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InTroducTIon
L-ficolin is a serum protein, while M-ficolin is mainly located in secretory granules. 
The polypeptide chain of the ficolins consists of a short N-terminal region with one or two cysteines fol-
lowed by a collagen-like domain with typical Gly-Xaa-Yaa repeats, a short linker region, and a C-terminal 
fibrinogen related domain (FReD) (Figure 1A). The ficolins multimerize into higher oligomeric structures 
composed of trimeric subunits (Figure 1B). 
M- and L-ficolin recognize acetylated compounds, including N-acetylglucosamine (GlcNAc), through differ-
ent sites in the recognition domain, FReD, and functions as pattern recognition molecules (PRMs) capable 
of initiating the lectin pathway. M-ficolin binds GlcNAc in an outer binding pocket, named S1, which lie in 
close vicinity of a conserved Ca2+-binding site (1-2). L-ficolin contains three binding sites, named S2, S3, and 
S4, and L-ficolin binds GlcNAc in the S2 site (3) (Figure 2). 
Chitin is a linear homopolymer of β-1,4-linked GlcNAc, which next to cellulose is the most abundant known 
biopolymer (Figure 3). Vertebrates are exposed to chitin both through food ingestion and when infected with 
parasites and fungi. Chitin has recently been identified as a pathogen-associated molecular pattern (PAMP) 
that modulates the allergic response in mice, but the recognition-mechanism of chitin is unknown (4). We 
hypothesize that chitin would serve as a ligand for M- and L-ficolin.

PurPose
The purpose was to investigate if chitin would serve as a ligand for M- and L-ficolin. In the present study, 
recombinant wild-type M- and L-ficolin were produced and their acetyl-group binding properties were inves-
tigated and characterized using the acetylated ligand models, acetylated BSA and acetylated beads, and 
chitin.

Figure 1. Domains and structural organisation of the ficolins
A) Domains of the translated peptides. The polypeptide chain of the ficolins consists of a short N-ter-
minal region followed by a collagen-like domain, a short linker region, and a C-terminal FReD (fibrin-
ogen-related domain). B) The trimeric ficolin subunit consists of three identical polypeptide chains. A 
tetramer of trimeric subunits assembled at the N-terminal domains.

Figure 2. Ligand binding sites in trimeric M- and L-ficolin. 
M-ficolin binds GlcNAc (N-acetylaglucosamine) in the S1 site close to the Ca2+-binding site. L-ficolin 
binds GlcNAc and galactose in S2, GalNAc (N-acetylgalactosamine) in S3, and b-glucan in S4. The 
yellows spheres represent Ca2+ ions.

Figure 3. Chitin consists of b-1,4-linked N-acetylglucosamine residues. 
n is the number of N-acetylglucosamine (GlcNAc) residues in the chitin homopolymer. The acetyl-
groups are shown in green boxes. 

resulTs
The binding of M- and L-ficolin acetylated BSA 
The experiments were performed using immobilized acetylated BSA as a ligand in an ELISA setup. It was 
seen that both M- and L-ficolin binds to acetylated BSA, but only the binding of M-ficolin was Ca2+-depend-
ent and acetyl-group mediated (Figure 4). 

The binding of M-and L-ficolin to acetylated beads 
The binding experiments were performed using a pull-down setup with M- and L-ficolin and acetylated 
beads. The binding of both M- and L-ficolin were mediated through the acetyl-group and could be prohibited 
by acetate, and only the binding of M-ficolin to the acetylated beads was Ca2+-dependent (Figure 5).

The binding of M- and L-ficolin to chitin 
Binding experiments were performed using a pull-down setup with M- and L-ficolin and chitin from crab 
shells. The experiments demonstrated that both M- and L-ficolin binds chitin, and that the binding in both the 
cases was acetyl-group mediated and could be prohibited by the presence of acetate, and only the binding 
of M-ficolin to the acetylated beads was Ca2+-dependent (Figure 6).

Figure 4. Binding of M- and L-ficolin to acetylated BSA.
A) The interaction between M-ficolin and acetylated BSA in the presence of 10mM EDTA. B) The in-
teraction between M-ficolin and acetylated BSA in the presence of acetate (0.78mM to 50mM). C) The 
interaction between L-ficolin and acetylated BSA in the presence of 10mM EDTA. D) The interaction 
between L-ficolin and acetylated BSA in the presence of acetate (0.78mM to 50mM). 

Figure 5.  Binding of M- and L-ficolin to acetylated beads.
Pull-down analysis of the culture supernatants from stably transfected HEK293 cells using acetylated 
beads. The experiments were also performed in the presence of 50mM acetate. Pellet fractions were 
submitted to SDS-PAGE analysis under non-reducing conditions and analysed by Western blotting 
using the monoclonal antibodies 7G1 (a-M-ficolin) and GN5 (a-L-ficolin) as the primary detecting anti-
body. The bands marked by stars (*) originate from bovine IgG recognised by the secondary antibody 
(rabbit-a-mouse HRP). 7G1 and GN5 were kindly donated by Steffen Thiel.

Figure 6. Binding of M- and L-ficolin to chitin.
Pull-down analysis of the culture supernatants from stably transfected HEK293 cells using insoluble 
chitin. The experiments were also performed in the presence of 50mM acetate. The experiment was 
performed as described in figure 5. The bands marked by stars (*) originate from bovine IgG recog-
nised by the secondary antibody.

conclusIon
•	 M- and L-ficolin binds chitin.
•	 Our study support that the acetyl-binding site of M-ficolin and L-ficolin is different. M-ficolin, but not 

L-ficolin, show a Ca2+-dependent binding to chitin, which support that M-ficolin binds acetylated com-
pounds in S1, near the conserved Ca2+-binding site, while L-ficolin binds acetylated compounds in S2 
or S3.

•	 These findings suggest that M- and L-ficolin have the potential to modulate the immune defence 
against inhaled fungi through chitin interaction

fuTure PersPecTIves
Investigate if M- and L-ficolin are capable to initiate the lectin pathway of complement through chitin interac-
tion and further characterization of the binding properties of M- and L-ficolin to chitin through mutation of 
essential amino acids in the binding sites.
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