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A el & o] WA oll A vhebbs
Abo] EA2El 1, 149} PAX 9ol] 33t Wl x23lehA o

Halol, YL, TAY, e MY
Aueahm Az vt e X oh A A4 Ao A EUN T T4 %S,
Aadstm Ao ae nestaa, QA stn Ao e T Estaa
Zd @ 9o Ao B AFE 471 A 22T waA YT RS Hopd okl A7 o]
skt &) Az e) way s )24 B3] el e A7 B Agel

o

RS sl s 1ol e e Al eAgel AP HAF Sl
sy oz shlslsich o Aol MAHA A PAX 98] Wale] Abo] mal2hel 14sh A viEhbe A&
b glem], £ KIOTE o83 4TZS] ZABPSH wlmd B o, S dehe AS AT 4
£ul ol PAX 9, Atol £Aehl 148} A9 FA0] 3 wagH FAo Helsh o AR 44T 4 9
& Aoleta AZHE oA Hort Aol ¥R AT BUPPES vmal ¥ o), 5 A)9] ¥4 EIS
o4 EAMe AzEe] waame] G4 ol Atel=sletel 149} PAX 95} 2 <lAbEe) el A 1}
Shbl SwA] A)e] Raoh AT, ol F Abemalekel 13t 28 2 3 <Ak waa GAel 7)ol
Yok Az,

_Pi
T .
¥ 0 42 o
32t fb o -

(20081 99 26 A4, 20084 11 204 Al A} 5¢l)

HotE7| g2 1 3 A, 1A, BeA, Ate| Ak, PAX 9, 4, #3}

M = 3 7 5 FAs ols ik ik
1#E2 Alu)el F7+9de] Abszbe- (epithelia-me-

Aure A3 Fot gl 7)e} 9B}l il & o} senchymal interactions) ©.2 "3t} (Pispagl The-
o e 93 9l &£43 mwHe A’ o deff 2003, Lee 5 2006). 3 5= %;o}@‘ﬂq =
F ok e 2y Qe ke Be gk, 99 Hed 55 gises FM o
a9 Hexd 75S sl Aoz duA gle & 24 4 o HAHF (fungiform pap|llae),

o, A 7}A] dubAel s Retn} zAlshA el W o -+ (circumvallate papillag), A+ (foliate papll-
= Q7se] ek 4 9] Ay pARAE  le)g AAdskE 2xoz Al AW J)wg ot
AAe Fot Aok A4 aelm se) ¥&l@el & Aem el A (filiform popillae)z 74

He] Slek(Kim 5 2003). 53], ﬁﬂlv 2HS AHF
*o] =B 20079 % AT sm Al w4 Fed THlo] o]se] o o3 WA #3A Y F2E U &
27318 _ ; 9w, ol=ia Algre] aeel 271% Foje}
AL (LA S A A S g sjelr) ik (Jonker - 2004). AL§R 43k
A2k : jykim91@knu.ac.kr A5 A2 o= IR oo} AR 43
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— Hslel, 7IHE, =AM,

v

N
ot my

AgNA Felse Alx 252 faldat =

R

EERNE MEZE BEshs B
AJ (protective barrier formation)ol| = Fted gt} (Mar-
shall = 2000).

X 37 (protective barrier)2 £]X9] =0}
Wtz e Aeu ekdwE Bed 4 Qe B
sutoz AAAEET A} AdRes T4
o leh 3 ¥Avlsh Qerdte) wagne Ay
A Z (Aol =AIRIR) o] 553 23l o3 A
= A= (42 3t= o), cornified envelope) .=
WEeizlg. Aty Sl aue FRIAd
LA Al EARe] AsAgez oFozin
(Fuchs2} Raghavan 2002, Kalinin 5 2002). 25 2]
33 BsAHL wjelx]7] 164 (embryonic day 16:
E16)o S A Altslo] 2o AA wjZoz o
BabwA 8 ¥e (Hadman 5 1998). =3t o)
AFM w8l B gy YA o9 Wk
3k A17]9l E165014 Alatslel 290e] AH Al
o} (Marshall 5 2000). 281} Ax|7H=] 32 B
Y P A3 22 wEtel #3 =
A Q1Ate] W FAH A7) niv]st AAo|w

