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Abstract 

Opsonization by iC3b, a proteolytic product of complement component C3, mediates the 

removal of pathogens and apoptotic cells by macrophages and dendritic cells without 

induction of inflammatory responses. Activation of C3, deposition of C3b on the target 

surface, and subsequent amplification by formation of a C3-cleaving enzyme (C3-convertase; 

C3bBb), triggers the effector functions of complement that result in inflammation and cell 

lysis. Concurrently, surface-bound C3b is proteolyzed to iC3b by factor I and appropriate 

cofactors. iC3b then interacts with the CRIg, CR3 (CD11b/CD18) and CR4 (CD11c/CD18) 

receptors on leukocytes, down-modulating inflammation and targeting pathogens for 

clearance by phagocytosis. Recent work has provided a detailed understanding of the 

molecular mechanisms underlying the activation of C3 and the generation and regulation of 

the C3bBb convertase. Using electron microscopy and small-angle x-ray scattering, we have 

now solved the structure of iC3b. We show that the proteolytic cleavage of C3b into iC3b 

results in a displacement of the TED and CUB domains to a location that resembles that found 

in C3. As a consequence of this large conformation change, iC3b displays a novel 

conformation with structural features distinct to any other C3 fragment. Our structural model 

explains the inability of iC3b to build a C3 convertase, the differential recognition of iC3b by 

the complement regulators and the interaction of iC3b with the CRIg, CR3 and CR4 

receptors. These data further illustrate the extraordinary conformational versatility of C3 to 

accommodate a great diversity of functional activities.  
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Introduction  
Complement is a major component of innate immunity with crucial roles in pathogen and 

apoptotic cell clearance, immune complex handling and modulation of adaptive immune 

responses (1, 2). The complement cascade is triggered by three activation pathways, the 

classical pathway, the lectin pathway and the alternative pathway (AP), which converge in the 

central and most important step of complement activation: the formation of unstable protease 

complexes, named C3 convertases (C3bBb in the AP; C4b2a in the CP/LP) that cleave C3 to 

generate the activated fragment, C3b. When C3b is generated, a reactive thioester is exposed 

which is attacked by nucleophiles (such as amine groups) on adjacent surfaces, resulting in 

covalent binding of C3b to the surface. Assembly of the AP C3-convertase involves Mg2+-

dependent binding of factor B (fB) to C3b, forming the labile proenzyme C3bB; factor D (fD) 

then cleaves fB to yield the active convertase (C3bBb) (1, 3-6). Convertase-generated C3b 

forms more C3bBb convertase that cleaves additional C3 molecules and provides exponential 

amplification to the deposition of C3b molecules on the pathogen surface.  C3b clustered 

around these C3 convertase creates an AP C5-convertase (C3bBbC3b) that cleaves C5. 

Activation of C5 generates C5a, a potent inflammatory mediator, and C5b, which triggers the 

formation of the cytolytic membrane attack complex. 

The effector functions of complement, inducing inflammation and lysis, contribute to control 

infection and are clearly an effective first-line defense against microbial intruders. However, 

because a disproportionate complement response may lead to organ damage and pathology, 

complement activation is strictly controlled by a number of soluble or membrane associated 

regulatory proteins (factor H, DAF, MCP and CR1), which dissociate the C3/C5 convertases 

and function as cofactors for the factor I (fI)-mediated proteolytic of C3b (1, 2). Interestingly, 

whilst fI-mediated proteolysis inactivates C3b and helps to preserve complement homeostasis 
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and to protect self components, the C3b degradation products iC3b and C3dg are also active 

molecules that interact with specialized receptors on leukocytes and are instrumental in 

modulating the immune responses and targeting pathogens for clearance by phagocytosis.  

