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Elucidation of the mechanism of tertiary dentin formation in pulp tissue using
MMP-20 knockout mice

Okamoto, Motoki
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Since the risk of tooth loss increases dramatically after pulpotomy and is
directly related to healthy life expectancy, direct pulp capping to maintain pulp activity is
extremely important. On the other hand, although it is an important procedure, its success rate is
low and 1t is an issue that needs to be improved.

In this research, we conducted an experiment using MMP-20-deficient mice based on our previous
research results to develop a new therapeutic agent based on the wound healing mechanism of dental
pulp to improve the success rate of direct pulp capping. However, contrary to our expectation,
MMP-20 is not essential for the formation of tertiary dentin. We evaluated the effect of rapamycin,

anhighibétor of mTOR, in the model, and found that the repair dentin formation was reproducibly
inhibited.



,» Q0L

Matrix metalloproteinase (MMP)

) MMP-20
. MMP-20

MMP-20
, MMP-20

MMP-20
MMP-20

, MMP-20

MMP-20
. MMP-20
Exon5 ( ) HEXGHXXGXXH site
, MMP-20

( : -29-030-0).

€h)
MMP-20 Wild type (WT)

(ProRoot MTA, Dentsply sirona)
28

CRISPR/Cas9

CT (m_CT2,

)



, (TR1-3DBON, )

@)
, MMP-20
: MMP-20

®

(MSCgo™ Osteogenic XF, Cosmo Bio)

WT

( TOR )

(in vitro)

LDH
10nmol/L

(Lonza) ,

, LDH (TAKARA BIO INC)
3
, 1 FBS
8
(Alizarin red )
, 3
, 21 , Alizarin red (PG )
, 1 FBS
8
(RNA-seq)
, 3
7 , RNA , RNA-seq (illumina, Hiseq 2000)
4)
, 4 , (Shigma)
, 4
MTA
, PBS 6
@D
1/3

, MMP-20 WT

H-E



, MMP-20

, MMP-20 WT

, MMP-20
4 (KLK4) | , A e~ Mgl
KLK4
, MMP-20
1 KLK4 MMP20KO % 7 2 WTZ 7R
| ( TOR )
() (in vitro)
LDHassay , Control

¢ ) :

ns ns
I L
1 i ] '
05 I
0

3day 7day

W Rapamycin [ Osteo-induction Control Rapamycin Osteo-induction ~ Control

Absorbance (Cytotoxicity)

Alizarin Red ,

03

k k
02 ’ P B j:“ y
0.1 \ ;“".‘.“. \ 5 > /
N . Rapamycin Osteo-induction Control

Rapamycin  Osteo-induction ~ Control

Absorbance
(Mineralized nodule formation )



Log2 fold change

s-3-2-10 1 2 3
NGF
IGFBPS5
100000 ASPN
cxcL12
SEMA3D
e
GDF15
IGFBP3
GDF5
VEGFA
PDGFD
TIMP3
COL1A1
FGFS
BMP4
FGF2
COL1A2
4 TGFB1
.0 TGFB2
0.3 BMP2
0.4 TIMP1
. CTGF
oot o1 1 0 w0 ;0 oo 000 2000000 CPNE7

1000000

(RNA-seq)

Log,, FPKM to Rapamycin

slelsinls

Log,, FPKM to osteo-induction

®3)
, CT,

[(* 10 cm®]

250 pm

. A d " B .
GIC

O UL
Rapamycin Group  Control Group Rapamycin Control

s TOR

C D

Control Group sy MIRapamycin [l Control
*
100

Crown dentin volume  Pulp volume

Rapamycin Group

1 mm

CI’/J

Abbreviation
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