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Purpose: Abnormalities in the p53 gene are regarded as the most consistent genetic
abnormalities detected in head and neck squamous cell carcinogenesis. Two new
members of the p53 gene family, p73 and p63 have recently been identified. They
share considerable sequence homology with pb3 in the transactivation, DNA binding,
and oligomerization domains, indicating possible involvement in carcinogenesis.
Disruption of the homeostatic balance between proliferation and apoptosis is widely
believed to contribute to human oral carcinogenesis. The aim of this study was to
analyze expression of p63 in squamous cell carcinogenesis and to compare with

immunochemical markers representing cell proliferation and apoptosis.

Materials and Methods: Using the Syrian hamster oral cancer model, The fraction of
apoptotic (apoptotic index—Al), proliferating (mitotic index—MI) and p63 expressing
keratinocytes were examined at normal, dysplastic and malignant oral epithelium using

the TUNEL assay, PCNA and p63 immunostaining.

Results: p63 significantly increased between normal and dysplastic epithelium and
between dysplastic and malignant epithelium. PCNA significantly increased between
normal and dysplastic epithelium and between normal and malignant epithelium.
However, increase between dysplastic and malignant epithelium, though still
increasing, was not statistically significant. The percentage of TUNEL positive cells
increased from normal to dysplastic epithelium and returned to normal keratinocyte
levels in the malignant epithelium. However, differences between tissue types were
not significant. The ratio of MI:Al increased significantly only in the dysplastic—
malignant epithelial transition. The increase of p63 expression closely reflected the

change in the MI:AI ratio during oral carcinogenesis.

Conclusion: The p63 may be associated with the regulation of epithelial proliferation
and apoptosis in DMBA—induced hamster buccal pouch squamous cell carcinogenesis.
Further study is required to investigate which p63 isoforms are involved in hamster

buccal pouch carcinogenesis.
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N3k (PCNA; proliferating cell nuclear antigen) & X522 £3] 5402 DNAE &
Alske Aol #AEY. WA gANE FlA AEFAS Frlsked de AFEE
Utk 2EY oM WHEtE Hole 17be] At IeA MEAFEe] #E 27| AFHE =
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adeldq o Aol @AE Hute] 348z whel FEAlQl DMBA(9,10—dimethyl—

1,2—benzanthracene) o] A &2 T3 = Agto] Zlo| we} My = HAE fFEsioh(HE

=2, o184, AUk, HFAAI M XD, Q7S] FAUAF HAE oA 7tA] sk

87 W BATEA WaiEo] BAEH ddx & A gt P gxnt WAy dg
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A A F7re WA g oA p53 homolog?l p632 o] oA A3] oldlH A L3k
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1. 4% 5% 9 z4RE

AF 4570 55 Ato]9] 24vte] 471 Syrian golden FAE|ES Ul 159 AP &
279 dEzTe®E vt Adde st a9 thalvigld Az A EHGeH,
gz veke] e fAHZ FAAEHY RS S 488 s Azl oF 15 $4E
Aol BE aE F% Pdol mineral oile] &35kl 0.5%2 SEE 84% DMBA
(9,10—dimethyl—1,2—benzanthracene) & w4 HHOZT EX3HT.  dhFxT9
AA~HES SE Fdol mineral ol T2 WH O St skie] °F 0.2mle]
§olo] FAE % o WS =EEHS]

457, 8F, 127, 16+ Fol Zz el Ay svielel dxas shvigRs Al
AAZT A FE dde AFske] Sctow sk F o Aure] wEgs wr] Sl
sERE] dow sk Hd AW BES 10% X=I-e] 1A vk el s
gt o] dxulste] vt S AZeith DMBAE =3 33 %=

w2t AdEA (n=14), olBHx4 (n=15), AFFIAES(n=1 AT

mineral oilthE =¥ P A H&E 94 Ay BF A4 24 218 ®Hilo
o] dzro® BHelAthn=38).

