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Supplementary Methods

Small-angle X-ray diffraction. Synchrotron SAXS measurements (/(s) vs. s, where s = 4rn
sind/4, 20is the scattering angle, and 1=0.992 A) were performed at the BM29 BioSAXS
beamline at the European Synchrotron Radiation Facility (Grenoble, France)'2 in continuous-flow
batch mode at 4 °C. Supplementary Table 2 summarizes the SAXS data and provides additional
information. SAXS intensity data were recorded from 30 uL samples at several different
concentrations across the ranges 1.4-5.5 mg/mL (iC3b-CR3 ol complex) and 0.17-0.7 mg/mL
(CR3 ol domain) and from a matching solvent blank. The individual 2D-data frames were radially
averaged to produce unsubtracted 1D I(s) vs. s scattering profiles. For the final data reduction
process statistical checks were performed to discard frames affected by radiation damage or
systematic scaling errors. Data were averaged, buffer subtracted, and merged to produce the
final SAXS profile for each species. The ATSAS 2.8 software package® and BioXTAS RAW* were
used to extract structural information and perform ab initio shape restoration. Firstly, the number
of Shannon channels and maximum usable s was estimated with SHANUM?®. The extrapolated
forwarding scattering at zero concentration /(0) and the radius of gyration Ry were evaluated
using the Guinier approximation (In /(s) vs. s?) and from the real-space pair-distance distribution
function (P(r) vs. r) calculated with GNOM®. From the P(r) profile the maximum particle dimension
(Dmax) could be evaluated. Two separate concentration-independent methods were used to
estimate the molecular mass of the iC3b-CR3 ol complex and the free al domain: the volume of
correlation (Vc)” and the empirical correction to the Porod volume (Vp)® using the ATSAS dattools
DATMOW, DATVC, and DATPOROD. DATCLASS classified the SAXS derived shapes as
compact and potentially unique®. Ab initio shape restoration was performed using dummy beads
from 50 independent runs of DAMMIF'?, which were averaged with DAMAVER, clustered with
DAMCLUST?, and further refined with DAMMIN'! to create the final ab initio shape. In each case,
20-40 individual dummy bead (DAMMIF) models were selected that fitted the data as judged by
the reduced 42 test and the correlation map (CorMap) p-value; values of > =1 and p > 0.01

indicate the absence of any systematic discrepancy between the data and the fitted model2.



Individual models were aligned with SUPCOMB with a threshold on the normalized spatial
discrepancy (NSD) of 0.5, i.e. NSD < 1 for similar aligned models'®. The final average model of
the iC3b-CR3 al domain have been produced at an estimated resolution of ~42 + 3 A with

SASRES™.

Molecular dynamics. All molecular dynamics (MD) simulations were carried out with GROMACS
v. 2020.3'%. Molecular systems consisting in iC3bY-CR3 al or iC3bP-CR3 al plus the CUBY motif
(residues 913-954) and the intact connections with the MG7 domain or the TED domain (in total,
residues 907-971) were created by manual editing of coordinate files with Coot'® and the
stereochemistry of the edited model was verified with MolProbity'”. For the protein, ligands
(glycan moieties), and ions (solvent counterions to neutralize the system’s net charge), the

OPLS/AA force field'®'® was used, and TIP4P?° was used for the water.

All systems were first subjected to minimization, followed by 1-ns equilibration of the NVT and
NPT ensembles. All production runs (1 us each) were carried out in the NPT ensemble at 300 K
and 1 bar. Temperature was controlled by Nosé—-Hoover?"?? (coupling constant t: = 0.1 ps) and
pressure by Parrinello-Rahman?*2* (t, = 2.0 ps) schemes. To avoid harsh density oscillations,
the first 5 ns of the NPT equilibration run were performed with Berendsen weak coupling?® for
temperature (1t = 0.1 ps) and pressure (tp = 2.0 ps). Periodic boundary conditions were applied in
three-dimensional space, and electrostatic forces were calculated with the Particle Mesh Ewald
(PME) method?®2” using a real-space cutoff of 1.2 nm and an FFT grid density of 6.25 nm™".
Lennard-Jones interactions were truncated at 1.2 nm. Covalent bond lengths in the protein and
ligands were constrained to their reference values with P-LINCS?®. SETTLE was used to
constrain the water geometry?. Equations of motion were integrated using the leapfrog scheme
with a time step of 2 fs. During the first 1 ns of this run, all protein heavy atoms were harmonically
restrained to their initial positions. The latter trajectories were analyzed, and the structures were
clustered using the GROMOS algorithm?°. Multiple related clusters were detected for iC3bY-CR3
ol or iC3bP-CR3 al, whose central structure allowed the calculation of root-mean-square

