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[EZE] a® SR (CT) RIEATHE T (hPDLSC) RS MM EER. & % 50 4
WNZALE A % (CP) 4 (n=25) FXTHRLL (n=25) . CP 4, BEIFISIEE =5 mm A LAHTHA
A EREARFUEIIROL, WEFIRER 6 4> FAL AR (GCF) M4, XIS, XIBA RAENZA
AL (R ZIRE 10~12 ) SEATHURE LA (RIS R B8 5 1) GCF o SR T BRIR S 2 W fiF 158 ( ELISA) #&:il] GCF
CT. ¥R F Bl (TGF-B1 ) FIEIEAKAEEH (BMP) 2/4/7 iYZ%ik, i Spearman A% %8 CT £k 5
GRS ECE SRS TRE (PD) | IGIRMEEER (CAL) FUFERAEE (GI) K BiRdebriHCH: . R CT S
FIE AR TE (Ad.CT) E&YL hPDLSC, FidSEhf i i PCR AR 1 5 M4 B4 TGF-B1, BMP2/4/7., Bl
faHE (ALP) . 458 (OCN) Al T /MARJFEMH (Col I/11) A mRNA FIEHEHRL, 4 & CPAHEHE GCF
H CT Feik/KFrm TR RZH [ (32.624+1.46) ng/mL vs (17.7040.76 ) ng/mL, P<<0.01) ], CP 4#¥ CT £ik 5k
JRZ%( PD. CAL. GI 21iAH¢ (P<<0.01, P<<0.05) . CP 417 GCF ' BMP2/4/7 #l1 TGF-Bl HY3RA ATy X HRZ
[BMP2: (138.6744.04) ng/mL vs (103.9642.78) ng/mL; BMP4: (155.5343.55) ng/mL vs (133.1542.92) ng/mL; BMP7:
(106.5942.85) ng/mL vs (90.2241.56) ng/mL; TGF-B1: (105.9243.40) ng/mL vs (89.85+2.42) ng/mL; P 3J<<0.01], H.
CP & LibEni 5 CT FiK R IEMSE (P<0.01, P<0.05) . M REEGLRY CT 1t ik hPDLSC H TGF-B1. Col I/1I
KOs ks Y BMP2/4, ALP il OCN kBN (P ¥<0.01) . 5 Ad.CT FiZs 28 i 8 L [ Ge ro 4n i A e,
Ad.CT FIRERPERHET TGF-B1 /NTHE RNA (siRNA) FJEEZH A7 (Ad.TGF-B1 siRNA ) H[r e i) 4 it g i 2 1 5=

IRAKEHAR (Col I : 0.1640.02 vs 0.2240.03; Collll: 0.1140.01 vs 0.15£0.02; P #7<<0.01) . 5 Ad.CT ERULAIZAIMIATLL,
Ad.CT Fik LA IR ALP Fl OCN B8 H BiR A /KFHEAI (ALP: 0.1940.02 vs 0.25£0.03; OCN: 0.13£0.01 vs
0.19+0.02; P #4<<0.01) . &+ CT i@ TGF-B1 Fil BMP {5 5% G442 /2 ¥k hPDLSC (IR A A BAEH .
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Calcitonin promotes collagen synthesis and osteogenesis in human periodontal ligament stem cells
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[Abstract] Objective To investigate the effect of calcitonin (CT) on promoting collagen synthesis and osteogenesis
of human periodontal ligament stem cells (WPDLSCs). Methods Fifty adult participants were divided into chronic
periodontitis (CP) group (n=25) and control group (n=25). In the CP group, the anterior maxilla with probing depth =5 mm
and the sites with imaging evidence of bone loss were selected. The gingival crevicular fluid (GCF) samples were collected

