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Development of new immunotherapy through activation of Langerhans cells
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Langerhans cells (LC) belong to dendritic cell lineage, and mainly reside within
surface compartment such as skin and mucosa. Similar to keratinocytes (KCs) within the skin, the LCs
express E-cadherin, by which LC are tethered within the skin and search external foreign antigenic
molecules through their unique receptor, langerin. LCs also express DEC-205 molecules and the
DEC-205-positive cells have the capacit¥ to present processed antigenic fragment from external antigens
through class 1 MHC molecules to suitable T cells. Here, we found a -galactosylceramide (a -GalCer), a
known stimulant for natural killer T (NKT) cells, efficiently activate the DEC-205-positive DCs/LCs and
induce cellular immunity organized by cytotoxic T lymphocytes (CTLs) that eliminate virus-infected cells
and cancer cells.

Langerhans cells Dendritic cells Langerin DC-SIGN DEC-205 cross-presentation o -galacto
sylceramide



LC

LC

LC

LC

DC

Langerin
DC-SIGN
E-cadherin(E-cad)
LC
Langerin
CD34
LC LC
LC LC
LC
KC
E-cad LC E-cad
LC TLR4
TLR4 E-cad
coating
GM-CSF+ IL-4+ TGF-f3 E-cad
CD34
GM-CSF  TNF-a E-cad

LC-like cells E-cad coating
TLR3
TLR4
TLR4
LC LC 2
LC
LC  DEC-205
Cross-present
a -GalCer
a -GalCer
CTL
a -GalCer
LC
a -GalCer DEC-205
LC IL-12
DEC-205 DC/LC
35 16

19

1. Nakagawa, Y., Shimizu, M., Norose, Y.,
Takahashi, M., and Takahashi, H.
Induction of rapid apoptosis for class |
MHC molecule-restricted CD8+ HIV-1
gpl160-specific murine activated CTLs
by free antigenic peptide in vivo. Int.
Immunol.. 25(1):11-24, 2013.

2. Mayumi, N., Watanabe, E., Norose, Y.,
Watari, E., Kawana, S., Geijtenbeek,
T.B., and Takahashi, H. E-cadherin
interactions are required for
Langerhans cell differentiation. Eur. J.
Immunol., 43(1): 270-280, 2013.

3. Takaku, S., Osono, E., Kuribayashi, H.,
Takaku, C., Hirama, N., Takahashi, H. :
A case of migraine without aura that




10.

11.

was successfully treated with an herbal
medicine. J. Altern. Complement Med.,
19(12): 970-972, 2013.

Tamura, H., Ishibashi, M., Tonosaku, S.,
Okuyama, N., Kondo, A., Hyodo, H.,
Shinya, E., Takahashi, H., Dong, H.,
Tamada, K., Chen, L., Dan, K., and
Ogata, K.:Marrow stromal cells induce
B7-H1 expression on myeloma cells,
generating aggressive characteristics in
multiple myeloma. Leukemia,
27(2):464-472, 2013.

Takaku, S., Nakagawa, Y., Owaki, A.,

Shimizu, M., Takahashi, M., and
Takahashi, H. Induction of
apoptosis-resistant and

TGF-B-insensitive murine CD8% CTLs

specific  for HIV-1 gp160. Caell.
Immunol., 280(2):138-147, 2013.
Takahashi, H., Mayumi, N., and

Watanabe, E. Requirement of
E-cadherin interactions for Langerhans
cell differentiation. J. Nippon Medical
School, 2013 80(2).

Takahashi, M., Wolf, A.M., Watari, E.,
Norose, Y., Ohta, S., and Takahashi, H.:
Increased mitochondrial functions in
human glioblastoma cells persistently
infected with measles virus. Antiviral
Res., 99(3) 238-344, 2013.

Harimoto, H., Shimizu, M., Nakagawa,
Y., Nakatsuka, K., Wakabayashi, A,
Sakamoto, C., and Takahashi, H.:
Inactivation of tumor-specific CD8+
CTLs by tumor-infiltrating tolerogenic
dendritic cells. Immunol. Cell Biol.,
91(11):545-555, 2013.

