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ABSTRACT

Expression of Thymosin B4 in odontoblast

differentiation of the mouse

Yoon, Seong-Ho
Advisor : Prof. Kim, Heung-Joong, D.D.S. Ph.D
Department of Dentistry

Graduate School of Chosun University

Thymosin B4 has been known concerning to poly- and
depolymerization of actin which is discovered not only in developing
tooth but also in several tissues and has the function about alteration
of cytoskeleton for cell differentiation and migration. However, the
expression and function of Thymosin B4 in odontoblast during
mammalian tooth development have not yet been reported. Therefore,
we investigated the expression of Thymosin B4 in odontoblast
differentiation during tooth development.

From RT-PCR and Western blotting, it showed that the expression
level of Thymosin B4 gene and protein in differentiated MDPC-23 is
the highest at day 7 and decreased at day 28 likely in normal cells.
The immunohistochemistry was performed to investigate the
expression sites and levels of Thymosin [4 at the stage of tooth

development respectively. As a result, Thymosin B4 expressed



strongly in mesenchymal cells around tooth bud, dental lamina and
oral mucosa but presented weakly in oral epithelium, tooth bud, inner
enamel epithelium and outer enamel epithelium at the embryonic day
15 and 17. Thymosin B4 expressed intensely in entire cytoplasm of
odontoblast in the postnatal day 1 (P1) and expressed intensively in
apical area of cytoplasm at P4. At the P7 and P10, the expression of
Thymosin 4 increased in odontoblast layer than that of P4.
Thymosin B4 observed similarly in cytoplasm of odontoblast by the
P14 and P21 but decreased in odontoblastic process at P21 compared
with P14. Therefore, these results suggest that Thymosin 4 may be
related with the cell proliferation of tooth germ and enamel organ and
participate in the polarization and exocytosis by cytoskeleton

remodeling during the differentiation of odontoblast.

Key Words: Thymosin 84, Tooth development, Odontoblast
differentiation, MDPC-23

_iv_



oA EE 27 5ol 71U AE2A A9 npgE gHo] ¢

al 2 5t =l (Lesot, 2000) ©] A2
Fuddg 71d 22 A AExerd guwAd s dd ) As

el A wieolr] 17-18F A Xl A

o Heya nAERd, seed AT e A5t g5 &4

A7 A= ALl F2 "k (Linde & Goldberg, 1993). Aold 714 £

RAlzE S84S5 WA Aoyt AojAa Al Z W

= 7o HFEP Aol dEstA "o =AYR Y] W e =

AFHYo A "ojx UL BEuA¥E AolAAaZon wWolglE AX

o] Eu] ¥ t}(Sasaki & Garant, 1996). #3t Ao

4 AArbEe] Az o We

o] Fd olgd FxE HolRAE =79 & I o] d i (Garant,

1972).

Thymosin B4= 4370¢] olujx=2to g FAHo Q1 49 kDadl =7
E 7HAY EHFolA HAEE Thymosin £7F 5 7F% o] &A%t}
Thymosin B4 AE W G-g¥ 9 E2 374 (sequestering)ol] o] 35}
(Safer &, 1997), AMxe T4, &3 83 4L 243e 7%
3t} (Goldstein 5, 2005). Thymosin B4+ 1118 &2 ATP-G-9 €3}
g stogx dElo] F3ukS(polymerization)g WFEf g tH(Safer %,
1991). Z22]al Thymosin B4= &l F&5e /s T ubS-o ol
o2 ME e FTadTd 9TS st Ao It (Pantaloni
& Carlier, 1993; Kang %, 1999). &= t}2 <« 7+ Thymosin B47F €%
FA B A (Grant 5, 1995; Grant 5, 1999)°] 7]sx oz #Hojsla, AF
o ol AA L, wjol A EZ7F AGMER Eotete A4, 1 A F
o] WMIFel HoME HHATYI B U (Go'mez-Ma'rquez &,
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1993; Go'mez-Ma'rquez %, 1996; Anado'n %, 2001). Bl &9 Thymosin
Bd= Rdo] WA= HAA ZTAE ofFol EHE wHo] U=
Aoz BAuHYH(Philp &, 2004). T3 AFH sfot A A
Thymosin B47F @dett= AF43 %= B 5t (Yamaza 5, 2001).