Cleavage of C3b by fI takes place first at two closely located sites in the CUB domain 

(Arg1281-Ser1282 and Arg1298-Ser1299) generating iC3b and C3f, a small fragment of 17 

aminoacids. Factor H, MCP and CR1 are all cofactors of fI for these cleavages. FI will then 

also cleave iC3b between residues Arg932 and Glu933 generating C3c, which is released into 

solution, and C3dg that remains bound to the target. This third cleavage is much slower and, 

under physiological conditions, it is only produced when CR1 serves as a cofactor for 

cleavage of iC3b by fI (1, 7, 8).   

CR2 (CD21) binds iC3b and C3dg, enhancing B-cell immunity (9, 10). Similarly, CR3 

(CD11b/CD18) and CR4 (CD11c/CD18) recognize iC3b and trigger phagocytosis. CR3 and 

CR4 also perform functions in leukocyte trafficking and migration, synapse formation and co-

stimulation (11, 12). Notably, phagocytosis mediated by binding of iC3b to CR3 is 

accompanied by down regulation of IL-12 and a lack of oxidative burst in macrophages or by 

a reduction in the expression of co-stimulatory molecules and impaired maturation of 

dendritic cells (11). In addition, C3b and iC3b bind to CRIg, which also contributes to 

clearance of pathogens and apoptotic cells. CRIg is a recently described complement receptor 

of the immunoglobulin superfamily, whose expression is restricted to a subset of tissue 

resident macrophages (13). Binding of CRIg to C3b also inhibits the formation of the C5-

convertase (C3bBbC3b) (14). 

Clearly, conversion of C3b into iC3b disrupts domains involved in complement amplification 

and generates complement receptor-specific binding sites that mediate the many iC3b-

mediated immunological responses. The structural bases underlying a similar dynamic 

rearrangement have been deciphered for the activation of C3 and other complement 
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components (1-3, 6). The 3D structure of the iC3b molecule is presently unclear, precluding 

similar understanding of the structural rearrangement from C3b to iC3b. More than 25 years 

ago, Isenman, using spectroscopic techniques, described that generation of iC3b is 

accompanied by a major conformational change and suggested a reversion of the change seen 

in the original conversion of native C3 to C3b (15). In contrast with these early data, recent 

electron microscopy data have pictured iC3b as a distorted and flexible molecule (1, 16), 

which pose interesting questions regarding the structural basis of the many iC3b-mediated 

immunological responses (1, 17, 18). 

Here, we have determined the three-dimensional (3D) structure of iC3b at medium resolution 

using electron microscopy (3D-EM) and small-angle x-ray scattering (SAXS). Our data reveal 

a unique conformation distinct to that of C3 and C3b that explains the functional changes in 

the iC3b molecule.  
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Results 

 

Electron microscopy reveals a single iC3b conformation  

We have used two preparations of purified human iC3b. A commercial (Calbiochem) 

preparation that was further purified using a Superose S200 size-exclusion chromatography 

and a preparation of iC3b made in our laboratory from in-house prepared human C3 that was 

incubated with soluble recombinant MCP (sMCP) and fI and subsequently purified using 

anion exchange and gel filtration chromatography (Fig 1A and Fig. S1). The chromatographic 

profiles and SDS-PAGE analysis of both iC3b preparations were indistinguishable.  

29,730 images of iC3b molecules were collected in the electron microscope after applying 

fresh protein, immediately after elution from a gel filtration column, to an EM grid (Fig. S2). 

These images were subjected to reference-free classification in order to group those images 

derived from similar views of the protein were aligned and averaged (Fig. 1B). iC3b appeared 

on the EM support film in different orientations, but a typical view exhibited the MG ring 

(Fig. 1D, blue color) with a hole at the bottom end of the ring, and a wide density at the top 

(Fig. 1D, grey color). The comparison between these images and views of C3 and C3b 

observed in the electron microscope revealed that the TED domain in iC3b is located at a 

position closest to that occupied by the TED domain in C3 (Fig. 1E). Notably, the 2D 

averages of iC3b suggested a similar location for the TED domain in all of the molecules 

collected, which is in clear contrast with the heterogeneity previously described for the 

location of the TED domain in iC3b images obtained in the electron microscope (16). 

