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Orientované systémy (1995 - 2000)

Strukturni biologie a membranové proteiny

Wu C.H., Ramamoorthy A.,Opella 5.J., High Resolution Dipolar Solid-State NMR, PISEMA:
J.Magn.Reson. A (1994); 109: 270. N 3 .
Polarization Inversion Spin Exchange at
Magic Angle
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Orientované systémy - membranové proteiny

Wu C.H., Ramamoorthy A.,Opella S.J., High Resolution Dipolar Solid-State NMR,
J.Magn.Reson. A (1994); 109: 270.

PISEMA:

Polarization Inversion Spin
Exchange at Magic Angle
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Orientované systémy - membranové proteiny

PISEMA:
Polarization Inversion Spin Exchange at Magic Angle
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Orientované systémy - membranové proteiny

PISEMA:
Polarization Inversion Spin Exchange at Magic Angle
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Orientované systémy - membranové proteiny

PISEMA:
Polarization Inversion Spin Exchange at Magic Angle
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Orientované systémy - membranové proteiny

Magic Angle-Oriented Sample Spinning (MAOSS)
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Nanokrystalické proteiny - priprava vzorku

Ubiquiti Martin R.W., Zilm K.W., Preparation of protein nanocrystals and their characterization by solid
1quitin state NMR, J.Magn.Reson. (2003); 165: 162.
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Nanokrystalické proteiny - priprava vzorku

Martin R.W., Zilm K.W., Preparation of protein nanocrystals and their characterization by
solid state NMR, J.Magn.Reson. (2003); 165: 162.
13C CP/MAS NMR
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Nanokrystalické proteiny - priprava vzorku

Martin R.W., Zilm K.W., Preparation of protein nanocrystals and their characterization by
solid state NMR, J.Magn.Reson. (2003); 165: 162.
13C CP/MAS NMR

(800 MHz H)
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Priprava nanokrystalickcych vzorka
1. Proteiny dodala firma Sigma
2. Smés proteinového roztoku a krystalizaéniho
roztoku 1:1 (P.C.Weber, Overview of Protein
wc Crystalization Methods, vol. 276, San Diego, 1997,
13-21).
o= 3. Roztok obsahuje asi 100 mg proteinu.
4. Roztok byl pomalu koncentrovan na cca. polovinu
pocatecniho objemu (centrifugacni odparka).
e PEG — 5. Teplota 25C a doba zahust'ovani byla 15-40 min.
6. Inkubace probihala pfi 4C.
7. Jako srazeci ¢inidlo byl pouzit PEG.
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Bacillus subtilis protein Crh

13C CP/MAS NMR
Anja Béckmann, Adam Lange, Anne Galinier, Sorin Luca, Nicolas Giraud, Michel Juya, Henrike
Heise, Roland Montserret, Francois Penin, Marc Baldus. Solid state NMR sequential resonance
assignments and conformational
analysis of the 2 x 10.4 kDa dimeric form of the Bacillus subtilis protein
Crh, J. Biomol. NMR 27, 323 (2003).
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Bacillus subtilis protein Crh

Anja Bockmann, Adam Lange, Anne Galinier, Sorin Luca, Nicolas Giraud, Michel Juya, Henrike Heise, Roland Montserret, Francois Penin, Marc Baldus. Solid state NMR
sequential resonance assignments and conformational analysis of the 2 x 10.4 kDa dimeric form of the Bacillus subtilis protein Crh, J. Biomol. NMR 27, 323 (2003).

Intra-rezidualni korelace: Inter-rezidualni korelace:

1. 2D (1Q-1Q) PDSD - kratka spin difusni perioda 1.  Kombinace NCACB a NCOCACB experimentd
(jdeno- az tfi-vazebné interakce) umoZriiuje sekvenéni pFifazeni

2. 2D (2Q-1Q) - kratka excitaéni perioda pro DQC 2. Dvojité cross-polarizace - frekvenéné selektivni
(identifikace jedno-vazebné interakce) experimenty SPECIFIC CP

3. 2QF experimenty - rozlisit a identifikovat spinovy 3. DQC

systém blizko diagonaly

NCACB(2)

B1SPC5.