wekA 2 Ao e bl A7 ES vbd 2R Thymosin B47F A of
of BAINA F Aotd GA o BosteE FolRAEAMRE 54 VTS

@ Aom AzEo] oo WHFY W /1S dob muA

<



1. MDPC-23 A &9 Wi 2 375

Hjo}7] 18719¢ ] o] AFH X F Al *E(dental papilla cell) <]
MDPC-23 Al ¥(Hanks %, 1998b)5 2 x 10°52 60 mm % Al
HAFEstal 5 % CO5%9 37 T2 E frAsts w7l A v kst
& Dulbecco’s modified eagle’s medium(DMEM; Gibco BRL,
USA)ol 10% fetal bovin serum(FBS; Gibco BRL, USA)3} A A
(100—units/ml  penicillin, 100 Mg/ml streptomycin, 0.25 Mg/ml
amphotericin B, ©°]% Gibco), 1X non-essential amino acid
solution(Gibco BRL, USA)<& #H7tste] ARSIt AlEZ7F 90 %A &=
W JAAE AARSE b 23 F=E YA FBS & 5% = o]l
B-glycerol phosphate(SIGMA, USA) 10 mM3¥} ascorbic acid(SIGMA,
USA) 50 pg/mls F7t=2 H7hsto] Fspujfdow Agstiv. 3

% F 49, 79, 149, 219 2890 77} & RNASH AEd wwge
el s g,

235 F53% MDPC-23 MEo| Tri reagent(MRC Inc, USA)E A
Zl3te] &= RNAES FZ3th. & RNA F= W e Tri reagent A%
sjatel AWA s Fastdth cDNA FA42 Y84 mRNAol Sol4 o
2 Ag3= Oligo d(T)(Invitrogen, USA) 0.1 pg¥ & RNA 1 pgs A+

43991  AccuPower RT Premix(Bioneer, KOR)$ &3 &
RT(reverse—transcription, 42C 1A]7t— 95C H&E)WF$S sl om, Zy



7uag polymerase(TaKaRa Bio Inc, JPN)E ©¢]&3}o] PCR(polymerase
chain reaction)S +33 A%t AF Thymosin B4 F A Ho] 4 Zejo]
Wl forward: 5-GTCAGTAAGCTTCTCCTTCCAGCAACCATGTC-3
3 reverse: 5-GTCAGTCTCGAGAATGTACAGTGCATATTGGC-3
a8 dx ddFoza AlFH GAPDH(Glyceraldehyde 3-phosphate
dehydrogenase) @2 Eo]z e forward: 5-CCATGGAGAAGGCTG
GG-3 3 reverse: 5-CAAAGTTGTCATGGATGACC-3 =gl E
ztzy - A #(Bioneer, KOR)3l*d PCR& Fd3dom, w2
Thymosin B4 7} 27 cycles, 94C 5%, 94C 40%, 54C 30%, 72T 30x%,
72°C 5% 0]3, GAPDHE 30 cycles, 94C 5%, 94C 30%, 56C 30%, 7
2T 30x, 72C 5% o= AA}U}. PCR #FE & AMdES 15% F%
9] agarose(Cambrex, USA)ol| ethidium bromide(EtBr) 0.2 pg/mlS X
74e AL AbgEte] "9 E F UVE ZAFsEe] stk PCR W3
% vebd Thymosin B4 WM=9] 27]%E 184 bpel il GAPDHE 199 bp
2 gdut. Z7zte] DNA wWE= Ao =  Science lab Image

Gauge(FUJI FILM, JPN) Z 27135 AF-&3F%Th.

