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The OHD:LUB Project: Implementation Workflow

The OHD:LUB project represents the Action’s proactive "success story," demonstrating how interdisciplinary collaboration can
accelerate drug discovery under budget constraints.

Phase I: High-Standard Virtual Screening

Crtomir Podlipnik and Marko Juki¢ reported on the computational campaign executed on the Vega HPC system(10 petaflops):
Library Size: 36,000+ compounds (In-house + Commercial diversity sets like GSK Kineto Box).

Computational Status: 21 of 22 targets are fully docked.

Post-Docking Analysis: The team is utilizing a "3D Post Viewer" and interaction fingerprints to harmonize scores and define
target-specific cutoffs.

Phase ll: The "Eco-Aware" Triage (New Methodology)

A critical innovation discussed was the Option B Triage. Rather than filtering for toxicity at the start, machine-learning (ML)
ecotoxicity models will be applied post-docking. This allows researchers to select hits that are both high-affinity and
environmentally benign, creating a "Green Drug Score." This is developed in collaboration with Daniele Aiello.

Experimental Validation Strategy
The virtual shortlists must be validated experimentally before the end of the COST Action (October 2026).
Protein Production: A "call to action" was issued. Labs that proposed targets must verify their capacity to purify proteins
immediately. Collaboration with the network’s structural biologists (Cecilia, Andrea, Marco Mazzorana) is vital.
Testing Infrastructure: Sheraz Gul (Fraunhofer) confirmed availability for High-Throughput Screening (HTS) and ADMET/Ecotox
testing in Hamburg.
Funding for Mobility: Remaining funds are allocated for Short-Term Scientific Missions (STSMs). Young researchers are
encouraged to visit host labs (Hamburg, Porto, etc.) to perform the physical assays on the shortlisted compounds.
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Some preliminary overview ....

1.) Targets preparation:

* Cleaning raw pdb with Schrodinger’s PPW

 Cavity detection and grid - generation (CMDOCK’s CMCAVITY)
* 22 targets - done

2.) Ligand preparation:
 Schrodinger’s Ligprep
* 644 chunks with 50 ligands each

3.) Docking:

« CMDOCK -standard protocol
 “keeponlybest scored pose
* 21 targets -done; 1 on queue

4.) Analysing the results:
* Jupyter notebook (to be constructed); Orange Workflow

5.) Viewer of docked compounds - in progress



FairMol - Docking

Web tool for analysing and databasing — docking results (In development)

& G ® 127.0.0.1:8090/ui/docking/poses/1001?db=Docking_T21a&hbond_mode=strict
Home Compounds Samples Plates Analysis
L] FAIRMOI DB: Docking_T21a
ADMIN Databases New compound Import Benchmark

Protein-ligand complex

Left: interactive complex viewer. Right: clickable PLIP-like interaction summary. Clicking an interaction thickens
and highlights it in the 3D view.

Clear highlight Strict H-bonds Permissive H-bonds
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-
Interactions v/

Surface v
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7 Fullscreen

| Screenshot
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Docking experiments

Smoke test

Summarize @ A Yy = z'

Reverse docking Proteins Tools Workflows Drug Fragments Functional Groups Patterns
API docs
Interaction summary Collapsible panels
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Interaction fingerprint calculated directly from the uploaded native ligand without docking. Current H-bond
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FairMol - Docking

Web tool for analysing and databasing — docking results (In development)

FAIRMol DB: Docking_T21a

Docking results

Sortable table and score distributions for all docking poses. Select an experiment to filter and compare against the native ligand.

DB Docking_T21a

Experiment

T21la-T21a (1001 poses) v

Table Histograms

# COMPOUND

1 OHD_Leishmania_216
T2la

2 OHD_Leishmania_19
T21a

3 OHD_Leishmania_193
T21a

4 OHD_Leishmania_346
T21a

5 OHD_Leishmania_110
T21a

6 OHD_Leishmania_97
T21la

7 OHD_Leishmania_363
T2la

Home  Compounds

Patterns

Target name

e.g. T213

SCORE A a
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Docking experiments
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Table with.results — sorting by ....
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60

40

Count

20

Docking score

MIT License



FairMol - Docking

PCA

t-SNE

UMAP

PaCMAP

uGTM

UGTM

Latent map over the selected feature
space. Physchem and checkmol-
derived spaces are especially useful

here

¥ SVD FAST (T-SNE / UMAP /
MODE PACMAP)

Enable TruncatedSVD
preprocessing

Reduces the feature matrix before the
nonlinear 2D embedding. Ignored for
PCA and uGTM.
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FairMol - Docking

Home Compounds Samples Plates Analysis Docking experiments Docking results Reverse docking Proteins Tools
FAIRMol DB: Docking_T21a
Patterns ADMIN Databases Newcompound Import Benchmark Smoketest APIdocs
OHD_Leishmania_92
D28 Back to results Load 3D

DB Docking_T21a ) This detail page is pinned to the current database context.

2D 3D Properties Samples Containers Heterocycles & FG Structural Profile Drug Similarity O PharmaFP-250 ADMET 3D Conformer

Heterocycles & Functional Groups

Analysis powered by faircheckmol_nodb — click any item to highlight its atoms in the structure.

Heterocycles

6 heterocycles 6 functional groups

Crinan,1,2-didehydro-

Enhanced name Crinan,1,2-didehydro-

Heterocycle

Crinan,1,2-didehydro-

Family fused heterocycle-like

1,3-Benzodioxole
Superclass fused heterocycle

&toms: 6,7, 8, 9,10, 11, 19, 20, 21

Structural analysis

Scaffold 6-membered N-heterocycle

Substituents hydroxy, trimethoxy
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5rings

fused heterocycle-like - fused heterocycle - 1 match

Workflows Drug Fragments  Functional Groups
Substructure search ....
Open docking pose (16) Edit Delete
Dncking a AL Analysis & G | @ 12700.1:8090/uifcompounds?query =C TCNCC2%3DCC%3DCC%3DC2 1 &search _type=substructureBipage _size=20&threshold=0.50
Compounds Samples Plates  Analysis Docking experiments  Docking results
+ FAIRMol 0B: Docking_T21a
Patterns ADMIN Databases Newcompound Import Benchmark Smoketest API¢
SEARCH WORKSPACE
Chemical search
Build a query, refine the result set, and sketch a structure without leaving the page.
C1CNCC2=CC=CC=C21 Substructure v 20/
Global compound selection stays available across the browser. Save selected compounds inte analysis sets A / B / C, then use union, intersection or

Query interpretation

SMILES/skica — exact substructure, nato relaxed vezi

fused heterocycle-like - fused heterocycle - 1 match
Atoms: 2, 3,4, 5,6,7,8,9,10, 11, 12, 13, 14, 15, 17, 18, 19, 20, 21

O select 22 DB Docking_T21a

Search motif

o

OHD_Leishmania_92

Search motif
D28
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Formula: C17H19NO4

=5 18°C
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O select DB Docking_T21a

OHD_Leishmania_92
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