Accepted Manuscript o

Direct Detection of Carbon and Nitrogen Nuclei for High-Resolution Analysis M E TH O D S

of Intrinsically Disordered Proteins using NMR Spectroscopy R e T

Felix M. Mottaghy

E.B. Gibbs, R.W. Kriwacki

PII:
DOI:
Reference:

To appear in:

Received Date:

Revised Date:

Accepted Date:

S1046-2023(17)30460-7
https://doi.org/10.1016/j.ymeth.2018.01.004
YMETH 4379

Methods

13 November 2017
8 January 2018
10 January 2018

Please cite this article as: E.B. Gibbs, R.W. Kriwacki, Direct Detection of Carbon and Nitrogen Nuclei for High-
Resolution Analysis of Intrinsically Disordered Proteins using NMR Spectroscopy, Methods (2018), doi: https://
doi.org/10.1016/j.ymeth.2018.01.004

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers

we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and

review of the resulting proof before it is published in its final form. Please note that during the production process

errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.


https://doi.org/10.1016/j.ymeth.2018.01.004
https://doi.org/10.1016/j.ymeth.2018.01.004
https://doi.org/10.1016/j.ymeth.2018.01.004

Direct Detection of Carbon and Nitrogen Nuclei for High-Resolution Analysis of
Intrinsically Disordered Proteins using NMR Spectroscopy

Gibbs, E. B.", Kriwacki, R. W."23"

'Department of Structural Biology, St. Jude Children’s Research Hospital, Memphis,
Tennessee, United States. “St. Jude Graduate School of Biomedical Sciences,
Memphis, Tennessee, United States. *Department of Microbiology, Immunology and
Biochemistry, University of Tennessee Health Sciences Center, Memphis, Tennessee,
United States

*For correspondence: richard.kriwacki@stjude.org
Abstract

Nuclear magnetic resonance spectroscopy (NMR) is a powerful technique for
characterizing the structural and dynamic properties of intrinsically disordered proteins
and protein regions (IDPs & IDRs). However, the application of NMR to IDPs has been
limited by poor chemical shift dispersion in two-dimensional (2D) 'H-""N heteronuclear
correlation spectra. Among the various detection schemes available for heteronuclear
correlation spectroscopy, °C direct-detection has become a mainstay for investigations
of IDPs owing to the favorable chemical shift dispersion in 2D *C'-"°N correlation
spectra. Recent advances in cryoprobe technology have enhanced the sensitivity for
direct detection of both *C and "°N resonances at high magnetic field strengths, thus
prompting the development of "°N direct-detect experiments to complement established
3C-detection experiments. However, the application of °N-detection has not been
widely explored for IDPs. Here we compare 'H, '°*C, and °N detection schemes for a
variety of 2D heteronuclear correlation spectra and evaluate their performance on the
basis of resolution, chemical shift dispersion, and sensitivity. We performed experiments
with a variety of disordered systems ranging in size and complexity; from a small IDR
(99 amino acids), to a large low complexity IDR (185 amino acids), and finally a ~73
kDa folded homopentameric protein that also contains disordered regions (133 amino
acids/monomer). We conclude that, while requiring high sample concentration and long
acquisition times, '°N-detection often offers enhanced resolution over other detection
schemes in studies of disordered protein regions with low complexity sequences.
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