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Fig. 9. Evaluation of the accuracy of measured H/D exchange time constants τex using SOFAST

real-time 2D NMR. (a) τex values measured using the new FTA-SOFAST-HMQC sequence of

Fig. 4 are compared to results obtained using standard HSQC-based 2D NMR methods. H/D

exchange was monitored during 24 hours for ubiquitin at 25°C at two different pH values : 7.3

(black circles), and 9.8 (red circles). HSQC (expt. time: 3 min 15 s, recycle delay: 0.9 s) and

FTA-SOFAST-HMQC (expt. time: 25 s, recycle delay: 50 ms) spectra were recorded in an

interleaved manner resulting in a 0.14 min-1 sampling rate of the exchange process. H/D

exchange was initiated as explained in the Methods section. Under these experimental

conditions, the data recorded at pH 9.8 (red circles) represent the 15 most slowly exchanging

amides, whereas the data measured at pH 7.3 allowed quantifying the exchange rates for less

protected amide sites. The good correlation of these data (correlation coefficient of R=0.997)

illustrate the high accuracy obtained by the SOFAST approach despite the changing 1H spin

coupling network arising from the partial deuteration of amide sites during the exchange

process. (b) The experimental results shown in (a) may be rationalized by computer simulations.

The buildup of amide 1H polarization has been calculated for ubiquitin by numerical integration

of the Solomon equations describing the spin dynamics in the dipolar-coupled 1H network (7)

assuming a magnetic field strength of 18.8 T, and different rotational correlation times τc of the


