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Comment on mr-2020-37
Stewart Loh (Referee)

Referee comment on "Fragile protein folds: sequence and environmental factors affecting
the equilibrium of two interconverting, stably folded protein conformations" by Xingjian Xu
et al., Magn. Reson. Discuss., https://doi.org/10.5194/mr-2020-37-RC1, 2021

In MR-2020-37, Xu et al. use NMR methods to characterize the conformational change in
an ARNT PAS domain that interconverts between two stable native folds (WT and SLIP).
These metamorphic proteins are of high interest because they flout the one sequence-one
fold rule that has shaped protein folding studies for decades. The authors identify
mutations outside of the shifted beta-strand that perturb the equilibrium between WT and
SLIP conformations, as well as small molecules that preferentially bind to either fold. This
study should be exciting to members of the protein folding and protein switching
communities.

There are some areas that would benefit from additional discussion and/or data.

1. The thermal shift data (section 3.4) are confusing. The Tm of PAS-B decreases upon
addition of any of the 26 compounds. This result seems contrary to the model shown in
Fig. 5e and suggests one of two scenarios: the compounds bind more strongly to the
denatured state, or binding causes irreversible aggregation at elevated temperature,
reducing the apparent Tm. The authors found direct evidence for aggregation above 30 C
in NMR conditions (Fig. 2), so one worries about this artifact affecting the thermal shift
data. Clearly the compounds interact with the proteins, but the results are counter-
intuitive and need to be explained. Perhaps an alternate method could be used to cross-
check the results (e.g. urea denaturation in the presence/absence of compound). Another
puzzle is that the thermal melts were recorded with 50 micromolar compound, which is
~10-fold less than Kd. Would one expect a significant Tm shift if the compounds are
binding at the expected site, at 50 μM  concentration? Finally, the authors assume that
interconversion between WT and SLIP is slow. This is certainly the case at low
temperature, but is anything known about how the rates change at higher temperature?
Would rapid interconversion affect the interpretation of the data?

2. Some point mutations (e.g. P449A) show multiple new HSQC peaks that are distinct
from WT and SLIP peaks. The populations in Table 1 are reported as only WT and SLIP.



Are the new peaks counted as SLIP or WT? How does one know which conformation to
assign them to?

3. I recommend that the authors include data figures to support all stated observations.
For example, the breakdown of compounds binding to WT vs. mutants (lines 258-260) and
effects of loop insertion/cleavage (lines 218-222) could be illustrated using small HSQC
panels showing which peaks shift and which don’t.

4. The conclusions would be strengthened if the authors were to demonstrate that a
compound that preferentially binds the SLIP conformation in fact shifted the population to
that form, as they demonstrated for KG-548 and WT.

5. Finally, the authors may wish to add a new reference for the lymphotactin metamorphic
system [Dishman et al. (2021) Science 371, 86-90].
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