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ABSTRACT

Genetic Alterations and Expression of B-catenin in Calcifying
Odontogenic Cysts

Kim, Jong Woon
Advisor : Prof. Su-Gwan Kim, DDS, PhD

Department of Dentistry, Graduate School of Chosun University

Calcifying odontogenic cyst (COC) has a variety of histopathologic
features as well as biologic behaviors, and several classifications have
been proposed. However, the molecular changes leading to COC
development remain largely unknown. To elucidate the contribution of B
—-catenin gene mutation to COC development, the author examined genetic
alterations and expression of B-catenin in different subtypes of COCs with
archival paraffin blocks. B-catenin gene mutations were found in all
subtypes of the COCs. Immunohistochemically, all cases of COCs showed
cytoplasmic and nuclear expression of B-catenin. B-catenin gene mutations
and overexpression of [B-catenin protein are considered to be
characteristics of COCs. Therefore, constitutive activation of
Tcf/Lef-dependent transcription by B-catenin stabilization seems to be
deeply involved in the development of COCs. These findings suggest that

aberrations of the Wnt signaling pathway might play a crucial role in



development and differentiation status of odontogenic epithelium in COCs

via deregulation of cell proliferation.

Key words: Calcifying odontogenic cyst, B-catenin, Wnt
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FA e BAoltt”. B-catenin® APC w3 Ase] glycogen
synthase kinase(GSK)-3@¢l <]a] <¢l4tsl @ Ax g w9 B w7 <l
ubiquitin®} A3 ste] whwl R F A EH3A 2l proteosomeo] o3 i E T
¥ APC frAate] ZAwWol2 B-catenin#e] Aol o] Folx A &AL B
—catenin @A} AFA| 9] EAWol2 ] Qlaksl Aol o] F A A ¢Fow,

B-catening ¢tA 3 E o] AEA Yo =F 5, AYZ E0]7}4 Tef/LEF
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(Iymphoid effector factor) familye] @l @3y Agtste] DNA AALE ZZ3
¥ APC/B-catenin/Tef 429 %A FAAZE 245029 ol 7
A BJAQA marrilvsid®, AEF7)o B cvcin p7 VS0l BuE n)
At} ol Uy HAHL Wingless/WNT A=, = APC/B-catenin/Tcf
Aze B’

B-catenin A4 Edwols gL Fr AdrHgn’, A2 FuA
7 yehvge mdE? 20523 M358 24 delA B-catenin 59
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o] ATl o] g3 Aast ANAWE MUt X ost T e a )
A7 oFE 2 FoA EAH A F3¥S Asga, 435
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2.B-catenin® =AW o] A

B-catenin &AWl AL A EujE =& 4 pm FAZ A F
TAFZAS AgHoR AFen 71E €HR FEWH (modified single
step DNA extraction method)© 2 DNAZE FZ39tl. Lysis buffers 10
mM Tris buffer (pH 8.0), 10 mM EDTA, 150 mM Nacl, 0.1% SDS, 100 n
g/mL proteinase KZ 39 o1, 50°CollA %A o] 243 =S wjrzt= 12-24
Yl DNA+ TE buffer (10 mM Tris-HCl, pH 8.0, 1

=
mM EDTA)°] =9l & B3F=AE o] &35kl 260 nm FelA FH=E

Sense 5 -ATGGCTACTCAAGCTGATTTGATGGAG-3' antisense
5-GCTACTTGTTCTTGAGTGAAGGACTGAG-3" primerg °]§3to] th&
I e o2 PCRE At 94°Coll A 4+, WA RES-S 94°Cell A4 30
!

ot

Z, AFES 55°Col A 30%, TFNEE 72°Coll A 30x7F 4057715 WHE



T oA FEWSE 720C A 1087 A%te] WA AT PCRELS AHE
2 1.8% agarose gelolA HA7]dEste] E2l3ta1 Gel Extraction kit
(GIAGEN)S o] &3l 339t 34¥d PCR 422 pGEM-T Easy

vector (Promega)®ll cloning?d % sequencings <= 5} % ¢}

HAxzA s Gl FWHol wef g Ivjxds e F oud 3RS
xylene & o Al 307t FFetAd S A At 95%, 90%, 70% &= F /ol
=28 02 sl gtk 3% Ho0.% 20%7F endogenous peroxidaseZ A 7] gk

