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Airway remodeling ﬁrovoked by respiratory diseases such as asthma causes
goblet cell hyperplasia, submucosal gland hyperplasia, fibrosis under basement membrane, and
thickening of smooth muscle. In particular, excessive mucus production due to goblet cell
hyperplasia causes severe airway obstruction and destruction of lung tissue, and therefore,
elucidation of goblet cell hyperplasia mechanism is needed. The purpose of this study is to
elucidate the mechanism of goblet cell hyperplasia by the use of goblet cell hyperplasia model from
iPS cells. First, a goblet cell hyperplasia model was generated from mouse iPS cell-derived airway
epithelium by the use of cigarette smoking solution. Furthermore, we succeeded in screening of some
candidate genes involved in goblet cell hyperplasia by microarray analysis.

iPS



EGFR
EGF Takeyama
Ketal., Proc Natl Acad Sci USA, 1996 Th2 1L4,1L13
Wills-Karp M et al., Science, 1998
CLCAl
(Monica Sala-Rabanal et al., Mediators of
Inflammation, 2015)

/ iPS in vitro
iPS
invitro
1 iPS
iPS iPS 20D17
Primary MEF iPS
MEF MEF
iPS EB 1000 cells/well
5 EB 100 ng/ml bFGF
100 ng/ml Activin 5 ALl 15
Knockout DMEM 10 % KSR 100 p M
100 pM B 2 mM L EB
RT-PCR HE iPS
2) iPS
iPS (CSS) EB 1 ALl
RT-PCR
HE
3) Foxjl iPS
iPS iPS 25361
pEFla -Tet3G vector Foxjl pPTRE3G-
mCherry vector iPS Neo
Primary MEF
4) iPS
iPS
24well plate 1x 10%cells/well Y27632 Rock inhibitor 10
MM iPS Activin (100ng/ml) CHIR99021 (3u M) Y27632 (10
VR)) 2 4 DMEM/F12 2% fetal
bovine serum 100y M nonessential amino acids 2mM L-glutaminate 100p M 2-
mercaptoethanol 100ng/ml Activin 3py M CHIR99021 RT-PCR
5) iPS
iPS
bFGF (500ng/ml)  SHH (50ng/ml) 7 10

DMEM/F12 2% fetal bovine serum 100y M nonessential amino



acids 2mM L-glutaminate 100y M 2-mercaptoethanol

500ng/ml bFGF SHH 50ng/ml

RT-PCR
D) iPS A o @® B s o
iPS rot [ o
H ruevsa [ Ao
Foxjl, Tubb4a, Mucsac, Krt5, AQP3, AQP4, ™ — %
AQP5, CFTR, ENaC 1A, B s R o
ace [ =c
1C C . Day 2‘0‘7 - Trachea
1D CFTR :
CFTR
CFTR (Forskolin, IBMX, dbcAWP)
CFTR Y e
2A ) i = Bars = 1um
D Day 20 Trachea
2B
2) iPS
Bars =10um
iPS B 1. ¥9RPSHEMMEREE EREHO S LTE
MucSac P
AQP5 CLCAL CSS z” i
Krts £ . HHHHTT
S = . dREEEREEE
Tubb4a éf, .
HE vosxuxuxulu;;:)‘u115|uu3w
MUC53C 5 @0 46 e & i e
= M 8.6 Hz
iPS iPS o w o
B2 ¥YAPSHMEARTE FEESORIETE
3) Foxjl iPS
iPS Foxj1
iPS Foxj1
4) iPS
3 5 RT-
PCR Goosecoid Foxa2 Sox17 Cxcr4
5 iPS
200
E-cadherin/Foxa2
E-cadherin Foxa2
5) iPS
8 11
RT-PCR HNF13 HNF4a
5 11

11
Sox2/Nkx2.1



Sox2 Nkx2.1

iPS

iPS

Foxj1



Yoshie Susumu, Omori Koichi, Hazama Akihiro 13

Airway regeneration using iPS cell-derived airway epithelial cells with Cl- channel function 2019

Channels 227-34
DOl

10.1080/19336950.2019.1628550

Yoshie Susumu, Nakamura Ryosuke, Kobayashi Daisuke, Miyake Masahiro, Omori Koichi, and Hazama 234

AKihiro

Functional characterization of various channel-expressing central airway epithelial cells from 2019

mouse induced pluripotent stem cells

Journal of Cellular Physiology 15951-62

DOl
doi: 10.1002/jcp.28254.

iPS CFTR

97

2020

Yoshie Susumu, Miyake Masao, Hazama Akihiro

In vitro generation of goblet cell hyperplasia model using iPS cells and cigarette smoking solution

9th Federation of the Asian and Oceanian Physiological Societies (FAOPS)

2019




Yoshie Susumu, Nakamura Ryosuke, Kobayashi Daisuke, Miyake Masao, Omori Koichi, Hazama Akihiro

Functional characterization of various channel-expressing airway epithelial cells with motile cilia generated from iPS cells

5th Tissue Engineering and Regenerative Medicine International Society (TERMIS)

2018

17

2018

Susumu Yoshie, Ryosuke Nakamura, Daisuke Kobayashi, Masao Miyake, Koichi Omori, Akihiro Hazama

Functional characterization of various ion channels-expressing airway epithelial cells generated from induced pluripotent
stem cells

95

2018




