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Broader Function of Ficolins in Infectious Diseases
Abstract 

In the innate immune system, a diverse of pattern recognition 
molecules are important to prevent infection and maintain endog-
enous homeostasis. Ficolins are novel soluble recognition molecule, 
which sense Pathogen-Associated Molecular Patterns (PAMP) on 
microbes and abnormal structures on self-cells. Ficolins have been 
widely identified in animals from invertebrates to mammals. Al-
though detailed comprehension about each ficolin is obscure, 
current information suggests that ficolins have a crucial role in 
host defense and are linked with many diseases. Ficolins function 
within innate immunity via the recognition of Pathogen-Associated 
Molecular Patterns (PAMPs) on microbial pathogens via two main 
mechanisms: (i) assembly of the Membrane Attack Complex (MAC), 
consisting of C5b-C9 proteins, which can directly lyse the bacterial 
membrane, and (ii) function as opsonins, potentiating the functions 
of immune cells. Complement activation may initiate positive re-
sponses against infections, but on the other hand, could exacerbate 
tissue damage or contribute to adverse side effects. Notably, there 
is mounting evidence implicating ficolins in the recognition and re-
moval of numerous bacterial, viral, fungal, and parasitic pathogens 
in recent years. Additionally, there has been expanding evidence 
highlighting that cross-talk within these key complement immune 
proteins during the different infectious stages, enhance suscepti-
bility to colonization by pathogens and dysfunctional immune re-
sponses. This review provides an overview of our up-to-date knowl-
edge about ficolins, especially a broader perspective of the human 
ficolins and their mouse homologues.

Keywords: Human ficolins; Murine ficolins; MBL; Complement 
activation; Infection; Interaction

Wu X*

Department of Respiratory Medicine, Hunan Provincial 
People’s Hospital (The First Affiliated Hospital of Hunan 
Normal University), Changsha, China

*Corresponding author: Xu Wu*

Hunan Provincial People’s Hospital (The First Affiliated 
Hospital of Hunan Normal University), NO. 61 Jiefang 
Road, Furong District, Changsha, Hunan Province, China

Received: February 10, 2023; Accepted: March 21, 
2023; Published: March 28, 2023

 

 

Citation: Savitha MR and Thanuja B. Food Allergens and Aero Allergens Sensitisation. Austin J Asthma Open 
Access. 2020; 2(1): 1004. 

Austin J Asthma Open Access - Volume 2 Issue 1 - 2020 
Submit your Manuscript | www.austinpublishinggroup.com 
Savitha et al. © All rights are reserved 

Austin Journal of Pulmonary and Respiratory Medicine
Volume 10 Issue 1 - 2023  
www.austinpublishinggroup.com 
Wu X © All rights are reserved

Citation: Wu X. Broader Function of Ficolins in Infectious Diseases. Austin J Pulm Respir 
Med. 2023; 10(1): 1095.

Austin Journal of Pulmonary and Respiratory 
Medicine

Open Access

Introduction

Comprising more than 60 plasma and cell membrane recep-
tor/regulator proteins, the complement system can be rapidly 
activated by pathogens via these pathways to generate en-
zymes that facilitate cleavage of its components, enabling rapid 
amplification of the complement cascade. Indeed, this cascade 
results in the release of peptides/proteins that facilitate not 
only chemotaxis/vasodilation (e.g., C3a, C5a) but also opsoniza-
tion (e.g., C3b) and formation of the Membrane Attack Complex 
(MAC), which perturbs the cell membrane and potentiates cell 
lysis and death. Activation of the lectin pathway is initiated by 
the binding of several pattern-recognition molecules PRMs to 
glycan residues on the pathogen’s surface, complexed with a 
set of serine proteases named mannose-binding lectin-associ-
ated serine proteases MASP. These PRM are classified into two 