fluctuations (RMSF, in A) per residue during the trajectory (Supplementary Fig. 10a,c). A surface



representation of each representative structure confirms that relatively modest displacement of
the CUBS around its equilibrium position in either complex (Supplementary Fig. 10b,d). Although
the segment does not adopt stable secondary structures, we refer to the CUB¢ in these models
as “stable” in the sense that it retains its overall shape and characteristics for the duration of the
MD runs. During the simulation, we detected the formation of a few contact points between the
CUBS¢-containing segment and other iC3b or CR3 al surfaces, which appear to provide some

additional stabilization energy to the complex.

Data availability. Source data are provided with this paper.



Supplementary Figures and Tables

Supplementary Table 1. Data collection and refinement statistics (molecular replacement).

iC3b-CR3 al

Data collection
Space group
Cell dimensions

a, b, c(A)

o, B, v (%)
Resolution (A)
1/ ol
Rmerge
CCir
Completeness (%)
Redundancy

Refinement

Resolution (A)

No. reflections

Rwork / Rfree

No. atoms
Protein
Ligand/ion
Water

B-factors
Protein
Ligand/ion
Water

R.m.s. deviations
Bond lengths (A)
Bond angles (°)

P24

111.29, 150.73, 111.30
90, 92.80, 90
53.77-3.39 (3.52-3.39) *
4.03 (0.53)

0.338 (2.422)

0.973 (0.167)

99.62 (96.71)

3.6 (3.6)

53.77-3.39 (3.52-3.39)
50 383 (4556)
0.1921/0.2294

24 012

23 866

125

21

112.46
124.06
56.80

0.013
1.60

The structure was determined from a single crystal. * Values in parenthesis are for the highest-

resolution shell.



Supplementary Table 2. Interactions observed between the TED domain of iC3b and CR3

al. Interactions and other properties of the interface(s) were calculated with PISA®'. The interface

area is 465.6 A2, the solvation energy is —1.2 kcal/mol, the total binding energy is —5.6 kcal/mol,

and the hydrophobic p-value is 0.5. The number of hydrogen bonds is 10, and there are no salt

bridges or disulfide bridges. Distances are shown in A.

Dist.
iC3b-CR3 al iC3b (A) CR3 al
Type of interaction # C3dg (TED) CR3 al
Hydrogen bonds 1 Lys1195 NZ 3.3 Leu205 0O
2  Lys1195 Nz 3.2 Leu206 O
3  Arg1232NH2 3.7 lle145 O
4  Arg1232NH2 3.8 Gly143 O
5 Asp12250D1 34 Gly143 N
6 Asp12250 3.3 Ser144 N
7  Asp12250D1 2.7 Ser144 N
8 Asp12250D1 2.4 Ser144 OG
9 Asp12250D2 3.8 Thr209 N
10 Asp12250D2 2.8 Thr209 OG1
No Salt bridges




Supplementary Table 3. Interactions observed between the C3c moiety of iC3bY and CR3
al or the TED domain. Interactions were calculated with PISA®'. This interface is a composite
interface made up of residues from the iC3b [ chain with a minor contribution from the C3c o’
fragment 1. Concerning the C3c moiety-CR3 ol domain interface, the interface area is 873.5 A2,
the solvation energy is 2.4 kcal/mol, the total binding energy is —3.0 kcal/mol, and the
hydrophobic p-value is 0.8. The number of hydrogen bonds is 8, the number of salt bridges is 5,
and there are no disulfide bridges. Interactions are broken down for every individual chain in
iC3b, C3 1 (23-667), C3c o’ fragment 1 (749-954), C3dg (including the TED domain) (955—

1303), and C3c o’ fragment 2 (1321-1663). Distances are shown in A.

