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Sammanfattning 
Under 2023 har Svenskt NMR-centrum gett stöd till 112 projekt och 58 forskare 

(PIs) från Göteborgs universitet samt andra nationella och internationella universitet, 
från regioner, industri eller annan icke-akademisk organisation. Användning av NMR-
utrustningen har varit ca 34 000 timmar. Knappt 40% av tiden har använts för 
strukturbiologi. Metabolomik och småmolekyler står för 17% vardera.  Övrig tid 
fördelas huvudsakligen på materialvetenskap, DNP-NMR och industri.  

Svenskt NMR-centrum har koordinerat forskningsinfrastrukturen SwedNMR-med 
stöd från vetenskapsrådet (VR) samt plattformen för integrerad strukturbiologi inom 
SciLifeLab. Svenskt NMR-centrum har också deltagit i de VR-stödda 
forskningsinfrastrukturprojekten NBIS, CBCS och PPS samt, på EU-nivå, PANACEA 
och R-NMR.  

Svenskt NMR-centrum har varit aktivt i utbildning på avancerad nivå, arrangerat 
kurser/workshops för doktorander och postdocs samt deltagit i olika outreach-
aktiviteter. 

De vetenskapliga resultaten presenteras i 38 artiklar i internationella tidskrifter. 
Omsättningen var 20,3 Mkr och resultatet blev 2177 kkr. 
 
Summary 

During 2023, the Swedish NMR Center has provided support to 112 projects and 58 
researchers (PIs) from the University of Gothenburg as well as other national and 
international universities, from regions, industry or other non-academic organizations. 
Use of the NMR equipment has been approximately 34,000 hours. Just under 40% of the 
time has been used for structural biology. Metabolomics and small molecules NMR 
account for 17% each. Remaining time is mainly divided between materials science, 
DNP-NMR and industry. 

The Swedish NMR Center has coordinated the research infrastructure SwedNMR, 
funded by the research council (VR) and the platform for Integrated Structural Biology 
within SciLifeLab. The Swedish NMR Center has also participated in the VR-supported 
research infrastructure projects NBIS, CBCS and PPS as well as, at EU level, PANACEA 
and R-NMR. 

The Swedish NMR center has been active in education at advanced level, arranged 
courses/workshops for doctoral students and postdocs and participated in several outreach 
activities 

The scientific results are presented in 38 articles in international journals. The turnover 
was SEK 20.3 million and the result was SEK 2,177 thousand. 
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Instrumentation 
The use of the NMR systems is higher compared to previous year. In total 33 800 hrs 
were booked (Fig 1). The increase is mainly due to the installation of the walk-up NMR 
system. This magnet was previously only marginally used. To a minor extent, the increase 
is due to the use of the DNP-NMR system. 

The 900 MHz system ‘Blue’ (Bruker Avance III HD console, 3 mm TCI cryo-
probe) has been used mostly for structure biology applications, as is the case both for  the 
800.1 system ‘Indigo’ (Bruker Avance III HD, SampleJet, 3 mm TCI cryo-probe) and the 
700 MHz-system ‘Green’ (Bruker Avance III, SampleJet, 5 mm QCIF cryo-probe).  

The 800.2 system ‘Red’ (Bruker Avance III HD console, SampleJet, 5 mm TXO 
cryo-probe)  has to a larger extent been used for small molecules and materials science 
applications.  

On the 600 MHz system ‘White’ (Bruker Avance III HD console, sample changer, 
room temp probe) the  Bruker IVDr version was updated to 2.5,  including 
implementation of diffusion-edited DIRE and JEDI experiments to be able to deliver 
GlycA, GlycB and SPC composite inflammation markers as well as lipoprotein profile 
and metabolite absolute concentrations. 

The second 600 MHz system, ‘Violet’, upgraded in 2022 (Bruker NEO console, 
SampleJet, 5 mm QCIP cryoprobe, joint funding with the CMB department) was taken in 
full use early 2023. This was earlier than planned and was due to malfunction of the 
existing 400 MHz system at Campus Johanneberg.  