lectin families: collectins (mannose-binding lectin, MBL; collec-
tin-10, CL-10 and collectin-11, CL-11) and ficolins (Ficolin-1 [or 
M-ficolin], Ficolin-2 [or L-ficolin], and Ficolin-3 [or H-ficolin]). 
They all share the common feature of a collagen- like triple 
helix structure coupled to a recognition structure. The latter is 
a globular Carbohydrate-Recognition Domain (CRD) (in collec-
tins) or a fibrinogen-like (FBG) domain (in ficolins) responsible 
for ligand recognition and binding [1-3]. Ficolins were origi-
nally discovered from porcine uterus membrane that extracts 
as transforming growth factor-β-binding proteins [4]. To date, 
three and two ficolins have been identified in humans (M-fico-
lin, L-ficolin and H-ficolin) and mice [ficolin A (FcnA) and ficolin 
B (FcnB)], respectively (Table 1). Besides, other ficolin homo-
logs have been identified in various lower vertebrates as well 
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as in higher invertebrates and phylogenetic analysis suggests 
that ficolins are of ancient origin [5]. Domain and oligomeric 
structure of three human ficolins have been illustrated in detail 
[3]. Ficolin- M, ficolin- L, and ficolin- H are composed of 326, 
313, and 299 aa polypeptide chains, respectively. Ficolin-M and 
ficolin-L shared with 70-80% primary amino acid identity of the 
fibrinogen-like domain each other. But ficolin-H showed only 
50% amino acid identity in total, 48/54% in the collagen-like do-
main and 52/53% in the fibrinogen-like domain with M/L-ficolin 
respectively. More specifically, human M-ficolin or ficolin-1 (M-
FCN, FCN-1) is the ortholog of murine ficolin B (FcnB). Human 
L-ficolin or ficolin-2 (L-FCN, FCN-2) is closely related to murine 
ficolin A (FcnA), although the genes encoding these ficolins are 
suggested to have evolved independently in each murine and 
primate lineage [6].

The human ficolins basal homotrimeric contained a short N-
terminal region (24aa), a collagen-like triple helix (11Gly-Xaa-
Yaarepeats) including hydroxyproline residues, a neck region 
(12aa) and a globular recognition domain comprised of three Fi-
brinogen-like domains (FBG) (207aa) and identical polypeptide 
(fibrinogen β and γ). Then oligomeric structure was assembled 
through two cysteines and interchain disulfide bonds [5,7,8]. 
FBG of ficolins is composed of a number of different binding 
sites that can work synergistically or alone in a complex interac-
tion that allow ficolins to distinguish non-self structures from 
self. This allows ficolins to play an integral role in the opsonisa-
tion of various pathogens whereby they can recognize a vast 
number of ligands on the microbial cell-surface [9]. Five ficolins 
can activate the complement system, but ficolin-1 is weakest 
and ficolin-3 is the predominant player in complement activat-
ing capacity [10]. Moreover, ficolins can stimulate secretion 
of the inflammatory cytokines through macrophages, such as 
IL-6 and TNF, consequently orchestrating the adaptive immune 
response [11]. Besides general character of ficolins working as 
recognition molecules in innate immunity, some recently pub-
lished data concerning the influence of ficolins on the infectious 
disease are summarized in this review.

Human Ficolins

Amongst human ficolins, ficolin-2 and 3 (Hakata antigen) are 
the plasma ficolins, synthesized by variety of cells (ficolin-2 by 
hepatocytes; ficolin-3 by hepatocytes, alveolar type II pneumo-
cytes and ciliated bronchial cells). Ficolin-2 was also detected 
in adrenal gland, adipose tissue and prostate sequentially [3]. 
But the mechanism is rarely known. Of interest, ficolin-2 has 
been detected in the human lungs, which maybe deriving from 
bloodstream during infection [12].

Ficolin-1 was localized in secretory granules in the cytoplasm 
of neutrophils, monocytes, and type II alveolar epithelial cells 
in the lung and synthesized by neutrophils, monocytes and in 
bone marrow [3]. However, the expression of FCN-1 could is re-
induced in silent macrophages when treated with LPS and Pam-
3Cys via TLRs [13]. Compared with macrophages, monocytes 
and neutrophils harbour a larger reservoir of ficolin-1 that can 
be secreted to serum upon stimulation with Formyl-Met-Leu-
Phe(fMLP) or Porbolmyristate-Acetate (PMA), which proved a 
constituent of plasma protein and an intracellular associated 
protein [14,15]. These descriptions suggest that ficolin-1, may 
function as an acute protein temporarily stored in the secre-
tory granules of the leukocytes. FCN-3 mRNA level in the liver 
was approximate three times higher than FCN-2 and 14 times 
higher than MBL-2, while FCN-1 almost was undetected in the 
liver [10]. It had been suggested that ficolin-3 is serum protein 

