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Table 1: The number of the GSC NMR instruments
(by frequency)

Freqency (MHz)

400 1

500 1

600 17 (cryo probe 8 + cold probe 1)
700 6 (cryo probe 2)

800 14 (cryo probe 1 + cold probe 1)
000 2 +1

Total 41 +1

FANMRHE
PRETE;4,100m2
BR—LIXERE15m,
=a11.5m.
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Table2: Sensitivity of NMR instruments

1H sensitivity sample
600 MHz 0.1% Ethylbenzene
600 MHz cryoprobe EIEIHS! 0.1% Ethylbenzene
900 MHz 2024:1 0.1% Ethylbenzene

h RZNMRE
PRE#& ; 2,000m?
E&63m, &&7.9m.

Bruker 800MHz Varian 900MHz
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Fourier NMR
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e gated decoupling with NOE (13C BCM ; Bilevel CoMplete decoupling)
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Fig.2-2 Pulse sequence of *C gated decoupling with NOE (*C BCM).
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C inverse gated decoupling without NOE
(*C NNE ; Non Nuclear Overhouser Effect NMR)
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Fig.2-3 Pulse sequence of BC inverse gated decoupling without NOE (C NNE).
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3C NOE (Nuclear Overhauser Effect) NMR
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Fig.2-4 Pulse sequence of *C NOE.
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DEPT (Distortionless Enhancement by Polarization Transfer)
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*19364F Negative result of an Attempt to
Detect Nuclear Magnetic Spins, Physica, I, p.995
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19385 D F RO E—AVNAIRE

Isidor Isaac Rabi

8

The Nobel Prize in Physics 1944
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magnetic properties of atomic nuclei"
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Columbia University
New York, NY, USA
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discoveries in connection therewith"
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Stanford University Harvard University
Stanford, CA, USA Cambridge, MA, USA
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—1 I N R v e
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Z: 7t 0
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(Federal Institute of Technology)
Zurich, Switzerland 1933 -
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2002FE /—N)L{LEE
Kurt Withrich « 19864
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Hochschule (Swiss