T 0.1% trypsino® &4 AEsto] dY B E =FA|7]3, goat serum?l

w
()

B2 9 AAHY. dx¥AEE B-catenin(C19220, 1:200, Transduction
Laboratories, Lexinton, KY)< 4°C overnight® & w--$-A]7] 1L, avidin-biotin
method® W Q=238 AAS A dst ¥ Diaminobenzidine

(DAB)® 2413} 31 Mayer's hematoxylin® & thx g A ato] 7239},



1.B-catenin® A Wo] AA

FAA HqdEA Az B-catenin FAAF REE O H3Fo X33

4G BZE AT (Table 1). ¥ @@ FodE codon 45904 =3
EdHo] (CAA->CAT, GCT->GTT)E HJa, o]= glutamine oA
histidine(G4H) ©. 2, alanine®l 4] valine (A5V)°o 2 Z}z} W3 A7t} (Fig 1A,

B). Aols A#HL codon 5 (GET->GTT)ell A EdHol 7 el o]
alanine®l 4] valine(ASV)°o. 2 WA A (Fig 10). HHERAES2AE =3
codon 3 I 57904 H3F EAWolrt YEGO °| = threonine®l] A
serine(T3S) 2 2 valine°l 4] alanine(V57A)%. 2 7}z WHIA| A Y (Fig 1D,
E). TY38 dolddAd HFHHMEZFTLS codon 394 E<AWolE Aok
(ACT->TCT). °] E<dWolx threonineol A serine(T3S) H 5} ]73‘3}
(Fig. 1F). wpA#ro g2 g Fd FFQ AXFBAZLFAAE=  codon
3304 B-catenin  FHA  EAWlE  YEHHI(TCT->TAT), o+
serine®l A tyrosine (S33T)°o = WA Z (Fig 1G).
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Table 1. Clinical data and status of mutational analysis of B-catenin
gene in Calcifying Odontogenic Cysts

Case Age/sex  Site Diagnosis Affected Mutation
codon

_ . GCT(Ala) —>

1 49/M Ant Mx Simple unicystic type 5 GTT(Val)
4 CAA(GIn) —>

CAT(His)
, GCT(Ala) ->

2 9/F Ant Mx  Odontoma associated type 5 GTT(Val
Ameloblastomatous ACT(Thr) —>

3 39/M Post Mn proliferating type 3 TCT(Ser)
57 GTG(WVal) ->

GCG(Ala)
ACT(Thr) ->

4 24/F  Post Mn OGCT 3 TCT(Ser)
TCT(Ser) ->

5 26/M  Ant Mx 0GCC 33 TAT(Tyr)

M: Male, F: Female, Ant: Anterior, Post: Posterior, Mx: Maxilla, Mn:
Mandible, DGCT: Dentinogenic ghost cell tumor,

OGCC: Odontogenic ghost cell carcinoma

289 zxA33 94

WMAxAs s G BE §99 N85 A4Yde Bocatenin BHo] Ae
FASA GEhT B e AR AFAZAA AELAI 8 BEo|A
MosiAY EE FEme WAL mYth HAAEL Azt £xd
AzEe o AzA, Az mF ¥ FHL el 4Fe wad
A HaE AEE oA FEEe AEAu wEe mia,
FHATE SAolUTt WFEAL FAFOIA HSRALE voksAY
F5Ee AT 2EL WY (Fig. 2A-C)



Codon 4 CAA — CAT Codon §: GCT — GTT Coden § : GCT —= GTT
SPAE YDA FaeTa N T ACT T AAGTTGATT TG ACTTAAGTTGATT TG

1 5 Jpm 15 ! Y = " i 75 ] Tj Tr'
C

A B
: | Codon §7 : GTG— GCG
Codon 3: ACT — TCT GAGGG:TGZGGJI b Codon 3 ACT — TCT
TATEBGC TTCTCAAGC TATGGCGT TG TCAAG G
1 5 | 1 15 1 g |} d 5 | 10 15
D E

