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The Clinical Implication of Human Papilloma Virus, p53 and Proliferating Cell
Nuclear Antigen Expression in Head and Neck Squamous Cell Carcinoma

Jong Su Kim, MD, Min Sik Kim, MD, Kyung Ho Park, MD, Dong Il Sun, MD,
Dong Sun Park, MD, Seong Ho Cho, MD

Department of Ololaryngology-HINS, College of Medicine, The Catholic University of Korea, Seoul, Korea

The presence of HPV DNA and the expression of pb3 protein and proliferating cell nuclear
antigen(PCNA) in head and neck squamous cell carcinoma were determined to evaluate the
relationship of these factors and their association with their pathologic stages and cervical lymph
node metastasis.

Among 65 patients the presence of HPV DNA was found in 12 cases(18.5%). p53 was found
positive in 32 cases(49.2%) and expression of PCNA was observed in 24 cases{36.9%).

The expression of PCNA was more frequent in the HPV positive cancers compared with the
HPV negative ones(p=0.0018), and p53 revealed its higher rate of cooccurrence with the expression
of PCNA(p=0.008), which might suggest that PCNA expression has a positive relationship with
HPV and p53 mutation in head and neck cancer. There might be inverse relationship between HPV
and pd3 mutation(p=0.063), but 3 cases showed both HPV DNA positivity and p53 expression.

HPV was detected at a higher rate in the early pathologic stages than in the advanced stages of
cancer, and p53 expression was more frequently found in the advanced stages(p=0.044). These
results suggests that HPV and pb3 mutation might have different etiologic roles in the development
of head and neck cancer, or cases with pb3 mutation might have more aggressive behavior. PCNA
expression showed no difference between early and late stages of cancer. and between cases with and
without cervical lymph node metastasis.
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daiMe old # geA A ¢ A2 EARE
go) wdeg ool WAL oy gAY A ¥
ol st P wolPA AP, FIA FAR
o] o], ddA FHAY B¢ F U A%
A dapt Aoz foste] It gA
Atk

ol% Q19-5% wolgA(human papilloma virus :
HPV)E <F 8000 base pairg Ze olF WltRY
DNA Hlo]EA o 0eiFe] ofgo] Y A9
HA47], 7% B AEZFY FHE SAst
) ofE fQlel) st BidstEo] ghaAe Bz
o 9L = Roz A AF. B9 A2
AR HHAEREANN AF7F uolzl= DNAZL
80%°149 & M= AEH JAFFF vojg L
7} higel wEle) glo] Fag g&e] gHARA
P 2AR RUAZEBINE AGFF HolZas
Agsta, A SloiM e G i) TFE st
= a7t Agge] FY,

po3 FAAE |49A 179 gl fAsHE 99
A FARZA ph3 2 X DNA £44] AX
F7(cell cycle)d BA T A XA apoptosis) &
FEFOEA o HAE AT 9EE 23
B 238 9gAT9EY A 13 2@ 9
AAAE gEHA FE % 4T AF7F B3 /AR
wolot ¢ #AV bz raHQR”, 2 AT
B0 wE2d FAF HPAESES 39%~45%04
p53 $AAY) Wolr} EIFT Y, FW AfF
Z dlolg] 2 ZAEAFNAM AYHE FIHL oY
o] p53 F+3AY EQ] pi3 TS HEgsist
AL GA7]50] SsHEA FTYo] fdE F
£ 7FSAR ANFQHY. o9} B8y £4% B
FAZLFANA AFFF vtolgiirt gqddt HIER
AEHT o, F4% BPAEIEY B85 2
Foll Qo] JAFFF vlola2¢ p53e] LT BA
7} FEHI Qi

Proliferating cell nuclear antigen(PCNA)2 DNA
FHEL-09 BREY o2 DNAEY Foshd,
T AEZAE Yepll= BXAE PCNAY 2
ol ¥t AL DNAEAZL S50 RS 9
patil, g% FFoAe F¥Y g wigd

3 3% PONAY) 2do] J45% wlolgl2 DNA
FAHQ AL EA Yegth= Bast Yo,

olo] A= FAR HPAIFE Z0A 5T
AHukeS ol gsld AFFFE uolglx DNAS A
2313, Wol¥ p53 T I PCNAY) LHAES B
HzAgery gHMoz A, FAE HPA XY
9 Wldl oM AFFF utolg2et phig
A% 9 Foddd R AEEA PCNAY 9
9], 283 o]53} ¢ W], ¥xd Holge] #A
o thale] ok i} St
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1. A

