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Table I Data collection and refinement statistics

2.2-A (C222)) 3.0-A (P2,2,2)

Data collection
Space group C222, P2,2,2,
Cell dimensions

a, b, c(A) 128.9, 283.5, 134.4 134.0, 137.0, 283.7
Resolution (A) 34-2.2 (2.32-2.20)* 35-3.0 (3.16-3.00)*
Rinerge (%) 9.3 (60.2) 9.1 (55.5)
I/ol 11.8 (2.6) 12.6 (2.8)
Completeness (%) 99.6 (99.3) 99.7 (99.9)
Redundancy 3.8 (3.9) 3.8(3.9)
Refinement
Resolution (A) 3422 35-3.0
No. reflections 123939 104868
Ryors Riree (%) 18.0/22.6 18.9/24.3
No. atoms 15938 30435

Protein 15121 30423

Ligand/ion 66 4

Water 751 8
B-factors (A%

Protein 45.1 89.1

Ligand/ion 76.4 96.0

Water 39.6 58.0
R.m.s deviations

Bond lengths (A) 0.007 0.004

Bond angles (°) 1.113 0.888

*Highest resolution shell is shown in parenthesis.
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Table ITA Domain rotation, translation and similarity between CVF and C3b Table IIB Domain rotation and translation between FB bound to CVF and free FB
Translation (A) Rotation (°) RMSD Ca (A) Translation (A) Rotation (°)
CVF-C3b (2107) FB(CVF) 2.2A - FB (20K5)
MG1 34 12 1.0 CCP1 4.5 26
MG2 1.4 6.3 1.5 CCp2 3.8 7.7
MG3 0.9 2.5 1.1 CCP3 1.2 5.3
MG4 0.4 23 1.0 VWA
MG5 0.1 1.9 0.8 SP 4.7 10.4
MG6 0.6 2.7 0.7 R
LNK 0.6 25 1.0 FB(CVF) 3.0A chain D - FB (20K5)
MG7 0.6 43 0.7 CCP1 5.0 18
CUB 36 133 11 Pt 8‘7 3-2
MGS8 0.6 59 11 vvxf N 0> I8
C345¢ 4.2 11.3 1.3 p 19 104

CVF-C3b (2ICF) FB(CVF) 3.0A chain I - FB (20K5)

MG1 0.9 4.1 1.4 CCP1 3.8 10.0
MG2 1.0 4.6 1.4 CCP2 1.2 44
MG3 0.8 1.8 1.3 CCP3 0.9 25

MG4 04 39 0.9 VWA . -

MG5 0.2 34 0.8 SP 4.0 10.4
MG6 0.6 2.8 0.8

LNK 0.6 32 0.9

MG7 0.5 43 1.0

CUB 1.9 4.7 1.1

MGS 1.0 73 1.5

C345¢ -—* -k —*

CVF-CVF (3FRP)

MGI1 0.4 1.7 0.5
MG2 0.4 1.9 0.4
MG3 0.3 1.1 0.4
MG4 0.2 0.4 0.3
MGS5 0.1 0.7 0.3
MG6 0.6 12 0.4
LNK 0.1 1.2 0.4
MG7 0.8 4.5 0.4
CUB 22 3.6 1.2
MGS8 12 5.1 0.8
C345¢ 3.0 28.8 0.9

*This domain was not refined in the C3b-CRIg structure (pdb code 2ICF)

Supplementary Table II. Comparison of CVF bound to FB with free C3b and free CVF, and FB bound to
CVF with free FB.