Codon 33 : TCT — TAT
CTGGACTATGGAATC
1 5 [ 10 15

Fig. 1. DNA sequencing chromatogram. Arrow indicates missense mutation
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Fig 2. A. Simple unicystic COC (Case 1) showed moderate nuclear
andcytoplasmic accumulation of B-catenin, and the ghost cells were
negative. B. Odontoma associated COC (Case 2) revealed weak
cytoplasmic staining for B-catenin, while focally aggregated cells were
moderate expression. C. Ameloblastomatous proliferating COC (Case 3)
showed moderate cytoplasmic and membranous accumulation of B-catenin.
D. OGCC (Case 5) showed diffuse stronger cytoplasmic and nuclear B3

—catenin expression.
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Abghe] gtellA AR E g2 Bocatenin EAMWoOlE 4719
serine/threonine residues (codons 33, 37, 41, 45)o] $# gt}. B-catenin9
N-terminal domain o= GSK38 ¢l43 RS F3sla, o FEY
E W o] 7} ubiquitin-proteasom pathways =& WA o] oA 5 o] B-catenin
guld x5 don’tY o] didA AdE A FHAETATS
At hFEE ZFd oA codon 3, 4, 5 57914 B-catenin S W=
#Z3s A, o] E Y= B-catenin FAA AWMl hot spote] o}y,
AA7AA AbgEe] FFolA o] FHY EdWolrt #FHATUE Hix
Ao oled @  EdWol7k B-catenin® QHAFAl  AFS wAEAE
G4 skA vt ohe B-catenin = Wolo o) 5] ©hul A o o)X}t x7} wpH AL
ole wel PB-catenin T A w@lE Ato]o] Az Aol AAE Tt
g g’ = e teaome £ Wnt pathwayS =4sbs
fraare] Wate]l e A3 Aol BAE £ = g’ BHFAE, o
Aol A FEd AAY FRAE

B-catenin A EdWolrt HEEAL, serined| A tyrosinel 2 (S33T)

HalE A}, o] FELS B-catenin F A

>
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W 0] 9] hot spoto = A AA

A, G, AHAY, DAE 4, FERAES, REVIEAAES o
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3t AE7 gYeA veg 5 gn. WNT A& ZJ2E o SAd=E
D49 g FHFGY. Aoptay oA B-catenin Fr A Aol
zAWol7 dojy®l B-catenin®] HAS7F o] Tef/LEF-1 7 &
e w71 §d2e A A&Hen #sdd”. @3 Sasakis
LEF1 #FHAE ZAoAzl whezolX X443 e apoptosis?7t F7HHE
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T Aojgte AHAES HusHu. old wet WNT AE = g
AR EsHAo] WA HW AMF s Aol FAH=E Aol
AtAH? Sekine 'S 33 AW 109 F 9¢lol A B-catenin
EdWolE #HHste] B-catenin AWl 7F A 33t XA HAe F AT
A9 T Aolgk FAEAH. 53], =dWol7t GSK-3Bel o g <Qlatkst
ool deojgoews  GSK-3B  olE AREE gAIEI oo A=
proteosomal degradation®] ¢]3] B-catenin¢] EIHHA EIEZ A E AT
Aol Aol FAFAY BFL fraE Aoz wu gdglh o
ATl M= B-catenin® E=AWol= F4 FFH M3 A4de A4 ®

g oluel oby el WA E Pojain, 53 ofy 8o A% Bcatenin

TR EdW ol hot spot F-iol A BEEFUATHE Hol w9
foFstd, Wnt ASAdGEAA= Aots XEFe oy F7]eA AELEI,

B-catenin®] A X FHHI} FHomo] HAZE dojdty o] AT
B-catenin®] = Wolo} AxA/AY THL BE FEjo] 433t x4 ol A
THEFAT. o]H T AL Wnt A HdGAA ] o] o] A3]3t XAl A
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