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Microfold cells-targeting antigen delivery: a promising
strategy to enhance the efficacy of mucosal vaccines
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Abstract: The mucosae represent the first line of defense against the invasion of most pathogens, and the mucosal immune
system plays a crucial role in the control of infection. Mucosal vaccination can trigger both humoral and cell-mediated
immune responses mucosally as well as systemically. Hence, protective immune responses can be elicited effectively by
mucosal vaccination. Microfold (M) cells being unique to the mucosal immune system can take up luminal antigens and
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initiating antigen-specific immune responses. The number of antigen uptake by M cells is directly related to the immune
efficacy of mucosal vaccines. Utilizing M cell ligands, M cells-targeting antigen delivery can achieve highly effective mucosal
immune responses. The strategy of targeted delivery of antigens to M cells and its applications can be used for the
improvement of mucosal immune responses and the development of mucosal vaccines. Despite these efforts, successful
development of safe and effective mucosal vaccines remains a big challenge and needs a long way to go, and provably still

resort to further researches on cellular properties and functions as well as mucosal immune mechanisms.
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Fig. 1 M cells capture luminal antigens to initiate mucosal immune responses. M cells have a strong ability to capture
antigens. M cells take up luminal antigens and deliver them to antigen presenting cells, such as dendritic cells, thereby

activating T and B cells for initiating immune responses.
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Fig. 2 M cell receptors used for targeting strategies in mucosal vaccination. (A) M cell receptors and ligands: Dectin-1
can be targeted by secretory immunoglobulin A (slgA) which transport antigen as a carrier. a2-3-linked sialic acid is
recognized by the protein o1 expressed by reoviruses. The C-terminal domain of Clostridium perfringens enterotoxin
can target claudin-4 receptor. The invasin of Yersinia enterocolitica and the Arg-Gly-Asp (RGD) peptide can be used to
target the B1 integrin. (B) M cell receptors and ligands: FimH expressed by E. coli and Salmonella and anti-glycoprotein
2 (GP2) monoclonal antibody can interact with GP2 on M cells. C5aR is able to be targeted by outer membrane protein
H (OmpH) and Col ligands. Lipopolysaccharide (LPS) can recognize Toll-like receptor 4 (TLR-4) on M cells. Ulex
europaeus agglutinin-1 (UEA-1) reacts with a-L-fucose to achieve targeting M cells.
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Table 1 M cell-targeting ligands and M cell-specific molecules

Ligands M cell-specific molecules (Receptors on M cell) References

UEA-1 a-L-fucose [33-34]
Col C5aR [35-36]
mAb NKM 16-2-4 a(1,2)-fucose-containing carbohydrate [37]

FimH (E. coli and Salmonella) GP2 [28, 38-39]
Invasin B1 integrin [18]
Protein o1 (reovirus) a2-3-linked sialic acid [40-41]
LPS TLR-4 [42]

OmpH C5aR [29, 43]
RGD peptide B1 integrin [30]
C-terminal domain of the Clostridium perfringens Claudin-4 [44-46]
Anti-glycoprotein 2 GP2 [47]

slgA Dectin-1 [48-50]

UEA-1: Ulex europaeus agglutinin-1; GP2: glycoprotein 2; LPS: lipopolysaccharide; TLR-4: Toll-like receptor 4; OmpH:
outer membrane protein H; RGD peptide: Arg-Gly-Asp peptide; mAb NKM 16-2-4: a novel M cell-specific monoclonal

antibody.
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