Federal Institute of
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Zurich, Switzerland
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"for his development of nuclear magnetic resonance
spectroscopy for determining the three-dimensional structure of
\biological macromolecules in solution” j
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Paul C. _ _ ;
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Fig. 2. Transverse relaxation time of 'H nuclei in glycine with SR4$ irradiation
(OAO) and without SR4$ irradiation (MA®) at various spinning frequencies. NH;
protons ((JM) and the two inequivalent CH, protons (AOA®) are shown.
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Fig. 1. 'H-'*N correlation pulse sequence for ]-HMQC (a) and D-HMQC (b). N SQ
coherences are selected by phase cycling of N pulses in the both sequences. In D-
HMQC experiment, SRzlﬁt spanning mrt, is applied during excitation and reconver-
sion periods. Interval between SR4$ sequence and 7w pulse, kt,, must be precisely
synchronized with the rotor period to maximize echo. The evolution time t; must
also be rotor-synchronized.
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Fig. 3. Single pulse (a), ]-HMQC filtered (b), and D-HMQC filtered (c) 'H spectra of
glycine at various spinning frequencies. [-HMQC and D-HMQC filtered spectra were
displayed with 200 and 20 times magnification. DEPTH background suppression
was applied to the 'H single pulse spectra to remove signals from outside the
sample coil [23]. HMQC filtered 'H spectra were obtained after optimizing the
experimental conditions, i.e. the length of excitation and reconversion periods and
the "N pulse lengths and amplitudes, to maximize the signal strength at each
spinning frequency. The optimized (e in (b) and (c) are N.A. and 200 ps for 20 kHz,
200 ps and 267 ps for 30 kHz, 200 pis and 250 pis for 40 kHz, 300 ps and 280 s for
50 kHz, 500 ps and 267 ps for 60 kHz, 600 ps and 286 ps for 70 kHz, and 700 ps and
N.A. for 80 kHz, respectively. The curve calculated from Eq. (1) is overlaid on (c).
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! ) ! ' ! ' ! Fig. 6. Calculated "M spectrum and YN slices of experimental 'H-""N D-HMQC
20 1 O D —1 0 -20 spectra of glycine: calculated (a), experimental at 70 kHz (b), and experimental at
20kHz (c). Spectrum (a) was calculated using the previously reported values
(gee = 1.25 MHz and 5 =0.51) [25].
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Fig. 5. '"H-""N D-HMQC spectrum of glycine at 70 kHz MAS at 11.7T. Single
quantum coherences were selected in the N dimension. An SR4§ recoupling
period of 18 7, (257 ns) was applied during both the excitation and reconversion
periods. 128 rotor-synchronized t; increments (Aty = 1/v. = 14.3 pus) with 2 scans
per t; point were collected. The total number of scans was 512. The N pulse
widths were 11.5 ps, applied at 2.9 kHz (81 ppm). Slices along 'H and N
dimensions are also shown.
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Fig. 7. 'H-'"N D-HMQC spectrum of glycyl-L-alanine at 70 kHz MAS at the magnetic
field of 11.7 T. Single quantum coherences were selected in the N dimension. An
SR4§ recoupling period of 8 7, (114 us) was applied during both the excitation and
reconversion periods. 16 rotor-synchronized t; increments (Aty =1/v,=14.3 ps)
with 2 scans per t; point were collected. Total number of scans was 64. The N
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pulse widths were 7 ps and applied at 21.0 kHz (581 ppm). 'H slices through the
two 'H-"N resonances, and experimental and calculated N projections are also
shown. Calculated spectra were obtained using the previously reported values
(qcc =3.25 MHz, 5 = 0.4 for NH and qcc = 1.25 MHz, = 0.51 for NH; ) [25].
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Figure 1. MAS solid-state NMR experiments recorded for a perdeuterated fibril sample of the Alzheimer's disease peptide A[}'"~*". A) Representative
EM image of the fibrils employed for the NMR spectroscopy experiments. B) 2D H/N correlation of AR fibrils. C) Strip plot of a proton-
detected HNCA (blue) and HNCACB experiment, showing the sequential assignments between residues L34 and G38 (black and red are used for
positive and negative contour levels, respectively). All experiments were conducted at approximately 25°C and a magnetic field strength of 141 T

with a MAS rotation frequency of 20 kHz.
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Figure 2. The [3-barrel porin OmpG. Comparison of 'H-detected 2D H/N correlations obtained from perdeuterated and partially proton-back-
substituted samples prepared with deuterated lipids in the solid state at approximately 25°C and a magnetic field strength of 19.97 T (A) and
solution-state NMR TROSY spectra (B, at 21.14 Tand 27°C). For the solution-state sample, 'H" linewidths on the order of 15-20 Hz are observed
(vs. 50-80 Hz in the solid-state spectrum). Solution-state spectra were recorded using dodecyl-fi-p-maltoside-solubilized OmpG. C) Electron
micrograph of 2D crystals of OmpG reconstituted in lipid bilayers. D) Structure of OmpG in detergent micelles (PDB: 2)QY).™!
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Figure 3. Bacteriorhodopsin (bR} from the purple membrane of H. salinarium. A) Proton-detected
solid-state NMR H/N correlation of perdeuterated bR in purple membrane after back-substitution
of 109 protons at exchangeable sites. The spectrum was recorded over 6 h at 16.44 T and
approximately 25°C. B) Solution-state NMR TROSY correlation of detergent-solubilized bR
Solution-state spectra were recorded using dodecyl-fi-p-maltoside-solubilized bR. C) Structure of bR
in the lipid bilayer (PDB: 1C3W)."* D) Cross sections extracted from (A) at the positions marked
by dashed lines. The line width in the solid state can be as narrow as 9 and 30 Hz in the N and
'H dimensions. respectively.
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