from 6 maxillary sites in each patient. In the control group, multiple sites without inflammation (10 to 12 per subject)
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were sampled to ensure that a sufficient amount of GCF was collected. The expression of CT, transforming growth factor
B1 (TGF-B1) and bone morphogenetic protein (BMP) 2/4/7 in GCF was detected by enzyme linked immunosorbent assay
(ELISA), and the correlation between CT expression and clinical parameters such as periodontal pocket probing depth (PD),
clinical attachment loss (CAL) and gingival index (GI), and the above-mentioned indicators was investigated with Spearman
correlation analysis. hPDLSCs were infected with the adenoviruses carrying CT gene (Ad.CT) and the expression of mRNA
and protein of TGF-B1, BMP2/4/7, alkaline phosphatase (ALP), osteocalcin (OCN) and collagen type I /Il (Col I /1)
were detected by quantitative real-time PCR and Western blotting. Results The expression level of CT in GCF of the CP
group was significantly higher than that of the control group ([32.62+1.46] ng/mL vs [17.70£0.76] ng/mL, P<<0.01).
The expression of CT was positively correlated with clinical parameters such as PD, CAL and GI (P<<0.01, P<<0.05). The
expression levels of BMP2/4/7 and TGF-f1 in GCF of the CP group were significantly higher than those of the control group
(BMP2: [138.6714.04] ng/mL vs [103.96+2.78] ng/mL, BMP4: [155.534+3.55] ng/mL vs [133.1542.92] ng/mL; BMP7:
[106.59+2.85] ng/mL vs [90.22 +1.56] ng/mL; TGF-B1: [105.92+3.40] ng/mL vs [89.85+2.42] ng/mL; all P<<0.01). The
expression of BMP2/4/7 and TGF-B1 was negatively correlated with CT expression (P<<0.01, P<<0.05). The overexpression
of CT significantly increased the expression of TGF-B1, Col I /1l and osteoblast markers BMP2/4, ALP and OCN in GCF (all
P<0.01). Compared with the cells co-infected with Ad.CT and Ad.Null, the cells co-infected with Ad.CT and small interfering
RNA specifically blocking TGF-B1 (Ad.TGF-B1 siRNA) had significantly lower collagen expression (Col I : 0.164-0.02 vs
0.22£0.03; Colll: 0.11£0.01 vs 0.15£0.02; both P<<0.01). Compared with Ad.CT infected cells, the protein expression
levels of ALP and OCN were significantly decreased in Ad.CT and noggin co-treated cells (ALP: 0.19+0.02 vs 0.25+0.03;
OCN: 0.13£0.01 vs 0.19%0.02; both P<<0.01). Conclusion CT can promote collagen synthesis and osteogenesis in
hPDLSCs through TGF-f1 and BMP signaling transduction pathways.
calcitonin; human periodontal ligament stem cells; collagen; osteogenesis
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F ) ( periodontal ligament, PDL ) J&{if
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ML S aedEdy . EEBIA R AR &
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N JE T 40Md (human periodontal ligament stem
cell, hPDLSC ) JZA71ET A P ] ORI AY AR
A, Wang SEUHRIE, JOIS R AR A
BREA A F T4 ( periodontal ligament stem
cell, PDLSC ) HJEAEE H i/ F JA B2 R )

fibroblast, PDLF ) HAY ™ A 5 & eI 27 4E Y 41 i
HNEETE (extracellular matrix, ECM ) "o fE 1,
PDLSC 5 PDLF SWAHFRIER ]G40, BATRS
HARRIME, FTAERL T B EER 1 (collagen type |,
Coll ) . MAKJEHE M (collagen type III,
Col I ) "1 4 2 J&1 20 23 b A B 40 i At 15 4
Jf G 2 AR TS0 HEIN PDLSC A8 JE 24 41 i) 5 %
P8 B2 1T R R e o B U O T A —
EH

FE452 (calcitonin, CT) H 32 N EMR
W, TE VLA 7 A B TR, IF H R R SE I
b, HAFRDReZ R ZHE, WG ok,
CT HA SRR, 2510
FEPEH R, REA RO (R, R L
W TARIT 425 B RAAAE . Cheng 454t
CT AMUJEHTEACH, st R e 8 2k
JOH 4 A F i I ECML 1A . SR, H
B M AN AE CT 257 481 PDLSC 2 5l
T ECM A LA 4 ok

