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Discussion

Nuclear Magnetic Resonance (NMR) spectroscopy, originally
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experiments, and residual dipolar coupling analysis allow researchers
to probe the dynamic properties of proteins, nucleic acids, and their
complexes [4]. Understanding molecular dynamics is crucial for
unraveling the mechanisms of enzyme catalysis, protein folding,
and molecular recognition, as well as for designing drugs that target
dynamic protein conformations.

Metabolomics and systems biology: NMR spectroscopy is a
powerful tool for metabolomics, the comprehensive analysis of small
molecule metabolites in biological samples. Metabolomic pro ling
using NMR enables researchers to identify and quantify metabolites
associated with cellular metabolism, disease states, and drug responses
[5]. By integrating metabolomic data with other omics datasets, such as
genomics and proteomics, NMR facilitates systems biology approaches
to understand complex biological systems at the molecular level.
Metabolomics holds promise for biomarker discovery, personalized
medicine, and understanding the metabolic basis of diseases.

Solid-state nmr and material science: Solid-state NMR
spectroscopy has emerged as a valuable technique for studying the
structure and dynamics of materials, including polymers, nanoparticles,
and catalysts. Unlike conventional liquid-state NMR, solid-state NMR
provides information about the local environment and molecular
interactions in solid materials. With advancements in experimental
methodologies and spectral analysis techniques, solid-state NMR
enables researchers to characterize complex materials with nanoscale
resolution. s has applications in materials science, nanotechnology,
and the development of advanced materials for energy storage,
catalysis, and biomedical applications [6].
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Hyperpolarized nmr and molecular imaging: Hyperpolarized
NMR techniques enhance the sensitivity of NMR spectroscopy by
several orders of magnitude, enabling real-time imaging and metabolic
pro ling in living systems. Hyperpolarized NMR has applications
in molecular imaging, allowing researchers to monitor metabolic
processes in vivo and visualize metabolic pathways in real-time [7-
9]. is has implications for disease diagnosis, monitoring treatment
response, and understanding disease progression at the molecular
level. Hyperpolarized NMR holds promise for non-invasive imaging
techniques with high spatial and temporal resolution, paving the way
for personalized medicine and precision healthcare.

Quantum computing and quantum sensing: In recent years,
NMR has found applications in quantum computing and quantum
sensing, leveraging the principles of quantum mechanics to perform
calculations and measurements with unprecedented precision. NMR-
based quantum computing uses the spin properties of atomic nuclei
as quantum bits (qubits) to perform quantum operations and solve
complex computational problems [10]. Quantum sensing techniques
based on NMR, such as magnetic resonance force microscopy (MRFM)
and nuclear magnetic resonance spectroscopy (NMRS), enable ultra-
sensitive detection and imaging of biological molecules and materials
at the nanoscale.  ese advancements have implications for quantum
information processing, quantum cryptography, and quantum-
enhanced sensing technologies.

Conclusion

Nuclear Magnetic Resonance (NMR) sp&gtroscopy continues to be
at the forefront of scienti c research, driving innovation and discovery
across a wide range of disciplines. From elucidating the structures of
biomolecules to probing dynamic processes in living systems, NMR
o ers unparalleled insights into the molecular world. With ongoing

advancements in experimental techniques, instrumentation, and
data analysis methods, the applications of NMR are poised to expand
further, opening new frontiers in science, technology, and medicine.

References

1. Von-Seidlein L, Kim DR, Ali M, Lee HH, Wang X, et al. (2006) A multicentre
study of Shigella diarrhoea in six Asian countries: Disease burden, clinical
manifestations, and microbiology. PLoS Med 3: e353.

2. Germani Y, Sansonetti PJ (2006) The genus Shigella. The prokaryotes In:
Proteobacteria: Gamma Subclass Berlin: Springer 6: 99-122.

3. Aggarwal P, Uppal B, Ghosh R, Krishna Prakash S, Chakravarti A, et al.
(2016) Multi drug resistance and extended spectrum beta lactamases in clinical
isolates of Shigella: a study from New Delhi, India. Travel Med Infect Dis 14:
4077413.

4. Taneja N, Mewara A (2016) Shigellosis: epidemiology in India. Indian J Med
Res 143: 565-576.

5. Farshad S, Sheikhi R, Japoni A, Basiri E, Alborzi A (2006) Characterizationof
Shigella strains in Iran by plasmid proyle analysis and PCR ampliycation of ipa
genes. J Clin Microbiol 44: 2879712883.

6. Jomezadeh N, Babamoradi S, Kalantar E, Javaherizadeh H (2014) Isolation
and antibiotic susceptibility of Shigella species from stool samplesamong
hospitalized children in Abadan, Iran. Gastroenterol Hepatol Bed Bench 7: 218.

7. Sangeetha A, Parija SC, Mandal J, Krishnamurthy S (2014) Clinical and
microbiological proyles of shigellosis in children. J Health Popul Nutr 32: 580.

8. Ranjbar R, Dallal MMS, Talebi M, Pourshaye MR (2008) Increased isolation
and characterization of Shigella sonnei obtained from hospitalized children in
Tehran, Iran. J Health Popul Nutr 26: 426.

9. Zhang J, Jin H, Hu J, Yuan Z, Shi Wi M1®

J Anal Bioanal Tech, an open access journal

Volume 15 « Issue 5 + 1000639


https://journals.plos.org/plosmedicine/article?id=10.1371/journal.pmed.0030353
https://journals.plos.org/plosmedicine/article?id=10.1371/journal.pmed.0030353
https://journals.plos.org/plosmedicine/article?id=10.1371/journal.pmed.0030353
https://www.mdpi.com/1660-4601/7/10/3657
https://www.sciencedirect.com/science/article/abs/pii/S1477893916300394
https://www.sciencedirect.com/science/article/abs/pii/S1477893916300394
https://journals.lww.com/ijmr/pages/default.aspx
https://journals.asm.org/doi/full/10.1128/JCM.00310-06
https://journals.asm.org/doi/full/10.1128/JCM.00310-06
https://journals.asm.org/doi/full/10.1128/JCM.00310-06
https://www.researchgate.net/publication/266559996_Isolation_and_antibiotic_susceptibility_of_Shigella_species_from_stool_samples_among_hospitalized_children_in_Abadan_Iran
https://www.researchgate.net/publication/266559996_Isolation_and_antibiotic_susceptibility_of_Shigella_species_from_stool_samples_among_hospitalized_children_in_Abadan_Iran
https://www.researchgate.net/publication/266559996_Isolation_and_antibiotic_susceptibility_of_Shigella_species_from_stool_samples_among_hospitalized_children_in_Abadan_Iran
https://www.researchgate.net/publication/275279476_Clinical_and_Microbiological_Profiles_of_Shigellosis_in_Children
https://www.researchgate.net/publication/275279476_Clinical_and_Microbiological_Profiles_of_Shigellosis_in_Children
https://www.banglajol.info/index.php/JHPN/article/view/1884
https://www.banglajol.info/index.php/JHPN/article/view/1884
https://www.banglajol.info/index.php/JHPN/article/view/1884
https://www.sciencedirect.com/science/article/abs/pii/S0732889313006366
https://www.sciencedirect.com/science/article/abs/pii/S0732889313006366
https://www.sciencedirect.com/science/article/pii/S1413867010700295
https://www.sciencedirect.com/science/article/pii/S1413867010700295

	Corresponding author
	Abstract 