983 2AQAE Al Ak A 13 (4
A Akt Al 23 (F43 9714 Aoz T
AEe] ded, 919 F A Al AduA 2]
AlzEAd S B3k DA o, me
T 9} £52] A FHE] flste] Ao &
gielelg} R-Eo} A4 (40~60kd) FA-4714
(50~70kd)e] Ate]l=AlRt-> FUAAL il AlE
FAs7] A8l LT Foz AgIHa dBA
Atk Abe| EAlRbR 2 A9 ate] mAQIAbR A oF
A glow, AuelA Hejstql wWate] 9A &
A FLlol A LA Afe| A - AL 74
WA gk Aol R3bell Qo] ofF Thaks
FAHE Ve, FHojx 4970 9] vl Alo| =AlEtEl
RS 7R3 ek oS B AR Al
WA (Merkel) Nl 2= Alo|EAEE 7,8, 18,192 =
Fah whe ) Abol=Alehel & vehn, Aol =
Aetel 83} 182 A #le|A| = (acinar cell)e} =3hA|
X (duct cell)ell &) et ar, Ale] &A1 R 73} 19+

Er

o
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A Ael=Alehel 189) WA fAks
Aol AR Rl o] Aoz 3L Ale]EAR}
" 87} 189 4o ReATelN F2 gelde
73} Y=g} (Wong 5 2000).

39 uage] Yo Aelshe FAzE @
A 7kA] SprrlA (small proline-rich region proteins2]
7439, Steinert 5+ 1998)7F glow, o] ¥ B
A PAol Foq 4T sk AE e ¥
A3t 3 vehde 53] SprrlA: 3Rl A o
ehtA] oke 5AL Holw, FTof Sprr-like(Sprrl)
FAAZE ARt Fo) A3l EEl gt ek )Rl
Al ApelatA vehdt) (Marshal 5 2001, Wang 5
2000). o9 AT AFEE YT L 58T B
733t 5o} 2HE whE 7oA 3ol ¥} o
2/ vhehdel, olelgt #ate] Aol A% nE
A g P AAdM = 2fol7} ole Aozt
B 13kl (Jonker 5 2004). o] 2} mlRb7lR| 2 Alo)
AP Aew fAe] 54 2ite] YT
74T, 39 Al g2A 243 Zoz 4
Ak g 1 AF A Ale] At 6ast 6b
T 2R AS 89 uleie AR #
A7b A7) ws) )re] Aslae A o)

=

o] itk Aol L F7]elth(Wong 5 2000). ©]
9ol = PAX 9§42 28431 AFE o] &3}
of A} I)5 AulelA vehds oheksk &
A} WL micro-array7|¥H o2 Folst A} PAX
93} tlefat Ale| EAlERIEL] WIS b oA
Eolx o= F2ld 4~ 9lic} (Jonker 5 2004).

| 3e] Abo|=A gl wWEl v} diEl Aol disk
A7 s =Hof el ukel 3 Aol iy
of =¥ Ale| =AY W] gtk AT
A7 v Fg AA olvt ik A IS A
317] S8 A olH, Bo] WiE Bl Uk
EolelA Rtz RE M fFA =EE 5 3l
= 3 A9 E3be) naAgHe] YA g F8
shef. Wb ebA o] A Eket naAE FAIA L] o]
= AN £ B3le] gt o] W Hokst 7o)
BaAe] PAAS olsske Fas A7t @ A
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Soto| A