Identical results were obtained for the commercial (Fig. 1) and the in house preparations of 

iC3b (Fig. S3).  
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Swing of the TED and CUB domains in C3, C3b and iC3b 

A 3D structure of iC3b was obtained by angular refinement of the EM images using as initial 

template an ab initio structure determined by the random conical tilt method (RCT) (Fig. S4). 

The averages obtained after angular refinement were identical to the reference-free averages 

(Fig. 1B-1C), supporting the correctness of the refined structure. The potential conformational 

heterogeneity of iC3b was evaluated using maximum-likelihood methods (SI text), which 

revealed that, up to the resolution of these studies, all the images of iC3b collected 

corresponded to a single or to very closely related conformations (Fig. S5). 

The structure of iC3b at 24 Å resolution was analyzed by computationally fitting the available 

atomic structures of C3 and C3b within the EM density (Fig. 2A). The MG ring was the most 

obvious structural feature, which, at this resolution, was shown to be virtually identical to the 

atomic structure described for C3b (Fig. 2A, blue color). Interestingly, the MG ring of C3 did 

not fit the structure of iC3b at the level of MG7 and MG8 (Fig. 2B). The MG7 and MG8 

domains rotate after cleavage of C3, exposing regions that can interact with certain inhibitors 

such as CRIg (14). Thus, the MG ring in iC3b is structurally closer to C3b, from where iC3b 

derives, than to C3. The C345C domain could be easily identified at the top of the MG ring 

but its precise orientation could not be determined at this resolution level. We slightly 

displaced this domain to accommodate it within the EM density since it is accepted that the 

orientation of this domain varies widely in different structures (Fig. 2A, orange color) (1). 

The TED and CUB domains were located at the top of iC3b, in the vicinity of C345C, as this 

EM density in our iC3b structure was not accounted by the MG ring and C345C domains. The 

precise positioning of the TED and CUB domains could only be hypothesized. A modeling 

based on the computational fitting of their atomic structures within the EM density suggested 

that the TED domain, which in C3b has moved away from the C345C domain, returns to the 

proximity of C345C in iC3b (Fig. 2A, green color). A density between the putative location of 
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the TED domain and the C-terminal end of the MG7 domain could hold the CUB domain 

(Fig. 2A, red color). 

 

The structure of iC3b in solution obtained by SAXS  

We performed SAXS experiments to determine the overall shape of the C3, C3b and iC3b 

molecules using homogeneously purified samples (Fig. 1A). Model-independent parameters 

calculated from the SAXS data were coherent with theoretical values calculated from 

published crystal structures of C3 and C3b (19, 20) and from the iC3b EM structure (this 

study) (SI Table S1). The low-resolution SAXS analysis indicated that the three molecules 

have well defined structures in solution and display limited conformational flexibility. The 

size of C3, C3b and iC3b calculated from SAXS data gave radii of gyration (RG) and longest 

dimensions (Dmax) significantly lower than would be expected for extensively disordered 

species (SI Table 1). The theoretical scattering curves for known crystal structures were 

calculated and compared with experimental data (SI Text). The fittings to the experimental 

data were reasonable even when the structures were considered as one rigid body. Pair 

distance distribution functions calculated from the SAXS data for C3 and C3b and from the 

SAXS and EM structures of iC3b (Fig. 3A), and averaged ab initio models constructed for 

each of the samples (Fig. 3B), provide support for the notion that iC3b displays a 

conformation significantly closer to C3 than to C3b. 

 

iC3b does not assemble a C3-convertase 

It is well established that iC3b does not interact with factor B and therefore it cannot build a 

C3 convertase. These ideas were challenged recently by experiments showing that iC3b can 

assemble an active C3 convertase with two disease-associated factor B mutants (D279G and 
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K325N) that present increased affinity for C3b (21). Because these data raised the possibility 

that the binding sites for factor B in C3b are not fully disrupted in iC3b, we set up 

experiments to replicate these factor B mutant data with our highly purified C3b and iC3b 

preparations.  

