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molecular secrets
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Vyuziti NMR

« ur¢ovani chemické struktury — pfirodni latky, organicka syntéza

konstituce, konformace, konfigurace
ovéreni Cistoty

» studium dynamickych procesu
reakeni kinetika
chemické a strukturni rovnovahy

« ureni prostorové struktury
peptidy a proteiny
oligonukleotidy a DNA, RNA
komplexy
polysacharidy

 navrhovani |léCiv — drug design » metabolomika
Structure-Activity-Relationship

o [ékaFstvi
zobrazovani mékkych tkani — anatomie, patologie
funkéni zobrazovani
in vivo spektroskopie

» fyzika — struktura materialu * potravinarstvi

quality control — spektroskopie, zobrazovani
falSované potraviny (alkohol, dZzusy, med,...)



Nobelovy ceny a NMR

1944

=

magneticky moment  prvni méreni magnetického rozvoj metod méreni precese magnetického

protonu momentu atomoveho jadra momentu a objevui s tim spojenych
1991 2002
metodologie NMR vys NMR metodika uréovani prostoroveé
(2D experimety) struktury biomolekul

zobrazovani magnetickou rezonanci
(MRI)
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Rozkvet NMR

Prvni aplikace — méfeni magnetickych momentu jader

Finding the magnetic moment of a nucleus was difficult because
different electronic environments around each equivalent magnetic
nuclei shifted the peak from its true value. Annoyed physicists
dubbed the phenomenon the "chemical shift," not realizing the
analytical potential of their discovery.

Rychle prevzato chemiky

... the "annoying" features of an NMR spectrum, from a physicist's
point of view, gave an ideal combination of "enough information to
be useful and not so much to be an embarrassment of riches"

http://archive.is/kYPN



Rozkvet NMR -
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__ Figure 2 First chemical problem solved by high-resolution NMR spectroscopy
The work was completed in late 1954 at the Varian Applications Laboratory.

736 A + ANALYTICAL CHEMISTRY, VOL. 65, NO. 17, SEPTEMBER 1, 1993




Pulsni metoda méreni
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Vicerozmérna spektra

Proton NMR spactrum (1D}
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Vicerozmérna spektra

'H spektrum

2D HSQC korelaéni spektrum
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NMR biomolekul

Prostorova struktura molekul

Pohyblivost a lokalni flexibilita struktury
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Vzajemné interakce biomolekul
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zfedéni informace



Metabolomika

analyza zmén slozeni metaboliti v reakci na tepelny stres Drosophila melanogaster
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MRI
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MRI

Sledovani usporadani neuronovych viaken
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Healthy control patient with tuberous sclerosis patient with TS and autism
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A view of autism: altered brain pathways,
disordered white matter

J.M. Peters et al., Academic Radiology 2012, 19 (1), 17-25.



in vivo MR spektroskopie
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Cviceni z NMR biomolekul
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