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1 Introduction

In the presented work we consider a problem of designating optimal routes through the peaks in NMR spectrum. The problem has its origins in the field of structural bioinformatics, namely it is one of the intractable steps in the process of three-dimensional RNA and protein structure determination using Nuclear Magnetic Resonance (NMR) spectroscopy in solution. A reconstruction of specific routes that trace the transfer of magnetization between the molecule nuclei interacting during NMR experiment leads to an assignment of those peaks to their parent-atoms [1]. This, in turn, starts the procedure of computing parameters of the molecule structure what contributes to a reconstruction of its three-dimensional fold [2].
2 Methods
Several methods have been proposed to automatically trace the transfer of magnetization in the two-dimensional NMR maps of biomolecules. They are usually addressed either to proteins or to RNA, since NMR experiments and NMR data interpretation differ for these molecules. The most popular methods are based upon tabu search approach, evolutionary algorithms, simulated annealing, Monte Carlo optimization, beam search and some other strategies [3],[4]. In the recent years, processing of multidimensional NMR spectra recorded for proteins has significantly developed. It has been followed by designing new methods that assign NMR signals based on data collected in n-dimensional spectra (where n >2). In the case of RNA, a computer-aided analysis of data collected during multidimensional NMR experiments still lags behind. 

The current work presents solutions that deal with two- and three-dimensional maps recorded for RNA molecules during their NMR analysis. They make use of the integer programming formulations of the problem of finding the routes crossing NMR peaks in the RNA spectrum. The problem of routes is modeled as the orderly colored longest path problem on a k-edge colored graph. Its definition has been introduced in [5]. We demonstrate the alternative IP models to optimize a reconstruction of pathways in k-edge colored graphs. We also present the results of computational experiments run to compare the efficiency of the proposed models in processing of NMR spectral data. The test set contains experimental and simulated data. Computational results are evaluated due to a series of constraints provided by NMR experts.
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