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General comments

This article by Bax and colleagues describes new 4D-TROSY-NOESY-TROSY and 4D-NOESY-
NOESY-TROSY experiments applied to the perdeuterated 68-kDa dimer of the SARS-CoV-2
Mpro protease expressed in a D2O E. coli culture. The 4D-TROSY-NOESY-TROSY is an
improved version of earlier 4D 15N/15N-edited NOESYs, whereas the 4D-NOESY-NOESY-
TROSY is a new combination of the 3D NOESY/NOESY pioneered by the Kaptein group
with a TROSY detection. The 4Ds were acquired with extended acquisition times in all
indirect dimensions using NU sampling within about 4 days experimental time. The
spectral resolution and sensitivity are excellent and a number of very clear and extensive 
1HN NOE networks in alpha helices and beta sheets are observed. The 4D-NOESY-NOESY-
TROSY in particular is well suited for larger proteins since magnetization losses are
minimal during the two NOE transfer steps. As the authors indicate, the NOESYs will be
very helpful for obtaining assignments of such larger proteins by combining their
information with that of the less-sensitive conventional triple-resonance assignment
experiments and/or that of existing structures. The manuscript is very well written. The
experiments are well documented by the printout of the pulse sequences and processing
scripts in the supplementary information, which should make it easy for others to use the
sequences.

As such this article should be very interesting and helpful for the readership of ‘Magnetic
Resonance’.

Specific Comments

Figure 2b shows a large region of a 1H-15N correlation spectrum. The figure legend is
missing a description of subpanel b. Is this a 2D TROSY? A proper description in the



legend as well as experimental details should be provided.
The number of resonances of the 1H-15N 2D in Figure 2b is rather small for a
306-residue protein. I counted about one hundred resonances. Is this due to missing 1H
back exchange? The authors should discuss this point and indicate which percentage of
the amides did exchange.
In this respect what would be the prospects for using similar sequences for protonated
large proteins?
The authors use a rather high concentration of 0.9 mM dimer/1.8 mM monomer. Do
they observe any aggregation? What are the prospects for applying the sequences to
lower concentrations?
Could the authors please also indicate 1HN and possibly 15N T2 relaxation times?
What is the reason for having 0.3 mM DSS in the buffer?
It would be helpful to not only provide the pulse programs and processing scripts as
PDFs but also as plain text files.

 

Technical corrections

page 3, line 74: kD should be kDa
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