produced in hepatocytes resulting from decrease in patients 
with liver cirrhosis [8]. In the lung, ficolin-3 is generated by type 
II alveolar epithelial cells and ciliated brochial epithelial cells, 
then secreting into the bronchus and alveolus.In the liver, fico-
lin-3 was produced by bile duct epithelial cells and hepatocytes 
secreting into the bile duct [16].

The concentrations of ficolins in serum change with age and 
shows an inverted-U shape trend (highest concentrations in 
children, lowest in neonates, and adults that slightly lower com-
pared with children). Three ficolin in childhood increased with 
ages, which were significantly correlated with gestational age, 
but not with gender [17]. Ficolin-1 reached its peak at 1–8yr. In 
adults, the serum concentration of human ficolin-1 was aver-
age 4.13mg/ml (1–7mg/ml). Studies also report that ficolin-1 
detected in human plasma from healthy donors has a median 
concentration of 60.5ng/ml (45.7-100.4ng/ml) or 1.07ug/ml in 
Danish (0.28-4.05ug/ml). Ficolin-2 reached its peak at 1–4yr 
[17]. In adults, the average plasma concentrations of ficolin-2 
in 214 Danish blood donors is about 5.4ug/ml (1.0–12.2ug/
ml) or median 3.0mg/ml (0.72-6.0mg/ml) in Caucasians. Three 
polymorphisms in the promoter region (-986, -602 and -4) 
and one polymorphism at amino acid position 258 (A258S) or 
at position -986 in exon 8 all correlated with either a twofold 
decrease or increase in the ficolin-2 levels [18]. Ficolin-3 was 
first found in serum as Hakata antigen that reacted with an au-
toantibody with SLE (Systemic Lupus Erythematosus, SLE) from 
10050 healthy Japanese donors, 751352 Japanese outpatients, 
and 41430 Swedish out patients. Therefore, the variable levels 
of ficolin-3 in SLE also indict early pathogenetic role of ficolin-3 
in SLE [19]. It had been demonstrated that Hakata antigen is a 
novel thermolabile β2-macroglycoprotein, existing as a mono-
mer of 35kD in reducing conditions and as a huge homopolymer 
of 650kD under non reducing conditions. Ficolin-3 was stable 
within a wide age range from infants to children up to 16yr. In 
adults, it is the most abundant ficolins in humans with average 
18.4ug/ml (7-23ug/ml) in Japanese or average 25.5ug/ml in 
Caucasians (3-55ug/ml) [20].

As for human ficolin, the protomer is similar to that of Tachy-
lectin 5A(TL5A) characteristic of A, B, P domains [1,7]. The li-
gand binding site existed in P domain was near the Ca2+ binding 
site on the external part, which was named for S1 [21]. Based 
on the X- ray crystal structure of the recognition domains of the 
ficolins, it was revealed that ficolin- 2 contains four Carbohy-
drate Recognition Domain(CRD) sites (termed S1-S4), whereas 
only one site was detected in ficolin- 1 and ficolin- 3 [22]. The 
presence of multiple binding sites in ficolin- 2 may explain its 
extensive binding capacity. Binding to acetylated, in particu-
lar N-acetylglucosamine (GlcNAc) and N-acetylgalactosamine 
(GalNAc), is a common characteristic shared amongst the fi-
colins. Acetyl ligands binding for three human ficolins were 
calcium-dependent, such as acetylated albumins or LDL(20) 
[23]. Ficolins generally recognize polysaccharides on microbial 
pathogens(not necessarily of carbohydrate nature), including 
N-acetyl-D-glucosamine, N-acetyl-D-galactosamine (D-GalNAc), 
and D-galactose (D-Gal). Moreover, ficolins have also been ob-
served to recognize specific microbial patterns such as sialic 
acid, lipopolysaccharides, bacterial peptidoglycan, and fun-
gal 1,3-β-D-glucan [9]. Given that there are existing reviews 
on structural of the recognition properties of human Ficolins, 
this topic will not be discussed in detail here. Although it was 
initially believed that multimeric molecules of all complement-
activating ficolins are built-up from identical polypeptides/sub-
units, it was demonstrated that ficolin-2 and ficolin-3 may form 
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heterocomplexes, which are suspected to have additional bio-
logical relevance (i.e. broader spectrum of ligands) compared 
with their parent molecules [24].