2. H&E E4 % A xZ 3894

H&E (hematoxylin—eosin) <33} pE3 2 PCNAQ] HAZXAZeAMS 23] 7zt
ZARES 4pm=z A% HAEth. Mouse monoclonal anti—p63  (Santa  Cruz
biotechnology, LSAB Kit: DACOQ), rabbit polyclonal anti—PCNA (Santa Cruz
biotechnology)&  dxtgA = AFE3Fa, PCNA A4S 984 anti—rabbit
immunoblobulin  (DAKO) & ©IAFZAIZ  ARgsilon], ZHEES APl Yoz
A 2] = 3l

p63 w9 W&LS DNp63 (Clone 4A4; Santa Cruz Biotechnology, Santa Cruz, CA,
USA) 9] amino terminus®] %/ amino acids 1-205°f th&s]A ¥H&0]% p63 antibody
(a mouse monoclonal IgGz) = °]&3to F7FH=dl. AxAe] Arel] = o] A=
sty v 2AS Eehs WA sEA Mo BE A 9 FHE] p63 variante] \E
Setrha gt

p63, PCNASl 44 A9 Hl&2 izl &
off Al T o] AgAtel] Qal HAagk 500702 AEE Hrkete] A3

3. TUNEL assay

Apoptosis 9T7E a4 Apoptag kit (Roche Molecular Biochemicals, Germany) = ©]
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£3F TUNEL (terminal deoxynucleotidyl transferase—mediated dUTP nickend labeling)
technique®] ©] €%, ZAFEL A|ZALS] X Ao ulgl 2] =3t}

ApoptosisE Ho|= AMESFQ H|&S tjxF el BEo ZF &S 2000 st v @A
oA F o] Aatel f& Has 500702 AEE Hriste] AGssith.



=] ARl AgAtel Qe FrF HAr 7 BIEAE Abele A=
paired t—test® AFE BAS 3gon, 7 Ay F AR Alolo] =2 AAATE
HO7] wEel F FX& FHom olF FAE Ttk AR, oFAxA,
HH GO A el 2z QAE R Fa ) RFEAE et 2 A dellA
Z4 Wste] wE FASA vus 4 ANOVAE o]g3ste] A3t FostA #Fo]7}
s A5 LSDE o]l&3t] A 4S5 8FQltk. PCNA, TUNEL assay 42329} p63
W3] 3} o] B w A4S Pearson correlation coefficientE ©] €3t & 484 42

SPSS(SPSS Korea, ver 10.0) X2 138 o] &3t}



Aukol =7} okt Z7he AAS HTE 1257 DMBAS £33 FyYoAE 90% A
7 PSS ®HYT, 1657 DMBAS =33 Fdolr= 100%4 2 AT d544

DMBAE

e
& R T MR o wetEo] yYEhgon, ofF “EA AEAL] oFst
AL wTh AEAL ofst AAME Mol AL g A BAe EFAIA
okskth. AT OlA p638 FA A FE 7AW WA AlEe] HghE o
et o (Fig.2-D), o844 s R AR A9, A dTd s A 9
FAE Hol= ME7t AA A9 Tel EfAskA FxE AATH(Fig.2-EF).
H&E G oM Bt (Fig.3—A,C) p63 W %2318 Mol A (Fig.3—B,D) HAZ AL
27 AxEoly A& oA AETHE Bt JA i £ ok 2 w3kE gFelA
p63e] =¥ T2 keratin pearl FHA XA IAHES HFOoH (Fig.3—-E), WY
WIErt G Tl p639 wEe]l A AAe 1T ¥ Hu I
13tk (Fig.3—F).
p63 YA A Holv ZHAAES HE&ES FAE W HdHe] Ax F1Esih
ARAOR p63 LA FAAAT A olFAATE ogd uf {FsA Ftel e
(P<0.001), ol@AgalelA oHddaz ojdfd weox FoatA F7ietaitt (P<0.002).
a8y 2Ty gz AloldME Fod xpols Rolx fgkth (P<0.39) (Fig.4).
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3. PCNA "o zA3lerd o] 25t A EE-F A4 (MI)
& = AZEAXSE @aE Wl A A Zrhskelth. AT oA

vé_
PCNAS] B&2 F2 ZIAAZ Yebston, oAy gl oHddder = B dh2
73

AR FAAMT FgFS ®BAH(Fig.2—G,H]D.

