
	[bookmark: nev]PÉTER ENGLERT
Computer Science
MSc, 1. semester
Eötvös Loránd University
Faculty of Informatics
	






Supervisors:
	Krisztián Tichler
assistant professor, ELTE IK

	Péter Kovács
external,  ChemAxon Ltd.




Efficient maximum common subgraph search on molecular graphs

The maximum common subgraph problem is a classic NP-complete problem with many applications in the field of chemoinformatics. Its diverse uses include predicting biological activity of new compounds, lead optimization, automated reaction mapping, and measuring and visualizing the similarity of molecules.
Most of these applications have strict constraints on running time, so approximate maximum common subgraph algorithms are often preferred in practice. However, to develop an algorithm which is both fast enough and accurate enough for most practical purposes is still a challenge. Another difficulty is that in some cases, the quality of the common subgraph found by an algorithm depends not only on the size of the subgraph, but also on topological features of the one-to-one mapping between atoms of the two molecules that it defines.
We have implemented two different state of the art approximate algorithms at ChemAxon Ltd. based on the available literature, and developed different heuristics to improve upon them. The resulting algorithms have been evaluated, found to easily surpass previously set benchmarks, and successfully integrated into multiple products at ChemAxon. The purpose of this paper is to summarize our results.