19

3. H9qst

£

2 gz HAEH(Western blotting)

HA E3E F =3 MDPC-23 AlEZE 47T, 1X Phosphate buffered
saline(PBS, pH7.4)Z A ® A&Ag F NP-40 lysis buffer(150 mM
NaCl, 1% NP-40, 50mM Tris-HCI[pH 7.4], 2 mM NasVOs;, 2 mM
NasP207, 50 mM NaF 2 mM EDTA [pH7.4], protease inhibitor:
leupeptin and aprotinin)& A& ste] MEE & AZATE o] ME &Y
< 1.5 ml microcentrifuge tubedl %713 1#-2%3F 737 vortexing 3
om 308 Fe dg So B ¥ 13,000 rpmol A 307 HAE S

o AEd gdoe] ¥

By

w
)
ox

ZANSE A2 15 ml microcentrifuge
tubedl AT FE3I AExd v

A2 e Protein assay reagent A,
B, 183 S(Bio-Rad, CA)E o]g3te] AF T 40 ug¥® 15%-SDS



polyacrylamide 2o #H7]dF 3FATE A AoA Eygd oA
Transfer buffer(25 mM Tris-base, 192 mM Glycine, 20 % methanol)
of 110 VE 4Tl 2A%F %<t Nitrocellulose @oz o]lF A7l &
blocking& (5 % skim milk 0.15 % Tween 20 [Bio-Rad, CA] in 1X
PBS)& o]&3to] Ao 1A 208 9 blocking Al At o=
A2 M(0.15 % Tween 20 in 1X PBS)2 & 10%3+ Al W Al H sk 13}
kA2l anti-rabbit Thymosin B4(Immunodiagnostik, GER): 1:6,000 H]
4 2, anti-mouse-B-actin(SIGMA, USA)2 1:2500 Hl & = blocking & <
of A% T 4TCeolA 1641 & WA Z T o5 AlFH o= 15
27 A M MA T HRP(horseradish-peroxidase)”} |23 2z 3kl
Goat—anti-rabbit IgG(Santa Cruz Biotechnology, USA) <}
Goat-anti-mouse IgG(Santa Cruz Biotechnology, USA)E 1:10,000 ®] &
% blocking & el 31X g & AZolA 1A7F seb whg A ZT. BEFo
=2 Al Y& o] -§-5} o 15+ 1F Al H Al = o} L
ECL(Amershamphamacia, UK)& %S o] £3}o] 3% FoF wA Ajzlom
Chemiluminescence film(Amershamphamacia, UK)S ©]-&3}o] oFA o A
Astd g, d  yEld @yl dul = = Science lab Image Gauge X
2aflor zF Wize UxE FAHsto] AFE sidv. 250 dEd
Thymosin B4 WZ=¢ =Z7|+= 5 kDaoli B-actin @A AV &=
kDao = glgit},

d

=

4. ZHEE A

2

A7 Aol WAl 2z TEL 97 ICR A F (Damool Science, KOR) 2.
= 9y A 156, 174 A A "otk AF 1Y, 49, 104, 159 2
o 2094 AHE ol gkl AztstAvk. WA LA 15, 17dA A F
gots AZEetr] S dalg A A AAHAERI(Ketamin
0.2ml/100g, Yuhan, KOR)¥} #FRompun 0.08ml/100g, Bayerkorea,
KOR)& &5 FAbsto] mbH AT A&e 24 159, 179 A F ol



AT 1d, 4949 AHAE= o o}
paraformaldehyde, 1 ml/LL DEPC in 1X PBS, pH 7.4)o %7t A%
10¢, 15¢ 183 20¢% AFAE vd F &Sty $AReRE 598

ik

[e]
s Agd

o
ol
AN
>,
o Kl
ol
=
X

1
pH 745 HH3] F435te] =3 A Ztt. DEPC-PBSE d o] 243 A

Az g ol 4T, 16413 Fek 1A s 1X PBSE Y
o7 2A7F Ml HEa, &3 A(10 % EDTA, 1 % paraformaldehyde in
1X PBS, pH 74)olA 453t &3] st &3] 3 70 %, 80 %, 90 %,
100 % T, 100 % I, 100 % III, 100% IV ol €& Helg she] 2584
A, Addlew R GAS Ao, daAS JAFAA EW &3
S Motorized Rotary Microtome MT990(RMC
products, USA)S o]&3le] 5 pumFAe AHoz wWeE X
3-(Trimethoxysilyl) propyl methacrylate(SIGMA, USA)Z FHF H
sdtol=o &gla 37C AA7] oA stF F¢ Az skt