Convertase formation was analyzed by SPR (Biacore) by flowing recombinant fB-WT (rfB) 

and fB-D279G (rfB-D279G) over a C3b-immobilised surface (510RU) in the presence of fD, 

Mg2+ and 100 mM NaCl (Fig. 4). As expected, rfB-D279G was more efficient in forming 

convertase than rfB-WT, with higher levels of C3bBb being formed and a slower rate of 

decay. Analysis of sensorgrams revealed a six-fold higher affinity of binding for rfB-D279G 

over rfB-WT (KD calculated as a mean of three independent experiments using the Langmuir 

1:1 binding model: rfB-WT: 13.7±0.8 nM, rfB-D279G: 2.4±0.2 nM; χ2 < 1.). 

To analyze formation of iC3bBb complexes, we flowed the same rfB-WT and rfB-D279G 

preparations over an iC3b-immobilised surface (501RU) in the presence of fD and Mg2+. 

Figure 4 illustrates that in the case of rfB-D279G, an almost imperceptible binding to iC3b 

could be detected. Although this minimal binding in 100 mM NaCl is likely irrelevant at 

physiological conditions we determined whether it might result in activation of fB. iC3b was, 

therefore, incubated with rfB-WT and rfB-D279G in the presence of fD at 37ºC for up to 10 

minutes but no cleavage of fB was detected (Fig. 5). Our failure to obtain evidence that iC3b 

interacts with fB and/or causes its proteolysis by fD is consistent with early data and with the 

iC3b structural data presented in this report. Our conclusion is that the fB binding site in C3b 

is disrupted in iC3b, dramatically reducing the overall affinity between fB and iC3b and 

preventing AP C3-convertase formation on iC3b. 

 

The conformation of iC3b reduces the affinity for fH, sMCP and sCR1 
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The large structural rearrangements observed during the transformation of C3b to iC3b 

suggested that surfaces in C3b that interact with complement regulators could have been 

distorted (22). We analyzed the cleavage of C3b by fI to iC3b and to further degradation 

products, C3dg and C3c, in the presence of fH, soluble MCP (sMCP) or soluble complement 

receptor 1 (sCR1). We tested physiological ionic strengths (150 mM NaCl) as well as low salt 

conditions that favor protein-protein interactions (40 mM NaCl) (Figure 6). In agreement with 

early data in the literature, addition of each of the three regulators resulted in very rapid 

cleavage of C3b into iC3b by fI, indicating that the structure of C3b allows an efficient 

binding of the regulators, fH, sMCP and CR1 and subsequently of fI. In contrast, cleavage of 

iC3b into C3dg and C3c (Fig. 6) in the presence of sCR1 is slow and dependent on ionic 

strength (Fig. 6). Importantly, clearly fH and minimally sMCP are able to induce some 

cleavage of iC3b by fI in low salt (40 mM NaCl) conditions. 

Interactions of C3b and iC3b with the complement regulators were analyzed by SPR by 

flowing fH, sMCP and sCR1 over a C3b- or iC3b-immobilised surfaces at 150 mM NaCl. As 

expected, all three regulators bound efficiently to C3b (501RU) with KDs of 1.2±0.1 μM (fH) 

and 1.11±0.09 μM (sMCP). Affinity of sCR1 could not be measured accurately in this 

orientation (and with 500RU immobilized C3b) due to extremely high levels of binding and 

extreme heterogeneity, likely due to multiple binding sites along the length of the molecule.  

However, by immobilizing very small amounts of C3b (100RU, amine-coupled) on the chip, 

it was possible to measure an approximate KD of 0.14 μM, albeit with some heterogeneity 

remaining (see Fig. S6c, inset). Interestingly, the overall affinities between sCR1, fH or sMCP 

and iC3b are dramatically reduced compared to those between the regulators and C3b (Fig. 

