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Biophysical processes, such as protein folding, may take Z > . . @
place on a timescale of milliseconds-to-seconds, and are
therefore suitable candidates for studies by means of The combination of the chirped = pulse and The amplitude of the echoes is modulated by
ultrafast 2D NMR. Thus, with the reduced acquisition time the gradient causes the spins to acquire a inherent t,-dependent chemical shifts, 2,.
inherent to UF 2D NMR, and with additional sensitivity phase with a quadratic term. - I =]
gained from a careful optimization of the experimental ” L N EEES B
parameters, the method can be adapted to monitor folding The application of a second chirp e I ] - .
processes of proteins at mM concentrations. This work aims with the same sweep in the presence I WD | e
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Selective pulses: Interleaved data sets: Monitoring oxidative folding of a protein:
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Cutting the repetition rate determines the
time resolution of the experiment, and
thus the biological processes we can
observe using it.

Improving time
resolution by utilizing
selective pulses on the
relevant Hy spins.
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Polarization (DNP) to hyperpolarize water: “ 8 S S

Dissolution Solvent: 1.5mL D,0 + 3mL Heptane;
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preferentially partitions
into the organic phase

TEMPO upon dissolution and
not relax the immiscible
aqueous phase.

Measured on a Varian iNova 500 MHz console equipped
with a QNP Bruker 10 mm probe.
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0-9 formation of a cis peptidyl-
prolyl bond in the native
200 100 O 200 100 ce M 0L UC protein E
N/ N/ \N_/ N/ N/
. . N C C N C The C40/82A mutant undergoes cold And refolds upon heating. R— .
SN Chemical Shift [ppm] | i A || denaturation. P 5 U= Itrqns=—N¢is

H O R, H H O

Wong, K. B. et al., Journal of Molecular Biology 259 (1996) 805-818
Agashe, V. R. and Udgaonkar, J. B., Biochemistry 34 (1995) 3286-3299

We assume that the peptides

Hyperpolarized

(TR = 1.5 sec, in t.he mixture do not contain :

sum of 20 spectra) residual structure and FLI'l'Llr‘e P'G"S -
therefore can be r?garded 4s  Monitor the folding process of unfolded LR5 using interleaved CT SOFAST-UF HMQC upon injection of GSSG in order to observe
fully extended chains.

TE x500 folding intermediates.

(TR =14.5 sec, P§° Arg s.c. NH; groups e Substitute Ca* ion by a paramagnetic shift agent to elucidate the coupling between S-S bond formation and metal binding in the
2IIJIIa1I ;8’;81%2?}8) (Lys { N-termini folding process of LRS5.
Rapid exchange of the amide

protons with hyperpolarized water
I I I I protons, and thus an effective « Utilizing the enhanced long-lived >N magnetization of biomolecules upon injection of hyperpolarized water in measurement of

100 o0 significant enhancement of the 5N ultrafast 2D spectra. Thus, we shall gain sensitivity, and eventually can follow the folding of an unfolded protein upon injection of a
1SN Chemical Shift [ppm] signal (~x500). hyperpolarized refolding buffer.

« Monitor proline rearrangements as a rate-determining step in protein refolding upon sudden heating cold-denatured Barstar.