Dist.
iC3bY-CR3 al iC3b chain (A) CR3 al/TED
Type of interaction # C3B CR3 al
Hydrogen bonds 1 Thr67 OG1 2.3 Lys217 NZ
2 Ser1570 3.1 Arg261 NH2
3 Asn1620 25 Lys231 NZ
4  Asn162 OD1 3.1 Lys235 NZ
5 GIn161 NE2 3.6 Val219 O
6 GIn161 NE2 27 Phe223 O
7  Asn71ND2 22 Pro249 O
8 Ser159 OG 2.5 Glu262 OE2
Salt bridges 1 Glu15 OE1 3.7 Arg216 NE
2  Glu15 OE1 3.2 Arg220 NHA1
3  Glu15 OE1 3.5 Arg216 NH1
4  Glu15 OE2 3.7 Arg216 NH2
5  Glu15 OE2 27 Arg216 NH1
C3ca’ frg. 1
No Hydrogen bonds
No Salt bridges
C3ca’ frg. 2
Not at the interface
C3p TED
Hydrogen bonds 1 GIn87 OE1 25 Asn1186 ND2

No salt bridges




Supplementary Table 4. Interactions observed between the C3c moiety of iC3bP and CR3
al or the TED domain. Interactions were calculated with PISA®'. This interface is a composite
interface made up of residues from the iC3b [ chain and residues from the iC3b o’ fragment 1
chain. For the C3c moiety-CR3 ol domain interaction, the interface area is 836.4 A2, the solvation
energy is —3.5 kcal/mol solvation energy, the total binding energy is —7.0 kcal/mol, the
hydrophobic p-value is 0.4. There are 9 hydrogen bonds and 2 salt bridge but no disulfide
bridges. Interactions are broken down for every individual chain in iC3b, C3  (23-667), C3c o’
fragment 1 (749-954), C3dg (including the TED domain) (955-1303), and C3c o’ fragment 2

(1321-1663). Distances are shown in A.

Dist.
iC3b°-CR3 al iC3b (A) CR3 ol/TED
Type of interaction # C3B CR3 al
Hydrogen bonds 1 GIn557 OE1 3.9 Arg293 NH1
2 GIn558 N 3.0 Lys290 O
No Salt bridges
C3ca’ frg. 1
Hydrogen bonds 1 Asn738 N 3.2 Glu253 OE1
2 Asn738 OD1 2.9 Lys245 NZ
3 Ser7430 4.0 Arg261 NH
4  Glu7370 3.5 Lys245 NZ
5 Glu737 O 3.8 Tyr252 N
6 lle733 O 34 Lys279 NZ
7  His897 O 2.5 GIn282 NE2
Salt bridges 1 Glu744 OE1 4.2 Arg261 NH2
2 Lys891 Nz 3.7 Glu253 OE1
C3ca’ frg. 2

Not at the interface




Supplementary Table 5. Small-angle X-ray scattering (SAXS) statistics.

(a) Sample details

Organism
Source

Description

Theoretical extinction
coefficient at 280 nm in
water £2° (M~'cm™) 1
Molecular mass M from
composition (Da) 2
Concentration (range/values)
measured

Solvent composition

iC3b
Homo sapiens

iC3b was produced
by activation of
native C3

Uniprot ID P01024
(CO3_HUMAN)

171 200 (0x)
169 950 (red)

173 247 (p.s.)

~184 000 (glyco)
N/A

N/A

CR3 al
Homo sapiens

Synthetic gene,
expressed
recombinantly in E.
coli

Uniprot ID P11215
(ITAM_HUMAN),
residues 126-321
with two stabilizing
mutations
(C128S/1316G)

4470 (no Trp/Cys)

22189 (p.s.)