S6), indicating that their binding sites are disrupted in iC3b. As with C3b, sCR1 is the 

regulator that binds best to iC3b. fH shows minimal residual binding to iC3b, whereas binding 

of sMCP to iC3b is negligible (Fig. S6). These data are consistent with the cofactor activities 
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of these regulators in the cleavage of iC3b by fI at high and low ionic strength.  

 

Discussion 

Recent studies have provided a detailed structural view of the complexity of the activation 

and regulation of the complement AP, illustrating how these processes are driven by large 

structural rearrangements (1-6, 14, 20, 23, 24) (Fig. 7).  

C3 is a large protein (180 kDa), whose structure results from an intricate arrangement of 13 

individual domains: a core of eight homologous macroglobulin (MG) domains forming a ring, 

a TED domain that contains a reactive thioester and connects to the MG core through a CUB 

domain, the C345C domain that participates in the interaction with fB and the N-terminal 

anaphylotoxin domain (ANA) (1, 2). Activation of C3 triggers the effector functions of 

complement that results in inflammation and initiates the lytic pathway. Activation of C3 is 

characterized by a huge conformational displacement of the TED domain that exposes a 

reactive thioester group that is shielded in native C3 (14, 20). In addition, this conformational 

rearrangement generates binding sites for a number of molecules like the AP convertase 

component fB (5, 6) and the complement regulators fH, DAF, MCP and CR1 (1, 24).  

Here we describe a novel rearrangement that results in the inactivation of C3b, removing the 

effector functions that characterize this molecule and generating a unique structure with the 

distinct functional property of interacting with the complement receptors CR3 and CR4.  

Using EM and SAXS we demonstrate that cleavage of C3b into iC3b generates, in contrast to 

the pre-established conception picturing iC3b as a disrupted flexible molecule, a unique 

conformation, distinct from that of C3 and C3b. The overall conformation of the MG ring in 

iC3b is similar to that in C3b, where the TED and CUB domains have moved to positions 

more similar, though different, to those occupied by these domains in C3 (Fig. 7). These 

findings substantiate very early work based on spectral changes that suggested a large 
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conformational change in iC3b partially reverting to a conformation similar to C3 (15).  It is 

important to remember that on surfaces the TED domain is locked in position through the 

thioester.  So, in reality, it is the rest of the iC3b molecule that moves around while the TED 

stays stationary. This might be important for CR3 and CR4 recognition of iC3b, as it implies 

that a completely different face of the molecule is exposed on the surface of the cell. 

The first consequence of the conformational rearrangement from C3b to iC3b is the disruption 

of fB binding site on C3b, which renders iC3b unable to assemble the AP C3 convertase. The 

C345C domain in C3b binds the Von Willebrand factor type-A (VWA) domain in fB, and a 

subsequent large conformational change in fB is stabilized by interactions between the serine-

protease domain in fB and the CUB and MG2 domains in C3b (1-6, 14, 20, 23, 24). The new 

positioning of the CUB domain in iC3b does not allow such stabilization, thus precluding the 

formation of an open conformation in fB and its activation, though the C345C domain in iC3b 

may still be capable of recognizing VWA domains. Disruption of fB binding in iC3b concurs 

with the generation of binding sites for CR3 and CR4. These complement receptors are 

integrins of the β2 subfamily that contain a VWA domain that is involved in iC3b recognition 

(17, 25). Thus, we propose that binding of CR3 and CR4 to iC3b is similar to the interaction 

between fB and C3b and involves the C345C domain in iC3b. In addition, the rearrangement 

of the TED domain to the proximity of the C345C domain may facilitate the accommodation 

of the VWA domain of CR3 and CR4 to the C345C domain of iC3b.  