Matsumura, J., Shimizu, M., Omi, K.,
Nagata, N., Shinya, E., Oka, S., and
Takahashi, H.: A possible origin of
emerged HIV-1 after interrupting
anti-retroviral therapy. Biomed. Res.,
35(1): 1-8, 2014.

Omi, K., Shimizu, M., Watanabe, E.,
Matsumura, J., Takaku, C., Shinya, E.,
and Takahashi, H.: Inhibition of
R5-tropic  human immunodeficiency
virus type-1 replication in CD4" natural
killer T cells by gamma-delta T
lymphocytes. Immunology, 141(4):
596-608, 2014.

Matsuhashi, T., Shimizu, M., Negishi, Y.,
Takeshita, T., and Takahashi, H.: A low,
non-toxic dose of paclitaxel can prevent
dendritic cell-precursors from becoming
tolerogenic dendritic cells with impaired

12.

13.

14.

15.

16.

17.

18.

19.

20.

functions. Biomed. Res., 35(6):
369-380, 2014.

Takahashi, M., Watari, E., and
Takahashi, H.: Dichloroacetate induces

cell cycle arrest in huma glioblastoma
cells persistently infected with measles
virus: A way for controlling viral
persistent infection. Antiviral Res.,
113: 107-110, 2015.

Nakagawa, Y., Negishi, Y., Shimizu, M.,
Takahashi, M., Ichikawa, M., and
Takahashi, H.: Effect of extracellular pH
and hypoxia on the function and
development of antigen-specific
cytotoxic T Ilymphocytes. Immunol.
Lett., 167(2): 72-86, 2015.

Shinya, E., Shimizu, M., Owaki, A,
Paoletti, S., Mori, L., De Libero, G., and
Takahashi, H.: Hemopoietic cell kinase
(Hck) and p21-activated kinase 2
(PAK2) are involved in the
down-regulation of CD1a lipid antigen
presentation by HIV-1 Nef in dendritic
cells. Virology, 487:285-295, 2016.
Murakami, R., Nakagawa, Y., Shimizu,
M., Wakabayashi, A., Negishi, Y., Hiroi,
T., Okubo, K., and Takahashi, H.:
Effects of dendritic cell subset
manipulation on airway allergy in a
mouse model. Int. Arch. Allergy
Immunol., 168(4): 219-232, 2016.
Ichikawa, T., Negishi, Y., Shimizu, M.,
Takeshita, T., and Takahashi, H.:
a-galactosylceramide-activated murine
NK1.1" invariant-NKT cells in the
myometrium induce miscarriages in
mice. Eur. J. Immunol. 2016 (in press).

8(1):39-43, 2013.

64(1):1-9, 2013.
9(4):208-213, 2013.
Progress of the Host
restriction Factors for HIV Control.
, 16(1): 1-3, 2014.



21.

22

23

24

25.

26

217.

28.

29.

30.

31.

32.

33.

CD8'CD103"
DEC-205.
, 61(2): 124-130, 2014,

, 61(3): 322-330, 2014.

, 22(3): 151-152,

2014,
E
, 22(3): 153-158, 2014 5
T
| 62(1): 17-24, 2014.
HIV-1 Nef CcD1

, 62(3): 239-244, 2014,

. Prog. Med., 34 1707-1711, 2014

, 62(6): 604-608, 2014.
HIV
, 63(1): 21-27, 2015.
HAART
HIV
, 17(1):14-18 , 2015.
HIV
, 63(6):
569-576, 2015.

, 23(3): 1-9, 2016.

67(2): 195-203, 2016.

34. HIV
, 2016.
35. HIV vd T

,24 3 173-177, 2016.

90
15
15
60
5
1 .
, 317-321 (2013
3 20 ) 623
2
. , 322-325
(2013 3 20 ) 623
3
2
, 2013.12.1 (
373 )
4
,2014 3 15
5
( ) il
2014 3 26
o 1
24 5 24
O
T
US-patent
6511830
2006 7 25



€Y
TAKAHASHI HIDEMI

40221361

@

®



