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Nerve degeneration by modest static pressure: a new water-pressure-loadable
culture system

Man, Hagiyama
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Intraluminal pressure elevation can be pathogenic to mucosal epithelia even
at a few tens cmH20, but its effect on cell growth has not been examined intensively. A two-chamber
culture system was modified to make cells receive water pressure. The cells with columnar epithelial

morphology were growth-suppressed in a manner dependent on water pressure. Phalloidin staining
revealed that a pressure load vertically flattened and laterally widened columnar epithelial cells
and made actin fiber distribution sparse. In addition, a pressure load enhanced serine-127
phosphorylation and cytoplasmic retention of YAP, the major constituent of the Hippo pathway,
suggesting that Hippo pathway was involved in the pressure-induced cell growth suppression. These
results provide evidence that cell morphology and the cytoskeleton are closely linked to cell
growth. Pathological intraluminal pressure elevation may cause mucosal degeneration by acting
directly on this linkage and the Hippo pathway.



30 cm 0.03 30

30 cm
1
30 cm 30 cm
6 0.4 1.0pm
2
10
CO,
CO, 0, pH
T (cm)
50
40
20 30 cm
30
20
2 10
50 cm "
L o BEAY—L (0.4 umARBHEBBIRTE)
0, CO,
40 cm
6 1.0 pm

MDCK NCI-H441 Caco-2 KATO-111 NUGC-4 NIH3T3 TIG-1



cm
PBS
Dapi

4%
C2+

CO,

MDCK NCI-H441 Caco-2
4
P 3 2
g s 25
b4 15
H 2
g
s’ 15 / 1
H
E 1 L
2 05! os
10 cm ¢ 1d 2d 3d B 1d 2d 3d o 1d 2d 3d
Time (day) Time (day) Time (day)
2 Doubling time (h) Doubling time (h) Doubling time (h)
O 2cm 239+ 1.80 O 2cm 39.5 +3.53 o 2cm 36.2 +4.23
o 15cm 239+ 151 A 50cm 569+ 541 A 50cm 565+ 10.35*
O 30cm 353 +191*
MDCK A 50cm 435%579
TIG1 NIH3T3
2 1 5 3 0 400, 400
P / 300
3
50 cm 1 2 3 P -
H
2 ) 100|
0 0
1d 2d 3d 1d 2d 3d
Time (day) Time (day)
Doubling time (h) Doubling time (h)
O 2cm 82.0 +3.79 O 2cm 35.6 + 1.96
A 50cm 834403 A 50cm 348 +207
2 50 cm
KATO-II NUGC-4
600, 600,
NCI-H441 Caco-2
T 400 400
MDCK 2 300] 300
E 200 200|
2
KATO-111  NUGC-4 o "
0 0
1d 2d 3d 1d 2d 3d
NIH3T3 TIG-1 -
Doubling time (h) Doubling time (h)
O 2cm 35.8 + 1.40 o 2cm 30.6 = 3.01
A 50cm 359272 A 50cm 309 +238

MDCK

MDCK NCI-H441 Caco-2

50cm

50cm

2 cm
KATO-II
15 MDCK
30 50 cm
50 Cm Cell area (XY; pm’) 197 + 43.0 571 + 22.9* NuGc4
Cell height (Z; pm) 6.53 + 0.711 3.43 + 0.49
1 5 Phalloidin intensity (arbitrary unit)
per XY plane 9445 + 137 3913 + 122
per cell 444 + 145 45.7 + 0.96
2em 50cm
50 cm XY
TIG-1
NCI-H441

Caco-2

: ..

XY

NCI-H441

Caco-2

KATO-111 NUGC-4



MDCK NCI-H441 Caco-2

Hippo

cm

Hippo
Hippo

YAP

2 50 cm
Hippo

MST2 LATS1 LATS2 YAP TAZ

2 50 cm

MST2 LATS1 LATS2 TAZ

YAP

YAP

50 cm
127

50

cm
MDCK NCI-H441 Caco-2
Cytosol Nucleus Cytosol Nucleus Cytosol Nucleus
::.‘:‘,:"'(':,_m)zsozsozsazso‘zsozso|m
=T b -
usT2 [ -
-26
LATS1 s -R
- L B
26
LATS2 w- | 8. BN -1
- o
T T i
GAPDH W _—— - o g
Laming - —_—— —

YAP s . o SRR *“-
=
Pre SR T

Hippo
YAP



Kato T, Hagiyama M, Ito A. 6

Renal ADAM10 and 17: their physiological and medical meanings. 2018

Front Cell Dev Biol 153
DOl

doi: 10.3389/fcell.2018.00153.

Kimura R, Yoneshige A, Hagiyama M, Otani T, Inoue T, Shiraishi N, Yanagihara K, Wakayama T, Ito 213

A.

Expression of cell adhesion molecule 1 in gastric neck and base glandular cells: possible 2018

involvement in peritoneal dissemination of signet ring cells.

Life Sci 206-213
DOl

doi: 10.1016/j.1fs.2018.10.017.

Ri A, Hagiyama M, Inoue T, Yoneshige A, Kimura R, Murakami Y, Ito A. 6

Progression of pulmonary emphysema and continued increase in ectodomain shedding of cell 2018

adhesion molecule 1 after cessation of cigarette smoke exposure in mice.

Front Cell Dev Biol 52
DOl

DOI: 10.3389/fcell.2018.00052.

Ueno S, Yoneshige A, Koriyama Y, Hagiyama M, Shimomura Y, Ito A. 59

Early gene expression profile in retinal ganglion cell layer after optic nerve crush in mice. 2018

Invest Ophthalmol Vis Sci 370-380

DOl
doi: 10.1167/iovs.17-22438.




3.Hagiyama M, Yabuta N, Okuzaki D, Inoue T, Takashima Y, Kimura R, Ri A, Ito A. 8

Modest static pressure suppresses columnar epithelial cell growth in association with cell 2017
shape and cytoskeletal modifications.

Front Physiol 997

DOl
10.3389/fphys.2017.00997.

Yoneshige A, Hagiyama M, Inoue T, Tanaka T, Ri A, Ito A. 54

Modest static pressure can cause enteric nerve degeneration through ectodomain shedding of cell 2017
adhesion molecule 1.

Mol Neurobiol 6378-6390

DOl
10.1007/s12035-016-0166-y .

10

77

2018

10

107

2018




CADM1 shedding

106

2017




