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Role of the GSK3 signaling in development and cellular patterning of the
cochlear sensory epihtelium
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To determine whether GSK3 plays a role in medio-lateral patterning within
the OC, multiple GSK3 antagonists were tested in vitro in cochlear explants. Inhibition of GSK3
leads to a dramatic increase in the size of the medial domain and a proportional decrease in the
size of the lateral domain. Lineage tracing reveals that this shift occurs as a result of lateral
cells adopting a medial cell fate. This is si?nificantly different from the changes observed in
response to activation of canonical Wnt signaling; an increase in the number of overall hair cells.
We have demonstrated that BMP4, an inducer of the lateral OC domain, and its downstream targets are
reduced following GSK3 inhibition and that ectopic BMP4 treatment partially rescues the shift in
lateral to medial cell fate. This work will help to elucidate the molecular mechanisms that are
necessary for patterning the OC along the medio-lateral axis.



Kartagener

Bardet-Biedl|

iPS (induced pluripotent
stem cells)

(Zhang, et al., 2009, Choi, et al.,
2009) iPS

(Oshima, et al., 2010)

(IHC OHC)

(medial)/ (lateral)

(distal)/ (proximal)

(planar cell polarity: PCP)

GSK
GSK wnt, Shh, IGF
FGF

(Kim, et al., 2009, Kim
and Kimmel, 2006)

(Ohyama, et al. 2006)
(Lu and Corwin, 2008)

GSK3
GSK3
GSK3

A. GSK3
B. GSK3
GSK3

RNA
C.
GSK3
BMP GSK3

GSK3
GSK3 GSK
GSK3
GSK
CHIR99021 Bl0-actoxime

in vivo

GSK3



PCR

GSK3

GSK

GSK
RNA

GSK3

GSK BMP
(Fuentealba, et al., 2007)
BMP /
Smad
GSK3/BMP

GSK3

13
4
GSK3 BI10)
GSK3
Control

(OHC) 3

(IHC) 1
BIO IHC
GSK3

A)
GSK3
CHIR99021

GSK3

GSK3

CHIR99021
773.7+ 44.1
509+ 45.1
350.8+ 18.4
925.7+ 89.3

Control

CHIR99021
1282+ 66.3 1276
+ 102.3

BIO

Control

GSK3
353.7+ 12.8
1191+ 86.0

Control

837.3+ 73.8
BIO 602.3+
40.9

1030+ 19.1

428.3+ 40.7
GSK3

Control

B T 2 JControl
5 1.5- mBIO
g
S *
o 0.5-
2
3 O
Jag1 Bmp4
GSK3
FGF8 GFP
GSK3
FGF8-GFP
Jagl/ Sox2
GSK3
Deiters
p75
CHIR99021
p75
GSK
Deiters Prox1
1 Proxl
Deiters Control 1710+
49.7 CHIR99021
1804+ 82.7
GSK3
Deiters
GSK3
GSK3
Control 1519+ 58_1py m



CHIR99021
1746+ 58.0y m
Sox2

Brdu
CHIR99021

13.5
24 Brdu
Brdu

(Day0-1)

24 Brdu
(Day1-2) CHIR99021
Control
Day0-1 Control 53.8+ 9.5
Brdu
CHIR99021

Day1-2

88.8+ 4.8

Control 8.5+ 2.2
CHIR99021 54.3

+ 10.2 Day0-1 Dayl1-2

Brdu CHIR99021

GSK3

CyclinD1
gPCR CyclinD1

CHIR99021
Control
1.32

CyclinD1

CyclinD1
p27Kipl
gPCR
Jacques LiCl
GSK3 CyclinD1
GSK3
CyclinD1
p27Kipl

GSK3  Wnt
GSK3 Wnt

GSK3 Wnt
Hedgehog  IGF1

GSK3 Wnt
GSK3

Wnt
Wnt

activator 13.5
4

Wnt activator

GSK3 Wnt
GSK3 Wnt
Atohl gPCR
Wnt activator
Atohl 1.5
GSK3
CHIR99021
Atohl
Atohl Wnt activator
CHIR99021
Wnt
GSK3
FGF10
Bmp4
CHIR99021 GSK3
Bmp4
Wnt activator Wnt
Bmp4
FGF10
Control CHIR99021 Wnt activator
GSK3
Bmp4
GSK3 Bmp4
( B
13
Jagl
14 16
CHIR99021
GSK3 Bmp4
Bmp4
GSK3 Bmp4
Bmp4
Bmp4 GSK3
GSK3



Bmp4
CHIR990021  GSK3

4
@
Takayuki Okano
- 60642931
@
GSK3 - Bmp4
GSK3
In vivo ©)
*
Matthey W. Kelley NIDCD/ NIH, Bethesda,
MD, USA
0
1

1) Kathryn L. Ellis, Takayuki Okano,
Matthew W. Kelley. GSK3 Regulates Hair
Cell Fates in the Sensory Epithelium of the
Cochlea. 2017 Feb, 40th Association for
Research in Otolaryngology, Baltimore, MD,
USA