Murine Ficolins

Ficolin-A (FcnA) is a functional equivalent of ficolin-2 and 
is present in serum as well as being expressed in the splenic 
macrophages and Kuppfer cells. Ficolin-B (FcnB) is a functional 
equivalent of ficolin-1 and has been described as being pres-
ent both on cell membranes and in granules of neutrophils and 
monocytes, but not in the serum [25,26] Moreover, we find that 
both ficolin A and ficolin B are expressed in leukocytes from the 
bone marrow, peripheral blood, lung and spleen. Further anal-
yses showed that macrophages and neutrophils are the main 
sources of FcnAand FcnB, and T and B cells also express a small 
amount of FcnB [27].

The major difference between FcnA and FCN-1 is that it has 
ten exons, and the two extra exon translated Gly-X-Y repeats 
and an additional neck sequence, respectively (Figure 1). Based 
on sequence analysis, gene FcnA contains 1002-base ORF trans-
lating 334 amino acids that were formed a subunit. The struc-
ture looks like a parachute clustered through 12 monomers 
(36.298kDa), which is similar to human ficolin and rat MBL-A.
MASP binding site on ficolinA is a conserved motif which is ly-
sine residue in the X position of the Gly-X-Y collagen repeat(Lys 
[56]) [26]. Slightly different from ficolin-1, the ligands of fico-
lin-A are a trisaccharide only containing a terminal α1-6 linked 
GlcNAc residue and a few sialated ligands [28].

Ficolin-B shared 61% amino acid sequence semblance with 
ficolin-A, but ficolin B is 2502Da smaller than ficolin-A. The 
rapid postnatal decline of ficolin-B suggests different roles in 
distinctive stages; in the early stage, ficolin-B was response to 
the hematopoietic course. Ficolin-B exclusively bounding to si-
alyated structure, such as α2-3, α2-8 and β2-6 linkages, has a 
more broaden recognition than ficolin-A [28]. Its ability of com-
plement activation is twofold lower than ficolin-A and its MASP-
binding site could be blocked by a single amino acid mutation. 
However, it is noteworthy that ficolin-B produced in Drosophila 
S2 cells exhibited a strong activity of primitive opsonophagocy-
tosis. Interestingly, ficolin-B was also found in peritoneal exu-
date macrophages and was coexisted with Lamp-1, a marker 
in the cytoplasm. When Lamp-1 is activated, the intracellular 
ficolin-B translation is up-regulated to act as a gatekeeper to 
remove debris inside the cell [29]. Actually, both mouse ficolins 
were reported to bind late apoptotic andabnormal cells which 
are of great physiological significance [26,30].

Comparisons between Ficolins and MBL

Previously, MBL was regarded as the prototypic initiator of 
the lectin pathway. However, it is now well established that 
also ficolins as well as the CL-10/11 utilize the MASPs to acti-
vate the complement system [3]. The ficolins recognize PAMP 
on the surface of microorganisms to form complexes interacting 
with a set of serine proteases named MASPs (MASP- 1, MASP- 
2, and MASP- 3), in addition to two nonenzymatic fragments 
MAp19 [31] and MAp44 [32]. Ficolin-MASP complexes can then 
cleave C4 and C2 to form the C3 convertase C4bC2a (Figure 2). 
In contrast to other collagen-like defence molecules, such as 
MBL, pulmonary Surfactant-associated Protein (SP)-A and SP-
D, the ficolins do not contain the typical α–helical neck region 
between the collagen-like region and the recognition domain. 
The distinctive difference is that FBG domains of ficolin replace 

