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Spin relaxation measurements in liquids provi de most valuable information on internal dynamics of proteins, which is
a key factor of their functions. It is therefore important to provi de physical models that can serve as a basis for the
interpretation of the protein motions. Assuming that these can be related to the structure of the molecule, we recently
introduced a model based on a Network of Coupled Rotators to describe internal dynamics of proteins from the knowledge
of their three-dimensional structures. l5N NMR relaxation rates can thus be predicted and conformational entropies of
bond vector ca1culated. This approach also illustrates the absence of one-to-one relationships between order parameters
and conformational entropies, and therefore explains the difficulty to relate both quantities from experimental data.'
Further theoretical developments in the study of protein dynamics demonstrated the presence of multi-scale fast internal
motions, and this complex behaviour was shown to be accounted for by a simple mo dei based on fractional Brownian
dynamics: Structural dynamics also involves microsecond time scale dynamics, as shown by chemical shift modulation
measurements of backbone C'N coherences.' These experiments suggest the unusual view of a protein where slow
motions are present across the entire backbone, and with characteristics that can be related to the secondary structure
clements, This is clearly in contrast with the conventional picture usually provided by l5N NMR relaxation.
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The Carr-Purcell-Meiboom-Gill (CPMG) pulse sequence has been used in many applications. Recently, CPl;vfG has
been used in on-line measurements' where it was applied by long periods. In this case, 1800 refocusing pulsecan cause
undesirable sample heating and equipment overload, which can reduce their durability
and erroneous results. Thus, the purpose of this work is the experimentaland theoretical
analysis of CPMG sequence with low refocusing pulse flip anglesIl.Rl' A) using Bloch
equation and the effect on the T2 value under the parameters as magnetic field
inhomogeneity, common problems occurred in low magnetic field, in order to use it in
NMR on-line measurements. This Figure shows the experimental CPMG signals ofwater
obtained on-resonance with refocusing flip angles of 1800 (CPMG), 1350 (CPMG135),
90° (CPMG90) and 45° (CPMG45) in a less homogeneous field (FWHM=lOOHz).
However, CPMG signals with LRFA obtained in more homogeneous condition
(FWHM=15Hz) were similar for all flip angle studied for experimental and simulated results showing the robustness of
CPMG sequence. With this information it is possible to determine a limit to use different flip angles depending on
conditions of B, inhomogeneous field used, which it can reduce power by more than 75% in on-line measurements.
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