1.4-5.5 mg/mL
(1.4,2.75and 5.5
mg/mL)

20 mM HEPES (pH
7.5), 200 mM NaCl

iC3b-CR3 al
Homo sapiens
Reconstituted in
vitro at a 1:2 molar
ratio and purified
by SEC

N/A

175 670 (ox)
174 420 (red)

195 418 (p.s.)
~206 189 (glyco)
0.17-0.7 mg/mL
(0.17,0.35and 0.7
mg/mL)

20 mM HEPES (pH
7.5), 200 mM
NaCl, 5 mM MgCl:

(b) SAS data collection parameters

Source, instrument and description or

reference

Wavelength (A)

Sample-to-detector distance (m)

g-measurement range (A-")

Method for monitoring radiation damage
Exposure time, number of exposures

Sample configuration
Sample temperature (°C)

BM29 BioSAXS beamline at the European

Synchrotron Radiation Facility (Grenoble,
France)'?

0.992

2.849

0.003-0.50

30 pL

4.0

Visual inspection of data frames
1.0 s, 10 exposures in total

(c) Software employed for SAS data reduction, analysis and interpretation

SAS data reduction

Guinier, P(r), scattering particle volume

Shape/bead modeling

Atomic structure modeling (rigid)
Modeling of missing sequence from PDB files

Molecular graphics

ATSAS v2.83

ATSAS v2.8% | BioXTAS RAW*

DAMMIF/N, DAMCLUST (ATSAS v2.8)

SASREF (ATSAS v2.8)
N/A

PyMOL (https://pymol.org/)

(d) Structural parameters

Guinier analysis

CR3 al

iC3b-CR3 al



1(0) (cm™) 20.7 192.5

Rs (A) 23.8 55.0
g-range (A™) 0.18-0.55 0.15-0.23
Quality-of-fit parameter (r? fit) 0.99 0.98

M (Da) from /(0) (ratio to expected value)
P(r) analysis

21300 (0.96)

197 000 (1.00)

1(0) (cm™) 19.8 192.0
Rs (A) 21.7 56.8
Drmax (A) 60.0 190.0
g-range (A™) 0.17-5.01 0.11-5.01
Quality-of-fit parameter (%) 1.02 1.14
M (Da) from /(0) (ratio to expected value) 20400 (0.92) 194 400 (0.99)
Volume (Vr / V) 0.5/0.3 1.7/1.3
(e) Shape modeling results

iC3b-CR3 al
g-range for fitting 0.11-1.39
Symmetry/anisotropy assumptions P1 / unknown
2 value/range 0.94-0.97
Model resolution (A) 42.0
(f) Atomistic modeling

iC3b-CR3 al

Method

g-range for fitting
Symmetry/anisotropy assumptions
Distance restraints

2 value/range

SASREF (ATSAS v2.8)

0.11-5.01
P1 / unknown

<189 A between residues 910-971iC3b

2.0-8.0

' ProtParam, Expasy web server at https://web.expasy.org/cgi-bin/protparam/protparam. ox, all

Cys oxidized to cystines. red, all Cys taken as reduced (free thiol form).
2 Theoretical molecular mass calculated from the primary sequence (p.s.). Estimated molecular

mass in the naturally occurring glycosylated form is indicated where necessary (glyco).
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(Legend on the next page.)
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Supplementary Fig. 1. Electron density maps of iC3b-CR3 al, asymmetric unit, extended
conformation, domains, and motifs. The overall quality of the electron density maps for the
iC3b-CR3 al crystal structure is shown for (a) the entire asymmetric unit, (b) the extended
conformation of iC3b-CR3, and (c) all the domains and motifs present in the asymmetric unit. The
remnants of the CUB domain connecting the MG7 and TED domains (CUB®) could be traced for
one iC3b subunit and are shown in (b), which is also shown in a top-view image on the inset. All
maps are ca-weighted 2mFo-DFc maps contoured at 1.0 o level. The average map correlation
coefficient (MAPCC) is 0.77—0.80 overall and it ranges from 0.67 (C345c in iC3bP) to 0.84 (MG7
in iC3bP and MG2 in iC3bV) across all domains. The MAPCC for the CR3 al subunits is 0.75 and