The 400 MHz DNP-NMR system ‘Pink’ has been in extensive use during the year. 
Minor problems, e.g. a rotor crash, was successfully handled in-house. The 3.2 mm HCN 
DNP-NMR probe has been modified to allow 19F DNP-NMR. Planned service of the DNP 
gyrotron was carried out in February 2023. The current reporting model does not properly 
reflect the DNP-NMR usage. DNP-NMR is very much a handicraft. During 2023 
effectively the DNP-NMR system should be considered as fully used.  

Planned service of the five cryo- probes was carried out in June 2023. A 
negotiated price, SEK 147 000 (€ 13 000) per system was obtained from Bruker. For 
2024, the possibility to service in-house or obtain service from a third party will be 
investigated. 
 

 
Figure 1. Spectrometer use (hrs) per spectrometer during 2023. 
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Additional instrumentation and installations   
In accordance with earlier recommendations, two old systems (500 MHz & 600 MHz 
non-shielded Oxford magnet with Agilent/Varian consoles, respectively) were 
discharged and decommissioned in May. Peripheral equipment and consoles have been 
removed, currently only the magnets remain in the spectrometer hall. 
 
The helium liquefier was upgraded in January 2023 with a capacity of liquefying 35 L per 
day. An attempt to operate an intermediate 500 L transfer dewar was tried during the 
summer, but the helium losses during transfer were too severe.  In 2023, 7600 L helium 
were liquefied. The losses are estimated to ca 10%. 

 
The installation of the Insight system for in-cell NMR applications has been delayed 
due to delivery problems from the vendor. 
 
Personnel 
The staff comprised eight senior staff scientists (sv. 1:e forskningsingenjör) at the start of 
2023. Cecilia Person is the Facility manager (0.5 FTE). Two FTE (full time equivalents) 
were allocated for operations in the Protein Production Sweden (PPS) and the Chemical 
Biology Consortium Sweden (CBCS) research infrastructures, respectively and 0.2 FTE 
were supported from the NBIS research infrastructure. One staff scientist resigned in May 
and one staff scientist was on sick leave between June and October. A new recruitment 
with start in 2024 was made and a temporary replacement was recruited for six months.  

The service area metabolomics has been supported by 1.5 FTE senior staff scientists, 
DNP-NMR was effectively supported by 0.75 FTEs. Service for small molecules has been 
relatively high, 1 FTE, mostly due to installation of the walk-up system. The support for 
structural biology has been 1 FTE. Spectrometer maintenance and helium handling are 
included in this numbers. 

In April 2023 a postdoc was employed in the EU research infrastructure project 
PANACEA for two years, and M.Sc. A research assistant was employed during 7 months 
(June-December) in the SciLifeLab “BeyondFold” project. B.Sc. An internship from 
University of Marseille, was organized at the Swedish NMR Center during the period 
June-August, 2023.  
  
Usage per application area 
The total usage includes walk-up, SNC methods development, service, maintenance and 
losses due to e.g late cancellations.  Applications in structural biology account for 38% 
of total spectrometer time. Metabolomics accounts for 17 %, Small Molecules including 
use of the walk-up system accounts for 17 %. Materials Science required 5%, DNP-NMR 
3,4 % and Fragment based screen 2 %. The remaining time was spent on internal use at 
the Swedish NMR Centre (Methods development, 5%), spectrometer maintenance and 
implementation (7%) and losses due to e.g. cancellations (7%).  
 
The Science Faculty used 38% of spectrometer time, the Sahlgrenska Academy 12%, 
other academic users used 20% and industry 9%. The 20% of academic use outside the 
university of Gothenburg includes ALL major Swedish universities.  
 
During 2023, 58 researchers (PIs) received access or support from the Swedish NMR 
Centre. Of these, 24 (41%) were women. The use is distributed among 112 projects of 
varying scope. Structural biology dominates (35) projects, followed by small molecules 



 6 

(21), metabolomics (20), materials science (13), DNP-NMR (10) Fragment based screen 
(3), Methods development (7) and teaching (3).  
 