ARSI T R4 (chronic periodontitis,
CP) B Ffgt 2 107 AWK ( gingival crevicular
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fluid, GCF) 1 CT By&iLAKF, Jfo#rT CT %
IREBRHEGRSEZ LR, EERINT
CT F:HNMEA IR (Ad.CT) BYFEICREE IR
hPDLSC, #%<7T CT %} hPDLSC Ji& 54 BRI i
Y FH I 520 B i AEpLA

1 MR %

1.1 R % AR T REEELERRKE (5
THEERY) KiFEREERHEE R, R
HWEETHERES. 50 HMAZEE KA
WA K2 (O B R ) KB By 15
FBho CP AR s 35 F 5 Jil g 2 2= 1 2F Ja s 43 S ps e
(1999 4% ) Pzl o FIG R S 5045 F R 4S5
ZIRE (probing pocket depth, PD) . Ilfi K&
#22% (clinical attachment loss, CAL ) FlZhRTE%L
( gingival index, GI) . B PAFNTHERAE 6 &8
£ . B, BE. EE . HMES . Ak
I ) — A2 K6 S 5 0. @it GIL PD. CAL A
B ERW AR T A 2R o 2 4
4 25 il X REZ A2 E HAT (@R Y 2 R 41,

GI<1. PD<3 mm. CAL=0 mm, KEn~HZ%
RHES; CP ABFHEAIRMRRIELR, GI>1,

PD=4 mm., CAL=2 mm, A8 EKAFGHAIE
i o T 5208 YR AT AT 2otk s v 4 B Mg
i, HitXk 6 A REZATMTFARBIETF RS G
57 HEBRTEIL £ 6 S A WA . YT RS R
JENHI 25950 . 2R BOETE DRk 25 1 5

1.2 =& h GCF #ARSE  CP ArPk#ER
ZWE =5 mm 1Y EAURTE A B 5 R AR AIE
P rapAr, MBI E T 6 A~ Laif SkE GCF
FEA . MR, XA RAER 200 (R4
ZARHE 10~12 > ) FEATHURE LUBA PR 08 R 8 it
1) GCF. W ARA e bl 8 AE dRA A A 1 Ab DAAR
18 GCF FEAS, 32 DXl foff A 465 B 125 LA 3kt 0 Mol Y
V5% o /N0 M S R B B R A XTI ER A

KA L 1~2 mm B ALER 30 s, (]
Periotron 8000 #RVAE AL ( [ Oraflow 24 +H] )

MI%E GCF A1, #k ARAZIAE AT E TS
A 300 uL pH & 7.2 i 0.01 mol/L BfzEh%Z% ik
( phosphate buffer saline, PBS ) Fl& F i il 57
IbRicE . $230 20 min JEBREST, BRI
L 5 800X g B5.0r 5 min B L HBEMANMEESY. ¥
W) GCF S RIS IFAE — 70 C A7 EL 2R i)

). HRAE Tymkiw SEPRORFST, PR Goe W Bt
% ( enzyme linked immunosorbent assay, ELISA )
M%E GCF W CT IFEIEKF .

1.3 fmissil £k sn 2  hPDLSC 4%
K H ScienCell HYfEERIRIAE IFHEFR 24 10 10,
¥ hPDLSC B T &4 10% a4 1% ( fetal bovine
serum, FBS) /) DMEM ¥:¥ud, T 37 C.
5% CO, MIMBEriEgE, & 2 d B HFER
1R, 7E 80% Z0ffl A LR

FHL A0 B A 3 BT %5 % hPDLSC. 2 J&] 4

fitl ( periodontal ligament cell, PDLC ) FaIH{)R %
JRARAIETE 1 (stromal cell antigen 1, STRO-1) Fil
CD146 Kl FAYEZREAR, M7E hPDLSC M=
i, I STRO-1 Fil CD146 53554 120 i %
J hPDLSC. ¥ hPDLSC 4kZef& 037 2455 5 10k
FranffR YL