H

L

o2 A7 2 A7olNE AFe) 3 el
A HA-S el vl oz zA|sHA el

o)A AFoAl AAEUR Alm]e] uEAe

EA Q1A Abe| EAl2lRI 53} PAX 92
NAE wAGAE R e }_71§]—‘6.]—H]-t§ o= E}OL
2 Ki67 A= o] g3l 3] A
Qs oelt Arashe o
7] 714l =47t 51—t— }m.i &84
Zole, Lo}k it =
A 4 sle 712 As=

ql
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M=

al djtH
= og

1. A

ook

=

AA ICR AHE 32 (22°C)e]
J} 55%62) EE ALgAelA <

B & SA7EA])3lel A A3} Bell didh
& Q2] 7hsdtes signh ok A7) B
o] 91413+ ICR mouse | A] X Fsloict. a2 94
A 749 k3 A 3ekElE A AR wwkelv
Eol33 cages] FARSIAT, BHe b TAlel 2
ul7) (vaginal plug)7t 2HelEl 7S E0= A1) 3}ed
/\]%-]o]] 3’J oa—]- /\]7]77].;<] A}--Q.-%],o:) on:] /\h‘ﬂoﬂ :zl Qo
3t El4e| A E1777}z]-4 AA AFHE AT H o

R
PEER:
252

al

=
=
=
=

= st A AN wobe AZaldch
GuFQ ARl WAAY Wl E Febaled
wloe] el BRI o ol TR el
A Yejsl wmste] REY DAL Ao

ALkl o} (Theiler 1989). 7+ A7) = (E14, E15,
E16, E16.25, E16.5, E17) R 2517 dejstd oz o
AF wjobE 10m}2l4 wjekste] Aol ol g5ieh

2. HSEY MY
Aglel D3t AF wolE A7Ha $3shd,
WF AE v Rl sakgelA B4l

PBS (phosphate buffered saling)- &3 el A] Mol 3,
0.1% toluidine blue 34 LML o] L3}o] WAYTHA

e

295

TEM HatAT

Me AAY A%E T3 GAslsEh 94 F PBS
4 AN Fedndes Hasa UL

7heetz Foddte] WARAE 2 B A
& A sl skl (Hardman 5 1998).

EXSESh]

3. H| =

A wjels WEAYA|Z|e] BEFe] &R n] 7]
A plM s ste] HE E33E ofef E
Ak wle] o] 4% paraformaldehyde £ of A
A F, ¢AF oz oekey Add 7|80
of @4 e AH stebie] zefshels
5~7ume] T2 uhAdsle] &Lufeo]=ol] A4
Bakslell A&z RS HEah el wW3lekA)

R I WS T
Hex

R e 3

B

L &

°]&
&
3

=

gelsl7] 98] Hematoxylin-Eosingd A4 =}
shspi e 919 Ahgshgch

- rﬂl0 o N 2 4

Al
=

>

HAxZ 5}

£
oo

A4 -2 gebgl
peroxidase &Adel 7]Qleh=
AA|817] $138te] &ele] =& 0.3% hydrogen per-
oxidez 15% F<F WHEAIFH o] 2AdH-E 10
mM citrate buffer(pH 6.0)ol] 1532 S<l 7jdst &
25°Coll A 2087 A13] |, 2] &lo] = U} 3}
A 2 mouse monoclonal Alo] EA|2}El 1, 14 (Abcam,
catalogue No. ab24643, ab53115, UK), PAX 9 (Life
Span Bio Sciences; catalogue No. LS-C29838, USA),
T2]a Ki67 (Thermo scientific, catalogue No. RM-
9106-S1, UK)< 7tz 1:1002.=2 antibody diluent
(Zymed, catalogue No. 00-3118, USA)ol] 3]A] &}
ACellA] 16~18A17F F<F WHEAIZH. 1
£elel=5 PBSz 10% F<t AlA3
lated rabbit anti-mouse 1gG &4 o 2 108
S-Al7]a1, PBS2 108 A3’ 3, streptavidin-per-
oxidaseZ A-2oA 108 HWH-eA|Z T ZAxuke-e
DAB substrate kit (Zymed, catalogue No. 00-2014,
USA)E AHgsted A7) 284 vliE 4
(Zymed, catalogue No. 00-2014, USA) o = . BA) =zt
& w23t = o X" 7192} (Nikon, Eclipse E200,

=

& AARI B S3kstel,

=z
J DERERETS

(<3

14

pu
o
=

% 27

3., biotiny-
Bk



Japan) = Ze3stglet. PAX 9 W x4 3}3te] 74,
At ok A& Folslr] ¢)3ke] hematoxylin
(Cat. No. TA-060-MH , LabVision) & o] &3}ed oz
AL Ak e