Publications 
 The Swedish NMR Centre was acknowledged or had co-authors in 38 peer reviewed 
articles. Highlights where the Swedish NMR Centre was acknowledged are e.g.  

-Structure of Glycans by NMR Spectroscopy, published in Chemical Review  

-Disulfide-Bond-Induced Structural Frustration and Dynamic Disorder in a 
Peroxiredoxin from MAS NMR published in JACS.,  

Two examples with co-authors from  the Swedish NMR Centre are e.g.  
-Insulin thermostability in a real world setting, published in The Lancet Diabetes & 

Endocrinology  

-Atomic-level structure determination of amorphous molecular solids by NMR, 
published in Nature Communications. 

Out-reach and competence development is described in other sections below. 

 
Activity, outreach and competence development 
During 2023, the Swedish NMR Centre coordinated or participated in several national and 
international research infrastructures. Activities and period of activity for research 
infrastructures funded by the Swedish Research Council are: 
 
-SwedNMR (general NMR, 2022-2026, coordinator) 
-CBCS (chemical biology, 2022-2026),  
-PPS (protein production, 2022-2026) and  
-NBIS (bioinformatics, 2023-2028) 
 
The Swedish NMR Centre is a unit within SciLifeLab (2021-2024) and also coordinates 
the Integrated Structural Biology platform within SciLifeLab.  
 
At EU level, the Swedish NMR Centre participates in the research infrastructures 
PANACEA (2021-2025) and R-NMR (2022-2025). 
 
Within the University of Gothenburg, apart from setting up the walk-up system, all 
users at the department of Chemistry and Molecular Biology and users at Chalmers 
received hands-on training in small groups.  
 
The advanced course on NMR, KEM840, was co-organized at the Swedish NMR 
Centre. 
 
The internal methods development was to a large extent focused on benchmarking, and 
implementation of relaxation experiments and methods for t1 noise suppression. New 
methods for quantification of inflammation biomarkers were implemented as part of the 
upgrade to IVDr 2.5.  
 
Within SwedNMR, two topical meetings focusing on 13C and 15N relaxations were 
organized in Gothenburg (March 13-14) and Lund  (April 18-19) respectively.   The 
meetings were followed up by a mini-symposium on protein relaxation organized as a 
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satellite to the European Biophysics Society meeting in Stockholm (July 30, ca 40 
participants). These events are part of the competence development for staff scientists.   
 
An international workshop on artificial intelligence in NMR (AI in NMR, September 
24-29) was organized at the Swedish NMR Centre: The workshop was attended by ca 
20 postdocs and PhD students.   
 
The SwedNMR annual meeting with ca 100 participants was organized in Uppsala 
(May 3-5). 
 
The Umeå node will conduct a national users survey for the SwedNMR annual report.  
 
Within the ISB platform of SciLifeLab, a strategy meeting was organized in Hällsnäs 
outside Gothenburg (January 26-27), focusing on platform operations during 2023- and 
2024.  
 
The ISB annual users meeting (Stockholm, December 6) attracted more than 60 
participants and was followed up by a second strategy meeting (December 7) where the 
SciLifeLab operations during 2025-2028 were discussed.  
 
The BeyondFold project focused on the use of AlphaFold together with NMR based 
protein dynamics.  
 
Clinical metabolomics was addressed in two projects focusing on QC of biobanked 
sampled, and inflammation markers in long covid, respectively.  
 
The collaborative project FragCor, where fragment based screen was applied to identify 
potential hits against Covid 19 Nsp5/Mpro was finished. 
 
Within PANACEA, two trans-national (TA) projects were received. In the joint 
research activity (JRA), the first DNP-NMR spectra showing 19F DNP were recorded.  
 
In the R-NMR project, the Swedish NMR Centre assisted in the evaluation of a survey 
and a report on GDPR,  participated in the discussions and gave a presentation on 
aspects of  remote access to NMR spectrometers. 
 