A, Domain rotation, translation and similarity between CVF bound to FB and free C3b and free CVF. CVF from
the CVFB complex structure (2.2 A) was superposed onto C3b (Janssen et al., 2006) (pdb code 2107), C3b-CRIg
(Wiesmann et al., 2006) (pdb code 2ICF) and free CVF (Krishnan et al., 2009) (pdb code 3FRP) on the basis of
MG1-MG6 and LNK of the B-chain (602 residues). Using this superposition the rotation and center-of-mass
translation of the domains and root-mean-square deviation (RMSD) of the Ca atoms were calculated with
SUPERPOSE in the CCP4 package (CCP4, 1994). B, Domain rotation and translation between FB bound to CVF
and free FB. FB from both the 2.2 A and 3.0 A CVFB complexes was superposed onto free FB (Milder et al.,
2007) (pdb code 20K5) on the basis of the VWA domain (200 residues). Using this superposition the rotation and
center-of-mass translation of the domains were calculated with SUPERPOSE in the CCP4 package (CCP4, 1994).
The orientation of CCP1 displays the largest difference. However, it also differs between the independent CVFB
structures (see also SI Fig. 2 and 3). Thus, FB binding to CVF does not induce large conformational changes.
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Supplementary Figure 1. Coomassie-stained gels illustrating the purity of the FB and CVF
samples. Left panel (non-reduced gel): FB (D254G/N260D) and CVF (glycosylated) used for
crystallization experiments that resulted in crystals that diffracted to 8.5 A. Middle panel (non-reduced
gel): wt FB used for SAXS and EM experiments together with glycosylated CVF shown in the left
panel. The FB sample in the left panel has a slightly lower molecular mass than FB in the middle panel
due to mutation of one glycosylation site (N260D) and expression in GnTI deficient HEK293 cells
which results in the production of shorter glycan moieties. Right panel (reduced gel) lane 1:
glycosylated CVF, lane 2: deglycosylated CVF used for crystallization experiments resulting in the 3.0
and 2.2 A datasets together with the FB (D254G/N260D) shown in the left panel. The CVF a-chain
contains two N-linked glycan moieties, the -chain contains one N-linked glycan moiety and the y-
chain contains no glycan moieties (see also Fig. 1B).
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C345C

Reference: CVFB-1(3.0A) CVFB-2(3.0A) CVFB-1(8.54)

CVFB (2.2A) | Trans.(A) Rot.(°) Trans.(A) Rot.(°) Trans.(A) Rot.(°) Trans.(A) Rot. (%)
CUB 1.0 32 0.7 3.8 1.0 6.3 2.0 10.6
C345C 26 2.6 29 2.0 3.3 8.5 24 9.9
CCP1 3.8 19 23 21 2.7 38 4.1 43
CCP2 0.5 1.6 0.7 2.6 0.8 43 2.1 5.6
CCP3 0.3 3.7 0.6 3.0 1.1 7.6 13 42
VWA 1.9 6.2 24 55 26 6.2 3.4 8.1
SP 5.1 8.5 7.0 12 4.0 6.7 48 8.5

Supplementary Figure 2. Comparison of the CVFB structures at 2.2 A,3.0A and 8.5 A.

All five CVFB complexes (colored differently) were superposed on the basis of MG1-MG6 and LNK
of the B-chain using the 2.2 A CVFB structure as reference. Using this superposition the rotation and
center-of-mass translation of CUB and C345C of CVF and all FB domains were calculated with
SUPERPOSE in the CCP4 package (CCP4, 1994). Except for the difference in orientation of the
CCP1 domain of FB the structures of the independent CVFB complexes are very similar.
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CCP1at22A CCP1 at 3.0 A mol. 1 (chain D) CCP1 at 3.0 A mol. 2 (chain 1)

Supplementary Figure 3. Electron density for the CCP1 domain of FB.

Electron density (using coefficients 2Fo-Fc) of CVFB contoured at 16 (blue wire frame), CCP1 in
wire representation (yellow). Whereas CCP1 is ordered in the 2.2 A structure it is partially disordered
in both complexes in the 3.0 A structure and thus likely moves as a rigid body.
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Supplementary Figure 4. The serine protease domain catalytic center.

The catalytic center of FB (Milder et al., 2007) (pdb code 20K5), CVFB and Bb (Ponnuraj et al.,
2004) (pdb code 1RRK) is indicated. The catalytic triad (His501, Asp551 and Ser674) is in a
characteristic active and identical conformation in all three forms. The oxyanion hole (amide of
Ser674 and Gly672) is in an identical, near-active conformation with an outward orientation of the
glycine amide in all three forms.
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Supplementary Figure 5. Activation rate of FB by FD in CVFB is slower than in C3bB.

Analysis of FB activation by FD checked by non-reduced gel electrophoresis. C3b (left panel) or CVF
(right panel) and FB were pre-incubated for 15 minutes at room temperature in PBS and 5 mM MgCl,.
Subsequently, FD was added to obtain final concentrations of C3b (2.4 uM) or CVF (2.4 uM), FB (3.0
uM) and FD (1.2 uM) and incubated for different time periods at room temperature. To stop the
reaction samples were boiled immediately in sample buffer and subjected to gel electrophoresis. FB is
fully activated into Bb and Ba within 10 min. when incubated with C3b (left). In contrast only a part of
FB is processed within 10 min. when incubated with CVF (right). Lanes: marker (M, with sizes in kDa
indicated left), purified FB (FB), samples at three different time points (0.5, 2 and 10 min.).