2 i
1. HS%Y dMME
QA g Eek vehbe nague s
3}7] $15ked Hardman (1998)¢] o]Ael] kst A3
W& o]gste] E159} ElbellM ATl & ®
28 wheg o gdle] PR ¥, weked] 1
Z8kar toluidine blue A]eFS o] &-3le] A3

H3AH o] FAE AMF|AE= Mo AE7] o
oA ske} Moz vehtm BaH el YA

A ke RRAE AEI QA Do} F2
Mg $1F 4 9l9ieh Marshall (2001)2] g2z

A E AF 9] El6el|A 3o Bsaye] HAFS]
o3 ®B3gk v 9loh 2 A= o)A e}
U3 AAE AT £ A= (Fig. 1A). B} =t
A By A s Blel] $lsl
E16.25¢9} E16.504 #23t ZAz}, B sAH 9 ] Ug/ﬂ
o] &9 7}od REA F ZHoR
dela gmst H%os 94
FAEE AL & 4 A (Fig 1B, C). o] 2
e =dz 3 Ao R zAsos
&qlsl7] $)8ke] Eldo| X EE] E17T74A]9] 24 =%

L

o, HeHy, Ashe —

AAkshoieh
2. mESA wajory

A7 whote] WARAA Wk & A
e FAS) SAeIA ApERE A=
HE e Alxsle] Basisinh. 2480 Aste)
waA GAe) U Ane =dz, 3R 24
o) W3opge sty Slstel, ol AR

ol (incisor)7} Bol: AHo|A] 3] oz 13 1

23S gelskalet (Fig. 2A,

B, C, D). E149] 9] Alu|& w2 T23 A+,
sl Feg WAE 4 U (Fig. 24T, A”).

Elsellie $5o= wslshe & He As
A Flstr] flsiM sl o] e AT A,
AR A EZE FATE ol A7 HG FAHA AE
AL 5 9lsiet (Fig. 287, BY). El6el M= 2o} &
3 $34e i AT S sdslen, o]
g T340 AL oA A7l Seldl A
o $% ¥4 Ak dAske A& AT 4 3l
e} (Fig. 2C, C', C") (Hardman 5 1998). E174l|4]
A5T FIANA = gt e
ARz wokE AT 4 sler, & A
7P 15l Aol @Adel =l= i (Fig. 2D,
D', D). o]4de] 2A43A HspdE ==, 55
3u1e] E37t defur] ol wHAQl EldelA E16
7R 8] E3 A QAR Abel A RS PAX 9
o e A dAsshy o2 Felsgin

pi

.

Fig. 1. Tongue barrier formation by toluidine blue staining from E16 to E16.5 of mice development. Tongue barrier formation shows
gradual pattern from middle to lateral and from middle to anteroposterior. (A) At E16, toluidine blue stained regions, barrier
formation is not completed, are identified in the lateral sides of tongue anterior and molar eminence (me). (B) At E16.25, gradual
tongue barrier formation is examined in the median sulcus (ms) and lateral sides of tongue anterior (white arrows). (C) E16.5,
black arrows indicate that more increased formation of tongue barrier formation (cvp, circumvallate papilla; ms, median sulcus,

me, molar eminence; scale bars: 500 pm).
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El4

E15

E16

E17

—
-

Fig. 2. Morphologica examination of tongue dorsal epithelium using HE staining. (A, A’, A") E14. (B, B’, B") E15.(C, C', C") E16.
(D, D', D") E17. (X, X*, X": X" is higher magnification of X, X" is higher magnification of X") (black dotted lines demarcate
basement membrane; black arrow heads: filiform papillae (Fip); scale bars: A, B, C, D: 500um; A’, B’, C', D’': 50um; A", B”,

C",D": 20um).