 
Funding and economic result 2023 
Locally, the Swedish NMR Centre received basic funding from the Sciences faculty, the 
Sahlgrenska Academy and the vice chancellor. In addition, strategic co-financing (30-
50%) of external funding is provided from the vice chancellor (25% and the Science 
faculty (5-25%), connected to external grants from other funding bodies, e.g. the research 
council (50%), SciLifeLab (30%) and EU (the difference in real overhead and the 20% 
approved by EU). 
 
The Swedish NMR Centre also receives funding from SciLifeLab, the research council 
(SwedNMR, PPS, CBCS; NBIS) and from EU (PANACEA, R-NMR). 
 
The profit and loss account for the Swedish NMR Centre in 2023 is reported in table 1. 
The results follow the budget reasonably well. On the revenue side, sales increase by SEK 
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1.3 million SEK, largely due to metabolomics. Principles for accounting of co-financing 
are being discussed. On the expenditure side, salaries and other personnel costs are 
slightly below budget (SEK 1.3 million), due to delayed recruitments and sick leave. 
Operating costs are SEK 1.1 million over budget (especially costs for helium and 
consumption mtrl), but also premises costs deviate significantly (+0.7 million SEK). 
Internal co-financing is under discussion. The result (2 163 thousand SEK) is 
considerably higher than budget.  The main reasons are better sales and changes in 
accounting of co-funding. Sales now contributes 17% of expenditures.  
   

Profit and loss account Budget Result         %    

Faculty funding 4 952 4 993 100     
Sales 2 200 3 471 158        
Internal  grants 1 500 1 514 101    
Grants  5 680 7 086 125     
Co-financing 2 464 3 650 148    
Financial revenues  143      
Accrual of projecst 1569   1 497 95     
Hasselblad Found*         500   (incl in grants)   
Revenues 20 169 22 355 111%           
Salaries 9 057 7 871 87    

Change holiday debt 0 24     

Other personnel costs 325 180 55                  
Running costs 4 083      5 194 127     

Co-financing 1 304       888 68    
Overhead costs          223     
Premises 2 600 3 262 125     
Financial  costs 0 16      
Depreciations       2 852 2 533         89                                   
Expenditures 20 171 20 193 100     
Total 0  2 163       

 



 

 9 

Publikations 2023 
 
Scientific reports were the Swedish NMR Centre was acknowledged  (1-26) or 
co-authored by staff from the  Swedish NMR Centre (27-38). 

 
1. Zhang D, Rudjito RC, Pietiäinen S, Chang S-C, Idström A, Evenäs L, Vilaplana F, 

Jiménez-Quero A. Arabinoxylan supplemented bread: From extraction of fibers to 
effect of baking, digestion, and fermentation. Food Chemistry 2023, 413:135660, 
doi:10.1016/j.foodchem.2023.135660 

2. Wu J, Ling Z, Franco LR, Jeong SY, Genene Z, Mena J, Chen S, Chen C, Araujo CM, 
Marchiori CFN, et al. On the Conformation of Dimeric Acceptors and Their Polymer 
Solar Cells with Efficiency over 18 %. Angewandte Chemie International Edition 
2023,:e202302888, doi:10.1002/anie.202302888 

3. Troussicot L, Vallet A, Molin M, Burmann BM, Schanda P. Disulfide-Bond-Induced 
Structural Frustration and Dynamic Disorder in a Peroxiredoxin from MAS NMR. 
Journal of the American Chemical Society 2023, doi:10.1021/jacs.3c01200 

4. Shinde GH, Sundén H. Boron-Mediated Regioselective Aromatic C−H 
Functionalization via an Aryl BF2 Complex. Chemistry – A European Journal2023, 
29:e202203505, doi:10.1002/chem.202203505. 

5. Riddell A, Hynynen J, Baena-Moreno F, Achour A, Westman G, Parkås J, Bernin D. 
Insights into Photosensitized Reactions for Upgrading Lignin. ACS Sustainable 
Chemistry & Engineering 2023, doi:10.1021/acssuschemeng.3c00097. 