a Ca2+-dependent CRD of collections, and the mechanism of 
trimerization do not need involvement of collagen-like region 
[33]. Accordingly, they provide additional functionality to be 
PRM drive lectin pathway activation on the surface of Strepto-
coccus pneumonia [34], but not MBL. H-ficolin inhibited both 
PR-8 H1N1 and H1N1pdm09 strain whereas MBL did not, due to 
a sprinkle of glycan attachments on the hemagglutinin of these 
strains [34-36]. What is important, H-ficolin can evade some 
bacterial collagenase proteolytic destruction, which attacks he-
lical collagen fibril, compared with collectins [35,36]. In addi-
tion, the average ficolins levels are higher than MBL in human 
serum without huge fluctuation [37]. Overall, this highlights the 
importance of MBL-independent lectin pathway activation in 
the host defense against pathogen.

Table 1: Characteristics of ficolins in humans and mice.

Ficolin

Gene Protein

Locus mRNA expression
Monomer

(kDa)
Levels

Distribu-
tion

Human

M-ficolin/
P35-related 
(FCN-1)

9q34

Bone marrow, pro-
monocytic U937 cells, 
monocytes, neutrophils, 
macrophages, DC

34

60.5 ng/
ml or 

1.07ug/m 
lung and 
plasma

Peripheral 
monocytes

type II alveolar epithe-
lial cells and human 
breast milk

L-ficolin/P35 
(FCN-2)

9q34
Liver, adrenal 
gland,adipose tissue 
and pros

34

4 5.4ug/ml 
or 3.0 mg/
ml Plasma 

H-

ficolin/
Hakata 
antigen(FCN-
1p35.3

Lung, liver and glioma 
cells

35
18.4ug/

ml or 
25.5ug/m

Bronchus 
alveolus, 
bile and 
plasma

Mouse

Ficolin A 
(Fcna)

2A3
Liver, spleen and mac-
rophage

36.298 ND Plasma

Ficolin B 
(Fcnb)

2A3
Bone marrow, spleen 

and Drosophila S2 
cell

32-34 ND

Perito-
neal mac-
rophage 
intracel-

lular

H-ficolin 4D2 (pseudogene)

ND: not well defined.

Figure 1: Exon organization of the genes encoding human and 
mouse ficolin and the exon-encoding domain structure of ficolin.
The boxes depict the exons of the L-ficolin (L-FCN), M-ficolin (M-
FCN), H-ficolin (H-FCN), ficolin A (FcnA) and ficolin B (FcnB) genes. 
Each domain encoded by the exons is represented by distinct pat-
terns in the boxes and by a schematic representation of ficolin. The 
letters C denote the conserved cysteine residues in ficolin.



Submit your Manuscript | www.austinpublishinggroup.com Austin J Pulm Respir Med 10(1): id1095 (2023) - Page - 04

Austin Publishing Group

Ficolins and Infectious Disease

As a consequence of their widely recognition spectrum, fi-
colins have been suggested to play a critical role in innate im-
munity against pathogens infection. In recent years, there have 
been a number of studies implicating ficolins in the recognition 
and removal of numerous bacterial, viral, fungal, and parasitic 
pathogens, especially in pulmonary infection. It has been dis-
covered that the FBG of ficolins is composed of a number of 
different binding sites synergistically or alone in a complex in-
teraction to recognize a vast number of ligands on the microbial 
cell-surface (Table 2). Yet the binding specificity of the individu-
al ficolins differs(including bacterial lipoteichoic acids, capsular 
polysaccharides, fungal 1,3-b-glucans, DNA and elastin). 

Ficolin-2 is undoubtedly the most widely investigated ficolin, 
and ficolin-2 was first observed to enhance the opsonophago-
cytosis of Salmonella typhimurium leading to complement acti-
vation [7]. More binding sites expand the binding range of fico-
lin -2 to pathogens. Through four binding sites in its FBG domain 
(termed S1-S4), ficolin-2 can recognize a variety of respiratory 
pathogens, including Staphylococcus aureus, Streptococcus. 
pneumoniae (in both cases encapsulated strains), Haemophilus 
influenzae, Mycobacterium tuberculosis, Pseudomonas aerugi-
nosa, Aspergillus fumigatus, and influenza A virus [9]. Interest-
ingly, ficolin-A (functional equivalent of ficolin-2) was found not 
able to bind to Group B streptococci strains. It was moreover 
suspected that the low invasiveness of Str. pneumoniae 11 Ase-
rotype is related to recognition of its capsular polysaccharide by 
ficolin-2 [38]. Chalmers et al. noticed an association of very low 
ficolin-2 serum levels (<1,200 ng/ml) with higher risk of 30-day 
mortality in Community Acquired Pneumonia (CAP) patients 
[39]. 