5 WY Z A3} (Immunohistochemistry)

N
=
it
BN
Y
1=

H S Xylene I, Xylene II, Xylene Illo] <At 5%
g sto] & FetAS skar 100 %, 90 %, 80 %, 70 % ol gk&ol 7+
B4 Aol 22 45 AlZT. PBSE A RS 584 A
Az S 1008 A s Tris-HCI(pH 7.5)8 %] 1:10008] Y& =
Proteinase K(Invitrogen, USA)E #7}3k th& 37 ColA 2083 =3
Fd el A skdlv. 1 F PBSE =A% £
T A HAsta sl S AAE Hete] HAseAaT 23d
H(0.6% H202 in Methanol)& 2027F -ZolA] 22 22 9ol A 3
Atk thAl PBSE 24 HES 584 A W A sta v ESo|AngS

Zol7] Y38t ¥ A28 A(normal goat serum, Vector Lab, USA) 15 ml

N X
r_{



il
(ot

PBS 1 mlol gAg & A48 2023 204 A2 3ste= 22 blocking

T3 stk 94a8A M AE s AASE MR AALEH
514 g-olo] Thymosin B4 A= 1:3009 W &= 3 43te] 4ColA 16
A Fek A stk thE 9, PBSE 1083 oW Al & 23 @A
9] Goat-anti-rabbit IgG(Vector Lab, USA)E 1:200 ®¥] & & PBSol| 34
o] AeolA 2 FE Yo 2027 HEstdt. gy e2 PBSE 10
23 AFH F AREE7] 302 PBS &9el 4% ABC Ak
(Vector Lab, USA)S =2 EE 9o 2087 WS Ao tA] PBSE
1027 23 A" HA4HS AAZL 0.05% DAB(Deaminobenzidine

Tetrahydrochloride; Vector Lab, USA)E o] &3}o] 1% 40% F<9F 24

mlo

loty

Me

ARG TAAZ 24 Z2E olaAFRHFol 1023 1M AFH F
Hematoxylin(Samchun Chemical, KOR)2. 2 15%7F tfxz9g A &3 o
Al ddH0° Al H g 5 2 g9 g5 F98 2 &Y A4S F9 o
Atk GAE =4 x2S AP (Carl Zeiss, GER)Z &3 ## 3}
%31, Axiovision LE release 4.6(Carl Zeiss, GER) L2138 o]&3}¢

oA g oln x| gt st
6. TAEY
EA2 HolE a3ty & Excel 2007 =Z =13 (Microsoft, USA)<

o] &3lo] Student rtestiwAS 3 AT <0060 FATHOLZ fF
o)A ol 7k A && 9w s},
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1. MDPC-23 A X &3 #ANA Thymosin B4 +4A 2 gduwA

ul &
=

i)

RT-PCR Z3¥ Thymosin B4 #2#9 ddLE E3E FE314 &2
oA AskA YEbR L B3 T9AMA 254 SUete T d S
FrA St 149 A H-E Ak AEe vEEHl o 28U A T BHA
B EH A G (Fig. 1). &3} #5344 < Thymosin B4 ©¥z o] wdyd <

42 RT-PCR A¥¢t mp7bA = &3t 798 7 =5k, 149 A5
B st 28d A 7 WA 2d e A v (Fig. 2).

2. AA ot & HFA F Thymosin B4 T+l g o vt At

1) #-A17](Bud Stage)

wjol7] 15U A (E15), Al 5o 71de P AES o] =
FIAIEES] AFo] HATHo] FAH Ao} Aol I I AH(Fig. 3a).
Thymosin B4¢] od-2 743 2 Xopx R AXEoA o3
By Hom Xop# T A {7 oA e HHAIA AT 1 FH

2) EAAl 7] (Cap stage)

wjol7] 174 A (E17)ol = v A G Al £ E 0]

A=)
3
o Aokste] 2/ AARA AostEd How FPsol FAE WP



AR
)=

71 #o] #&A = A H(Fig. 3b). ©] Al7]el Thymosin B4T X33}

BT H AT w2S AJAEAAN AstA Fdsila oy o
WG g e g5 Axe A 2d = A th(Fig. 3b).

3) A7 Z7|(Early bell stage)

ZA 194PDAN= W71 B3 ARFF7F o AREA z2 239l o
23 A FA 7|7 FEE A H(Fig. 3¢). Xt 7ppE Lo 93

2 gag 4 dAa, AotEAE Zo|A Thymosin B47}

}\]'O]'E‘ﬂ A AR AL

daplom Axd dAlel A AsiA Tdst= Ae BEs A (Fig.