6. Petruk G, Puthia M, Samsudin F, Petrlova J, Olm F, Mittendorfer M, Hyllén S, Edström 
D, Strömdahl A-C, Diehl C, et al. Targeting Toll-like receptor-driven systemic 
inflammation by engineering an innate structural fold into drugs. Nature 
Communications 2023, 14:6097, doi:10.1038/s41467-023-41702-y 

7. Okeke DC, Lidman J, Matečko-Burmann I, Burmann Björn M. Thumb-domain 
dynamics modulate the functional repertoire of DNA-Polymerase IV (DinB). Nucleic 
Acids Research 2023, 51:7036-7052, doi:10.1093/nar/gkad490. 

8. Morais EM, Idström A, Evenäs L, Martinelli A. Transport Properties of Protic Ionic 
Liquids Based on Triazolium and Imidazolium: Development of an Air-Free 
Conductivity Setup. Molecules 2023, doi:10.3390/molecules28135147 

9. Lindqvist HM, Gjertsson I, Hulander E, Bärebring L, Winkvist A. Exploring the 
differences in serum metabolite profiles after intake of red meat in women with 
rheumatoid arthritis and a matched control group. European Journal of Nutrition 
2023, doi:10.1007/s00394-023-03257-y. 

10. Lidman J, Sallova Y, Matečko-Burmann I, Burmann BM. Structure and dynamics of the 
mitochondrial DNA-compaction factor Abf2 from S. cerevisiae. Journal of Structural 
Biology 2023, 215:108008, doi:10.1016/j.jsb.2023.108008. 

11. Kwon J, Ruda A, Azurmendi HF, Zarb J, Battistel MD, Liao L, Asnani A, Auzanneau F-I, 
Widmalm G, Freedberg DI. Glycan Stability and Flexibility: Thermodynamic and 
Kinetic Characterization of Nonconventional Hydrogen Bonding in Lewis Antigens. 
Journal of the American Chemical Society 2023, doi:10.1021/jacs.2c13104. 

12. Kron L, Marion de Godoy C, Hasani M, Theliander H. Kraft cooking of birch wood 
chips: differences between the dissolved organic material in pore and bulk liquor. 
2023, Holzforschung, doi:10.1515/hf-2023-0018. 

13. Khan Z, Martinelli A, Franco LR, Kumar D, Idström A, Evenäs L, Araujo CM, Crispin X. 
Mass Transport in “Water-in-Polymer Salt” Electrolytes. Chemistry of Materials 2023, 
doi:10.1021/acs.chemmater.3c01089 

https://doi.org/10.1016/j.foodchem.2023.135660
https://doi.org/10.1002/anie.202302888
http://doi.org/10.1021/jacs.3c01200
http://doi.org/10.1002/chem.202203505
http://doi.org/10.1021/acssuschemeng.3c00097.
http://doi.org/10.1038/s41467-023-41702-y
http://doi.org/10.1093/nar/gkad490.
http://doi.org/10.3390/molecules28135147
http://doi.org/10.1007/s00394-023-03257-y
https://doi.org/10.1016/j.jsb.2023.108008
http://doi.org/10.1021/jacs.2c13104
http://doi.org/10.1515/hf-2023-0018
http://doi.org/10.1021/acs.chemmater.3c01089
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14. Kelpsiene E, Cedervall T, Malmendal A. Metabolomics-based analysis in Daphnia 
magna after exposure to low environmental concentrations of polystyrene 
nanoparticles. Environmental Science: Nano 2023, doi:10.1039/D3EN00142C. 

15. Kawale AA, Burmann BM. Chapter 5 - Advanced NMR spectroscopy methods to study 
protein structure and dynamics. In: Saudagar P, Tripathi T, eds. Advanced 
Spectroscopic Methods to Study Biomolecular Structure and Dynamics: Academic Press; 
2023, 125-152. 