Aoz AHAAdv el olgAady  Aloleld el (P<0.001) Ay el oAy
AtolellAe] (P<0.001)  AMEREIAASF S/t FAFeE fFoedt. a8y
olg Ao oAU E  o]A] ANERAASFE FTUEIE AN, FAHCR
Fo8kA = sttt (P<0.057). 283l 23 Fduiie] AZRdA s A0z



=2 oFsktt (P<0.84) (Fig.4). A A=7tel AdAE 0.938 o]t

4. TUNEL assay°ll 23t A EATEX] 4= (AD)

AEZAPE vE S AXZAMEATE AT A o]FAANT R oAl TSR,
o] g 3T oll A A GT R o] Aol A TH(Figd). Y o] W= Eﬁﬂﬁii
%943}%] O}OPH 7F 2AFHME R fFoEdnkst atol= 051043} TUNEL ¥4 94 Alx

H &2 73 a el T olA vl o, AEAbES Hols oty AAMEES EEE
Q}*é%ﬂ A g3 Al AR Brh FEAS S RATH(Fig2-JKL). AFAE3E
AIAGE 0.986 ©] 3Tt

5. AIEEEATMD 2 AZAPERIF(AD 8 p63 US| BA £4

HFH oz PAE et B oA PCNAMD, TUNEL(AD assay, p63 @& H|& wsie}
ML:AIZES] WghE Hlm2A8k3ith. MEAIRELS ol A w oA o daas olald wjof vt
o3t S7He Btk (P<0.035) (Fig.ba). p639] o g2 T4 FAAE HE
TEAxF dAHsE AAVF AR (Pearson r=0.69, p<0.001), p632] AMA Z7l=
Aokl el AAA MLAIgES] WstE ol & wgsts 210=2 yebsth (Pearson
r=0.65, p<0.01 ) (Fig.5b).
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appoptosis®}2] Al #ok A= ZrolE = glSlth wEtA] oWl 57} DMBA #%
AMAE g wolrdoa pe3 LAy PCNA 2 apoptosiseFe] Ao thsh HFxo] A
2hal Az
p73% H%Z A" p53 homologo] %2, p63-& Schmale?} Bambergerol] o3 FHA
= A9 p53 homologol™, A&l KETolgka B3, o]F thE dTolx% p632
EA7E e Fz e, CUSP™, p40™, p73L ™, p51'7, p63°" 5 olej7kA] T ojF oz v
Atk p733 p63E FEA, V)T A OR p53F =& AEAE st T nea
Aol p73¥ p63% ph3AH FUAA s 7H AR AAZbEo R Y. Tey QI
o] &3 FGF AELFA p63 FAA FAWMolE= A gl wkdA T ) FE o
p63 T o] wukgo] TR 2 mjQl w0 g0 At w2 ojey A ¢t
FoA Bt A5 A, ek p733 p632 QI7HY] bAoA et §HA 9GS
st Aoz AZ EATH A g AdE oA p63 HdS AFgk o Ao A
= p638] et Ve AlAkebEA 919 At dXTe Bl
pb533% tYEA p63 FF-AE C—terminal L A7FA] ©+E splicing®d F719 t&
promoters E3d HAd AN TE  transcript® zh=rps B0H0 3 632
transactivating domainS zZt= TA isoform¥} transactivating domaine Zi#] 9%F+= AN &=
L truncated isoform® T ZE°Z U, XN Y2 transcriptES 2+ p537)
HI2E Ve B wbi Ve sk ol A4S Zteval BRasa 3l TA isoform<
p53¥} H|=EHAl FYFAA 7S Roli= Wb ANp63(p40) isoform> p53% RiU|eh:= 7]
T 5 FSRads AL vy Busan ot
Sulimans< pb3°] A<d AF +HIH A% -?ijé’b}ﬁ]OﬂH ANp639] e S Helo
27 FgolA p63 LA el F1A FEo] ohd thE EATEE JAe AARG.
o] A+ AFE wild—type pb3—protein®] IF&o] <kyp A7 JEHOF AND63
isotype?] ZAE Fudth= AMAS R 13 Ratovistski Gofl 28 thA] dhH gl gl
g FoEAE oW Fyel p53 AWl = ANp63S #TAA7E 7)so] A EE
v o2 e pb3 AWM= ANp63S TAAI7|= 7lEo] AAEE Ao E e
o, weEba] gkow kbAoA p53 Eiwiol o] ofW FEjrl p63] Atz el
AZF A=A dgske Ak SHEE Aot
o]t Ao A= transactivating isoform¥ truncated isoform? & $§lo] EE p63
isoforme< Q12ete GEEA FAE AFESE T 28y Truncated isoformo] 3|4, 2k
Z, A A 9 ez, 357 A9, AP T AY A g e AAAET el
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B eM FA ek AAMES] vlEs AAs] 9 W Aol AT old e
ATFEL Syrian WAE FTERAA Z2AME] ZXAE proliferating cell nuclear
antigen (PCNA), bromodeoxyuridine (BrdUrd), histone (H3) mRNA, morphology®® %
< ol &3t Z7tel ZAAE AR oE AEFVE dAE 4] wiEe] doF <l
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up
Fig. 1. In 16—week DMBA-treated buccal pouches of hamster, cancer mass
formation was observed(A). To obtain tissue for biopsy, the buccal pouches were
dissected and exposed(B). In buccal pouch tissues after fixation at cardboard to
prevent distortion, very thin normal mucosa in 4—week DMBA—treated group(C),
whitish and thickened dysplastic mucosa in 8—week DMBA—treated group(D) and