3c¢).

4) FA17] ¥ 7](Advanced bell stage)

TA7] F710 FA F 49A(P4) Ao} HAzA oA Aotd i WA
2| A 7 AU B AAFA G GolEAE Aol

v 24 3 1A 2o o A EAG(Fig. 3d). FolEAE

Thymosin B4¢] 2 ¢ =4 F 144 Aol7F AAAT THF 97}

Az ke FHFHo] HAFAT. =S o] A7 A FaTd 54 o

Za AAMolA = Thymosin 49 Tdo] &z x ¢Fkth(inset of

figure 3d).
5) 2 #7](Crown stage) % 7]% Al 7] (Functional stage)

74P 104 A (P10) Hotd e FA= =4 5 444 Bu o
= o A, AetrAE =77 #F HJon, ABFAF F9o
ARG AotmAEY] Aol 24 F 444 Bk % ZAA AAAHAT
Aol M Lo A Thymosin B4 EA F 494x1Y o F7Febs L, Aol

RAE E7dA4% 2HHJAN(Fig. 4a and b). =3 =X T 1494

=



(P14) ==l Zoldo]l ®ol ¥4 H A& ##F & + AN (Fig.

U s
4e). FotE A E el Aol XAV ¥ o]t UAar o] Al7]o] AEA
D AGot Al Bl e MEZFET]o A9 Thymosin B4 THE fFAFSHA #2
HAh AMEAY FHSFTS EA 219 A (P21) 7+ A - AFs) 93 2

kel
=
ZIWel TE2 1494 2o ofskAl 2 A H(Fig. 4d).

i

_10_



Aop HARA F AolrAEE uigA P xA AEIE B AA
AFF MEZE Eshete] A EH(Maas & Bei, 1997; Theslef &
Sharpe, 1997). B¢t A Z7]o] X3 Q& A9 AEES T2 A
woto] AopxS FASA Ha WHErIHS A "du ARF A
v AotRAZATAIERE E3et=d ol A BAA 7O ey R
7139 WS F2o ZolAl Htk(Ruch, 1984; Ruch, 1985). o] g7
Hol AolRMEAFTHEEL o]l FE(leading-edge) AEHE7]E o] &
3l HHEAT 71AE obd|F AlAbe] Agsla At AotRAlxE &
sleb A ®tH(Osman & Ruch, 1981). 7] FAI7|ol& oA xe] &
st7b b Ede] dojuar &7 FA 7)o o]2ER Aol RAIEE Aol
e wEo] Wl AAsted olH g RS oA Aol FEGY
(Butler, 1995).

AFAHAELE FRAZTHFAEE 235 F=8 23, 71d3A ] F
7he = 14448 TGF-B1 mRNA7ZF 2d = o 21d Ao 714 @o] &
detHom 28dA el A7 AT Bia s tH(Toyono &,

7 Aol TGF-B1& FGF13 37 A2 st
A AR " ow BE Ay A F 6dAo] HotRAxRe &3}
NARAE FEgrha H3s 9 tH(Unda 5, 2000). Eg H2 Ao A
TGF-Bl1o2 A=73¢ AolRAXEFS MDPC-23 AlXXE SMAD o9&
S E3] dentin sialophosphoprotein(DSPP) &L x4d3dto] HIs X
dett= 237 Ha HAtH(He 5, 2004). 183 MDPC-23 A<}
& Aol A EF2A MO6-G3ol A dentin phosphophoryn(DPP), dentin
sialoprotein(DSP) =@ 12 dentin matrix proteinl(DMP-1)o] 2d % 1