0.79.
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a Asymmetric unit + neighboring TED-al b Extended full iC3b-al

Supplementary Fig. 2. Different iC3b-CR3 al complexes identified in the crystallographic
structure. Cartoon representation of the contents of the asymmetric unit and selected subunits
from crystallographic neighbors (in cyan). C3c is shown in grey, the TED domain in green and the
CR3 al domain in gold. (a) The asymmetric unit contains one copy of an iC3b TED-CR3 al
complex and a second copy of uncomplexed CR3 al. A second TED-CR3 al complex from a
crystallographically equivalent molecule is shown in cyan. The same volume is shown in panels b
to d with the same orientation as in a. (b) The extended form of the iC3b-al complex is
highlighted by making the component subunits opaque while the other subunits are transparent.
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(€) iC3bY-CR3 al (upright conformation). (d) iC3bP-CR3 al (upside-down conformation).

Definitions of each conformation can be found in the main text.
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CUB? in iC3b CuB?in C3
971 )
L7 909
) e Y ‘j\ \ /" g

Supplementary Fig. 3. Unraveling of the CUB9 region (residues 909-971) of C3 in iC3b.
Whereas the CUB? portion of the CUB domain is fully folded in C3 (PDB 2A73
[http://doi.org/10.2210/pdb2A73/pdb])*? (b), in iC3b the same region adopts an extended
conformation as a result of the proteolytic release of the C3f fragment and the ensuing

conformational destabilization of the CUB domain (a).
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iC3bP-CR3 al complex vs. C3 (PDB 2A73) iC3bP-CR3 al complex vs. C3b (PDB 2107)

Supplementary Fig. 4. Superposition of the structure of iC3b°-CR3 al complex with those
of C3 and C3b to show the relative position and orientation of the TED domain. The
structure of iC3bP-CR3 ol complex can be superposed with those of (a) C3 (PDB 2A73
[http://doi.org/10.2210/pdb2A73/pdb])*2 and (b) C3b (PDB 2107
[http://doi.org/10.2210/pdb2107/pdb])*® with the secondary structure matching (SSM) algorithm as
implemented in the CCP4 program SUPERPOSE?®* with root-mean-square displacements
(RMSD) of 1.95 A (722 Co. atoms) and 1.33 A (1104 Ca atoms), respectively. The superposition
algorithm did not consider non-superimposable regions as the TED domain and the CR3 al
subunit. The iC3bP-CR3 al complex is shown in the same color code used throughout the article,
with the TED in green and the CR3 al domain in olive. C3 and C3b are shown in white. The Ca
atom of the N and C-terminal residues of the TED domain (residues 992—-1287) are represented
as blue and red spheres, respectively. Direct superposition of the TED domains of C3, C3b, and
iC3b in the iC3bP-CR3 al complex structure with LSQKAB® shows that the transformation of the
TED domain between C3b and iC3b in the iC3bP-CR3 ol complex involves a translation of 74.7 A

16



and a rotation around the centroid-connecting direction of 86.2°. Interestingly, the transformation
necessary to move the TED domain from C3 to C3b is rather similar to the transformation
required from C3 to iC3b (113.8 A vs 109.2 A, 95.1° vs 95.3°) but along two directions separated

by 120°.
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Supplementary Fig. 5. Similarity between the C3c moiety of the two iC3b-derived copies in
the asymmetric unit. The two C3c moieties found in the asymmetric unit can be superimposed
with the secondary structure matching (SSM) algorithm as implemented in the CCP4 program
SUPERPOSE®* with root-mean-square displacements (RMSD) of 0.76 A (1113 residues). The
superposition algorithm did not consider non-superimposable regions such as the TED domain
and the CR3 al subunits. The two views of the superposition are related by a 90° rotation around

a vertical axis.
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TED-CR3 (PDB 4M76)
TED-CR3 al

RMSD = 0.55 A (472 Ca atoms)