16. Johansson A-C, Sott R, Mattsson C. Comparative study of thermochemical recycling 
with solvolysis and pyrolysis of End-of-Life wind turbine blades : Rekovind2 - WP3 
[Internet]. 2023. Available from: https://urn.kb.se/resolve?urn=urn:nbn:se:ri:diva-
65657 

17. Hasselbalch RB, Kristensen JH, Strandkjær N, Jørgensen N, Bundgaard H, Malmendal 
A, Iversen KK. Metabolomics of early myocardial ischemia. Metabolomics 2023, 19:33, 
doi:10.1007/s11306-023-01999-8. 

18. Ghasemi S, Ornago L, Liasi Z, Johansen MB, von Buchwald TJ, Hillers-Bendtsen AE, van 
der Poel S, Hölzel H, Wang Z, Amombo Noa FM, et al. Exploring the impact of select 
anchor groups for norbornadiene/quadricyclane single-molecule switches. Journal of 
Materials Chemistry C 2023, doi:10.1039/D3TC02652C 

19. Ghaffari R, Almqvist H, Idström A, Sapouna I, Evenäs L, Lidén G, Lawoko M, Larsson A. 
Effect of alkalinity on the diffusion of solvent-fractionated lignin through cellulose 
membranes. Cellulose 2023, doi:10.1007/s10570-023-05098-8. 

20. Fontana C, Widmalm G. Primary Structure of Glycans by NMR Spectroscopy. Chemical 
Reviews 2023, doi:10.1021/acs.chemrev.2c00580. 

21. Christensen S, Stenström O, Akke M, Bülow L. Conformational Dynamics of 
Phytoglobin BvPgb1.2 from Beta vulgaris ssp. vulgaris. International Journal of 
Molecular Sciences 2023, doi:10.3390/ijms24043973. 

22. Cao Z, Fu X, Li H, Pandit S, Amombo Noa FM, Öhrström L, Zelezniak A, Mijakovic I. 
Synthesis of Metal–Organic Frameworks through Enzymatically Recycled 
Polyethylene Terephthalate. ACS Sustainable Chemistry & Engineering 2023, 
doi:10.1021/acssuschemeng.3c05222. 

23. Bäckryd E, Thordeman K, Gerdle B, Ghafouri B. Cerebrospinal Fluid Metabolomics 
Identified Ongoing Analgesic Medication in Neuropathic Pain Patients. Biomedicines 
2023, doi:10.3390/biomedicines11092525. 

24. Ahlbom A, Maschietti M, Nielsen R, Hasani M, Theliander H. Using guaiacol as a 
capping agent in the hydrothermal depolymerisation of kraft lignin. Nordic Pulp and 
Paper Research Journal 2023, doi:10.1515/npprj-2023-0013 

25. Ahlbom A, Maschietti M, Nielsen R, Hasani M, Theliander H. On the hydrothermal 
depolymerisation of kraft lignin using glycerol as a capping agent. Holzforschung 
2023, doi:10.1515/hf-2022-0146. 

26. Achour A, Bernin D, Creaser D, Olsson L. Evaluation of kraft and hydrolysis lignin 
hydroconversion over unsupported NiMoS catalyst. Chemical Engineering Journal 
2023, 453:139829, doi:10.1016/j.cej.2022.139829. 

27. Robertsson C, Svensäter G, Davies Julia R, Bay Nord A, Malmodin D, Wickström C. 
Synergistic metabolism of salivary MUC5B in oral commensal bacteria during early 
biofilm formation. Microbiology Spectrum 2023, 0:e02704-02723, 
doi:10.1128/spectrum.02704-23. 