1.4 @fer 4 (#H AdEasy REHIMaE %
KA CT WEHNREE (AA.CT) | iFRiEAKE
H (noggin) B H2H Jiti5 B¢ (Ad.noggin) FIHE 4
FELWr % AL A=K [H -7 B1 (transforming growth factor
B1, TGF-B1) /N3 RNA (small interfering RNA,
siRNA) 1 FE 4L BR9% 7% (Ad.TGF-B1 siRNA) . ¥
HN CT, kHHAZH, A TGF-B1 siRNA J¥5
(5-GGT GGA AAC CCA CAA CGA ATT-3"), 43
Saf%%] pShuttleCMV A, Ad.CT. Ad.noggin,
Ad.TGF-B1 siRNA %= # # (Ad.Null) 76N
R G B 2 g, IS5 R BD AF] Adeno-
XTM s #alifbifn ot L aifl . fi3ERE BD 2
] Adeno-XTM PR ik a 1277 G0 A W EEAG 2]
SE MR AR TG . F Ad.CT 3 Ad.Null &
hPDLSC (YL %0k 100), 37 CF#FF 12 ho &
(0¢85 (green fluorescent protein, GFP) K
W, AR 53 LR 87.3%;

1.5 &% PCR &Ml 76 H 4 IR0 R Y5
72 h H TRIzol i #£H hPDLSC &% RNA JfH
POWERSCRIPT [ #;53%ii & (3£ BD Ar])
AR —8E cDNA, FEHFR T . stk
Wil2l¥ (alkaline phosphatase, ALP) 1FE X 5|¥)
5-ACT GGT ACT CAG ACA ACG AGA T-3', L
X5 5-ACG TCA ATG TCC CTG ATG TTA TG-
3 HIEEAAEH (bone morphogenetic protein,
BMP) 2 iF 5314 5'-GTA TCG CAG GCA CTC
AGG TC-3', & X5y 5-CCT GAA GCT CTG CTG
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AGG TG-3'; BMP4 1FE 5% 5'-AAA GTC GCC ) & =

GAG ATT CAG GG-3', & X531¥) 5-GAC GGC -

ACT CTT GCT AGG C-3'; BMP7 1E X 5% 5-TCG 2.1 wmaBEERLZAHR WFEIL, CPYH

GCA CCC ATG TTC ATG C-3', X X5|¥) 5'-GAG
GAA ATG GCT ATC TTG CAG G-3'; Col I 1EX
5% 5-CTC CAA CGA GAT CGA GAT CC-3', Jx
X514¥) 5-GAA GCC GAA TTC CTG GTC TG-3';
Collll 1IF X 5|¥) 5-CAG TTC TGG AGG ATG GTT
GC-3', & X5|% 5-TCT CAC AGC CTT GCG TGT
TC-3'; 458 (osteocalcin, OCN) 1E X5
5-GAA GTT TCG CAG ACC TGA CAT-3", X
5% 5-GTA TGC ACC ATT CAA CTC CTC G-3';
TGF-BI 1F 5% 5-GGC CAG ATC CTG TCC
AAG C-3', | X51% 5-GTG GGT TTC CAC CAT
TAG CAC-3'; 18S rRNA 1E X 5|¥) 5-CGG ACA
CGG ACA GGATTG AC-3', [ X51%) 5'-GCA TGC
CAG AGT CTC GTT CG-3'., fE LightCycler 480
SCHF PCR &4 (f#[E Roche 2v#H] ) FfdiFHEIA
H 2 X W IRE W ( Fast Start Master SYBR Green
Kit, [ Roche /AF] ) #4730 & & PCR, H
RealQuant %4 (fE[E Roche 2] ) ML 1y
mRNA ik, FREIHPRHEH 18S rRNA AY7KF-.
1.6 & &R Ean 78 H 4 MR GS
72 h FH A0 MO LA 2% vh i $E B hPDLSC SR i,
Jf it BCA BEIE B Bk EE . B 20 mg &
FBHEAT 12% 1 e B I 70— 2 V9 s T g 68 e
HLPK, 38 a2 T 8 1 B 7% 31 R I 9
% (polyvinylidene fluoride, PVDF ) % I+, &
H 5% HFEH“""L?“%?E'TﬁI‘?H 2h, RIGTE4C F
H Tris £hFREL S i + Tween ( TBST ) #i BEAY/1N
BT A LR (52 Santa Cruz AF] ) W FE
. WRMA TBST UE¥ 3 ¥k, &K 5 min, Jf
FEE T AR S AL W B AR 12 09 1 FE BTN R
PUiEE 2 h, H TBST Wk 3 sk i sm i
RICHUL . 1] LabWork 4.0 F2JF 20 & (i %
ik, IRHHARMER S B-NLahE T (B-actin) AYFR
k7K