cancer mass formation in 12,16—week DMBA—treated groups were seen(E).



Normal Dysplasia SCC

o LS,
Py

7

H&E

p63

PCNA

TUNEL

Fig. 2. Immunolabeling of hamster oral epithelium. p63, PCNA and TUNEL assay in
three groups (normal, dysplastic and SCC hamster oral epithelium) were examined. In
H&E stain(A,B,C), carcinogenesis in a time—dependent manner was observed. In
normal epithelium of hamster buccal pouch model, nuclear positivity for p63 and PCNA
was mainly observed in basal and suprabasal cell layer(D,G). And in dysplastic (E,H)
and SCC(F,) epithelium a higher percentage of randomly distributed p63— and
PCNA—-immnostained cells was showed. The percentage of apoptotic cells by TUNEL
assay increased at the normal—dysplastic epithelial transition(J,K) but dropped in the

SCC epithelium (L). (Original magnification x 200)
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Fig. 3. Easier detection of small foci invaded into stroma in p63 immunostaining (B,D)
was observed than in H&E staining(A,C). And in better differentiated squamous cell
carcinomas (E), p63 was not expressed in surrounding cells of keratin pearl, whereas
more uniform and homogeneous immunoreactivity was seen in less differentiated

tumors (F). (Original magnification x 200)
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Fig. 4. Quantitation of p63, PCNA and apoptosis staining by tissue type in hamster
buccal pouch oral cancer model. The percentage of p63 labeling keratinocytes
significantly increased for each stage of carcinogenesis. PCNA labeling increased
significantly from normal to dysplastic epithelium, but not from dysplasitic
epithelium to SCC although increasing. The changes of percentage of apoptosis

were not different significantly.
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Fig. 5. Comparison of labeling patterns. (a) PCNA/apoptosis (MI/AI). The ratios of
PCNA (mitotic  index—MI) and TUNEL (apoptotic — index—AI) fractions of
keratinocytes in control, normal and dysplastic epithelium were not different
significantly, however malignant oral epithelium showed a significant increase in the
MI:AI ratio (P<0.035). (b) MI/AI vs p63 expression in normal, dysplastic and SCC
hamster oral epithelium. The increase of p63 immunoexpression closely reflected the

change of the MI:Al ratio during oral carcinogenesis (P<0.01).