NCQCACB(b)

.
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acillus subtilis protein Crh

Anja Béckmann, Adam Lange, Anne Galinier, Sorin Luca, Nicolas Giraud, Michel Juya, Henrike Heise, Roland Montserret, Frangois Penin, Marc Baldus. Solid state NMR
sequential resonance assignments and conformational analysis of the 2 x 10.4 kDa dimeric form of the Bacillus subtilis protein Crh, J. Biomol. NMR 27, 323 (2003).

Porovnani chemickych posunt s monomerni
strukturou v roztoku

Porovnani chemickych posun & s monomerni
strukturou v roztoku TALOS
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Zdvojeni nékterych signall:
N - Gly 49 a 67
CO - Pro 18, Ala 45...
= 1. Konformaéni rozdily monomert v dimeru.

2. Rozdilné konformace dimeru v krystalové
jednotce.
3. Dynamicky disorder - pomala vyména.
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Korelace disperze chemickych posunt - deuterace

Mikrokrystalicky protein Crh
(catabolite repression histidine containing - ,
phsphocarrier protein) h Nll\
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Aplikace: mikrokrystalické proteiny

Lokalizace vody - detekce 'H NMR signalu Mikrokrystalicky protein Crh
(catabolite repression histidine containing
A. Bockmann, M. Juy, E. Bettler, L. Emsley, A. Galinier, F. Penin, A. Lesage, Water-Protein Hydrogen phsphocarrier protein)

Exchange in the Micro-Crystalline Protein Crh as Observed by Solid State NMR Spectroscopy,
Journal of Biomolecular NMR , 32 195 (2005).

Anne Lesage, Lyndon Emsley, Francois Penin,and Anja Bockmann, Investigation of Dipolar-Mediated
Water-Protein Interactions in Microcrystalline Crh by Solid-State NMR Spectroscopy,
J Am Chem Soc 128, 8246 (2006).

2D H-13C HETCOR — mikrokrystalicky systém
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o-Spectrin Sh3 Domain

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 sps Py, Nature 420,
98-102 (2002).

Castellani, F., van Rossum, B.J., Diehl, A., Rehbein, K., and Oschkinat, H. Determination of Solid-

State NMR Structures of Proteins by Means of Three-Dimensional 15N-13C-13C Dipolar Correlation @,

Spectroscopy and Chemical Shift Analysis, Biochemistry 42, 11476 (2003). s433
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a-Spectrin Sh3 Domain

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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o-Spectrin Sh3 Domain

Castellani, F., van Rossum, B.J., Diehl, A., Schubert, M., Rehbein, K., and Oschkinat, H. Structure
of a protein determined by igle-spinning NMR sp Py, Nature 420,
98-102 (2002).
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a-Spectrin Sh3 Domain
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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.
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M2 protein chripky A: alostericky mechanismus inhibice
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supramolekularni struktura proteint

13C-15N zf TEDOR NMR

o
H |—‘L,, CWITPPH Teem | CW CWITPPM TPPM |

92 e o b [ %w .
ikl Bl ksl TIAIE';’Z;_
21,

@
S | 1 1 | I V11

105: 5 G
? r \ O~T11N-A48CB
> G14N-WasC e ae T44N-L120D1 Gran-TascGR
1;1 10, Y45N-T11CG2
' TIeN-T44Ca2
115 ey EeEe vasn-Lizcoz| 'Y Kesnyice
: € Y4SNKIC ggonarac | ]vasnLizont |
i E15N-W43C 5 > vagn- &
120 kanvise 40 oot izcozg (MiCE
; D”N'Tﬁ‘,‘cd ) LY K3IN-M1CE]
. 7 E15N-T440G2
1125 N o
v it || 4 ol
130 D46N-L12CD1 L12N-A48CB
5
180 178 176 174 172 170 168 25 20 15

°C Chemical Shift (ppm)




Dynamika protein(
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Souhrn

Membranové proteiny PISEMA

Pfiprava proteinovych vzorkd

13C-15N zf-TEDOR

3D Double CP-PDSD
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