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Engineering bio-enamel in vitro using pluripotent stem cells and a novel organ
culture system
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i i In vitro_engineering of bio-enamel is one of the ultimate goals in i
regenerative dentistry. This project aimed to establish (1) an ameloblast-lineage cell line derived

from pluripotent stem cells (ES/iPS cells) using our novel organ culture system and (2) an
ameloblast cell line derived from embryonic tooth buds of fetal miniature swine, and to isolate and

characterize (3) mesenchymal stem cells derived from extracted human teeth (dental MSCs). These
ameloblastic epithelial cells and dental MSCs facilitate establishment of epithelial-mesenchymal
interactions in vitro, which is a critical event for engineering bio-enamel. We have made several
breakthroughs in the aforementioned challenges and will utilize the valuable data in our future

studies.



ES iPS

iPS ES

ES iPS

ES
iPS

ES

hanging drop culture
ES
embryoid body

HE

Vimentin




. Mochizuki M Nakahara T. Establishment of

xenogeneic serum-free culture methods for
handling human dental pulp stem cells using
clinically oriented in-vitro and in-vivo
conditions. Stem Cell Res Ther 9:25,
2018. DOI: 10.1186/s13287-017-0761-5.

. Murabayashi D, Maochizuki M, Tamaki Y,
Nakahara T. Practical methods for handling
human periodontal ligament stem cells in
serum-free and serum-containing culture
conditions under hypoxia: implications for
regenerative medicine, Hum Cell

30(3): 169-180, 2017.

DOI: 10.1007/s13577-017-0161-2.

. Shinagawa-Ohama R, Mochizuki M, Tamaki
Y, Suda N, Nakahara T. Heterogeneous
human  periodontal  ligament-committed
progenitor and stem cell populations exhibit a
unique cementogenic property under in vitro
and in vivo conditions. Stem Cells Dev
26(9): 632-645, 2017.
DOI: 10.1089/scd.2016.0330.

. Tamaki Y Nakahara T. Odontology prize
2017. Odontology 105(4): 391, 2017.
DOI: 10.1007/s10266-017-0325-2.

. Feldner A, Adam MG, Tetzlaff F, Moll 1,
Komljenovic D, Sahm F, Béuerle T, Ishikawa
H, Schroten H, Korff T, Hofmann I, Wolburg
H, von Deimling A, Fischer A. Loss of Mpdz
impairs ependymal cell integrity leading to
perinatal-onset  hydrocephalus in  mice.
EMBO Mol Med (7): 890-905, 2017.
DOI: 10.15252/emmm.201606430.

. Takahashi H, Ishikawa H, Tanaka A.
Regenerative medicine for Parkinson's
disecase using differentiated nerve cells
derived from human buccal fat pad stem cells.
Hum Cdll 30(2): 60-71, 2017.

DOI: 10.1007/s13577-017-0160-3.

. Hirabayashi T, Takahashi H, Watanabe M,
Tachibana T. Establishment and
characterization of a squamous cell carcinoma
cell line, designated hZK-1, derived from a
metastatic lymph node tumor of the tongue.
Hum Cell 30(4): 319-326, 2017.
DOI: 10.1007/s13577-017-0165-y.

. Tansriratanawong K, Ishikawa H, Toyomura J,
Sato S. Establishment and characterization of
novel epithelial-like cell lines derived from
human periodontal ligament tissue in vitro.

10.

11.

12.

13.

14.

15.

16.

17.

Hum Cell 30(4): 237-248 2017.
DOI: 10.1007/s13577-017-0173-y.

CT
> 104, 101-103,
2017.

Nakahara T, Tominaga N, Toyomura J,
Tachibana T, Ide Y, Ishikawa H. Isolation
and  characterization of  embryonic
ameloblast lineage cells derived from tooth
buds of fetal miniature swine, In Vitro Cell
Dev Biol Anim 52(4): 445-453,
2016. DOI: 10.1007/s11626-015-9987-7.

