation2-0-4edflaSe MolecularbDescript.. completed o 2011-12-07-08:48:46 workstation2 KNIME_input.prj
workstation2-0-4edflafs MolecularDescript. completed o 2011-12-07-08:48:53 workstation2 KNIME_input.prj - .
workstation2-0-dedflaGh  MolecularDescript. completed o 2011-12-07-08:48:50 workstation2 KNIME_input.prj - Maestro message Warnlng if the structures are
workstation2-0-4edfla96 Ligprep_in_3751460.. completed : finis. 0 2011-12-07-08:49:42 workstation2 Para_LigPr. KNIME_input.prj 1
workstation2-1l-4edflaf99 Ligprep_in_375146.. completed : finis. 0 2011-12-07-08:49:45 workstation2 Ligprep KNIME_input.prj| | prEparEd EUtGmatlca”y
workstation2-0-4dedfladc Ligprep_in_3751l46.. completed o 2011-12-07-08:49:48 workstation2 Ligprep KNIME_input.prj
workstation2-0-4edflafe Ligprep_in_375146. completed o Z011-12-07-08B:49:50 workstationZ Ligprep KNIME_input.prj Farameter-
workstation2-0-4edfladf Ligprep_in_32751l46.. completed ] 2011-12-07-08:40:51 workstation2 Ligprep KNIME_input.prj
= workstation2-0-4edflaf9 PDE_list_preparatio. completed : finis.. 0O 2011-12-07-08:49:45 workstation2 KNIME KNIME_input.prj
workstation?-0-dedflaah prepwizard_lgxxl_i. completed [t} 2011-12-07-08:506:03 workstation2 ProtAssign KNIME_input.prj PDB CDdE ||5t _ PDB CCIdES 1w34 1\\'83 1'I'I|._||'H IDUY
workstationZ-@-dedflabd prepwizard_lgxxl_i. completed o 2AL1-12-07-08:50:14 workstation2 ProtAssign HKNIME_input.prj [ ! ! ‘4
(] [+] .
Show: [Jobs from this projectonly =) Monitor frequency. (1 | w ] sec PDE code list - Mode: |Preprocess &
e -
[ Delete. [ CleanUp | [ Postmorem... | [ Refresh |
| Details File
File: /homefjc/Priectsicurrent/PDE_list_preparation_plUC0zbiF14k. log
Running KNIME in batch... hg -g
DEBUG Workflow: Jhomesjcs. schrodingers/masstro93 workflows/POE_list_preparation_dir/PDE_list_preparation
STATUS Running KNIME: Jusrflocali/schro-latest/knime -batch -nosplash -
workflowDir=/home/jc/ . schrodingerfmaestrod3/workflows/PDRE_list_preparation_dir/POB_list_preparation -nosave - LSRR -
option=39,output_file_name,/tmp/PDE_list_preparation_pIUCOzbiFldk_l_new_group.mas, String "-option=25/21,value/walue, LWE4, LWEZ,String" - I:I Sawve after execution
option=25/22,valuesvalue, Preprocess, String
Finished in 28 secs (2B380ms)
STATUS finished command line | | Run [ Cancel ] [ HElp ]
[ Clos= 10 Help 1
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Splits and align multimers

i e | |

-

m Maestro

Maestro
Project Edit View

Run from Maestro

Title: 1C
PDE ID:

Project

Edit  View Workspace Tools Applications Workflows  Scripts Window  Help

Workspace Style Saved Views Display Atoms Representation Labels Build Fragments Fawvorites
Split and align multimers
Split protein multmers by chain ID and align
binding sites.

Open in KMIME.. . | |Create a Cnpyl

Inpuk:

- Selected entries (homomultimers)

Ouwtpuwt:

m

- Mew group - in the project table

Parameter:

@ Yes

Aligni:
Mo

Save after execution

String Radio
Buttons  Java Edit Variable Protein A . | Run || cancel ||  Help |
. I R a2 R -
( Molecule Reader | Split IF Switch End IF (Molecule Writer] |. ight dick on atom/bond and hold=menu
o1 Q iy £ — =]
e B
Alignment or not = = =
! Assign bond ! [ =] [ =
[ =) order and Split GUlsettingRADIO Alignment Mew group|- E 2D ,;@ 33
( Selected entries | by structure or not in the project table ) = )
(homomultimers) Shayy 2D Structure Show Family
Ry Stars In Title Entry IL Entry Mame FPDB TIT PDE II POEB RESOLL P
[2] — [1] - Process_PDB_codes_f ..
1 || 12 1 Process_PDB_codes_ft82L... CYCLO... 1CK2 3.000 X
2 I 1502 2 Process PDB_codes_ft82L... CATAL... 1502 2.400 X
L} F

SCHRODINGER.