AT HEEdEn gFUE AddEEY
oju|Ql ol ZAGHoZ APAEXYFoZ I
dsle] 2AAA 9 £E4E G FEY HEAX
4 A 6 E d¥oE ST 4 RodEE
=0k 364, SIS 7H, A 148, FIFY 8
Attt EREe 94 98, AR 6AAL. BEA
2 60MFT tiAdsAel AJCC(American Joint
Committee on Cancer, 1997)71%¢l &Jgt ey &
A 4wy, Wz ZR gy Holdhs
o B AL Mg

2. i

WEEAZRE Aoy gAY HEz I F
BE HEAELE 23 F 9¥= PCRI ARgsP)
sl -70Co A3 YERFSI, Unx] 232
g2ty oS 48 10%9) buffered formalindl 173
5=

1) DNA 3%

10T YEEA FEFHPELE 522
ol DNA%Z kit(InstaGene Matrix. Bio-Rad
Labaratories, US.A)E olg3led DNAE FE3%H
o 1A 3 mgd A& FEgA, 15 ml &8 ¢
718 AldT) Y1 A¥ggde AU 9
Arsn 45e AAVLE 1 X PBS buffer 1 ml
£ 4ol oAl dAEe sk 3% S/ ARE
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Table 1. Sequences of oligonucieotide primers

primers ~ Sequence(5™-3) size of amplified products
L1 5-CGT CCM ARR GGA WAC TGA TC 450
L2 5-GCM CAG GGW CAT AAY AAT GG

Table 2. Detection of HPV, p53 and PCNA according to anatomical sites in head and neck squamous cell carcinomas

S R

S

anatomical site No.of cases HPV(%) - p53(%) PCNA(%)
Larynx 36 7(19.4) 19(52.8) 15(41.7)
oral cavity 14 3(21.4) 4(28.6) 5(35.7)
oropharynx 8 2(25.0) 9(62.9) 2(25.0)
hypopharynx 7 00 457.1) 2(28.6)
total 65 12(19.0) 32(49.2) 24(36.9)

4 A7 20 Wt kitr % 200 wE EF3H 56T
olA 15~3087 Asn, Ade] JHE 239
Eold w29 vortex® AUTh Holsle @R
H|@gsHE Sis) 100TAA 887 Agshae A 7
A & FAEEste 334 5 WE 7 PCRA ©f
&t

2) A% uojz]2 DNAY FEF#AANS

2% HPV DNA9 Z3d4dh&-& Ll open
reading frame% 450 base pairg 3FE + U=
ManosE(1980)0] 39kt HPV L1 consensus primer
setE o]-&3t5tHTable 1).

&% DNA 5 o o 02 mM9 Z dNTPE, 10
W 5% PCR ¢39 10 o, 05 mM® consensus
primer, 25 unit® Taq polymerase(Boehringer
Manheim, Germany)$t $F548 &89 % 100 o
o] ¥=E319th Thermal cycler( Perkin Elmer.
USA)E ol&sle] 94TAA 30x 55TCAA 0%
72°CoAA 183t whg-& 358 wHEQS: 72TCA 10
27 A9 sy, g RELZ HPV 16, 18 DNA
5 ug XF DNAZ SAdzzezes 240idl 3
Foo Bhgdg TS Ag 47 AT 3E
MNEE F 10 uE 2% agarose gel(Boehringer Manheim,
Germany)ol A AZ71FE(B0VNA 58, 120Vl 45
)& & 05 w/m &Y ethidium bromideg

(Boehringer Manheim, Germany)22 3083t 48t
o A719E3Y EAE RIS

3) p53¥ PCNAS WYz A4

10%9] buffered formalinel L @Al =
e A FF 4 m FAY FHoz Fg
poly-L-lysine S22 EBAE Eotol=d] £-34)
7 ¥ 56T 22794 308% &2 ALdAc &
glolso) 2ZE 242 xyleneoZ 587 2~33) &
geEgstn 10% AALET2 2~33] FHokE: &
APAAP(alkaline phosphatase anti-alkaline phosphatase)
£ avidine-bioting ©] &3k HAFAE Sk 13
gAle vhes GEE A (clone-DO7, Novocasta
Lab., Ltd. Newcastle, UK)2A F4d7 Wolg
ph3 Tle] mE ulgd= FAE 1110002 S
% 45TAA 1417 PCNAE mouse PCI0 HEE4
Al (clone PC10. DAKO, Novocastra Lab.Ltd.
Newcastle UK. )E 1:50282 343 ¥ 45ToA 30
B A28 238 A= biotinylated rabbit
antimouse immunoglobulin (Vectastatin Elite kit,
USA)E AHgaen HTAA 08T G2 §
% 2-33) MFsla, HT AEAAA 1587 A
% 33 AFsiQch LA HTAA 1087 2
& ¥ hematoxylin®.2 Z2@Aste FA0F 5
A FAEATE FAUT stelA p53 FewE
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Table 3. Relationship between HPV and pS3 overexpression in
head and neck squamous cell carcinomas

