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Introduction
Reactome is open-source, open access, manually curated and peer-reviewed pathway database. Pathway
annotations are authored by expert biologists, in collaboration with Reactome editorial staff and crossreferenced to many bioinformatics databases. A system of evidence tracking ensures that all assertions
are backed up by the primary literature. Reactome is used by clinicians, geneticists, genomics researchers, and molecular biologists to interpret the results of high-throughput experimental studies, by bioinformaticians seeking to develop novel algorithms for mining knowledge from genomic studies, and by
systems biologists building predictive models of normal and disease variant pathways.
The development of Reactome is supported by grants from the US National Institutes of Health (P41
HG003751), University of Toronto (CFREF Medicine by Design), European Union (EU STRP, EMI-CD), and
the European Molecular Biology Laboratory (EBI Industry program).
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Lectin-mediated initiation of complement cascade ↗
Stable identifier: R-GGA-2132270

Activation of lectin pathway begins when mannan-binding lectin (MBL, also called mannose-binding
protein, MBP) or ficolins bind to cell-surface carbohydrates on the target cell in the presence of Ca2+.
Surface bound lectins are assembled with MBL-associated serine proteases (MASPs) [Turner MW et al
1996, Fujita T et al 2004]. The lectin-MASP complex cleaves C4 and C2 complements to generate their active fragments. The active fragments - C4b and C2b, form C3 convertase [Wallis R et al 2007].
Most of the components of chicken lectin pathway (MBL, ficolin, MASP2, MASP3, MAp19) have been
mapped, cloned and characterized (Laursen SB and Nielsen OL 2000; Lynch NJ et al 2005).
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MBL or ficolin binds an oligosaccharide pattern on the target cell surface ↗
Location: Lectin-mediated initiation of complement cascade
Stable identifier: R-GGA-2132187
Type: transition
Compartments: extracellular region, plasma membrane

Both mannose-binding lectin (MBL) and ficolins are lectins, that circulate in plasma as oligomers of
structural subunits. Each subunit is composed of three identical peptides and contains an amino-terminal cysteine-rich region, a collagen-like domain, a neck region and a carboxy-terminal carbohydrate-binding domain. However, the carbohydrate-binding domains of MBL and ficolins are quite different. A carbohydrate-recognition domain (CRD) is in MBL and a fibrinogen-like domain is in ficolins [Holmskov U
et al 2003; Endo Y et al 2006; Thiel S and Gadjeva M 2009]. MBL recognizes certain carbohydrates such as
mannose and GlcNAc. Mammalian ficolins like MBL possess carbohydrate-binding activity. Different
ficolins have distinct recognition specificities [Matsushita M et al 1996; Lu J and Le Y 1998; Gout E et al
2009].
Mammals usually possess two MBL genes and two or three ficolin genes, but only one of each has been
found in the chicken genome. Several studies investigated the function of chicken MBL upon avian viral
infections with infectious laryngotracheitis virus (ILTV), infectious bursal disease virus (IBDV) and infectious bronchitis virus (IBV) [Nielsen OL et al 1998, 1999; Laursen SB and Nielsen OL 2000; Juul-Madsen
HR et al 2003, 2007]. Similar to mammals, chickens produce MBL in the hepatocytes, secrete it into the
blood, and upregulate the production during acute stages of virus infections. The serum concentration of
chicken MBL increased two- to three-fold in virus-infected chickens compared with noninfected controls, indicating that chicken MBL is a minor acute phase mediator. Chicken MBL was also reported to
mediate host response against bacterial infection such as Pasteurella multocida [Schou TW et al 2010].
The ability of chicken MBL to activate the complement cascade was tested in a heterologous system by
deposition of human C4 on the chicken MBL:MASP complex in response to infection with avian IBV. The
complement activation was directly associated with the concentration of MBL in serum [Laursen SB and
Nielsen OL 2000; Juul-Madsen HR et al 2003, Norup LR and Juul-Madsen HR 2007].
Followed by: MASPs activation
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MASPs activation ↗
Location: Lectin-mediated initiation of complement cascade
Stable identifier: R-GGA-2132206
Type: transition
Compartments: plasma membrane

MBL and ficolins circulate as complexes with MBL-associated serine proteases (MASPs), which become
activated upon lectin binding to the target cell surface. Although three different mammalian MASPs (-1, 2, and -3) were reported to associate with MBL and ficolins, only MASP-2 has a clearly defined role in
complement activation [Wallis R et al 2006]. It cleaves C4 and C2 to produce C4a, C4b and C2a,C2b fragments. C2b and C4b form the catalytic component of the C3 convertase (C4b2b). The other two mammalian MASPs (-1 and -3) are alternatively spliced products of a single structural gene. MASP-1 cleaves C2 but
not C4 [Chen CB and Wallis R 2004]. MASP-1 may function as MASP-2 activator [Heja D et al 2012]. MASP3 is not autoactivated. Rather, it is probably activated through the action of an unknown protease [Zundel
S et al 2004].
MASPs have a modular structure consisting of an N-terminal CUB domain, a Ca2+-binding EGF-like domain, a second CUB domain, two complement control protein (CCP) modules and a C-terminal serine
protease domain. The CUB1-EGF-CUB2 region mediates homodimerization and binding to MBL. The
minimal functional unit for complement activation is a MASP homodimer bound to two MBL trimeric
subunits [Feinberg H et al 2003; Teille F et al 2008].
Orthologues of human MASP2, MASP3 and MAp19 were identified in the chicken genome [Lynch NJ et al
2005]. MASP1 is considered to be absent in birds. Despite the lack of MASP-1-like enzymatic activity in
sera of chicken and other birds, avian lectin pathway complexes efficiently activated C4. The amino-acid
sequence of chicken MASP-2 is 54% identical with those of the human and mouse MASP-2, and the organization of the gene is the same as in mammals. Chicken MASP-3 shares approximately 75% of its aminoacid residues with human and Xenopus MASP-3.
Preceded by: MBL or ficolin binds an oligosaccharide pattern on the target cell surface
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