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Supplementary Figure 1

Complement inhibition by Salivary Gland Extract (SGE) and RaCl homologues.

(A) SGE from both male and female ticks inhibit the classical pathway in a haemolysis assay. SGE equalling 2 glands (female) or 1
gland (male) were added to the haemolysis assay. Error bars, s.e.m. (n = 3 technical replicates). (B) Inhibition of classical pathway in a
haemolysis assay with supernatants from stable transfected Drosophila melanogaster S2 cell lines. Individual values of two technical
replicates are shown. (C) Classical and alternative pathway inhibition by RaCl family members and OmCI using an ELISA based
activation assay, similar to the Wieslab assay used in Fig. 1b. The difference between the ICso values for CP and AP inhibition likely
reflects the difference in C5 concentrations used in the assays (1% serum in CP assay versus 10% serum in the AP assay). Error bars,
s.e.m. (n = 3 technical replicates). (D) Cross-species reactivity of RaCl homologues and OmCI in a haemolysis assay. Error bars,
s.e.m. (n = 3 technical replicates).
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Supplementary Figure 2

IThe custom-made Fab (EcuFab), based on the sequence of Eculizumab, is a fully active complement inhibitor.

IThe custom-made Fab (EcuFab), based on the sequence of Eculizumab, is a fully active complement inhibitor. Classical (CP) and
alternative (AP) pathway inhibition by the Fab fragment using an ELISA based activation assay show that the ICso values are similar to
RaCls and OmCI in Supplementary Figure 1. Error bars, s.e.m. (n = 3 technical replicates).




C345c domain positions

Supplementary Figure 3

Different location of C345¢c domain our new structures of inhibited C5 compared to apo-C5.

Different location of C345¢c domain with respect to the rest of C5 in our new structures of inhibited C5 (wheat) compared to the earlier
structures of apo-C5 (orange; Fredslund et al., Nat. Immunol. 9, 753-760, 2011). The new location is consistent with that previously|
seen in the CVF-C5 complex (olive; Laursen et al., EMBO J. 9,606-616, 2011). The CVF component of the C5-CVF complex is shown
in a salmon ribbon representation highlighting the clash with the C345¢ domain in the apo-C5 like position. The residues that will form
the anaphylatoxin C5a are coloured in shades of red and the overall view is the same as in the close-up of this region shown in Figure|
3. The structures are overlaid by superposition of the C5a domain in each structure.
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Supplementary Figure 4

Overviews of ternary complex

(A) Front view of C5-OmCI-RaCl3 complex. (B) Cartoon showing domain organisation of C5 and interaction sites for both tick-inhibitors
(yellow stars)
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Supplementary Figure 5

RaCl contacts mapped onto cross-species sequence alignment of the MG1 and MG2 domains of C5.

C5 residues that make contact with one or more RaCls in the crystal structures are highlighted in black (van der Waals interaction) and
red (salt or hydrogen bonds).
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Supplementary Figure 6

RaCl contacts mapped onto cross-species sequence alignment of the C5d domain of C5.

C5 residues that make contact with one or more RaCls in the crystal structures are highlighted in black (van der Waals interaction) and
red (salt or hydrogen bonds). The large deletion in the Canis lupus sequence is likely due to sequencing or assembly errors and may
not represent the actual sequence.
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Supplementary Figure 7

OmCI contacts mapped onto cross-species sequence alignment of the CUB and C5d domains of C5.

C5 residues that make contact with OmCI in the crystal structures are highlighted in black (van der Waals interaction) and red (salt or
hydrogen bonds). The large deletion in the Canis lupus sequence is likely due to sequencing or assembly errors and may not represent
the actual sequence.
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Supplementary Figure 8

OmCI contacts mapped onto cross-species sequence alignment of the C345c domain of C5.

C5 residues that make contact with OmCI in the crystal structures are highlighted in black (van der Waals interaction) and red (salt or]

hydrogen bonds).
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Supplementary Figure 9

OmCI can bind C5 and LTB4 simultaneously

An overlay of the structure of OmCI (blue cartoon) in complex with LTB4 (VDW spheres, carbon-green, oxygen-red) (PDB ID 3zuo;
Roversi et al., J. Biol. Chem 288, 18789-18802, 2013) onto OmCI (cyan cartoon) in complex with C5 (grey cartoon) demonstrates that
LTB4 binding and exchange are both compatible with C5 binding. Two views related by a rotation of 180 degrees are shown with the
view on the right hand side being equivalent to the views of the complex shown in Fig. 2.
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Supplementary Figure 10

IThe binary inhibited C5 complexes are competitive inhibitors of further C5 cleavage by the native convertase

Purified binary C5 complexes with any of OmCI, RaCl or EcuFab compete with C5 at an initial stage of the activation pathway. —ve
control is histamine-binding protein 2. Error bars, s.e.m. (n = 6; 2 independent experiments with 3 technical replicates each).




Supplementary Figure 11

Ecullizumab sterically hinders the binding of CVF to C5.

Crystal structure of C5-OmCI-RaCl fitted in the EM envelope as in Figure 5E. Superposition of C5-CVF complex (Laursen et al., EMBO|
J. 9,606-616, 2011) on the C5-OmCI-RaCl structure results in a steric clash between CVF (salmon ribbon) and the EM volume where|
the Fab is positioned.