28. Qiu T, Jahangiri A, Han X, Lesovoy D, Agback T, Agback P, Achour A, Qu X, Orekhov V. 
Resolution enhancement of NMR by decoupling with the low-rank Hankel model. 
Chem Commun (Camb) 2023, doi:10.1039/d2cc06682c. 

http://doi.org/10.1039/D3EN00142C
https://urn.kb.se/resolve?urn=urn:nbn:se:ri:diva-65657
https://urn.kb.se/resolve?urn=urn:nbn:se:ri:diva-65657
http://doi.org/10.1007/s11306-023-01999-8
http://doi.org/10.1039/D3TC02652C
http://doi.org/10.1007/s10570-023-05098-8
http://doi.org/10.1021/acs.chemrev.2c00580
http://doi.org/10.3390/ijms24043973
http://doi.org/10.1021/acssuschemeng.3c05222
https://doi.org/10.3390/biomedicines11092525
http://doi.org/10.1515/npprj-2023-0013
http://doi.org/10.1515/hf-2022-0146
https://doi.org/10.1016/j.cej.2022.139829
http://doi.org/10.1128/spectrum.02704-23
http://doi.org/10.1039/d2cc06682c
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29. Pendsey S, James S, Garrett TJ, Nord AB, Pendsey S, Malmodin D, Karlsson G, Maniam 
J, Atkinson MA, Forsander G, et al. Insulin thermostability in a real-world setting. The 
Lancet Diabetes & Endocrinology 2023, doi:10.1016/S2213-8587(23)00028-1. 

30. Orekhov V, Kasprzak P, Kazimierczuk K. Data Processing Methods: Fourier and 
Beyond. In: Two‐Dimensional (2D) NMR Methods; 2023, 19-46. 
doi:10.1002/9781119806721.ch2 

31. Jensen M, Chandrasekaran V, García-Bonete M-J, Li S, Anindya AL, Andersson K, 
Erlandsson MC, Oparina NY, Burmann BM, Brath U, et al.Survivin prevents the 
polycomb repressor complex 2 from methylating histone 3 lysine 27. iScience 2023, 
26, doi:10.1016/j.isci.2023.106976. 

32. Jahangiri A, Han X, Lesovoy D, Agback T, Agback P, Achour A, Orekhov V. NMR 
spectrum reconstruction as a pattern recognition problem. Journal of Magnetic 
Resonance 2023, 346:107342, doi:10.1016/j.jmr.2022.107342. 

33. Iqbal MN, Jaworski A, Pinon AC, Bengtsson T, Hedin N. Activity and Stability of 
Nanoconfined Alpha-Amylase in Mesoporous Silica. ACS Materials Au2023, 
doi:10.1021/acsmaterialsau.3c00028 

34. Cousin SF, Hughes CE, Ziarelli F, Viel S, Mollica G, Harris KDM, Pinon AC, Thureau P. 
Exploiting Solid-State Dynamic Nuclear Polarization NMR Spectroscopy to Establish 
the Spatial Distribution of Polymorphic Phases in a Solid Material. Chemical Science 
2023, doi:10.1039/D3SC02063K 

35. Cordova M, Moutzouri P, Nilsson Lill SO, Cousen A, Kearns M, Norberg ST, Svensk 
Ankarberg A, McCabe J, Pinon AC, Schantz S, et al. Atomic-level structure 
determination of amorphous molecular solids by NMR. Nature Communications 2023, 
14:5138, doi:10.1038/s41467-023-40853-2. 

36. Cedeno M, Murillo-Saich J, Coras R, Cedola F, Brandy A, Prior A, Pedersen A, Mateo L, 
Martinez-Morillo M, Guma M. Serum metabolomic profiling identifies potential 
biomarkers in arthritis in older adults: an exploratory study. Metabolomics 2023, 
19:37, doi:10.1007/s11306-023-02004-y 

37. Berruyer P, Cibaka-Ndaya C, Pinon A, Sanchez C, Drisko GL, Emsley L. Imaging Radial 
Distribution Functions of Complex Particles by Relayed Dynamic Nuclear 
Polarization. Journal of the American Chemical Society2023, doi:10.1021/jacs.3c01279 

38. Agback T, Lesovoy D, Han X, Lomzov A, Sun R, Sandalova T, Orekhov VY, Achour A, 
Agback P. Combined NMR and molecular dynamics conformational filter identifies 
unambiguously dynamic ensembles of Dengue protease NS2B/NS3pro. 
Communications Biology 2023, 6:1193, doi:10.1038/s42003-023-05584-6. 
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