2012 New Features — Functionalities

Functionalities
* Phase shape - ability to search a database

* New surface column type — created with the Python script node and displayed with Run Maestro
node

* Phase hypothesis and Glide grid types- display and access to the path

*  Python script node new functions and access to the flow variables
Many fixes and minor improvements

* Some nodes were renamed (eg Table Viewer, Run Spreadsheet Viewer)
Metanodes (available on the Workflow page)

°  Run Maestro 1:1

°*  Run PyMOL

* Jaguar pKa List of all the nodes

* Sitemap New workflow examples

* Glide grid writer

SCHRODINGER.




Some new metanodes and surface cell type

Run Maestro

Protein Preparation Sitemap
Get PDB Wizard MetaNode 1: 2 Table Viewer
Evaluat T it =
. . Vallate In e ¥ ' ; ]
| GLI=) |G Split the protein resgii d |-';I Site visualization
T ' gion around a liga ) )
Protein-ligand complexes and largest ligand Site properties
Dialog - 0:8411 - Sitemap(Evaluate a binding site region)
File id generation Glide grid writer
f Quickforms |/Juh Manager Selection |
QOutput Column Structure: Around the centroid GuUl
of the sites
) Input plus Output @ Output replaces Input ' Output only
Column containing input |CT | ]
String Radio
Region about selected atoms plus N Angstrom buffer will be examined |5 Buttons Java Edit Variable Java Edit Variable
Require at least M site points per reported site (15 | Eﬁ" - EF
eI S = LI~ (LI Python Script 1:2
Keep surface files Options deleteTempFiles
il yes ® no
Keep surface files: . E.j .
Sitemap on the whole protein
® yes 'no
host:CPU |I0calh05t:1
oK ] [ Apply ] [ Cancel ]

|
SCHRODINGER.



Some new metanodes and surface cell type

Protein Preparation Run Maestro

Sitema
Get PDB Wizard MetaNode 1: 2 P Table Viewer

split the protein
Protein-ligand complexes and largest ligand

Dialog - 0:8411 - Sitemap(Evaluate a binding site region) |

File
l/ Quickforms |/Jl]|.l Manager Selection | Around the centroiy
of the sites ==
OUtI]Ut Column Structure; Maestro Project Edit View Workspace Tools Applications Workflows Scripts >
Project Edit View Workspace Style Saved Views Display Atorms Representation Labels >
2 Input plus Qutput @ Output replaces Input Output only ; [
Column containing input: |CT |
Region about selected atoms plus N Angstrom buffer will be examined |5
Require at least M site points per reported site |15 |
keeplogs
) yes @ no
| == In Title Entry ID SiteScore size Dscore wvolume
Keep surface files: — [1] - internal M.
B 1¥TK site_ 1 5] 1 1.027 125 1.9267 385, 8.
i yes ) no I 1YTK site 2 5| z 0. 966 81 ©.723 210.6.
™ 1¥TK site 3 5] 3 0.956 73 1.001 228.0.d
I 1¥TK site 4 5] 4 0.806 21| ©.723 47.671
host:CPU |||:||:a|h|:|51j1 I 1¥TK_site S s 5 0.772 56 0.774 168.7..
W 1YTK 6
[ 30Tl site 1 5] 7 1.169, 125 1.238 289.8..
[ 30T1_site 2 5] 8 1.020 150 ©0.951 468.1..
[ 30Tl _site 3 s *] 0.958 230 0.989 694.5..
[ oK ] [ Al [ 3071 _site 4 s 10 0.773 56 ©.718 110.7.]
|| [ 3071 _site 5 5] 11 0.683 34 ©.637 117.3.]
bt — 30T 12
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Splits and align multimers workflow example

Split a protein multimer by chain ID and align binding sites

Run Maestro
Get PDB Molecule-to-MAE Assign Bond Orders Split by Structure Align Binding Sites
-.l" - u
1 PDE structure In case the input Chain
are unprepared PDB structures
* Run on a set of multimers
Java Snippet Group MAE Loop End Run Maestro
Split by Structure Chunk Loop Start Ungroup MAE Align Binding Sites
CLI= LLI=
Iteration Group again
Chain
Rowy Stars In Title Entry IC Entry Name FDB TIT FPDB I PD
[2] — [1] - Process_PDB_codes_f ..
1| seega O 102 1 Process PDB_codes ft82L... CYCLO... 1CxX2
2 wriete 1502 2 Process_PDB_codes ft82L... CATAL... 1502
e = [2]-splt_and_align_rmuki.
3 tririe 1CK2 3 Process PDB_codes_ft82L... CYCLO... 1Cx2
4 Lriric 12 4 Process_PDB_codes ft82L... CYCLO... 1Cx2
5 wricis Il 12 5 Process_PDB_codes ft82L... CYCLO... 1Cx2
6 ricic 12 o Process_PDB_codes ft82L... CYCLO... 1Cx2
7| srnag O 1502 7 Process_PDB_codes ft82L... CATAL... 1502
B| wrisig 1502 8 Process_PDB_codes ft82L... CATAL... 1502
9| L ] 1502 3 Process_PDB_codes ft82L... CATAL... 1502
10| sriris| ] 1502 10 Process PDB_codes ft82L . CATAL... 1502 1
4 | m | 2
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Splits and align multimers

Run on a set of structures (some of them may have only one chain)