Table 4. Relationship between HPVand PCNA overexpression
in head and neck squamous cell carcinomas

Qverexpression of p53(%)

Overexpression of PCNA(%)

Total Total
(+) ) (+) -)
HPV(+) 3(25.0) 9(75.0) 12(18.5) HPV(+) 8(66.7) 9(75.0) 12(18.5)
(-) 29(54. )% 24(56.3) 53(81.5) (-) 16(30.2)% 37(69.8) 53(81.5)
Total 32(49.2) 33(50.8) 65(100.0) Total 24(36.9) 41(63.1) 65(100.0)
+ p=0.063 t p=0.018
o AT B4 Bo) 9 W PHOE WA 2 HW, p33 % PONAZIO| 2

%tk PCNAY g2 wgubiis Algshs 34
of M YMPEI} Aol RYF Yud?, 2 A
FolMde F2 gAFEE HY7] 9E] Kamel
(190950 ARG 712e] wah AA) A E)A
PGS Hole MEFY Hgo] (] s Fds
A R RO, 10% vlul A9 HH, 10% o4
s dgog 247 #ysich

4) AR SAAY

A8 94 ARL F-ARL ol L9 FE
F7t & 3<% Fisher's exact testZ stgch 494
ZAAA 59 #5& P (006 ¥9E Fyth

2

A gAY JEe 3R 598 A 6z E
ApolA @oror, BHAHS 604\ 4 Eode
£ 55 368, aIFY 78 72G 148, 7UF
& 83 S Th(Table 2).

1 & 29000 WME HPV X p53, PONAY 25
v

o) &4 & o FEF HEANEES 23
oA HPV g p53, PCNAY %‘ S BEG 2
T3 29t Table 2). AA 65 4 845 124
(185%)914 HPV DNAZF ZAEEHAL, pb3 T
32#(49.2%) 914, PCNAE 24#(36.9%) 914 &do)
gl= Atk

1) HPV @423 STl po3 28 g Hlw
g 23 HPV 24z B er pd3 2do] &
< HEEZ degtey SAFCE 99: giig
(p=0063). 3#Ix= HPV DNAZAE ¥ pi3 o9
Aol FAl &=k

2) HPV I8 249749 PCNAY ¢3S
Hlaeh 23 HPV $gaolln SAHCE #93HA
PCNA9] @8] §A vebsrhp=0018).

3) pd3 LA el e PCNAS 23 & nud
A pbd WALAM EAHE o8 PCNAY
o] ¥A VebsttHp=0.008).

3 0II\I—U17| ail 231

- S| H 3T HZA [0l
%, p53, PCNAS| W&

AJCCTIZ(1997)o & E71E=R 17], 271 2 3
7\, 7122 EFSIE o, HPV AEdde 344
o2 RAsAE FRorKp=0056). 27117, 2
7DellA JGR371 /DR o w2 =R AE
HA3, pdd e FAHLR 3 (p=0.044)
AL 271gET o £ =2 FEHY0
PCNAY @2 27|95} AdF 2ol /9 2ol
€ EolA gskth AR ¥ZF AHojfFe nE
HPV ¥, p83, PCNAS] Z&oA HPVE AF =
A Aok YAY A wA Uesed 5AA
o= Utk p53%t PCNAS B e F 7ol &
olF HolA gtk

POl WHE HPV
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Table 5. Relationship betwesn p53 and PCNA overexpression in head and neck squamous cell carcinomas

Overexpression of PCNA(%)

Total
(+) “-)
overexpression of p53
(+) 17(53.1)F 15(75.0) 32(49.2)
(-) . 7(21.2) 26(69.8) 33(78.9)
Total 24(36.9) 41(63.1) 65(100.0)
t p=0.008

