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Models of the complement C1 complex
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Almitairi et al. (1) present structural information on the
interaction between the proteases C1r and C1s, both
consisting of six domains, calledCUB1-EGF-CUB2-CCP1-
CCP2-SP. The authors also propose a model for the C1
complex where the C1r2s2 tetramer is bound to C1q.
Using our published and deposited small-angle X-ray
scattering (SAXS) data (2) for the C1 complex, Almitairi
et al. (1) conduct rigid body modeling and obtain models
with a fit to the data (χ2) in the range 2–4, of which only
one model with χ2 = 2.9 is presented. In this model, the
two C1r molecules interact in the center of the C1 com-
plex through a known CCP1-SP contact (3). This model is
fundamentally different from our model of the C1 com-
plex based on rigid-body modeling against the same
SAXS data and EM micrographs, where the serine pro-
tease domains of both C1r and C1s are located at the
periphery of C1 (2). If the two C1r SP domains were lo-
cated centrally in the C1 complex, intramolecular C1r ac-
tivation would be feasible; in contrast, an exposure of the
twoC1r SPdomains on twoopposite sides of C1 favors an
intermolecular activation mechanism.

The model of the C1 complex presented in Almitairi
et al. (1) is consequently taken as evidence in favor of
intramolecular activation of C1r. We find this misleading,
as it is not mentioned that our model with the C1r SP
domains located at the periphery fits our SAXS data with
χ2 = 2.4. Moreover, the description of Almitairi et al.’s
SAXS modeling is incomplete. They have not provided
important methodological details, such as symmetry and
distance restraints imposed on the C1 model, whether
different refinements scenarios were evaluated, and

whether the output model presented is representa-
tive of multiple refinements. It is also not described
whether Almitairi et al. assume the stacked tetramer
arrangement of the C1r and C1s CUB1-EGF-CUB2
domains in their modeling of the C1 complex, as pre-
viously done (4), or an alternative arrangement. Fur-
thermore, Almitairi et al. (1) have not deposited their
resultingmodel, despite taking advantage of deposited
scattering data.

Almitairi et al. (1) do state that the C1r catalytic
domains (presumably CCP1-CCP2-SP) were fixed as
dimers, which inevitably locks these domains in the
center of the molecule. We already comprehensively
tested alternative starting models of the C1 complex,
including models with the C1r SP domains either in
the periphery or in the center of C1, similar to their
model. The resulting models after rigid-body refine-
ment always had the C1r SP domains at the periphery (2).
In contrast, Almitairi et al. (1) give no information on
whether they conducted rigid-body refinement without
fixing the C1r catalytic domains in a central dimer. They
furthermore claim that their results are in accordance
with our low-resolution cryo-EM data and that our
negative-stain EM micrographs display a nonnatural C1
conformation. However, the maximal six protruding do-
mains in their model are in disagreement with our cryo-
EM data. Moreover, there are no discrepancies between
our negative-stain EM and cryo-EM class averages apart
from technical differences originating from differences in
defocus-induced phase-contrast transfer, as we already
stated (2).
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