E3E Ascte Aoex2 deHthH(Hanks &, 1998a). ©]5 DSPP9

i

if

-

K

=

_11_



kv
el
f

o M= Jn-sizw hybridization & ©]#3to] DSPP mRNA¢ &
e A3 AF wjotr] 164 A o] Aot Al FE A Akl o o
AYRIAFR) Rumn2e]l AL Weth 549 ¢ (Chen &, 2005). g
BMP-2(bone morphogenic protein-2), BMP-4, BMP-7 13
TGF-Blo] ZotmAl e Feja Wstet AFAxe E£345 A=
Zo] &l A (Begue-Kirn 5, 1992; Nakashima %, 1994; Nakashima,
1994). 18]a o2 AFolRAMAEFQ M2H4d #3E 20d &< F=%
F w3t 3 Askel ddd AxEe], 18 wdd, DSPP, alkaline
phosphatase(ALP) —12]1 DMP-1 FAdAE9 wadS Lol 23 o A
I3 W@y ALP 84 23455 7]F oot 44 233 S B2

= W DMP-1 f3dzE 23 119A S7hs & 208 A 7hA v =2
& Fes Ao DSPPE w3 16U A
Wk (Magne %, 2004).

F 2ol /n-situ hybridization W S o] &35t AFH L g% A I
4 5 Ao "@A Ak A% 2ea £3kel Thymosin B47F ol &
ZAolets 91 (Akhter &, 2005)7F Ao e d HA F AFolrA
FolAe e A B T]Tol I A= oA A o] Fo X Aol gl
ATH weEbA 2 Aol A s FobRAEe] #3394 F Thymosin B4
Az = gl el by S Yolr 7] 9] AolRAIEF
MDPC-23°] ®#3E #F% 33t RT-PCR % Western blottingZd
Thymosin B4 F+AA= #37]3F FoF AAHo=z 7Fgk ity s o
eglom #3t fFx F 7dol 7P AeA 2 st 14Y9FH 2w
Hasta o 289 = #3tE st & FEoR fFhdte 4TS
U el Tl Thymosin 42 2HE-2 QoA AgH HolmAxe E3 2
Fstel BEE FHAAe] TAN {FAR FFoE yEd S v Fo
Thymosin B4 B3+ AolmA¥x E3} mi= 33313 A o
Aoz BAHA oo thgk A A A7 FFo 28T Ao A

7heie),

b
o
£=)

poY)
flo
L

=

_12_



dM T2 Aol Hof A x7] Auje Ay ZZ U Al ElA
W& 5t+= Thymosin B4 mRNAS o4& a3t AE F29 AxE g
BrdU-A A2 A7 o5 Hl stk 31 ghe] W th(Shigemura
%, 1999; Shigemura %, 2001). wekA Thymosin B4= A opAl %7
of 2w} FaAEe] FA 9 2o wE Pyl AEFAd #oq T
e A2 & F duh(Akhter 5, 2005). ¥ AFolM = AFH ] ot
%719 wjo}7] 154 A oAl Thymosin B4 @ do] F7An 2L z o}
agla g B9 Az wdste e AT 4 ol B =
AA 717 BEE wfolr] 17d A A FAHAGAE H AT vt
2% A MEANA A HdsE AE B Ak wEA o) o

T B A3 ANS F¢5H XopZ Al Z7]o] Thymosin B4= Al E 9

AT B3 AolRAEE LERE FASHEA He AE 7] AR
Ha o wet mAE Adotd AAHORRE A5 HoR
FESA "k o]y FotrAEe St A2V AFHE w3 o
ofupal AMEL7|Fe] BEWE, AL HoFoA Axd aWAMA F
d aga AEE7IY 42 54 AS F dtH(Takuma & Nagai,
1971; Garant & Cho, 1985). T3t A EFAIE= v LA, F7AA
(intermediate filaments) L2l aL W AAFSE 2H& AlEZW =49 A4 o]
I 9 s} t}(Lesot 5, 1982; Nishikawa & Kitamura, 1986; 1987; Ruch %,
1987; Fausser 5, 1990).

