Nuklearni magneticka

rezonance (NMR)

Viktor Bartosik 26.11. 2024



* https://www.youtube.com/watch?v=t8JIBwLsCGA&t=54s



https://www.youtube.com/watch?v=t8JIBwLsCGA&t=54s

Nasledujici seminare

4./6.12. 1. seminar NMR: vzdalenosti mezi atomy, tvar molekul
11./13.12. 2. seminar NMR: prirazeni frekvenci k atomim
18./20.12. NMR test (20.12. taky exkurze)




Nuklearni magneticka rezonance (NMR)
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Efekt magnetického pole

* pouzivame spiny S =2
'IH’ 13C’ 'ISN’ 3'IP

* Larmorova precesni frekvence:
Ww=-Y"- Bo
* dana gyromagnetickou konstantou jadra
Y (Mhz-T1): 42.6(*H), 10.7(3C), —4.3(*>N)
* a silou magnetického pole Bo



NMR spektrometr
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NMR organickych molekul
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NMR proteinu 1D
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NMR proteinu

Prirodni
zastoupeni

* 1 dimenze nestadi

H 99,99 %
v v 13 0,
* H, 3'P pfirozené C 1,10%
15N 0,37 %
* BC, N isotopickeé znaceni (nakladné ’
C, sotopické znacCeni (nakladne) = 100 %
casto 3C glukoza, >NH4CI 31p 100 %
 vysoke koncentrace (0,2 - 1 mM) e, abih o | &
« celkovy objem cca 100-600 pl \ R .o k
, , . , Isotopically labeled 00 u :..E
* atomarni rozliseni probe (5N, 3G, etc) e
* struktura a dynamika proteinu _— o || =
Cell Extract 5"“‘5\9‘-"" ' Mecharﬁ?stii[e]zlta

(i neusporadanych!) e e



korelace pres prostor
* NOESY

korelace pres vazby
* HSQC
* HNCACB
* HN(CO)CACB
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NOESY

(Nuclear Overhauser Effect Spectroscopy)

* prenos polarizace mezi jadry blizkymi v prostoru
* 2D metoda

* intenzita signalu klesa s r®

* maximalni dosah cca 5 A (0.5 nm)

* obvykle mezi atomy H

N\



Zjednodusené cviceni pro prirazeni NOESY — pismeno abecedy
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Zjednodusené cviceni pro prirazeni NOESY — pismeno abecedy
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Zjednodusené cviceni pro prirazeni NOESY — pismeno abecedy
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Symetrie spektra

diagonalni peak = vlastni
(diagonal peak)

1 2 3 4 &5 6 7 8 9 10 11 12 13



Symetrie spektra

Pismeno ¢. 1

diagonalni peak = vlastni
(diagonal peak)

nediagonalni peak = interakce
| (cross-peak)

1 2 3 4 5 6 7 8 9 10 11 12 13 18




Pismeno ¢. 1

1 2 3 4 5 6 7 8 9 10 11 12 13
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Pismeno ¢. 1
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Pismeno ¢. 1
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Pismeno ¢. 2
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Pismeno ¢. 2




Pismeno ¢. 2
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Pismeno ¢. 3

1 2 3 4 5 6 7 8 9 10 11 12 13

Symetrie spektra

diagonalni peak = vlastni
(diagonal peak)

nediagonalni peak = interakce
(cross-peak)

5. mensi interakce
= jsou od sebe dal
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Pismeno ¢. 3
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Pismeno ¢. 3
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Pismeno ¢. 3

1 2 3 4 5 6 7 8 9 10 11 12 13
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Pismeno ¢. 3
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Pismeno ¢. 3

RN - RN -
o - N w
| |

AYAYAVAVAYAY

1234567

= N w o O ~N o (o]
1 1 1 1 1 1 1 1

1 2 3 4 5 6 7 8 9 10 11 12 13



Pismeno ¢. 4

1 2 3 4 5 6 7 8 9 10 11 12
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Pismeno ¢. 4
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Pismeno ¢. 4
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Pismeno ¢. 4
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Zjednodus. cviceni pro prirazeni NOESY — sekundarni struktury

1 signal = jedna aminokyselina
("H z NH skupiny)
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Sekundarni
struktura ¢.2
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Sekundarni

struktura ¢.2
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Sekundarni
struktura ¢.2

antiparalelni
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Sekundarni
struktura ¢.3

1 2 3 4 5 & 7 d 9 10 11 12
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Sekundarni
struktura ¢.3
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Sekundarni

struktura ¢.3
B-sheet
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Sekundarni
struktura ¢.4

1 2 3 4 5 & 7 d 9 10 11 12
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Sekundarni
struktura ¢.4
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Sekundarni

struktura ¢.4
B-sheet
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