Table 6. Clinical correfationship of HPV, p53 and PCNA according to AJCC pathologic stages and cervical lymph node

metastasis
Clinicopathologic No. of cases HPV(%) p53(%) PCNA(%)
Clinical stage
1 &1 4(40.0)F 2(20.0) 4(40.0)
me&N 8(14.5) 30(54.5)% 20(36.4)
Lymph node metastasis
Absent 27 7(25.9) 13(48.0) 10(37.0)
Present 38 5(13.2) 19(50.0) 14(36.8)
t p=0.05 ¥ p=0.044
L gollME 6EF 78(194%), IRAFIIAE= T8 F

BEAAESHY wAow g9 we oy w9
FAA Hslel] st FHHT wolgA 7, A4y
AFAZY o, dAAFAA &gsl 5 U
FA83 WHolrl HEHoz Fodra defA )
ed, 32 93= HPV/l F3% AgAEg3e
o] 2% 9&& ks Bt 9l HPV
o] E6, E7 #3449 4EQ E6, E7 S¥ddo] ¢9
A4S AHEQ] pb3 9, pRB 4 EFAE
st o9 BAEY FIAFEE AAEA
PP S fEH= Aoz FAAUY. B35 HPY
typel6T o] I P &3k HPVA 445
+ E6 992 pb3 Dle] F4IF=R(core structure) ol
Agslo] p53 Tl Bafea", ps3 delo] 24
o] 7150 AAHA AXFI|ZE 9siet 4
ApHol) F7h HAA BEHe BueldA &5
A e I’ 2 AdoME wuy
W2 H9Y HPV old e A&E 7 UE MansE
(1980)0] 31¢te L1 consensus primerE o] &% &
dAdqutgoes HPVE AEdHetl(Table 1), 5

A29 97 993 7AY 2 TAFGANE Z7
1485 38(214%) 835 281(5%) 2 AZHAAC
ARAozE GAZ 1282 185%9 AZ WEE
B@ed ol: PaE(19NMe 16%9 H&gdx
Fouret5(1995)™ 9} 11.4%5 = =A9 McKaig
(1998)7 0] A7 BIE ZAM EFF F
AY HEAIPZGANY HPV DNAY ZF§adaut
S0l o3 A& BFQY U5%ETH= Ukt o]
2t AENEY Aol XFH AFHY Ao] ¥
AAES 7, AAPFEY AolFd dF Aoz
A2},

FA% BRAEGEAA p53 F34 ol 39 -
H%2 BIHR Qed??, B d7ME p53 o
9 HAE GAZE RNA29% E o159 BIe} )
5% TS BQU 53 pEsl Ego] §uE
= 7)Aoz 94 o pi3 §AR Wolz
BAAA 71%S 34 Fahe WolF ph3 wlo] 4
AgE 297t oledl, wWolE 9o ps3 Bl ul
227t BolAx, =¥l A9 Az Fyuct g
o o] AEe] EZAGA Hol B AFNAHY
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KJIHGFEDCBA

450bp

Fig 1. Photomicrography of agarose gel electrophoresis of 450
base pairs DNA amplified with HPV L1 consensus primers.
Lane A : Marker (100 base pair ladder) Lane B : positive
control, Lane C : negative contro, Lane DK : amplified
products of patients. Lane F and H demonstrate the positive
signal for the presence of HPV.

AY2AFA Ao sy £ HPY 2%
AR WPFAAL AASHe B O e 2%
g wolga duo] p53 thile] AFsie] p53
thilo] BgAsl o AE dA7IEe A4E
AR Fo] 28 & YIP. pR3t B o
g8 TR Foid & w4 W% suy #F
nosE 283 o o] FRsER pi3 #E%
9] Wolel HPV Zazlel o AuadAe 7hsAo)
ANEQEE AR A2ARY, FARGY, Az
dgelx ol o JABA Bud w A
VOWH - n @l HPV FH2H SHZNA
o pi3 we) WS BAF 23 HPV DNA &4
FolA Aoz pi Fdo) &L ¥xE Yeh}
o JAFAY AFL HIOY EAHoR gt
e Goka(p=0063), WA 3d)N= HPV DNA
9} p33 wele] BEle B BYrHTable 3). $3%
HYAEPE)A HPV DNASH p53 ¢AA9] Ho|
7 BRE #2Ase A9E 484 219 6 ge)
VR o)z AnwarS? (1993)2 BIolA 433)9)