“ ”

: : 29(1):
41-48, 2016.

Kawakami M, Ishikawa H, Tanaka A,
Mataga I. Induction and differentiation of
adipose-derived stem cells from human
buccal fat pads into salivary gland cells.
Hum Cdl (3): 101-10, 2016.
DOI: 10.1007/s13577-016-0132-z.

Shigetani Y, Wakamatsu Y, Tachibana T,
Okabe M. Conversion of neural plate

explants to pre-placodal ectoderm-like
tissue in vitro. Biochem Biophys Res
Commun 477(4): 807-813, 2016.

DOI: 10.1016/j.bbrc.2016.06.139.

Ohyama A, Nikaido T, Tachibana T,
Tominaga N, Toyomura J, Kimura E,
Nakahara T, Yasuda M, Ishikawa H.
Establishment and characterization of a cell
line designated Nur-1 derived from human
endometrioid adenocarcinoma of uterine
corps, Hum Cell 28(2): 100-107,
2015. DOI: 10.1007/s13577-014-0108-9.

Kobayashi E, Nakahara T, Inoue M,
Shigeno K, Tanaka A, Nakamura T.
Experimental study on in situ tissue
engineering of the temporomandibular joint
disc using autologous bone marrow and
collagen sponge scaffold, J Hard Tissue
Biol 24(2): 211-218, 2015.

DOI: doi.org/10.2485/jhtb.24.211.

Ide Y, Nakahara T, Nasu M, Ishikawa H.

Cell dynamics in Hertwig's epithelial root

sheath and surrounding mesenchyme in

mice irradiated to the head, Oral Dis
21(2): 232-239, 2015.

DOI: 10.1111/0di.12253.

Takahashi H, Ishikawa H, Mataga I, Tanaka



18.

19.

20.

A. Establishment and characterization of
human lingual squamous cell carcinoma cell
lines designated Nialym derived from
metastatic foci of lymph node, and Nialymx
derived from transplanted tumor of Nialym
cells. Hum Cdl 28(3): 143-153,
2015. DOI: 10.1007/s13577-014-0107-x.

Bernd A, Ott M, Ishikawa H, Schroten H,
Schwerk C, Fricker G. Characterization of
efflux transport proteins of the human
choroid plexus papilloma cell line HIBCPP,
a functional in vitro model of the
blood-cerebrospinal fluid barrier. Pharm
Res 32(9) :2973-82 2015.
DOI: 10.1007/s11095-015-1679-1.

Reuss B, Schroten H, Ishikawa H, Asif AR.
Cross-reactivity of Antibodies Directed to
the Gram-Negative Bacterium Neisseria
gonorrhoeae With Heat Shock Protein 60
and ATP-Binding Protein Correlates to
Reduced Mitochondrial Activity in HIBCPP
Choroid Plexus Papilloma Cells. J Mol
Neurosci 57(1): 123-38 2015.
DOI: 10.1007/s12031-015-0585-7.

Vandenhaute E, Stump-Guthier C, Lasierra
Losada M, Tenenbaum T, Rudolph H,
Ishikawa H, Schwerk C, Schroten H,
Diitken M, Mirz M, Karremann M. The
choroid plexus may be an underestimated
site of tumor invasion to the brain: an in
vitro study using neuroblastoma cell lines.
Cancer Cdl Int 15:  102-110,
2015. DOI: 10.1186/s12935-015-0257-2.

2018.

, 2018.

) , 2018.

ArimuraY Kikuchi T Yamanaka R Shindo
Y Hotta K Mochizuki M Nakahara T
Oka K Characteristics of neuronal
differentiated cells derived from human
dental pulp stem cells (hDPSCs)
Neuroscience 2017, 2017.

, 2017.

10.

11.

12.

13.

14.

15.

16.

17.

