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Fabrication of three-dimensional periodontal ligament tissue with
nanometer-sized extracellular matrix films and creation of new system to analyze
the cell-cell interaction
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We succeeded in fabrication of three-dimensional tissue consisting of human
periodontal ligament cells (HPDL) and human vascular endothelial cells or human cementoblasts (HCEM)
by using a Layer-by-Layer method. In addition, it has been clarified that three-dimensional culture
of HPDL enhanced the expression of PLAP-1 and POSTN genes that are characteristically expressed in
HPDL. On the other hand, analysis of cell-cell interactions revealed that co-culture of HPDL and
HCEM induced the expression of the IBSP gene in HPDL and stimulated the ability of HPDL to
differentiate to hard tissue-forming cells.

LbL



heterogeneous

in vitro in vivo
1)
2),3)
in vivo
4-6)
LbL
(1) LbL
HPDL HPDL
(HCEM) LbL
2
(1)
HE TUNEL
ISH RNAScope
GFP
4%PFA
whole mount
LbL
cDNA DNA
3
HPDL HCEM 1:1
HPDL
HPDL
(1) LbL
1x106 HPDL LbL 96 well
3
4 TUNEL

LbL

Layer-by-Layer LbL

in vitro

(HUVEC) HPDL

RNA

24

6-10nm

8um

HPDL
CD31

real-time PCR

1 10



HE#Zf TUNELZE

50 pm

Day3

o &
% : dUTP-FITC(TUNEL# &)
E1 LbLEICHPDLZ =R TR L - OFERBNAHERBHR L TUNELR B

LbL HPDL1x106 HUVEC1x105
GFP HPDL
HUVEC CD31

Day3

E2 LbLiEICHPDL () & HUVECR =RTTHEEL. aniETHER () O=ZRTEES

)

LbL HPDL
LbL HPDL 1 3 RNA
PLAP-1 POSTN RT-PCR
LbL 1
3 3

PLAP-1 small leucine rich repeat protein type Il BGN DCN




PLAP-1

COL3A1 COL1A1
PLAP-1 POSTN
0.012 = 0.35 .
1
e 7 %
0.01 % s 0.3
0.25
& 0.008 §
s S 0.2
= 0.006 S
5 =015
& 0.004 b4 o5
0.002 0.05
0 0
Con FN/G LBL | Con FN/G LBL Con FN/G LBL | Con FN/G LBL
dayl dayl

Bl o= Il rveo—7qrsitzanEE [ LBLERE

X3 LbLiEIC THPDLZ =R oL L -En1H%. =HEDPLAP-1, POSTNZEIEFHIE
B P=fh = ¢ P=h.0l

3)
HPDL HCEM
11 24 HPDL
HCEM HPDL ibsp
HCEM
HPDL
HPDL HCEM GFP TagBFP
LbL
3 HPDL HCEM
4
25 HESR
HPDLE
HPDLE
HCEME
HCEM/E

4 LbLiXICHPDL () HCEM (%) 2=RaBEL-ZORESL -V —BEMFEICLS
ERTAA -V TR




ibsp ISH HPDL
ibsp HCEM HCEM

Negative Ctr IBSP

5 LbLikICHPDL (E/E) &HCEM (T/E) 2ZRTHEL7ERDibspEEFRE

G. Decher, Science 1997

M. Matsusaki et al., Angew. Chem. Int. Ed. 2007
A. Nishiguchi et al., Adv. Mater. 2011

Y. Amano et al., Acta Biomater. 2016

K. Sasaki et al., Biomaterials 2017

T.

1.
2.
3.
4,
5.
6. T. Akagi et al., Tissue Eng. Part A. 2017



1 1 0 0

Morimoto Chiaki Takedachi Masahide Kawasaki Kohsuke Shimomura Junpei Murata Mari Hirai
Asae Kawakami Kazuma Sawada Keigo Iwayama Tomoaki Murakami Shinya

Hypoxia stimulates collagen hydroxylation in gingival fibroblasts and periodontal ligament
cells
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