Get PDBE  Split hai Chunk L Start| N ber of chai
plit by chain unic Loop umiber of chains IF Switch . - . End IF Post-processing Loop End Run Maestro

H I Align Binding Sites

a—— T )
& 1 = = - = 2
=
PDE structures For each structure — ) — = —
Fore than 1 chain .
Of the chains
O Maestro = | = 22

Deal with structures with only 1 chain

TableRow To
Math Formula Jawa Snippet Variable

mb—bﬁ'b—b@'

Project Edit View Workspace Style Saved Views Display Atoms Representation Labels Build Fragments Favorites

Exctract MAE
Ungroup MAE Properties Row Filter

—+1
4‘3’@:’—'}@}_}5&

1
F.ow count 1 chain

=
Fatoms Get rid of
the ligands

Jobs: 0/0 | Atoms:102/18336/36248 Entries:4/10 Res:2228 Chn:4 Mol:12 Chg:48

l middle=xy rotate; ctrl+middle=z rotate; right=xy translate; right dick on atom=spot center; right dlick on atom/bond and hold=m

SCHRODINGER. \




Splits and align multimers

| o S |

-
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2011 New Features

Infrastructure
e Windows installers
e (Canvas 2D renderer on 64 bit KNIME workbench

* New start-up scripts option- memory limit, temporary directory... user/machine/OS-specific
parameters

New nodes

* Desmond system builder and Molecular dynamics

* Desmond trajectory manipulation and extract frames

* Desmond trajectory and CMS Readers

* Phase query on files (already possible on a Phase database)

* Canvas model building and prediction nodes (PLS and Bayes classification)
* Run Canvas

* Filter structures based on an ASL expression

* Calculate properties
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2011 New Features

Node options and functionalities

* Prime Build homology model- include ligand and cofactors

* Run Maestro- import groups, read Hypotheses, specify a project to add the structures to
* Protein preparation wizard, Epik, Molecular descriptors- job distribution

* Ligprep- Implicit conversion

Even without a dedicated node

* Search PDB header, Ligand Interaction Diagram (using the Chem. ext. tool node)
* Variable based readers (flow variables port added to each node)

* Distance, angle or dihedral measurements (Python node)
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Report designer

Isomenthone conformational analysis

Conformer populations
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KNIME 2.2- some new features

New features
Add flow variables port to each node. Enables control on execution order
Allow for optional inputs. See Concatenate (Optional input)
Loop-Concept for Chunking- implement streaming like approach
see also Schrodinger Row iterator loop start node (one row at a time)
Support for workflow-local files (separate storage in workflow folder)
Preconfigured Workflow example server

New Nodes
Joiner (more flexible matching criteria, scalability, composite keys,...)
Ungroup node- Split Collection in Rows
Loop End node with two in/outputs
CSV Reader - more flexible than File Reader node when input structure changes
(Schrodinger’'s CSV reader node can read several files), Excel reader supports .xIsx
In Labs: Web Analytics, Spotfire nodes, Modular Data Generation nodes
Logistic Regression Learner & Applier, Item Set finder node ...
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KNIME 2.3- some new features

Upgrade to Eclispe 3.6.1/BIRT 2.6/Java 1.6.0_22: enables KNIME to fully run on Mac OS X, no more
xulrunner version problem

Sticky notes for workflow annotation
Support for Hotkeys (e.g. to open a node's data output view)
Data Flow Switches- IF/ENDIF, CASE/ENDCASE/ENDModelCASE nodes

Preference option to omit the default node label ("Node 12") on node creation, to change the font
size for node name and label. Switch to turn off the node labels above the nodes (e.g. "File Reader")

External tool- can be used as extension point (Java code to create simple interfaces)
Ability to export KNIME views and KNIME workflows as SVG image

Boolean DataType, Variable support for Database Reader and Database Connector and "Image" port
to carry, e.g. R views (needed for reporting)
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KNIME 2.3- some new nodes and functionalities

Table creator- input the table content

Create Table Structure- empty table with predefined structure

Java Edit variable, Java Expression based Row Filter and Row Splitter
Column to Grid- split and turn a column to a grid to be used in a report table
Read PNG Images, Image to Table and SVG Writer nodes

List Files- list file locations

Loop End (Column Append)- collecting columns instead of rows

Extract Column Header into data row

Excel Reader- speed improvements & user feedback on analyze

A generic Cell replacer node

Automatic Binner, Binner Apply nodes. Sparkline Appender node

Java Snippet- Add Missing Value Handling, ability to throw exception (exits node execution)
Variable support to be available in R nodes

Extract System Properties (e.g. temp file, current user account)
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Workflow annotations
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Column to Grid, Read PNG images
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Table creator

Glide Grid Reader
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Schrodinger KNIME Extension Development Team

KNIME Extensions Product Manager: Jean-Christophe Mozziconacci

jcmozzic@schrodinger.com

Vice President: Matt Repasky
Main Developer: Ravikiran Kuppuraj
Technical Support: Katalin Phimister, Pavel Golubkov
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