F9H SAFANA p53 BHe] wEs HPY 7ol
EAe] Qe 115 ST, oS p53 Wolst 9
ol & 2xH oz HPV 440l 8 Aoz 4dsiy
i, McKaigE(199)'e 4% ABATIE 333
% s#lela) HPVSH p53 whale) 98g 8)skm, of
A& HPYV 2k p53 4R wolrt A2 vt

Fig 2. Immunohistochemical staining of p53 protein with APAAP
(alkafine phosphatase anti-alkaline phosphatase) method in
laryngeal  squamous  cel carcinoma tissue. The  positive
immunoreactivity is localized in the nucleus (arrows). x400

oPd g UEITE 3Tk o159 Eiolxasg Fo
B MR pi3Y 715E BBEs Adle )
A9} 7141 HPYV Zrg 3} p53 wojrt A= wiytao)
ol EAoz BN FEE & A= AL
&1 & F 9k

Brandwein £(1994)°& 6439l #4¢e yae
2 83 719t HPV 293 #98 Aolg 2
ol itk BIFFPEY, B ATHNT HPV
DNAE Z7|9elA dudez & vEE Yeiyt
At EAGoz foaAE &tckp=0.056). olo]
vl p53 ©ele] HEE APl 2 HER Y
el (p=0.044), ol= HPV Zds p53 A
o7k T3 WRAXLEY BE Ao 2
719 3710 4zt g2A AEsiAY, ph3 FEA
o7t BtE FYe] of APLE APIe AL
B9 RS A4 £ At FAR BuAE
GEM B phio] GHE 43 APE gu
AZIANE 458 ¢ ks 48 Rasziy
po3 HAAY WHol7t e AF U 4FE BY
Rolgke 270 7Rss®®. a7y ph3 SAA}
TR AgAEgEdA 8xe AFE7 E99
A, 4FAC5d ¥ FFE wH Ao Ut B
& A7 FAR, ofF olol s BEs u
AA) gob § 8] Be A7) g Aoz 449

PCNAE £ d5o)q HPV DNA 2H4Ql o)
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A AR sl B ez Bl ByY
(p=0018). ©1& NoffsingerS (1995)7 0] FEbof|A]
HPV 849 Zgo|qrtt HPV 349 Zgo)A
PCNA #@3=7 gty & Aol ShindohE
(1995)* 0] 2414 HPV type 167 PCNA @3
o] 37 vehdg 29 At gAFTE PCNAE p53
ol Bdg ¥ FRME EAFE $95
A e NES HHE 2R (p=0008). olAF 2
S HPV Zgolu} ps3 gaapolel olsted p53
o] 7158 248 Ho M¥E0] A&Fo
gl FAsks AHE $A AL MR
T 5 AP, KamelS (1994)%2 AREGeA
PCNAY 28327} 5248 Aoz Avge:
ME7 gon 97A0st Btk ST Iy
YIEF AJude 3ISAAE PCNAZAQ
HEY 57 §2T8 2%o] YyFog P B
Aoke 1SR ghins (1903)*& PCNA
7} FARS sk v HFE wdeis B
AAZA AHE 4 o, PCNAY) wagol ¥
= AL 5 AN dEzoz AP A5 ¥
= Ag Jujdin FHdh B A7) PONA
9 wdo] zv|4d AP 7ol Ho)S Holx|
Qska, AR 923 FHolfYe B2 PCNAY) B3
AME §J3 Ao]E Bo|x] gkt

ojde B AT AN FAE HBAHELE
A HPV DNA% p53 ®o] 7ol EARoz o 4%
#AY ABS Hol, HPV DNAYAoWA pslet
9 g Bl 3¥E F3lel HPVZEH p53 43
A doj7t EYPHoz X FEE F UASS
Q89 HPV DNAL Z7)olAl, p53 wae) ut
e APl o B HER H=o|, HPY #
g3 p53 82 Holrt £A%R BEAIEY A
A0 o} 27 2719 37l g2 Age §
AU, p53 FAAE0lE Suld o] e IHE
£ 24 758 28t PCNAY @de HPV
DNA 427 p53 o) @aZoli 5 22 ¥x
2 IO o] FYel A Tt AEZHo] YL
£ golapont, 2719 AR 7] wEe) §9
& Aol Bo)R) Yt AR PZA Rolg $B
D% §IF Ho]& Holx) gho} ZFe) tyxg}

zd2 oz 488 247
AR, 4271054 A 24242 B4 £
7 HPAEGFAM HPVS p53 2 PCNA ¢
VI AFAAAY I HAT % 2L A
o2 yaaY.
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