1.7 %it5 43 Jf] SPSS 22.0 B TS 2F
7 M1. H Spearman FHIEAHIIEAL CT Fik/KFEY
PD. CAL. GI. TGF-B1 Fl BMP2/4/7 {1
THRTRL X+ Fon, AL BRIl Sr EA
RS, THECRORABIECRT E 8RR, AL L
BRI o K. KK HE (o) 4 0.05,

BH GI. PD fl CAL /K2 & FXf B4 78 &
(P #<0.01) ., PIZIRFAER . P22
FitEE Y (P3>0.05) , BHAA M.

®1 MAREEZARLER
Tab1 Comparison of general characteristics

between two groups

N=25
Index Control group CP group
Age (year), x - 50.00%+0.52 49.524+0.36
Female/male n 9/16 14/11
Glxts 0.72+0.09 3.84+0.07"
PD d/mm, X £ 2.54+0.07 5.45+0.06"
CAL d/mm, X+ 0.79+0.07 6.26+0.07"

CP: Chronic periodontitis; GI: Gingival index; PD: Probing

pocket depth; CAL: Clinical attachment loss. ~P<<0.01 vs

control group

22 MAEH CT AKX KRFEALL CP &
F0e R st £ 32 ELISA Kigs R EoR,

CP HE#H GCF 1 CT Fik/AK¥ i T x4
[ (32.62%+1.46) ng/mL vs (17.70£0.76 ) ng/mL,

P<<0.01) ]; CP 4l CT WREKFEE GI.

PD. CAL ¥R fM¥% (P<0.01. P<0.05,

*2), M CT KIBHHERE . MENFHRZ A
HLRARDCHE (P 34>0.05) .

&2 CPEEHN CT RiZKFESIRKSHH
Spearman 18X 5345 R
Tab 2 Spearman correlation between CT expression

and clinical parameters in CP patients

Index CT GI PD CAL
CT 1

GI —0.545" 1

PD —0.627"  0.493° 1

CAL —0.486" 0.320 0.419" 1

CP: Chronic periodontitis; CT: Calcitonin; GI: Gingival
index; PD: Probing pocket depth; CAL: Clinical attachment
loss. "P<<0.05, "P<<0.01

2.3 CP &% BMP 2/4/7 #= TGF-Bl #9 kLR 1
5 CT &ike948 %% ELISA K45 R BoR,

CP 4/ # GCF ¥ BMP2/4/7 Fll TGF-B1 ik
KX T A R4 [BMP2:  (138.67+4.04)



° 958 -

WEERR 20194E9 H, 540 %

ng/mL vs (103.96+£2.78 ) ng/mL; BMP4.
(155.53+3.55) ng/mL vs (133.154+2.92 ) ng/mL;
BMP7: (106.59+2.85) ng/mL vs (90.22+
1.56 ) ng/mL; TGF-Bl: (105.92+3.40) ng/mL
vs (89.85+2.42) ng/mL, P #<<0.01], H CP i

Ad.CT &%) hPDLSC ' Col I/l , ALP, OCN
A mRNA FIE R AKEY iR, 2REE5
g X (P Y<0.01) .