2017
, 2017.
Mochizuki M, Nakahara T Characterization

of cryopreserved human dental pulp stem
cells prepared under xenogeneic free-culture

conditions, 15th  Annual  Meeting
International ~ Society for Stem Cell
Research, 2017.
, 360
, 2017.
, , 2017.
, 2017.
31 , 2016.
, 110
150 , 2016.
, 2016.
2016
, 2016.
Murabayashi D, Tamaki Y, Sato K,

Nakahara T A new serum-free medium for
mainiaing the stem cell characteristics of
human periodontal ligament stem cells, 14th
Annual Meeting International Society for
Stem Cell Research, 2016.

Kunishima Y, Fujioka-Kobayashi M,
Yamashita A, Akiyoshi K, Nakahara T, Ota
MS Harmine and honokiol synergistically
promote osteoblastic differentiation in
human periodontal ligament cells, 14th
Annual Meeting International Society for
Stem Cell Research, 2016.

Mochizuki M Nakahara T Isolation and
characterization of human dental pulp stem
cells under xeno-free culture conditions for
cell-based therapeutic applications, 14th
Annual Meeting International Society for
Stem Cell Research, 2016.




18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

. 34
, 2016.

Mochizuki M, Nakahara T Isolation and
characrerization of human dental pulp stem
cells under xeno-free culture condition,
CiRA/ISSCR 2016 International Symposia,
2016.

, 20186.

Shinagawa R, Tamaki Y, Nakahara T, Suda
N In vivo cementum formation by

mesenchymal stem cells derived from
extracted human teeth. The 74th Annual
Meeting of the Japanese Orthodontic
Society, 2015.
3
,2015.
2
, 2015.
2015.
, 60
2015.
60

Shinagawa R, Tamaki Y, Nakahara T, Suda
N Cementogenesis by human mesenchymal
stem cells isolated from periodontal
ligaments, 8th International Orthodontic

29.

30.

31.

32.

33.

34.

Congress 2015, 2015.
8th International Orthodontic

Conference JOS
241 , 2015.
, 2015.
, 13
, 2015.

Shinagawa R, Tamaki Y, Suda N, Nakahara
T In vitro and in vivo stem cell
characteristics of human dental follicle and
periodontal ligament cells isolated using
two distinct methods, 13th Annual Meeting

International ~ Society for Stem Cell
Research, 2015.

Murabayashi D, Tamaki Y, Sato K,
Nakahara T In vitro comparative study of
stem cell characteristics of human
periodontal ligament stem cells under

serum-free culture conditions, 13th Annual
Meeting International Society for Stem Cell
Research, 2015.

, 2015.

, 172-175, 2017

—, 118-123, 2016

,2016

99-107, 2015.

GUEST EDITORIAL



37(4): 39-40, 2018.

2.
, nico 4 ,
, 39-46, 2018.
3. 2018 1 30 5
4. , 5287 2018 1
30
5. NDU
110 , 29, 2017.
6. 110
, 110
, 23-25, 2017.
7. 2017 9 2 ,30
8.
MATE, 300, 12-13, 2017.
9.
—, , 77(1): 11-13,
2017.
10. 2020
, 41(1): 28-383, 2016.
11. , 32(13): 18-19,
2016. REPORT
12. , 76(11): 169, 2016.
2
13. 1944 , 2016 10
4 ,2
14. News & Topics DENTAL VISION,

, 2016 10 3

15.

16.

17.

€Y

@

®

*

http://www.ikeipress.jp/archives/9173

, 749 , 2016 6
16 . 34

, 8 14-25,
2015.

QUINT, 235: 1, 2015.

NAKAHARA, Taka

10366768

IDE, Yoshiaki
70409225
TOMINAGA, Noriko
90546532

ISHIKAWA, Hiroshi
30089784
HASHIMOTO, Hisashi
80189498
TACHIBANA, Toshiaki

80163476

OHYAMA, Akihiro
90538232
TOYOMURA, Junko

80645630

MOCHIZUKI, Mai