Another outcome of the rearrangement of the TED domain in iC3b is the disruption of the 

binding sites for the complement regulators fH, MCP and CR1. As a consequence, this 

removes their capacity to accommodate fI and to act as cofactor for the proteolytic cleavage 

of iC3b into C3c and C3dg. The complement regulators fH, MCP and CR1 are genetically 

and structurally related and comprised of an array of SCR domains. SCR4 in fH and MCP 

recognizes the TED domain in iC3b (22, 24), thus the relocation of this domain observed in 
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iC3b prevents its interaction with fH and MCP (Fig. 6, Fig. S6, Fig. S7). The interaction 

between CR1 and C3b is also dramatically affected by the rearrangement in iC3b (Fig. 6, Fig. 

S6). We propose that the higher affinity of CR1 for iC3b compared to that of fH or MCP is 

critical for CR1 to act as a cofactor of fI in the cleavage of iC3b into C3c and C3dg. We 

propose that the position of the TED domain in iC3b partly prevents CR1 binding, and that 

when CR1 binds to iC3b this returns to a C3b-like conformation, susceptible of cleavage by 

fI. The slow kinetics and the ionic strength-dependence of the cleavage of iC3b by fI support 

this model. It is tempting to think that cleavage and inactivation of iC3b is delayed in this way 

to extend the half live of this molecule to allow its interaction with the CR3 and CR4 

receptors. Importantly, the surfaces recognized by the complement receptors CRIg, known to 

interact with C3b and iC3b (14, 26), and CR2, interacting with iC3b and C3dg (14, 26), 

remain accessible after C3b is cleaved into iC3b (Fig. S8). 

 

Concluding remarks 

Here, we have resolved the structure of iC3b, which shows a unique and novel conformation 

among C3 fragments. Our data reveal that the TED and CUB domains present a remarkable 

motility, adopting different positions in the C3, C3b and iC3b molecules. In contrast, the MG 

ring appears as a fairly rigid scaffold, supporting the back and forth swinging of these 

domains as small fragments of C3 are released by proteolytic cleavage (Fig. 7). The 

conformational rearrangement of C3b into iC3b removes previous surfaces present in C3b 

that are crucial for the assembly of the AP C3 convertase and for recognition of complement 

regulators, such as fH and MCP. On the other hand, this rearrangement generates new binding 

surfaces for the interaction with the complement receptors CR3 and CR4, which mediate 

important immunological responses, down-modulating inflammation and targeting pathogens 

for clearance by phagocytosis.
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Materials and Methods 

See SI Text for further details. 

Purification of C3, C3b, iC3b, fH, fI, fB and sCR1 

iC3b was either purchased from Merck (Calbiochem, NJ) or produced from C3 purified from 

plasma as described before (27). fH, fI and fB were purified from human plasma by 

immunoaffinity. Soluble MCP (sMCP) was a generous gift from Dr. Susan Lea (Oxford). 

sCR1 was a gift from T Cell Scienes (USA). 

Biosensor analysis/Binding affinity assays using surface plasmon resonance 

All analyses were carrier out on a Biacore T100 (GE Healthcare). See SI Text for further 

details. 

Electron microscopy and three-dimensional reconstruction of iC3b 

iC3b preparations were negatively stained with 2 % (m/w) uranyl formate and visualized in a 

JEOL 1230 transmission electron microscope. A total of 29,730 images of iC3b were 

extracted and refined using either a random conical tilt structure or a featureless Gaussian 

blob as initial template (Fig. S9). The resolution of the structure was estimated as 24 Å (Fig. 

S2). The atomic structures of the MG ring from C3 (PDB 2A73) (19) and from C3b (PDB 

2i07) (20) were fitted within the EM density, showing cross-correlation coefficients > 0.8.  

Small-angle x-ray scattering (SAXS) 

SAXS data were collected at the BioSAXS station (ID14EH3) at the European Synchrotron 

Radiation Facility (ESRF). See SI Text for further details. 
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Figure legends 

Figure 1. Purification and electron microscopy of iC3b 

(A) Final preparations of purified C3, C3b and iC3b analyzed by SDS-PAGE. Schematic 

representation of the composition of the two chains in the primary structure of iC3b (bottom 

panel).  