Supplementary Fig. 6. Comparison of the TED-CR3 al domain interaction. Superposition of
the TED-CR3 al subcomplex extracted from the iC3bP-CR3 al complex (the TED domain is in
green and CR3 al in magenta) with the previously available TED-CR3 al structure (both domains
are shown in white) (PDB 4M76 [http://doi.org/10.2210/pdb4M76/pdb])¢. The root-mean-square
displacement (RMSD) between the two TED-CR3 al complexes is 0.55 A over 472 Co. atoms,
indicating that there are no gross conformational changes of either the TED domain or the von
Willebrand A domain of CR3 upon complex formation in the context of iC3b. While the structure
of the C3d-CR3 al complex contains Ni?* in the MIDAS motif of CR3 al, the structure of iC3b-CR3

al complex contains the physiological cation, Mg?*.
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TED

Supplementary Fig. 7. Close-up of the superposition of the iC3b°-CR3 al complex with C3b
on the C345¢c domain (shown in Supplementary Fig. 4). a, Interface between the TED domain
(in green) and the C345c (in orange) of the iC3bP-CR3 ol complex with the corresponding region
of C3b (in white)®. b, View of the superposition of the C345¢c domains of the iC3bP-CR3 al
complex and C3b looking from the TED side (the TED has been removed for clarity). The most
noticeable discrepancy between the iC3bP-CR3 ol complexes and C3b barring the position of the
TED domain concerns the C345¢c domain. As shown, the C345c in the iC3bP-CR3 al complex
has rotated and laterally shifted its position towards the TED domain, with which it establishes a
small but stable interaction. Even though the quantitative displacement of the C345c in the iC3bP-
CR3 ol complex is small (3 A is the maximum linear displacement), and independent of crystal
lattice contacts or the presence of TED. The latter observation argues in favor of an intrinsic
structural change moving from C3b to iC3b, or an induced conformational change triggered by

binding of CR3 al.
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\ < iC3bU-CR3 al . MAN3  MAN4
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P A 0 4

Glycan
moiety

MG1 domain

Supplementary Fig. 8. Glycosylation on Asn63 (iC3bV). a, Position and orientation of the N-
linked glycosylation on Asn63 within the MG ring of iC3b". Protein domains are shown in
cartoons and color coded as in the main text. Note that the glycan moiety faces toward the
interface with CR3 ol domain (in wheat). b, Close-up of the glycosylation. The electron density
map for the glycan moiety is a ca-weighted 2mFo—DFc map depicted at 1.0 o contour level. NAG,
N-acetyl-glucopyranoside. MAN, mannopyranoside. MAN? is o-D-mannopyranoside, whereas
MAN* is a B-D-mannopyranoside. Superscripted numbers refer to the sequential position of the
glycan residue. ¢, MG1 represented as a molecular surface in chain color (light blue). The

glycosylation sticks out from Asn63 into the interface cleft.
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Pl LFA-1-based CR3 headpiece model complexed with iC3bD

Supplementary Fig. 9. Compatibility of the iC3bP-CR3 al complex with the recognition by
the CR3 headpiece. a, Domain motion analysis of the al domain as observed in the structure of
the LFA-1 headpiece (PDB 5E6S [http://doi.org/10.2210/pdb5E6S/pdb])*¥’, in blue, and after a 45°
tilt introduced to accomplish a clash-free superposition of the LFA-1 headpiece (shown in sky
blue and magenta) onto the iC3bP-CR3 ol complex, in cyan. The domain motion analysis was
performed with Dyndom?. The yellow arrow represents the rotation axis, and the orange
segments the hinge regions. The ends of the hinge regions, which remained motionless, are
shown as orange spheres. b, Detail of the 45° rotation relating the crystallographic orientation of

the LFA-1 ol domain (blue) and the clash-free orientation (cyan). ¢, Suggested hybrid models
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prepared by superposition of the CR3 ol subunit in iC3bP-CR3 al complex and the ol domain of
LFA-1 (previously modeled as in panels a and b). Molecules are shown in cartoon representation

and color coded as in the main text.
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a Cluster centered on BM 19 b Cluster centered on BM 46

