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druggable versus undruggable

“almost no overlap in property 
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DNA as a compound barcode
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DNA
sequencing

ATG
 GAC

Molecular evolution, „survival of the fittest“

• Generic, disease- and target-agnostic assay design 

• Purified recombinant tagged proteins

• Efficient: microgramm amounts
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Encoded combinatorial chemistry

100 x 100 x 100 = 1.000.0000 compounds

Scalable, efficient
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“almost no overlap in property 

space between PPI and 

„druggable“ pockets“

Expanding chemical space, de novo library design

Chemical reaction space?

Building block selection?

Reactivity of chemicals? 

1. Machine-learning approaches for screening library design?
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after treatment with 10 % TFA

7-deazaA-DNA
chemically stable to protic acids and to many Lewis acids
ligatable, amplifiable, readable code for DEL
→ expanding chemical reaction space for DEL

Chemically stabilized DNA
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data preparation filtering 
cascade

descriptors 
calculation clustering

NH

100k reactions

A barcode with enhanced chemical stability

→ 2. Selection of reactions from vast chemistry databases?

Chines… Ickstadt, Chemical Science, in revision

→ Application of data science tools

→ Navigate chemical reaction space 
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Navigate chemical reaction space 
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Navigate chemical reaction space 

Comprehensive chemistry databases are commercial.

3. Access to chemistry data, e.g. from patents?



DEL design

NH

CPG

A 1. reaction
2. cleavage

BA ? 3. ligate codes
4. reaction

BA ? C

branch: key step - structural diversity from reactions

couple branch couple

on-DNA reactions:
Klika Škopić Chem. Sci. 2017 

Klika Škopić Org. Biomol. Chem. 2017 

Potowski Chem. Sci. 2019

Kunig Org. Lett. 2019

Potowski Bioorg. Med. Chem. Lett. 2020

Klika Škopić J. Am. Chem. Soc. 2019

Kunig Angew. Chem. Int. Ed. 2020

Potowski Org. Lett. 2021

Potowski Angew. Chem. Int. Ed. 2021

Klika Škopić Org. Lett. 2022
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CPG

A 1. reaction
2. cleavage

BA ?
FG FG

• aim: DELs w. 1 mio compounds

• bifunctional starting materials

• diverse chemistries



DNA-wash-column

Carboxylic Acid

DNA

Reaction solution

DNA 
and 

Building 
Block
in one 

row

Wash colums and 
rack:
Same positioning of 
samples!

A glimpse into the lab
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Building block reactivity
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4. Every BB to be profiled: Machine-learning for reactivity prediction?


Diagramm1

		Product

		No Product



10

9



Tabelle1

		

		cat		Product		No Product

		val		10		9







From DEL synthesis to compound identification
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DNA
sequencing

bioactive
molecule

ATG
 GAC



• barcode PCR encodes selection experiments

• algorithm calculates enrichment factors

• accounts for differences in individual DNA amplification efficency

algorithm: Ina Dormuth, Lukas Arendt, Profs. Fried and Rahnenführer (TU Dortmund)
NH

X
manual analysis enrichment factor analysis
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Kunig, Angew Chem Int Ed.2020, with Prof. Dömling, U. Groningen
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5. Machine learning for compound identification?
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Data science impacts…
encoded library design
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A1-x

B1-x C1-x

reactivity prediction of chemicals

DEL screening data analysis
DNA

sequencing

bioactive
molecule

ATG
 GAC
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design – data analysis – prediction – design
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Special Issue on DELs

spreading the message
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Volume on DELs
w. Prof. Damian Young

Houston



Thank you!


	Foliennummer 1
	Foliennummer 2
	Foliennummer 3
	Foliennummer 4
	Foliennummer 5
	Foliennummer 6
	Foliennummer 7
	Foliennummer 8
	Foliennummer 9
	Foliennummer 10
	Foliennummer 11
	Foliennummer 12
	Foliennummer 13
	Foliennummer 14
	Foliennummer 15
	Foliennummer 16
	Foliennummer 17
	Foliennummer 18
	Foliennummer 19
	Foliennummer 20

