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http://www.eurobionmr.eu/open-access-to-biological-nmr-in-europe/
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Chemistry
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Quality control/chemometrics – oil degradation

Characterization of oil complex hydrocarbon 
mixtures by HSQC-NMR spectroscopy and PCA
https://doi.org/10.1002/poc.3233

https://doi.org/10.1002/poc.3233


4

Intermolecular interactions

Overlay (form A and B)

Determining molecular packing of L-histidide by solid-state NMR
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Intermolecular interactions 
pesticide – soils, drugs – proteins, etc.

WaterLOGSY
using liquid-state 
probes

Soong, R., 
Botana, A. et al. 
Chemical and 
Biological 
Technologies in 
Agriculture 
(2017) 4:3



Antitrypanosomal 4-phenyl-6-(pyridin-3-
yl)pyrimidines interaction with rhodesain

https://doi.org/10.1016/j.ejmech.2020.112871

https://doi.org/10.1016/j.ejmech.2020.112871
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Information from T1



Information from T1 in solids

https://doi.org/10.1016/j.trac.2006.07.006

https://doi.org/10.1016/j.trac.2006.07.006


Reaction Monitoring
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DOSY NMR of paracetamol tablet

Solvent Methanol-d4



Insight into Amyotrophic Lateral Sclerosis 
via DOSY and reaction monitoring

http://dx.doi.org/10.1073/pnas.0907387106

?

2009 2019

https://doi.org/10.1021/jacs.9b07952

http://dx.doi.org/10.1073/pnas.0907387106
https://doi.org/10.1021/jacs.9b07952


poly(L-lactic acid) using extended VT solid-state probe

Tm ≈ 180℃

Tg ≈ 100℃

amorphous

200℃

120℃

23℃

crystal

crystal amorphous

crystal

JNM-ECZ600R
3.2mm HXMAS/VT
MAS : 5 kHz
Temp. correlation: Pb(NO3)2

Sample – courtesy of Prof. Naoki Asakawa, Gunma University
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Polymer analysis

liquid



Biological samples analysis

https://doi.org/10.1039/C9AN01005J

https://doi.org/10.1039/C9AN01005J


Semi-solids analysis in biology

Study of tissues using 
FGMAS probe reveals 
clear differences 
between them
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Metabolomics analysis

A: JEOL 400
B: Bruker 500
C: Bruker 600

Green: 5 days 
after flowering

Red: 14 days 
after flowering

Deborde, C., 
Fontaine, JX., 
Jacob, D. Botana, 
A. et al. 
Metabolomics
(2019) 15: 28



Quantitation of gabapentin polymorphs

https://www.europeanpharmaceuticalreview.com/article/17182/applications-of-solid-state-nmr-spectroscopy-to-
pharmaceuticals/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3581669/

Form II

Form III

Form II mixed with 
6.5% hydroxyl-
propylcellulose
(excipient) and 
milled for 45 min

https://www.europeanpharmaceuticalreview.com/article/17182/applications-of-solid-state-nmr-spectroscopy-to-pharmaceuticals/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3581669/
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Protein structure determination

Acquire NMR spectra
Evaluation:

Sequential Assignment

Extraction of distance restraints

and other structural data

3D structure

GSDIIDEFGTLDDSATICRVCQKPG

DLVMCNQCEFCFHLDCHLPALQD

VPGEEWSCSLCHVLPDLKEEDVDL

QACKLN

Protein sequence

Express and 

purify  protein 
(or isolate from 

natural source)

Initial characterisation

- Identity, composition

- Concentration

- Stability (buffers, salt, 

pH, temperature)
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Protein spectra using UltraCOOL HCN 800

3D HNCOCA-TROSY,  2H decoupled,  20 hours

~0.2 mM Stt3p* (~30kDa) in lipid micelles at 55C

*Protein sample was kindly provided by Professor Smita Mohanty, Oklahoma State University. 

https://www.protein-
nmr.org.uk/solution-
nmr/spectrum-
descriptions/hncoca/

https://www.protein-nmr.org.uk/solution-nmr/spectrum-descriptions/hncoca/


But… March 2020, in Science

Cryo-EM enabled quick 

structure identification of 

spike protein of COVID-19

DOI: 

10.1126/science.abb2507

X-Ray and cryo-EM are 

preferred for determining 

protein structures

NMR still main method to 

determine structure in 

disordered proteins



But… Molecular dynamics 
(simulation with cryo-EM and SAXS data & Folding@Home)

https://twitter.com/drGregBowman/status/12461
06316864708608

https://blogs.plos.org/dnascience/files/20
20/02/ESM-proteins.jpg

Spike protein of 
the COVID-19

https://twitter.com/drGregBowman/status/1246106316864708608
https://blogs.plos.org/dnascience/files/2020/02/ESM-proteins.jpg


And… structure of the SARS-CoV-2 envelope protein TM 
domain via solid-state NMR (3.2mm and 1.9mm MAS)

Ensemble of the ten 

lowest-energy 

structures

Sideview of the 

lowest-energy 

structure along with 

pore water(gray)

Top views of the disordered N-terminal 
E8and surface plots

https://doi.org/10.21203/rs.3.rs-77124/v1



Structural determination of 468 kDa TET2 with NMR and cryo-EM

https://doi.org/10.1038/s41467-019-10490-9

https://doi.org/10.1038/s41467-019-10490-9
https://deepmind.com/blog/article/alphafold-a-solution-to-a-50-year-old-grand-challenge-in-biology


Protein structures submitted to pdb

https://twitter.com/MarkusWeingarth/status/1443299113026654215

Linear scale

https://twitter.com/MarkusWeingarth/status/1443299113026654215


In-cell NMR

https://doi.org/10.1039/C3MT00224A

https://doi.org/10.1039/C3MT00224A


Chemical shift perturbation

https://doi.org/10.1007/978-3-319-
28388-3_76

https://doi.org/10.1007/978-3-319-28388-3_76