%3 CP&EE CT XiZ5 TGF-p1 #1 BMP2/4/7 FKikfy

Spearman tHX 345 R

Tab 3 Spearman correlation of CT expression with

TGF-B1 and BMP2/4/7 expression in CP patients

B Lk brn RIBKFEYE CT £k BIEMRK
(P<<0.01. P<0.05, #£3) .
24 it &k CT ¥4 Coll /M &34 3145 hPDLSC

r

VB 2 AU % 52, PDLC
Emi Borde i H]H@1¥ﬂ pr e = Index _ CT___TGF-pl__BMP2 _ BMP4 _BMP7
IR STRO-1 Al CD146 KM BHESAM 310 12.7% CT 1
s S\ TGF-B1 0.765" 1
J2 13.3% (181 1A, 1B) , Ti7E hPDLSC HFH#E5351] BMP2 05137 0097 1
h 98.9% K 98.6% (&l 1C. 1D), F£M{E PDLC BMP4  0615° 051" 0112 1
BMP7  0.428 0.483 0.626 0.330 1

s N R
DT TSR H) hPDLSC. CP: Chronic periodontitis; CT: Calcitonin; TGF-B1:
SR E  PCR MR 5T B3 2% 73 A 45 2R
([ 2) 875, 5 Ad.Null /B4 hPDLSC it

Transforming growth factor f1; BMP: Bone morphogenetic
protein. "P<<0.05, "P<<0.01

300 300
= 200 = 200 f“'
=] g y
= =
3 g 11y 98.6%
100}/ 100 fl ‘
) o I
0 \ a ,
10° 100 10 10 10° 10° 10 10
Intensity A Intensity B Intensity C Intensity D

1 FEXAEARET PDLC #1 hPDLSC # STRO-1 5 CD146 PAMEZAAR
Fig1 STRO-1 and CD146 positive cells in PDLC and hPDLSC detected by flow cytometry
A, B: PDLC; C, D: hPDLSC. A, C: STRO-1; B, D: CD146. PDLC: Periodontal ligament cell; hPDLSC: Human periodontal ligament
stem cell; STRO-1: Stromal cell antigen 1

W

3 sk 2.0 l 2.0

< < —_— < == < ik
sk Z —T
% 2 == é 2 g 15 z 13
2 % @ 1.0 == © 1.0 ==
= = 2 gl
— = £ 05 505
3 3 ~ |§)
o0 A QO B =00 C Q0.0 D
AdCT  Ad.Null AdCT  AdNull AdCT  Ad.Null AdCT  AdNull

Ad.CT Ad.Null M: (X10%) Ad.CT Ad.Null M: (X10°) Ad.CT Ad.Null M:(X10%) Ad.CT Ad.Null M: (X10°)
Col | - v 140 COLTI - s e |- 138 ALP s |39 OCN | w— 50
B-actin | ee— — 4 B-actin - -—— D B-actin-| ee—— D

B-actin- eee— — 4D

0.3 " 0.3 0.3 o 0.3
B T g £ —I= B ok
S 02 302 o 35 0.2 502 ——
& = 2| = Z . d
- 0.1 = 0.1 & 0.1 Z ol
© 00 E o0 P 0.0 G © H
"~ AdCT  AdNull "~ AdCT  AdNull ' Ad.CT  AdNull Ad.CT  AdNull

