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Optimization of automated NMR data analysis for in-cell NMR structure determination
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In-cell NMR has enabled the direct observation of proteins in living cells. We
developed the CYANA software specifically for in-cell NMR. The automated chemical shift and NOE
assignment algorithms in CYANA were adapted for better handling of in-cell NMR spectra processed with
nonlinear sampling techniques.The automated chemical shifts assignment is significantly more robust and
efficient than previous methods, and NMR structure calculation algorithm based on Bayesian inference are
cornerstones for this. Compared to spectra of purified proteins, in-cell NMR ones typically show a
significant number of background signals, low signal-noise ratio, and broadened signals that lead to much
higher assignment ambiguity, which makes it difficult and cumbersome to check all possibilities manually.
An algorithm can exhaustively search all candidates and determine assignments more quickly and more
objectively. The viability of the in-cell CYANA approach was shown by applying it to in-cell NMR data.
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