3. AlO|EAIZIEl M= 55} A}

wejzsehE e o gatel 8 Aule] WAz}
w3}ol] FAY chefat b EAetRlEe) ey
shalstleh. 53] Alte] wlo} 3o} A o
AFolM Fad J§S b Aoz deAl A}
o|=AlEl 13} 14°] WaFAS E}lsksic} (Song
5 2001) (Fig. 3). Ate] A g el 13} 14= o)A AF
oM Fedos slo] WAz HAste] nww
= ¢lA] 4k (Jonker 5 2004, lwasaki £} Aoyagi 2007),
o] & Bt A&sA gkt Ade AAEAT

LA
[e]
=

A
pils

p
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Ato] A 2tEl 19] WS Eldel| A Abu|A o] =w
F-2-ql e o] (periderm)ol| A geldt 4~ 9lglom
(Fig. 3A) vl &oll A st Z3 =3t ole} e
FAE FHAF 4 Uik (Fig. 3A7, A”). AHg]e] &
3171 A|2EE A)7)e] E15ddAl = Al EA kel 19
W ofte] Eldel Mg} FAMHS Fad 4 glsle
w, At oz Au|e] MEZA dstxn HA &
"= AL FAF 4 2sidk(Fig. 3B, B, B"). &
3] E149} E159] 432 AujgolA FFsid 77}
AHutat g7 T o] AHAQl ol oA Ale] EAE}
g 19 W Axol Zo|r} = A& FAF &



— g, MY, =dg, e, 2 —

CK1& 14

u_-_\\ =

E14

E15

CK1

A LT e S
P AN TR
) Qﬁ“* AN

e

E16

E14

E15

CK14

E16

Fig. 3. Immunohistochemistry of Cytokeratins. (A, B, C) Cytokeratin 1. (A, A’, A") E14. (B, B’, B") E15. (C, C', C") E16. (D, E, F)
Cytokeratin 14. (D, D’, D") E14. (E, E', E”) E15. (F, F, F") E16. (X, X', X": X' is higher magnification of X, X" is higher
magnification of X") (black arrows indicate positive staining; black dotted lines demarcate basement membrane; scale bars: A, B,
C,D, E F:500um; A’,B’,C", D', E', F: 50um; A", B",C", D", E", F": 20um).
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PAX 9& Ki67

E14
o
E15 =
g
E16
E14
> n >
£ -..,.‘ I?'\.' t‘!' 1""’;§E. ] ‘
"3’ “ap @ L™ ‘ae w 'LB
E15 _-a;~f\7"‘—§,_-’:\’_,~.. <z
= r - b oo
3 = L
._” I;_' =
| Dk
A A
sANNS, .
i Bett L4 Tnae
E16 I T Wy L gt = x
Be< ¢ -
- . k L . 8
! - » 4§ —

Fig. 4. Immunostaining of PAX 9 and Ki67. (A, B, C) PAX 9. (A, A’, A”) E14. (B, B’, B") E15. (C, C', C") E16. (D, D', D) E14. (D,
E, F) Ki67. (E, E', E") E15. (F, F, F") E16. (black arrows indicate positive staining; black dotted lines demarcate basement
membrane; scalebars: A, B, C, D, E, F: 500um; A’,B’,C’,D’, E’, F: 50um; A”, B”, C”", D", E”, F": 20um).

299



At (Fig. 3A, B). k9] 9] #3tel nsaye] 34
o] 24Xz AT 3l A7]<l E160AE AL
AT 190 4] Afrel G4 B
Zshe BaelA vehlbs A A8 4 9lg
©m (Fig. 3C), aulj £l A E}J& Az} Ale]=AE}
B 19) Bl YoM HZoz A (polarity)
A Aoz dehie A HAT & A
(Fig. 3C’, C").

Ape|EAE 149] 79

B RS e 4 sldleE, EldelM e A
v oz AuAZeAM A L= (Fig. 3D,
D', D"). A=) 9] 33} 27]Ql El49}= =7 E15¢]
M Aol 2t A ATHES] 9% Rl
A AfelmAlztel 14¢) W AT 5 Q9
(Fig. 3E, E', E"). o|4e] A5 Edz A
whe Aol wAletel qel e wEg
o WSt SIS ¥5E AT 4+ A A
79 Ao Azt B E At mAlehel 1
o waepgsle AT 4)e] 7143 (basal
membrane) Zol] X]$-% Alo| £A4|2lel 149] whE ok
A& &l 4 ek (Fig. 3F F, F).

