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Molecular mechanism of antigen transcytosis by M cells mediated by a novel
identified M-cell specific molecule.
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M cells are specialized epithelial cells covered on the surface of mucosal
Iymphoid tissues, and transcytose intraluminal antigens to induce immune responses. On the other
hand, M cells also serve as a route of entry for pathogenic agents such as botulinum toxin. However,
the molecular mechanism of transcytosis by M cells remains unclear. In this study, we focused on a
Pleckstrin homology domain-containing molecule (M-Plek), which is highly expressed in M cells.
M-Plek-deficient mice were more sensitive to botulinum toxin than wild-type mice. In addition, we
developed in vitro M-cell culture system using monolayer-cultured intestinal organoids to quantify
transcytosis activity.



M-Plek
PH

M-Plek PH

PI(3,4,5)P3

kDa

M-Plek

70 kbDa

L-PTC 500 kDa

L-PTC HA M
L-PTC M-PTC
M-Plek A
M-Plek
M
M-Plek
M
M
M-Plek

IgA

M
M
M
M-Plek
M-Plek
M-Plek
P1(3,4)P2 P1(3,4,5)P3
P1(3,4)P2
M-Plek
M-Plek
M-Plek M
M-Plek
Hemagglutinin (HA)
GP2

M-PTC 300 kDa
M-Plek

B M-PTC
L-PTC

M-Plek

M-Plek

70

HA

M-Plek

M-Plek



M-Plek

M-
Plek
Plekhsl
M M-Plek
M
(TEER) 400Q /cm?
Caco-2 cell line
700 Q /cm?
2600 Q/ cm? TEER M
RANKL
M
< >

1. Kobayashi, N., Takahashi, D., Takano, S., Kimura, S. & Hase, K. The Roles of Peyer’ s
Patches and Microfold Cells in the Gut Immune System: Relevance to Autoimmune Diseases.
Frontiers in Immunology 10, 2345 (2019).



2 2 0 2

Kobayashi Nobuhide Takahashi Daisuke Takano Shunsuke Kimura Shunsuke Hase Koji 10

The Roles of Peyer®s Patches and Microfold Cells in the Gut Immune System: Relevance to 2019

Autoimmune Diseases

Frontiers in Immunology -
DOl

10.3389/fimmu.2019.02345

Kimura Shunsuke Nakamura Yutaka Kobayashi Nobuhide Shiroguchi Katsuyuki Kawakami Eiryo 11

Mutoh Mami Takahashi-lwanaga Hiromi Yamada Takahiro Hisamoto Meri Nakamura Midori Udagawa

Nobuyuki Sato Shintaro Kaisho Tsuneyasu Iwanaga Toshihiko Hase Koji

Osteoprotegerin-dependent M cell self-regulation balances gut infection and immunity 2020

Nature Communications

DOl
10.1038/s41467-019-13883-y

2019

2019







