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In this study, we attempted to establish a co-culture model mimicking hair
follicle (HF) using human induced pluripotent stem cells (hiPSCs) maintained under feeder-free
condition. hiPSCs were induced into keratinocytes (KCs) and dermal papilla (DP) substituting cells
using retinoic acid and BMP4 or mesenchymal stem cell medium and dermal papilla activation medium
respectively. hiPSCs were successfully induced into KC or DP-like cells as confirmed bz their
morphology and high expression of KC or DP markers. hiPSC-derived KCs co-culutured wit
Eé?i%-derived DP substitute cells expressed HF-related markers including LEF1, MSX2, TRPS1 and
These findings suggested that hiPSCs maintained under a feeder-free condition hold promise as an
easily accessible and useful cell source for the development of co-culture model reproducing, at
least, some aspects of HF epithelial-mesenchymal interactions which may provide valuable tools for
discovery of drugs for alopecia treatment.

iPS



B FGF

(Ohyama et d. J Cell Sci

2012)
iPS
48 total RNA
(Ohyamaet al. J Cell Sci 2012)
BHFMAIT D 72 < &b 2-3 RO ERLE
iPS
iPS iPS
BMP4
iPS

iPS

iPS
iPS
(iKCSCs)
CK14 . p63
5 s :
£ .
i :
i: :
POUSF1 Nanog
iPS iy H
80 A
é 03 03
1§ i
° iPSC IKCSCs iPSC iKCSCs
- iPS
1PS BPa (iKCSCs) iPS
CK14 p63
POU5SF1
Nanog

(Veraitch et d. JInvest Dermatol 2013)

PDGF TGF




iPS iPS

iKCSC iDPSC

iKCSC

iDPSC

WNT BMP FGF
iDPSCs
ALPL WIF1 WNTSA i D?SC
“ : % iKCSC
DPCs i0PSCs DPCs iDPSCs DPCs iDPSCs iKCSC  iDPSC
RGS2 LEF1 SPRY4
‘ b k. iPS
) % =l | -
DPCs iDPSCs DPCs “:;s_“ DPCs iDPSCs WD39
iSP
iDPSCs
WIF1 RGS2

iDPSC
iDPSC iDPSC iKCSC




24
22
2
H
16
i1
% T [
o
06
04
62
o

iDPSC iKCSC
iKCSC iDPSC
iKCSC iDPSC
n:
ALPL 2
; :
gi i i i
1. "
i H 2
& & & P # & 4
& &fﬁ v“’f’ g"; ﬁ Jﬁﬁ s &"&j
C *
N S $
& & & ﬁgg‘ 4 & 4 éfﬁ
iPS
iKCSC  1DPSC
n=3
iKCSC
iDPSC
iKCSC iDPSC

iKCSC 1DPSC

ALPL LEF1 BMP4 IGF1

(Veraitch et a. Sci Rep 2017)
iDPSC

ALPL

1
08
0.6
04
02

0

KC-DP(akO—)L) KCDP(S/FL7)L)  iKCSCADPSC(A/MA—IL) iKCSCHDPSCIZ/H L)

2

iPS
ALPL

iPS

iPS

iPS HfaZ AW TR FZ-fH



Ohyama M, Kobayashi T, Sasaki T,
Shimizu A, Amagai M. Restoration of the
intrinsic properties of human dermal
papilla in vitro. J Cell Sci 125 2012
4114-25

Veraitch O, Kobayashi T, Imaizumi Y,
Akamatsu W, Sasski T, Yamanaka S,
Amagai M, Okano H, Ohyama M.
Human  induced  pluripotent  stem
cell-derived ectodermal  precursor cells
contribute to hair follicle morphogenesisin
vivo. J Invest Dermatol 133 6 2013
1479-88

Veraitch O, Mabuchi Y, Matsuzaki Y,
Sasaki T, Okuno H, Tsukashima A, Amagai
M, Okano H, Ohyama M. Induction of hair
follicle dermal papilla cell properties in
human  induced  pluripotent  stem
cell-derived multipotent
LNGFR(+)THY-1(+) mesenchymal cells.
SciRep 21 2017 42777

Veraitch O, Mabuchi Y, Matsuzaki Y,
Sasaki T, Okuno H, Tsukashima A, Amagai
M, Okano H, Ohyama M. Induction of hair
follicle dermal papilla cell properties in
human  induced  pluripotent  stem
cell-derived multipotent
LNGFR(+)THY-1(+) mesenchymal cells.
Sci Rep ;21 2017 42777 DOI:
10.1038/srepd2777

Ohyama M, Tsukashima A, Kimishima M,
Yamasaki Y, Okano H. Attempt to establish
a har follicle culture model using
feeder-free human iPS cells. The 27"
Annual meeting of the Korean Society for
Investigative Dermatology
2017 03 25

iPS

79

2016 02 20
Ohyama M. Current strategies for human
hair follicle regeneration using stem or
progenitor cells. World Congress of
Dermatology 2015
2015 06 09

28

2017 8

http://www.kyorin-u.ac.jp/univ/graduate/medicin
e/education/departments/dermatol ogy/

€Y
MANABU OHYANA
10255424
@
MASAYUKI AMAGAI
90212563
AKIHARU KUBO
70335256
®

HIDEYUKI OKANO

60160694



