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Development of production technique of tissue derived stem cell using novel
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Small non-coding microRNAs (miRNAs) have been reported to play important roles in
stem cell biology, related to cell reprogramming, maintenance of stemness and regulation of cell
differentiation. We herein sorted stem-cell-enriched side population (SP) cells from human DPCs and
PDLCs, and performed a miRNA array. As a result, miR-720 was highly expressed in the differentiated main
population (MP) cells compared to that in SP cells. In silico analysis and a reporter assay showed that
miR-720 targets the stem cell marker NANOG, indicating that miR-720 could promote differentiation of
dental pulp stem/ progenitor cells by repressing NANOG. Indeed, gain-and loss-of-function analyses showed
that miR-720 controls NANOG transcript and protein levels. Moreover, transfection of miR-720
significantly decreased the number of cells positive for the early stem cell marker SSEA-4. Our findings
identify miR-720 as a novel miRNA regulating the differentiation of DPCs.

microRNA side population



iPS

ES

iPS

MiRNA

@

Gronth
(Proc Natl Acad Sci USA, 2000) Seo
(Lancet, 2004)
2
ABCG
Hoechst Hoechst Blue
Red Main
population (MP)
Side population (SP)
Hoechst FACS
Aria SP
SP MP
ABCG2
0CT4,
NANOG RT-PCR

colony forming
unit-fibroblast (CFU-F)

(3) miRNA array in silico

MP miRNA
miRCURY LNATM microRNA Array
(Exiqon Life Sciences, Vedbaek,
Denmark)
in silico miRDB
(http://mirdb.org/miRDB)

(4) miRNA




3 miRNA-720
has-miR-720 Mimic

(mirvana, Life Technologies)
miR-720 inhibitor (mirVana)

Lipofectamine RNAI1-Max (Life
Technologies)
miR-720
NANOG
RT-PCR
SSEA4
miR-720
Alizarin red
RT-PCR
@
Gronth Seo
(@)
Hoechst
FACS Aria Hoechst Blue Red
SP MP
ABCG
verapamil SP
SP MP
ABCG2
0CT4,
NANOG SP
CFU-f

SP

(3) miRNA array in silico

miRNA array MP
miR-1260b, miR-720, miR1280, miR-491-3p,
miR-1260a, miR-138-1

miRNA
in silico
miR-720
NANOG
miR-720
(4) miRNA
3 miR-720
miR-720
NANOG
SSEA4
miR-720
NANOG
SSEA4
miR-720
miR-720

miR-720 NANOG

2
1. Hara ES, Ono M, Eguchi T, Kubota S, Pham
HT, Sonoyama W, Tajima S, Takigawa M,
Calderwood SK, Kuboki T. miRNA-720
controls stem cell phenotype,

proliferation and differentiation of



human dental pulp cells . PLoS One.; dental pulp cells. 55
8(12): e83545, 2013. ( )
2. Eguchi T, Watanabe K, Hara ES, Ono M, 2013.9.21.
Kuboki T, Calderwood SK. OstemiR: a novel
panel of microRNA biomarkers in 0
osteoblastic and osteocytic
differentiation from mesencymal stem 0
cells. PLoS One.; 8(3): e58796, 2013. (

)

4
1. Hara ES, Ono M, Eguchi T, Pham HT, (&Y)
Tajima S, Calderwood SK, Matsumoto T, KUBOKI Takuo
Kuboki T. miR-720 regulates the stem
cell phenotype and differentiation of

human dental pulp-derived mesenchymal 00225195
stromal cells. 25th 2014 International

Symposium on Micro-NanoMechatronics and ()

Human Science. (From Micro & Nano Scale ONO Mitsuaki

Systems to Robotics & Mechatronics
Systems) Nagoya, Japan. 2014.11.11.

2. Pham HT, Ono M, Hara ES, Nakajima R, 60613156
Sonoyama W, Kuboki T.  Differential
effects of short-term treatment with AKIYAVMA Kentaro
tumor necrosis factor-alpha on the stem
cell phenotype and differentiation
ability of dental tissue-derived 70423291
stem/progenitor cells. 32

2014.7.25.

3. Hara ES, Ono M, Eguchi T, Pham HT,
Calderwood SK, Tajima S, Matsumoto T,
Kuboki T. Control of stemness of human
dental pulp-derived mesenchymal
stem/progenitor cells by miR-720.

3
, . 2014.7.3.

4. Hara ES, Ono M, Sonoyama W, Eguchi T,
Pham HT, Calderwood SK, Kuboki T.
miRNA-720 regulates stem cell phenotype,

proliferation and differentiation of



