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Supplemental figure 1: (a) In mammals the acute-phase plasma proteins haptoglobin (Hp) and hemopexin (Hx) have
complementary functions to prevent heme-related oxidative damage. Hp is produced as a proprotein by hepatocytes and
cleaved in the endoplasmic reticulum by C1r-like protein (C1r-LP). The resultant a- and B-chains disulphide-bond to generate
the mature Hp protein that is secreted into the bloodstream. Hx, is similarly produced by hepatocytes, however requires no
proteolytic processing before secretion. Following red blood cell (RBC) lysis the released haemoglobin (Hb) tetramers begin
to degrade, dissociating into highly reactive Hb-dimers and releasing heme. Mature Hp binds with high affinity to dimeric Hb
and, once complexed, binds to the scavenger receptor CD163 present on the surface of monocytes and macrophages and is
internalized for lysosomal degradation and thus detoxification. Hx, in contrast, binds to free heme with extremely high
affinity and is taken up via the scavenger receptor CD91 for detoxification. In humans the Hp pathway appears to be the
primary protector against Hb-induced toxicity, with Hx providing backup when Hp is depleted [1]. (b) Hp structure differs
between species/individuals of the same species. Hp is generally produced as a pro-protein containing one or two
complement control protein (CCP) domains and an enzymatically-inactive serine protease (SP) domain. The SP domain
mediates binding to both Hb and CD163, while the CCP domains dictate the oligomerization state of Hp in the blood. The
human Hp gene exists in two major allelic forms, designated Hpl and Hp2; the Hpl allele has a lone CCP and forms
disulphide-bonded dimers, while the Hp2 allele has two CCP domains and can form higher-order multimers. Heterozygous
individuals (Hp1-2) exhibit a combination of Hp oligoforms [2]. In contrast, teleost fish Hp (HpL) has a short (20 aa) peptide
instead of CCP domains and circulates as a monomer.



Supplemental figure 2a: MASP and HP SP domain phylogeny
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Supplemental figure 2b: MASP and HP CCP domain phylogeny
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Supplemental figure 2c: HP CCP domain phylogeny
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Supplemental figure 2: (a) Relaxed-clock rooted Bayesian phylogenetic analyses of Hp and the MASP family
using multiple amino acid substitution models. The topology shown on the left is the maximum clade
credibility tree for the best fitting model; LG+I+G. Posterior probabilities for multiple models are displayed for
each clade in the form: LG+I+G/LG+G/WAG+I+G. The maximum clade credibility tree generated under the JTT
+l+G model is displayed on the right, along with associated posterior probabilities. For pairs of sequence titles
shown in gold the branching order is reversed for all models except LG+I+G. AGY-type MASP branches are
displayed in blue, TCN-type in grey, and Hp in red. (b) Relaxed-clock rooted Bayesian maximum clade
credibility tree of CCP domains of the MASP family including Hp and (c) of the Hp CCP domains alone. CCP1
domain branches are displayed in blue, while those of CCP2 are displayed in red. White stars represent
domain duplication events. Posterior probabilities are shown for each clade. Four letter abbreviations for

genus and species are used as detailed in supplemental table 1.
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Supplemental figure 3: Multiple sequence alignment of Hp SP domains from across vertebrate
phylogeny. Four letter abbreviations for genus and species are used (for details see supplemental
table 1) and vertebrate groups are identified to the left of the alignment. Residues identified by
Nantasenamat et al., [3] as important in Hp-Hb complex formation are boxed in red, while those
confirmed as Hb-interacting by Andersen et al., [4] are highlighted in dark red on the pig (Susc) Hp
sequence and a lighter shade of red where conserved in other species. The residues identified by
Nielsen et al., [5] as important for CD163 binding by mammalian Hp are boxed in blue, with critical
residues [6] shaded dark blue on the human sequence and a lighter shade of blue where conserved
in other species. Loop designations (according to Perona & Craik [7]) are indicated above the
alignment. The residues which form the catalytic triad (H-D-S; required for the proteolytic activity
of the SP domain) in other MASP-family members are indicated by triangles above the alignment,
the conserved Asp residue found at the base of the active-site cavity is marked with a star, while
the cysteine that forms the interchain disulphide is highlighted in yellow.



Supplemental figure 4: C1r-LP phylogeny
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Supplemental figure 4: Relaxed-clock rooted Bayesian maximum clade credibility tree of the C1r gene family
showing the emergence of C1r-LP in the ancestor of mammals. Canonical C1r branches are displayed in blue,
those of Cls in grey, and C1r-LP in red. A white star denotes the duplication of Cl1r giving rise to C1r-LP.
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