Based on those data, it was supposed that ficolin-2 may be 
protective against pathogens exacerbating allergic inflamma-
tion in the lung. These various ability of recognition and bond 
between ficolin-2 and pathogens need to be considered while 
optimally developing therapeutics to control specific pathogen 
infection and mitigate tissue injury. Furthermore, through in-
vestigating 158patients with leprosy and 210 healthy control 
subjects from Brazil, it was found that functional FCN-2haplo-
types associated with normal ficolin-2 levels have a protective 
effect against leprosy [40]. 

In China, genetic variants of FCN-2(rs3811140 and rs7851696) 
representing low FCN-2 transcriptional activity conferred lep-
rosy susceptibility and clinical outcomes in Han Chinese; Simi-
larly, the variant homozyous genotype of -557A>G, -64 A>C and 
+6424 G>T SNP were correlated with the pathogenesis and pro-
tection of pulmonary TB [41]. Moreover, the heterozygous of 
FCN-2(-986A and -4G alleles) were observed to be a risk factor 
for susceptibility to schistosomiasis, whereas the homozygous 
genotypes were suggested to shield against schistosomiasis 
[42]. 

The acute malaria severity was no associations in FCN-2 
promoter haplotypes in African children, but FCN-2 levels de-
creased significantly after malaria treatment [43]. These data 
suggest that ficolin-2 genotyping should be a valuable addition-
al tool for future studies of infectious disorders.

In addition, ficolin-1 can bind to certain respiratory patho-
gens, as Staph. aureus, Str. pneumoniae, M. tuberculosis, 
Ps.aeruginosa, and A. fumigates [9]. With regard of viruses, 
Ebola virus was concerned recently. The Glycoprotein (GP) of 

EBOV plays a crucial role in EBOV infection by mediating its cel-
lular attachment and entry into host cells. Astonishingly, fico-
lin-1-GP interaction was shown to enhance EBOV infection on 
human macrophages through common cellular receptor with 
MBL, which facilitate membrane fusion as an agent, thereby 
contributing to viral subversion of the host immunity [44]. In 
any case, the role of ficolin-1 in EBOV remains to be deciphered.

However, few microbial targets ficolin-3 have been reported. 
Moreover, other factors than polymorphisms in the FCN genes 
might give rise to altered ficolins levels; overall, it appears that 
infectious and inflammatory diseases are associated with low 
ficolins levels, whereas autoimmune disorders are associated 
with high levels [45]. 

Ficolin-3 shares characteristics with ficolin-2 such as the 
common cis conformation of the Asp282 and Cys283 peptide 
bond. Significantly, the role of ficolins in host defense was eval-
uated by infection with S. pneumonia, and all three strains of 
ficolin- deficient mice showed reduced survival rates compared 
to wild type mice, suggesting that ficolins play a crucial role in 
immunity against pneumococcal infection [46]. Compared with 
MBL, the focus of ficolin on lung disease is limited, but increas-
ing.

Regarding the role of ficolins in pulmonary infection, the fi-
colin knockout mouse model was established to study the ex-
pressions and roles of local ficolins in LPS-induced pulmonary 
inflammation and injury. The severity of the lung injury and lo-
cal inflammation of Fcna-/- mice was increased by the induction 
of extracellular complement activation. The recovery of LPS-
induced local lung inflammation and injury was delayed in Fcnb-

/- mice [27]. Besides, to explore the dynamic changes of ficolins 
during pH1N1 infection-induced severe pneumonia, they initial-
ly measured the mRNA and protein levels of ficolins in the lung. 
The results demonstrated that pulmonary myeloid-derived fico-
lin A may be linked to proinflammatory mediators [47].

Table 2: Ligand-specificities of human/mouse ficolins and function.

