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Evolution of the initiating enzymes of the complement system
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Abstract

Analysis of the human MASP-1/3 gene, which encodes two proteases of the lectin-triggered
complement cascade, has revealed alternatively used serine-protease-encoding regions for the gene’s
two protein products. Phylogenetic studies indicate that one arose by retrotransposition early in
vertebrate evolution, supporting the idea that the lectin branch of the complement cascade arose
earlier than the ‘classical’ pathway.
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Table 1

A summary of the three branches of the complement activation
pathway

Classical pathway Lectin pathway Alternative pathway

Triggering Antigen-antibody Mannan-binding Pathogen (directly)
factor complexes lectin

Proteases C1r, C1s and C2 MASP-1, MASP-2 Factor D and
involved and MASP-3 Factor B
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Figure 1 
The domain structure and gene organization of the MASP/C1r/C1s serine protease family. The first line shows the domain structure of an archetypical
member of the family; the central three lines are representations of the exon-intron organization of the genes encoding the family members. The MASP-1
gene was recently found to contain another serine-protease-encoding region within it, encoding MASP-3, and was therefore renamed MASP-1/3. The
bottom line shows the alternative splicing pattern of MASP-1 and MASP-3. Corresponding domains and the exons encoding them are shown in the same
color. Abbreviations: CUB, Clr/Cls, sea urchin Uegf, bone morphogenetic protein domain; EGF-like, similar to epidermal growth factor; SCR, short
consensus repeat.
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Figure 2 
A proposal for the evolution of the MASP-1/3, MASP-2, C1r and C1s genes. Colors are as in Figure 1. The top line represents the ascidian gene and the
bottom lines the human genes. The intermediate lines illustrate hypothetical intermediate species. Although two MASP genes have been reported from
ascidians, they are considered to be products of a recent gene duplication in the ascidian lineage, not corresponding to the gene duplications in the
vertebrate lineage.
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