B2 33@%iX CT i hPDLSC & Col I /III. ALP. OCN ByZRi£
Fig2 CT overexpression upregulating Col I /III, ALP and OCN expression in hPDLSC
Relative mRNA expression of Col I (A), Col 1l (B), ALP (C) and OCN (D) and relative protein expression of Col I (E), Col Il
(F), ALP (G) and OCN (H) in hPDLSC infected with Ad.CT or Ad.Null were detected by quantitative real-time PCR and Western
blotting, respectively. CT: Calcitonin; hPDLSC: Human periodontal ligament stem cell; Col: Collagen; ALP: Alkaline phosphatase;
OCN: Osteocalcin; Ad.CT: Recombinant adenovirus carrying CT gene; Ad.Null: Empty vector adenovirus. ~P<<0.01 vs Ad.Null
group. n=4,x+ts
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2.5 CT i@t TGF-B1 A~ 4@ % L if hPDLSC ¥
Col I /M# k& 5 Ad.Null &YLf¥) hPDLSC A
., Ad.CT J&ZLf#%) hPDLSC H' TGF-B1 1 mRNA
MEAREERY LR (P ¥<0.01, K 3A.

3B) ; 5 Ad.CT I Ad.Null :[FEE&JLf% hPDLSC

\‘\
& S
Y M (X10°)
TGF-p1- e —— |25
B ACHIN | —— 2
; 2.0 = £ 020
15 So01sF  xx
] — &
® 1.0 £0.10 —
= =
E,« 0.5 5 0.05
E 0 A = 0 B
AdCT  AdNull AdCT  Ad.Null
S
B3 CTi#

I, F Ad.CT Fil Ad. TGF-B1 siRNA syt 2
g Col I/ RIRAKF-HEAL (Col I 2 0.1640.02
vs 0.224+0.03; Colll: 0.114+0.01 vs 0.15+0.02;

P #5<0.01; E3C, 3D) .
\at \ad
& &
R %\
&> &
S RS
Pl o M o
LA RN
SRS SRS
Y Y M (X10%) Y ¥ M: (X 10%)
Col T { = | 140 Collll o — 138
[B-actin | we—— 42 [B-actin | e—— 42
03 0.3
i £
S 02 o — $02
< = & o ==
— 0.1 = 0.1
S 8
0.0 C 0.0 N D
\at D \od S
3§ N
S S
gz\ &x %\ XYV
& RS & C
N D
> ¥ >
N &Xv
&
¥

TR 3 TGF-p1 Ri%_EA hPDLSC H Col I /I BYFRIE

Fig3 CT elevating Col I /III expression by increasing TGF-B1 expression in hPDLSC

Relative mRNA (A) and protein (B) expression of TGF-1 in hPDLSC infected with Ad.CT or Ad.Null, and relative protein
expression of Col I (C) and Col Ill (D) in hPDLSC co-infected with Ad.CT+Ad. TGF-B1 siRNA or Ad.CT+ Ad.Null were detected
by quantitative real-time PCR and Western blotting, respectively. CT: Calcitonin; TGF-f1: Transforming growth factor $1; hPDLSC:

Human periodontal ligament stem cell; Col: Collagen; Ad.CT: Recombinant adenovirus carrying C7 gene; Ad.Null: Empty vector

adenovirus; Ad.TGF-B1 siRNA: Recombinant adenovirus specifically blocking small interfering RNA of TGF-f1.
Ad.Null group (A, B) or Ad.CT+Ad.Null group (C, D). n=4,x*s
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Fig4 CT inducing hPDLSC osteoblastic differentiation through BMP2/4-meditated pathway
Relative mRNA and protein expression of BMP-2 (A, D), BMP4 (B, E) and BMP7 (C, F) in hPDLSC infected with Ad.CT
or Ad.Null, and relative protein expression of ALP (G) and OCN (H) in hPDLSC co-treated with Ad.CT+ Ad.noggin or

treated with Ad.CT alone were detected by quantitative real-time PCR and Western blotting, respectively. CT: Calcitonin;

BMP: Bone morphogenetic protein; hPDLSC: Human periodontal ligament stem cell; Col: Collagen; ALP: Alkaline

phosphatase; OCN: Osteocalcin; Ad.CT: Recombinant adenovirus carrying CT gene; Ad.Null: Empty vector adenovirus.
“P<<0.01 vs Ad.Null group (A-F) or Ad.CT group (G, H). n=4, x*s
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