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CReM modes
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CReM applications
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1. Scaffold decoration
2. Enumeration of analog series
3. Hit expansion
4. Lead optimization
5. De novo design



http://crem.imtm.cz

CReM web app
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http://crem.imtm.cz/


Scaffold decoration
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Sequential apply of GROW mode to the seed molecule.
Particular positions of the scaffold can be protected from substitution.
Size of added fragments can be adjusted.

iteration 1

iteration 2

atoms to decorate

http://crem.imtm.cz

http://crem.imtm.cz/


Enumeration of analog series
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iteration 1

iteration 2

atoms to replace

Sequential apply of MUTATE mode to the seed molecule.
Particular atoms (scaffold) can be protected from replacements.
Size of replaced and replacing fragments can be adjusted.

http://crem.imtm.cz

http://crem.imtm.cz/


Hit expansion: inhibitors of main protease SARS-CoV2
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5RGX

-6.2 7.0 9.4

docking score (Autodock Vina)

* in collaboration LifeChemicals company (Ukraine) and UOCHB (Prague)
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Lead optimization: tubulin inhibitors
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* in collaboration with Mirek Soural group (UPOL, IMTM)

lead

-10.7 -10.4 -10.0
docking score

docking score: -10.2

IC50



De novo design using docking (CDK2 inhibitors)

hinge region 14

2FVD
Ki = 3 nM

docking score = -8.7
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186 383 structures were generated
10 964 docked to the hinge region

• MW ≤ 450
• RTB ≤ 5
• radius = 3
• hinge region binding
• search algorithm: “deep” clustering
• nclusters = 25
• nmols per cluster = 2
• nreplacements: 2000
• fragment size: 1-10

De novo design using docking (CDK2 inhibitors)



smi id Docking score logP MW QED SA

002-009344-00 -11.6 2.21 433 0.579 2.48

002-016242-00 -11.4 3.59 440 0.573 2.49

002-022716-00 -11.2 2.68 439 0.564 2.7

002-006301-00 -10.9 2.38 425 0.514 2.48

002-012455-00 -10.8 2.04 386 0.534 2.49
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De novo design using docking (CDK2 inhibitors)

Examples of top structures with SA < 3, logP <4, QED > 0.5
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De novo design using pharmacophores

Pharmacophore model

Iterative grow
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De novo design using pharmacophores (CDK2 example)
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2FVD
Ki = 3 nM

docking score = -8.7

De novo design using pharmacophores (CDK2 example)
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structure-based
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233 635 structures were generated
521 matched at least 5 features



smi id
Docking

score
logP MW QED SA

225 -11.9 5.52 452 0.342 2.73

732 -11.9 2.2 518 0.416 2.62

397 -10.9 4.31 427 0.411 2.42

487 -10.8 4.61 406 0.568 3

377 -10.7 2.31 391 0.706 2.59

517 -10.7 1.77 392 0.346 2.89

Results from top 10
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Control of synthetic feasibility within CReM
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Content of fragmented library

all ChEMBL
compounds
(1 554 160)

compounds with 
SA score ≤ 2.5

(572 527)

compounds with 
SA score ≤ 2

(107 806)

Context radius

1

2

3

4

5 more conservative 
replacements

less conservative 
replacements

Polishchuk, P., Control of Synthetic Feasibility of Compounds Generated with CReM. 
Journal of Chemical Information and Modeling 2020, 60, 6074-6080. (10.1021/acs.jcim.0c00792)



Tips for own workflow implementation
radius = 1 radius = 3

exploration vs. exploitation 

large steps (large structural changes) 
in the beginning and small steps to 
fine tune promising candidates