R

= AtelEARM 13k

E
v_—'AO

7

El4e]A PAX 994
7 Aubd oz AuM 2o Yehtbs S A
4 SSiek (Fig. 4A, A’ A7), =3 El1Sel A = Alo] =
Atel 149] W ekAly) nv| L5 Abm| A xe] 9=

BB Bx3la glx PAX 929 W ofALS gqld
4 219t} (Fig. 4B, B', B"). E169| /] = PAX 9¢] A}

39 7AE A AL AL AT > A
L4 (Fig. 4C, C', C'), PAX 99] #ukdql wral ok}

o) ApelmATIR 143k fAEE AT 4 ek
o] Asg =z Aol WYL A9 Aol AT
WET} PAX 90 F08 98¢ ¥ Aow 47w
e
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5 Ao A A eoldlstr] sk
Ki67& wxzstsl dupgor gqlsle] A9

(<3

oI E167H 7 478 8
237} dolup
E

s 7éaﬂr
A 719) AFg| M) ol A K|67 o]
shele 4 Ak ELoIAlE o] zdsy:a
o} AT A o] ZAle] Ao Aztz Falet 4
(Fig. 4D, D', D”). E14¢] Az}e}= == E15
3 AIAEE Wl HEFE 5 A
o] Ki67 e veblis 49 Azs
< F2 7AF F2AM #ZEHA (Fig. 4E E,
E"). E16oll M= Ki679] A& vepli= AvA=
Fol 2 7A3e] A4H veiten o PAX
93} Ato]EAIRKR 149] Wy ekAfe] v FAREE
& 4= A (Fig. 4F, F, F"). o] 4ke] A= &
o] B} 2re AIA 22 E3lel Abo] =2}
537 PAX 99] iy Bl Abu)A 2]
g Age & ezt A=A

z}\] o] Z9Q

oA
B ATNE wagNe YHe o A
el wls) Feeh A7ARE =z A

o] Ao o] gl Aoz By A=At
53 PAX 99 oS Felsled, 3 Az]e]
WA 7] 2k Hgk AlE 9 22 pEA L] SJu]E
&elelazzt &kt

Atol A& Adulell A Sefjehx gl wWstel] 3F
A EA FRAM Jehts 23 mA Aol
(Jonker S 2004). 3] Atm|e] 7] Z2A| % (basal

cell)= Ate]EAletel 59} 145 alsla, 499 3
Z (apex)ol] 3}l Al Z: Atel®AEE 13} 10
S s Zlog e gio(Song F 2001). A
l2tel 59 140 Edwlely fAxo=w I

o] EA
A Bl A7IE Al deA sEmIteF



aa

— 3 Sote| A

(i)

M

[

£ 3l (epidermolysis bullosa simplex). o] 2] 3k
Ato|EAIR Rl ] W2 zz|vlt} tay, 7l w
A2 tt2}(Song 5 2001).

PAX 92 DNA A% =w|2lq] “Pared” & zt31 9l
E e ArRIALE Zhs 2Fe] ddeln, FoA
7k (thymus), #3348 (parathyroids), 2+2]
(limbs), o]z} A2} (secondary palate), =] o} (teeth),
2 Z (vertebral column)e] el Fo3F 43S 3}
= A A}l A}o]t} (Neubuser 5 1995, Peters 5 1997,
Peters¢} Balling 1999, Stockton 5 2000). AJ A Az
2] 79 PAX 92] W] 3 (tongue), A = (esopha-
gus), A (salivary glands), 7}<=Ael] =315 o] e}
v Aol #elFE e SolsiAl= PAX 99] 79
Spel e B gom 4y asple] )
Bk JFe F= oz A o (Peters
1997, Gerber 5 2002). wehx] £ QA FolAe 7t
o) & 4s)s 4RBAT e Aow A A
o|=Aletel 1, 142} PAX 92] alopg 3 Al
29) 13} 5ok WUsHl FelstnA sHeek

slo) wagmel P4 El6olA Aztsle] &7
He wago] o AaEw 4o Hi Aoz sl
A3 (Fig. 1) o= F34317h g4 pgel
E15¢} El6e] =43p4 Azbele AXsjelct (Fig.
2). w3, 82 %= U3 7| Fow E149) w3
7 164 F3) 4]z $3h59ick (Fig. 2). o]
e FFozd PATAe neANe YA

