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X-X a X-Y korelace – zvýšení
spektrálního rozlišení
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T2-optimalizovaný INADEQUATE 
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CH2 No. 2 @ 37.8 ppm

* * *
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I = 99.1                 
Dn = 17.8 Hz

I = 100                 
Dn = 17.5 Hz

I = 99.4                 
Dn = 17.9 Hz

13C coherence lifetime T2’ at various 
length of decoupling pulse (TPPM)

Linewidth and intensity of the signal CH2 (2)at 
various length of decoupling pulse (TPPM)



2

T2-optimalizovaný INADEQUATE 
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Korelace disperze chemických posunů

Acquisition

Decoupling 
(TPPM)

t2

1H:

13C:

90°±±±±y

t1t t t t

CP

180° 180°



3

Korelace disperze chemických posunů - disorder

Celuloza

Korelace disperze chemických posunů - deuterace
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D-protein + D decoupl

H-protein

D-protein

D-protein + D decoupl

Mikrokrystalický protein Crh
(catabolite repression histidine containing

phsphocarrier protein)
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Korelace disperze chemických posunů - susceptibilita

Korelace disperze chemických posunů - refokusace
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Korelace disperze chemických posunů - refokusace

Korelace disperze chemických posunů - refokusace
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Korelace disperze chemických posunů - refokusace

13C-13C korelace (PDSD) – dipolární interakce

Proton Driven Spin Diffusion
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Meier B.H. et al., 
Correlation of Structural Elements and Infectivity of the

HET-s prion, Nature (2005); 435(9): 844.

Beat.H. Meier
*1954

2D 13C-13C DREAM NMR

PrPC PrPSc

3D struktura prionových proteinů (2005)
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2D 13C-13C korelace – 1H-1H spinová difuse
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2D 13C-13C korelace – 1H-1H spinová difuse
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Ido de Boer, L. Bosman, J. Raap, H. Oschkinat and H. J. M. de Groot.

2D13C–13C MAS NMR Correlation Spectroscopy with Mixing by True 1H Spin 
Diffusion Reveals Long-Range Intermolecular Distance Restraints in Ultra High 
Magnetic Field, J. Magn. Reson.
157, (2002) 286-291.

Lokalizace molekul vody - 13C-13C 

A. Böckmann, M. Juy, E. Bettler, L. Emsley, A. Galinier, F. Penin, A. 

Lesage .

Water–Protein Hydrogen Exchange in the Micro-Crystalline Protein Crh as 
Observed by Solid State NMR Spectroscopy, Journal of Biomolecular NMR 
, 32  195 (2005).
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2D 13C-15N dvojitá cross-polarizace
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Castellani, F., van Rossum, B.J., Diehl, A., Schubert, M., Rehbein, K., and Oschkinat, 
H. Structure of a protein determined by solid-state magic-angle-spinning NMR 
spectroscopy, Nature 420, 98-102 (2002).
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3D: 13C-15N dvojitá CP + 13C-13C PDSD

Experimenty s dvojitou cross-polarizací
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Tří-rezonanční experimenty 13C-15N korelace

Experimenty s dvojitou cross-polarizací
Kostrukce sondy

1H-trap

X tuning
capacitor
(high 
frequency)

X,Y-trap, tuned 
to high (X) 
frequency, low 
range (Y) 
remains tunable

Y tuning
capacitor
(low frequency)

1H-trap

X tuning
capacitor
(high 
frequency)

X,Y-trap, tuned 
to high (X) 
frequency, low 
range (Y) 
remains tunable

Y tuning
capacitor
(low frequency)

Souhrn

Solid-state NMR 
and …………. 

J-DQ: INADEQUATE

Korelovaný disorder

T2-optimalizovaný INADEQUATE

Double-CP-13C-15N
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