(B) Reference-free 2D averages of iC3b single molecule images. Several views of iC3b 

correspond to a distinct orientation of the protein on the support film. 

(C) Projections of the EM structure of iC3b obtained by angular refinement method match the 

reference-free averages, shown in ‘B’. 

(D) A selected 2D reference-free average showing a typical view of iC3b. A cartoon 

highlights the location of the MG ring (blue color) and a large density at the top (grey color).  

(E) As in ‘D’ but showing a typical reference-free average of C3 and C3b molecules observed 

in the electron microscope (6). 

 

Figure 2. 3D structure of iC3b obtained by 3D-EM 

(A) 3D structure of iC3b shown as a grey transparent density. The atomic structure of the MG 

ring (blue color) and the C345C domains (orange color) were obtained from the structure of 

C3b (PDB file 2i07) (20) and fitted within the EM structure. The putative locations of the 

TED and CUB domains in the map have been colored in green and red respectively. Bottom 

panel shows the primary sequence of iC3b chains. 

(B) 3D structure of iC3b shown as a grey transparent density, where the MG ring of C3 (PDB 

file 2A73; blue color) (19) and C3b (PDB file 2i07) (20) have been fitted. The structure of the 
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MG ring in C3 does not fit accurately into the iC3b structure, leaving regions of iC3b 

unoccupied (labeled as *). 

 

Figure 3. Global shape of iC3b obtained by SAXS 

(A) Distance distribution functions P(r) for C3 (blue), C3b (green), and iC3b (orange) 

computed from experimental SAXS data. The P(r) function for the EM structure of iC3b was 

computed from an equivalent bead model (shown in grey). The P(r) functions are normalized 

to unity at their maxima. The intersection of each function with the abscissa yields the 

experimental averaged maximal diameter (Dmax). (B) Characteristic views of the C3 and iC3b 

ab initio models, colored as in (A). 

 

Figure 4. fB does not form a convertase with iC3b. 

C3b (A, C; 510 RU) and iC3b (B, D; 501 RU) were immobilized on the chip surface and rfB-

WT (A, B) or rfB-D279G (C, D) was flowed across at varying concentrations in the presence 

of Mg2+ and fD (in 10 mM HEPES pH 7.4, 100 mM NaCl).  Convertase was formed 

efficiently on C3b (a: rfB-WT, KD: 13.7±0.8; c: rfB-D279G, KD: 2.4±0.2 nM; n=3).  rfB-WT 

did not form a convertase on iC3b (B), and minimal binding of rfB-D279G to iC3b was only 

discerned at very high concentrations (D).  Black dashed lines in (C) and (D) indicate binding 

of rfB-WT or rfB-D279G to C3b.  Kinetic parameters were analysed using the 1:1 Langmuir 

binding model (BIAevaluation T100 evaluation software, Version 1.1); χ2 values were all 

below 1.   

 

Figure 5. iC3b does not induce fB cleavage in the presence of fD 
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Time-course of the proteolytic cleavage of rfB and rfB-D279G in the presence of C3b or iC3b 

(both at 462 μM), after adding the protease fD.  Proteins were incubated at the indicated times 

and samples were analyzed using a 10 % SDS-PAGE. Cleavage of fB was followed by the 

appearance of the Ba and Bb products of the digestion.  

 

Figure 6. The conformation of iC3b influences fI-mediated cleavage in the presence of 

cofactors fH, sMCP and sCR1. 

Cleavage of C3b by fI in the presence of sMCP (top), fH (middle) or sCR1 (bottom) using 

low ionic (40 mM NaCl) and physiological (150 mM NaCl) ionic strength conditions. The 

products resulting from the cleavage of the α65 chain of iC3b have been labeled with an 

asterisk. 

 

Figure 7. iC3b, a novel molecular architecture of complement. The atomic structures of 

C3 (PDB file 2A73) (19) and C3b (PDB file 2i07) (20) were filtered to a resolution similar to 

that of the structure of iC3b obtained by EM. 
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