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Fast NMR data acquisition using advanced signal estimation for in-cell NMR
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The aim of this project is to develop a fast NMR data acquisition method
using an advanced signal estimation technique in order to be able to get structural information even
from molecules which deteriorate in a short time. Toward this goal, we developed a software that
can estimate NMR spectra from small amount of sampling data, which can be quickly obtained, by using
a novel technique called compressed sensing. With the estimation using the deep knowledge of the
characteristics of NMR data, we achieved higher performance than conventional methods.

NMR



NMR

in-cell NMR
NMR
NMR
NMR
in-cell NMR
NMR
NMR
1
2
NMR
3 NMR
4
4
NMR

1/N
1/N

NMR

Compressed sensing, CS

N NMR N

NMR

1/8

NMR
NMR

NMR

)+



2.
NMR
1. 1/8
NMR
1/16
RMS
76.9 %
RMS
NMR

NMR

RMS

75.9% RMS 98.6%

2. 1/16
NMR

Maximum Entropy
1/16
NMR
RMS
RMS 96.6 %

2

M. Banno, Y. Komiyama, W. Cao, Y. Oku,
K. Ueki, K. Sumikoshi, S. Nakamura, T.
Terada, K. Shimizu, Development of a
sugar-binding residue prediction system
from protein sequences using support
vector machine, Journal of Computational
Biology and Chemistry, , Vol. 66,
2017, 36-43
DOI: 10.1016/j.compbiolchem.2016.10.009



H. Tsujikawa, K. Sato, W. Cao, G. Saad,
K. Sumikoshi, S. Nakamura, T. Terada, K.
Shimizu, Development of a
protein-ligand-binding site prediction
method based on interaction energy and
sequence  conservation, Journal  of
Structural and Functional Genomics,

, Vol. 17, 2016, 39-49
DOI: 10.1007/s10969-016-9204-2

3
K. Sumikoshi, T. Ilkeya, Y. Ito, K.
Shimizu, Reconstruction of NMR spectra
using compressed sensing with multiple
regularization terms, 53
,2005 09 15 ,

K. Sumikoshi, T. Ilkeya, Y. Ito, K.
Shimizu, Effect of basis selection in
reconstructing NMR spectra  using
compressed sensing, 52

,2014 09 25 ,

K. Sumikoshi, T. lkeya, Y. Ito, K.
Shimizu, Reconstruction of NMR spectra
using compressed sensing, 51

,2013 10 29 ,

o
SUMIKOSHI, Kazuya

90431832