1

=
[}

o 9le] Fedt dAgE 3= Aoz Y4 (Figs.
1,2). 3 Az £3tell SA el ohokst 23}
ZA QAL HEE F]lsly] $13}ed, o] A9 kst
A A7E Ale|EARRIES] WS
Az sstupg oz syt (Fig. 3). 3 &
== A7 R A Bt wE okl Wgk B}
998 Aol EAIRE 13} 145 3§29 Bnaahy A
I #AE e Este] Fsk AY)E . wdEE

o

2

Hl-/\g °

—_

El14%€] E167}x] 2 wHalekAte galslgdd (Fig.
3). Aol EAlEtEI B Wae 2] 2 wAa|7] &

SECERSS TS
Sele] wae] Fad
o 53] wagu

3l Abe] =A

e
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FEo|Mel HateT —
A4S HHA el AbelEAlE 19 79, §
By AL S FoF gL s A

ol FAT oz A=
AtelEAlRN WS AsteA olslishr] §lste]
£ dFelME Jonker 5 (2004)°] PAX 9& £

A7) ARl ole] 3 Alu]ol| A HRekdt Ale]| A}
w19] whalo] ZhAdtths B o) 97 3sle], PAX 9¢]
< Ate|EAIRR S vlwslr|z sleld 54
o] el 9)A) e} Ak wA Fsk 719 ¥
ol Mg 7184l Wes el A
ATl = o2 k] H

2
=

FJ oox F-YL
i koo

o =
HHY Sqk PAX 99]
o] Ate]lEAEIY 149} HAHAM el A& 2l
g 4 glgler, oj8idt Axe= Alo]=AlEE 149}
PAX 9] gle] Amle] W& xAs:= Fash
Az} @ S glvka A= e w3k PAX 93} Af
o|=AlEte 149] W& Ki674& ]38 AvAH| £
A vl £ oo, AR dehbe S
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Abstract

L ocalization Patter ns of Cytokeratin 1, 14 and PAX 9
in Mouse Embryonic Tongue Development

Hye-1n Jung, Myoung-Uk Jin?, Je-Yoel Cho, Han-Sung Jung?, Jae-Young Kim

Department of Biochemistry, School of Dentistry, IHBR,

IDepartment of Conservative Dentistry, School of Dentistry Kyungpook National University Daegu,
2Division in Anatomy and Developmental Biology, Department of Oral Biology,
Research Center for Orofacial Hard Tissue Regeneration, Brain Korea 21 project,

Oral Science Research Center, College of Dentistry, Yonsei Center of Biotechnology,

Yonsei University, Seoul, Korea

Epithelial differentiation and morphogenesis in skin and oral mucosa were elucidated using various experimental
tools. However, tongue epithelial differentiation has not been examined properly yet. In this study, we identified the
relationship between morphological changes and localizations of differentiation markers, such as cytokeratins and PAX
9 in mice embryonic tongue development. Protective barrier formation and localization pattern of cytokeratins in ton-
gue epithelium were examined with toluidine blue staining and immunohistochemistry respectively. Localization pat-
terns of PAX 9 and Cytokeratin 14 were coincided during tongue epithelium development. In addition, compared with
Ki67 localizations, marker for cell proliferation, localization patterns of PAX 9 and Cytokeratin 14 would suggest that
these factors would involve in tongue barrier formation through cell proliferation. Based on these results, tongue epithe-
lial differentiation woule begin at E14 with the specific localizations of PAX 9 and Cytokeratin 14 prior to protective

barrier formation then Cytokeratin 1, keratinization marker, would involve in protective barrier and filiform papillae
formations.
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