W

.,

€ Cluster centered on BM 30

Supplementary Fig. 10. Representative bead models for the iC3b-CR3 al complex in
solution restored from SAXS scattering data. (a-f) Bead model (BM) representation of the
center model for the six identified clusters of structurally similar models. BM were depicted with

white spheres (radius 4.75 A) and rendered with PyMOL (https://pymol.org). Clustering was

performed on 50 bead models generated with DAMMIF'® with DAMCLUST? using default
parameters. Despite some variation, the salient features of the iC3b-CR3 al complex (i.e., a large

body connected to a slightly smaller, more elongated region) are conserved across all

reconstructed shapes and clusters.
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Biotin-PEG4 ™™ g 29A
linker & 1

tetramer on SA chip

Supplementary Fig. 11. Design of the ligand for SPR experiments. The CR3 al domain was

immobilized on a streptavidin (SA) chip (Cytiva) after derivatization with an EZ-Link N-

hydroxysulfosuccinimide (NHS)-polyethylene glycol (PEG4)-biotin ester. When outstretched, the

linker has a maximum length of 29 A thereby separating the ligand from the glycan layer on the

sensor chip.
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CD spectra (CVC85.CA2) 'CD Thermal Denaturation curve (CVC85.CA2) CD spectra (CVC85.2C1A24) CD Thermal Denaturation curve (CVC85.2C1A24)

©D 222 nm (mdeg)

€0 222 nm (mdeg)
€0 222 nm (mdeg)

Supplementary Fig. 12. Folding and thermal stability of four CR3 al mutants assessed by
circular dichroism (CD). All mutant variants of the CR3 al that could be expressed and purified
in this study were subjected to CD to confirm the integrity of the fold at 25 °C before and after
thermal denaturation at 92.5 °C, and their melting temperature was determined by following their
thermal unfolding at 222 nm. a, WT: wild-type (Tm = 45.11 £ 0.04 °C). b, 1A: R261A/R293A (Tm =
45.42 £ 0.03 °C). ¢, 2A: R216/K231A (Tm = 41.69 £ 0.08 °C). d, 1A2A:
R261A/R293A/R216A/K231A (Tm = 43.49 + 0.07 °C). Source data are provided as a Source Data

file.
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Supplementary Fig. 13. Structural basis of the negative selectivity of CR3 for C3b. a,
Superposition of the TED-CR3 ol subcomplex of iC3bP-CR3 al complex onto C3b (PDB 2107

[http://doi.org/10.2210/pdb2107/pdb])*3. b, Same superposition shown in (a) but rotated 30°

around an in-plane vertical axis. (c) Overall view of the superposition including the entire iC3bP-

iC3bD-CR3 al complex

CR3 al complex. Molecules are shown in cartoon representation and color coded as in the main

text. C3b is shown in white. It is clear from the superposition that C3b does not admit the

interaction with CR3 because of extensive clashes between the CUB domain and the loops

connecting the CUB and the TED domains in C3b and the al domain of CR3. Likewise, for the

same reasons of steric hindrance it seems unfeasible that a CR3 molecule could simultaneously

engage an iC3b molecule via the TED domain and a second C3b molecule through interactions

with the MG6-MG7 domains.
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(Legend on the next page.)
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Supplementary Fig. 14. Molecular dynamics of iC3b-CR3 al complexes modeled with the
complete CUB? motif. a, Plot of root-mean-square fluctuations (RMSF) vs. the indexed
sequence of iC3bP 063 chain encompassing a modeled CUB? motif (residues 913-954),
extracted from a 1000-ns molecular dynamics trajectory calculated for the iC3bP-CR3 ol complex.
RMSF values are expressed in A. Segment 907-971 (which contains the CUBY motif) is shown in
red, whereas the rest of the RMSF values for the 063 chain is shown in black. b, Surface
representation of the central structure of eight top-most clusters of the iC3bP-CR3 ol complex,

each one labeled with the cluster’s frequency of occurrence. Segment 907-971 is in red. c, Like a
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but for iC3bY-CR3 al. d, Like b but for iC3bY-CR3 al. Source data are provided as a Source Data

file.
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