2o 2 AT ES 53] Thymosin 49 9 ZAgzae £43
ZA9 3B s g3 WNIA L F 3o
2 A tH(Grant %, 1999; Philp %, 2003). =3 Thymosin B4= w1 AlAF W)
o del dAS = sh=H ol AL MAALY x4 WY S VA
tH(Carlier 5, 1996; Ballweber %, 2002). w2}4 Thymosin 42 °]&
g Agol os) AE=AY W Frdvr A48 5 ot

oA Ay A9 FA T 199 49A FA7 2719 $7]e

Thymosin B4 Tl o] AolR M ¥ Fox d&He= AL B F AT

k1
r 2l
2
_OL
rir
N
|o
u
e

2



w27 Mgkt e AL UEuH, e Alxv 71dS #dAAEE U
S YElAtH(Garant & Cho, 1985; Mesgouez %, 2006). T3+ 2] 37] 2l
A% 793 1090 = &As] FAASE Aol A xEN A Thymosin 4

=
S wde] Frhsam HEe]l JolRAT E/NME BAIE AL

o©
ol 7} ZAA3 Thymosin B4 @A W& o] ofF 73tA e
F F A= HIWHAlE o)A Thymosin B47F Al 3 9 fr
AdF oz B-Hex, 3] ~8W 18al AlvAZ EF
S Eust= HAHO Byt B st (Wyczdtkowska 5, 2007).
ot A EE Aot fAde Zad dwdEs Fulety] ¢ A5
Azfy FHAHS HEoded odd AHELS 714l (kinesin) ¥
2 Exdmzd B ATPE oA o= Abgsto] AolRAlx F7|=
o] F et & wro = FuH]ETHGarant, 1972). el Aol R AE 2L Aol R

ME E7]4 9 Thymosin B4 @& o] Wd 2 AxZ FAs}FETE o}y

2} gold FAAS e EnAhxe] ke e AxaAe AT
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Figure 1. (a) Thymosin B4 gene expression in MDPC-23 cells
incubation with differentiation medium. (b) Thymosin34 mRNA
normalized to the corresponding GAPDH (Sample/GAPDH). The
represents statistically significant differences (n=3, p<0.05). Each

experiment was repeated three times (M, DNA size marker).

Figure 2. (a) Western blotting results of Thymosin B4 protein in
MDPC-23 cell lysates incubation with differentiation medium. B-actin
was used as internal control for the western blotting. Each
experiment was repeated three times. (b) Analysis of Thymosin 4
protein expression in lysates of MDPC-23 cells during differentiation.
The =* represents statistically significant differences (n=3, p<0.05).

Each experiment was repeated three times.

Figure 3. (@) At embryonic day 15 (E15), Thymosin B4 protein was
expressed slightly on oral epithelium layer and inside of tooth bud
but strongly expressed in mesenchymal cells (ar7ows). (b) At E17,
the Thymosin 4 protein expressed intensely in the dental lamina,
oral mucosa and mesenchymal cells (a@r7ows). Meanwhile, Thymosin B
4 protein expressed weakly in inner and outer epithelium of enamel
organ. (c¢) At postnatal day 1 (P1), Thymosin 4 proteins were
expressed in the cytoplasm of odontoblast (ar7row). (d) At P4,
Thymosin B4 proteins were expressed intensively in apical area of
cytoplasm (arrow). Negative control not presented the
immunohistochemical signals (inset of figure d). (oe, oralepithelium;

th, tooth bud; dp, dental papilla; mc, mesenchymal cell; dl, dental
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lamina; eo, enamel organ, oee, outer enamel epithelium; iee, inner

enamel epithelium; om, oral mucosa; d, dentin; p, pulp)

Figure 4. The expression of Thymosin B4 increased at postnatal day
7 (P7) more than P4 in odontoblast layers (ar7ow in figure a). Also,
Thymosin 4 protein was expressed in odontoblastic process and
observed clearly at P7 and P10 (@ar7ow in figure a and b). Thymosin
B4 observed similarly in cytoplasm of odontoblast by the P14 and P21
but decreased in odontoblastic process at P21 compared with P14

(arrow in figure ¢ and d). (op, odontoblastic process)
Figure 5. Thymosin 4 may be participate in the polarization and

exocytosis by cytoskeleton remodeling during differentiation of

odontoblast.
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Figure 1. mRNA expression of Thymosin B4 in differentiated MDPC-23

cells.
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Figure 2. Western blot of Thymosin B4, after induction of
differentiation in MDPC-23 cells.
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Figure 3. Immunostaining of Thymosin B4 at bud, cap, early bell and

advanced bell stage.
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Figure 4. Immunostaining of Thymosin B4 at crown and functional

stage.
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Figure 5. Possible role of Thymosin B4 in odontoblast for

dentinogenesis.
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