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Inner ear stem cell therapy with acivation of stem cell homing
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Inner ear cell therapy for sensorineural hearing loss has been expected to be an
effective therapy for hereditary deafness. Previously, we developed a novel strategy for inner ear cell
therapy using bone marrow mesenchymal stem cells as a supplement for cochlear fibrocytes functioning for
cochlear ion transport. For cell therapy targeting hereditary deafness, a more effective cell delivery
system to induce the stem cells into cochlear tissue is required, because gene mutations affect all
cochlear cells cochlear cells expressing genes such as GJB2 encoding CX26. Stem cell homing is one of the
crucial mechanisms to be activated for efficient cell delivery to the cochlear tissue. In our study,
monocyte chemotactic protein-1, stromal cell-derived factor-1 and their receptors were found to be a key
regulator for stem cell recruitment to the cochlear tissue.



DFN3 Brn4

Minowa et al. Science 1999,

26 Cx26
Kamiya et al. Am J
Pathol 2007

Hoya et al. Neuroreport MCP1 SDF1
2004

Kamiya et al. Am. J. Pathol.2007
2007

MCP1



CCR2

CCR2

Brn4 Brn4-KO
Science 1999 26
Cx26-Tg Hum Mol Genet 2003

26
(Cx26-KO)

iPS

MCP1 SDF1

CCR2 CXCR4

iPS

2010 iPS ES in vitro

Oshima,Cell
2010 9 ES
Chen,Nature 2012
8 C57BL/6
10-15
EGFP Hc-Red
1.Brn4-KO Minowa, Science
1999
2.Cx26-Tg Kudo, Hum Mol Genet
2003
3.Cx26-cKO
Cx26
PO-Promoter
Cre
Cx26-KO
2 105cells
MSC
Spheroid

GFP
HcRed



ABR DPOAE

16

1.
MCP1 SDF1

3 3NP

MCP1 SDF1
MRNA

3NP 20-100mM, 1.5y
3
RT-PCR

2. MCP1 CCR2 SDF1
CXCR4

GFP

26 30
Na’/K*ATPase
GFP
HcRed

26

26
Kamiyaet
al, JClin Invest, 2014 124, 1598-1607

MCP1 SDF1

MCP1
SDF1
CCR2

CXCR4 mRNA



RT-PCR

CCR2 CXCR4
Frontiers in
pharmacology
Kamiya, 2015, Frontiers in

pharmacology, 2015, 6, 2

12

Kazusaku Kamiya, Keiko Karasawa,

Kazuma Kobayashi, Asuka Miwa and
Katsuhisa Ikeda. (2015)

Differentiation of iPS Cells to Cochlear
Cells are Regulated Depending on the Part
of Co-cultured Organs.

J Otol Rhinol S1, 34-36

DOI: 10.4172/2324-8785.51-008

Kazusaku Kamiya, Ichiro Fukunaga,
Kaori Hatakeyama and Katsuhisa lkeda.
(2015)
Connexin26 regulates assembly and
maintenance of cochlear gap junction
macromolecular complex for normal
hearing.

AIP Conference Proceedings 1703,

30018;30011-30013

DOI: 10.1063/1.4939333

Kamiya, K. (2015)
Inner ear cell therapy targeting hereditary

deafness by activation of stem cell homing
factors.

Frontiers in pharmacology 6, 2

DOI: 10.3389/fphar.2015.00002

lizuka, T., Kamiya, K., Gotoh, S,
Sugitani, Y., Suzuki, M., Noda, T., Minowa,
0., and lkeda, K. (2015)

Perinatal Gjb2 gene transfer rescues
hearing in a mouse model of hereditary
deafness.

Human molecular genetics 24, 3651-3661

DOI: 10.1093/hmg/ddv109

Anzai, T., Fukunaga, I., Hatakeyama, K.,
Fujimoto, A., Kobayashi, K., Nishikawa, A.,
Aoki, T., Noda, T., Minowa, O., lkeda, K.,
and Kamiya, K. (2015)

Deformation of the Outer Hair Cells and
the Accumulation of Caveolin-2 in
Connexin 26 Deficient Mice.

PloS one 10, e0141258

DOI: 10.1371/journal.pone.0141258

Kamiya, K., Yum, S. W., Kurebayashi, N.,
Muraki, M., Ogawa, K., Karasawa, K.,
Miwa, A., Guo, X., Gotoh, S., Sugitani, Y.,
Yamanaka, H., Ito-Kawashima, S., lizuka
T., Sakurai, T., Noda, T., Minowa, O., and
Ikeda, K. (2014)

Assembly of the cochlear gap junction
macromolecular complex requires connexin
26.

J Clin Invest 124, 1598-1607



DOI: 10.1172/3Cl167621

38
GJB2

15
2016 3 17

Restoration of Cochlear Gap Junction
for GJB2 Associated Hearing Loss

Kazusaku Kamiya, Ichiro Fukunaga

Association for Research in Otolaryngology
(ARO), 39th Annual MidWinter Meeting
2016 2 22

( )

Kazusaku Kamiya, Ichiro Fukunaga,

Kaori Hatakeyama, Toru Aoki, Ayumi
Fujimoto, Atena Nishikawa, Takashi Anzai,
Osamu Minowa, Katsuhisa Ikeda
Cochlear gap junction plaque, stabilized
macromolecular complex composed

of specific connexins

52nd Inner Ear Biology Workshop

2015 9 13

Kazusaku Kamiya, Keiko Karasawa,

Asuka Miwa, Osamu Minowa, Megumi
Funakubo, Katsuhisa Ikeda

The activation of stem cell homing factors
highly induce the cochlear invasion of bone
marrow mesenchymal stem cells.
Association for Research in Otolaryngology
(ARO), 37th MidWinter Meeting

2014 2 24

@
KAMIYA,Kazusaku
10374159

@

©)