Species Ficolins Ligands Other Ligands Function

Human M S1
GlcNAc, GalNAc, Sialic 
acid and gangliosides

Mitochondria, 
hCRP,polysaccharide, 

LPS and PTX3

1.Comple-
ment activa-

tion

L S2
GlcNAc, CysNAc and 
galactose

Pneumolysin Mitoc
hondria,DNA,fibrin

ogen,fibr
2.Opsonin

S3

N-acetylated, sulfate 
and phosphate 
compounds in, hCRP, 
elastin, steriod and LTA

3.Mainte-
nance of ho-

meostasis

S4
β-D-glucan and acetyl-
chlline

H S1
D-fucose, galactose 
and N-acetylated 
compound

PSA, DNA and 
hCRP

A GlcNAc and sialic acid
Elastin,LPS and 
apoptotic cells

B Sialyated structure
Apoptotic and 
necrotic cells
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Figure 2: The presumed organization of the ficolins/MASPs/MAPs 
complex.
This complex might be designated precisely as the ficolins/MASPs/
MAp19/MAp44 complex. Ficolins likely associate with MASPs, 
MAp19 and MAp44 through their collagen-like domains. Upon 
binding of ficolins to microbes, the MASPs convert into their active 
forms and activate complements C4 and C2. MAp19 and MAp44 are 
thought to attenuate the lectin pathway by competing with MASPs 
to bind with ficolins.

Figure 3: The correlation between ficolins and diseases.

Cross-Talk with Other Molecules in the Complement Sys-
tem against Infection

As is well known, ficolin is a part of network in complemen-
tary system. In terms of lectin pathway; its activation is induced 
directly by MBL, ficolins, and collectins, and can also be medi-
ated by MBL or ficolins interacting with Long pentraxin 3 (PTX3), 
C- Reactive Protein (CRP), or Serum Amyloid P component (SAP) 
[3]. As well as cross-talk between lectin and alternative path-
ways and with the coagulation and contact systems, ficolins 
were demonstrated to interact with long and/or short pentrax-
ins contributing to the enhancement or regulation of the early 
immune response [3,48]. Moreover, Ma YJ et al. observed that 
ficolin- 2 and PTX3 are able to recruit each other to Aspergil-
lus fumigatus and thereby enhance complement activation on 
the fungus, when they studied the interaction between fico-
lin-2 and PTX3. The further more evidenced that collectin-11 
and ficolin-2 (but not MBL) were shown to activate comple-
ment upon recognition of surface structures of Streptococcus 
pneumoniae. As lectin pathway-associated PRM (ficolin-1,2,3) 
are constitutively present in the respiratory system or are trans-

ferred from the bloodstream to the infected sites [ficolin-2 de-
tected in Bronchoalveolar Lavage Fluid (BALF) from patients 
suffering from pneumonia or invasive aspergillosis] [49], they 
may contribute to excessive inflammation and its detrimental 
effects. These results suggest that ficolins, in addition to their 
important role in recognizing invading pathogens, also function 
as scavenger- molecules participating in the removal of endog-
enous debris and maintenance of tissue homeostasis.

Conclusion

The ongoing pandemic of coronavirus disease 2019 (COV-
ID-19) have been causing more deaths than previously expected 
due to the etiological agent of which is a betacoronavirus called 
the severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2). Epidemiological data show that up to 10% of all COV-
ID-19 patients will become critically ill with multiorgan failure 
and require admission to the Intensive Care Unit (ICU) for Acute 
Respiratory Distress Syndrome (ARDS). Complement activation 
may contribute to the evolution of pathogenesis, and treatment 
options available for ARDS [50]. Therefore, investigation of the 
protective and harmful associations of complement factors in 
pulmonary diseases is crucial for understanding pathogenic 
mechanisms and establishing therapeutic strategies.In brief, 
numerous studies have investigated the role of ficolins in sus-
ceptibility to clinical diseases (Figure 3), our objective in this re-
view was to explore the role of ficolins in infectious diseases, es-
pecially pulmonary infection, which are known to participate in 
the systemic host-response to infection but the exact function 
is still incompletely understood. Future research could there-
fore focus on exploration of the role of ficolins within infection 
immunity and expanding our knowledge on the roles of ficolin 
within infectious diseases.
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