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Background : The most frequently reported risk factors for head and neck suamous cell carcinoma are smo-
king and alcohol. But in a recent overview, human papilloma virus (HPV) infection was revealed the important
carcinogenic factor in oropharyngeal cancer. We aimed to clarify whether HPV directly effects on the oncoge-
nesis and biologic behavior of hean and neck squamous cell carcinoma by comparison with infection preva-
lence, and physical status of virus.

Material and Method : We used HPV genotyping DNA chip (Biocore, Korea, Seoul) arrayed by multiple oli-
gonucleotide probes of L1 sequence of 26 types of HPV and HPV genotypes are identified by fluorescence scanner.
The copy numbers of HPV E2 and E6 open reading frames (ORF) were assessed using a TagMan-based 5’-exonu-
clease quantitative real-time PCR assay. The ratio of E2 to E6 copy numbers was calculated to determine the
physical status of HPV-16 viral gene.

Results : We observed a significant difference in HPV prevalence between tonsillar cancer group and con-
trol group (73.1% vs. 11.6%), and most of the HPVs were type 16 (87.2%) and integrated (94.1%) state. In
terms of oral tongue cancer, we demonstrate that 30.5% has integrated HPV-16 in cancer tissue. But Glottic
cancer only 1% is related to HPV-16 integration.

Conclusion : This study revealed significant relationship of HPV prevalence with oropharyngeal and oral
tongue squamous cell carcinoma. Most of HPV were 16 type and integrated or mixed, HPV-16 integration could
be directly related to the carcinogenesis.

KEY WORDS : Human papillomavirus - Integration - Head and neck squamous cell carcinoma.

B QI 2007SRIE TS olstelsl TR o] FolRS,
AR A, 120-752 A% AUNET AEF 134 QAL 34e]s} ofulelfstm
23} (02) 2228-3600 - %% 1 (02) 393—0580 * E—mail : shkimmd@yuhs.ac



El=y

TN REATEE AR W) 6% el
ol ol g APHES WA ool o3 LB 5%2
AA g e e %

d A3t vlawsh <) 9l

—

o} b B ek R0 el 26
o= ol AN WHALLO] WARH 7)Ho] o}

SERIDUE R

Fo% olf % shietn e w

eh] B gl Aol 7S Wl o] A=
Azl e Wraseln B0 BEiE ol X
Bos iolch T4 BPAEA) WA R4

P EE Rog dER AL FA &5 4 I
AT 97 Fol Yo, AgR 5ok $Ape] wl--A; gk 1

AgFelolgh= Bavt 9tk QXHFEulol# 2 (Human
Papilloma Virus (HPV)) ¢ Bxetel] #3t F waie] 9
shd, AA 219 51%°4 HPV DNA % 7}2& AR,
o] T 7P E3 T893 1P HPV-162R=
Bark okl webd BEgre] gy 1 % HPV7}
ofgtttal 348 4 ol ol vlolgx e A -
= 57] wiZolgtar A7t sk At T2 A ATE
sto] |ESke] 2k 71| HPVZF 2% ok
gl vl QIek? spAul, HE F 7)) tfst Foke of
glol] 9lo] HPVZF AAA 0= ¢d7o] 9= =

2 Bgalsitt. IFe} 1A 7 W TR HPV

o]

o] 7t o7 0ld gFFo] PAYH o] oy 31 o+
o] HPVel A %“’c} whiko] gijlo] & 4= gl& Aol

T3 T St
AAN7HA] A A2 F3l ¥
AT Adg EAYESE HelE
o}, HPV ©#Ql E6+ pb39 #3lE X5kl E7-2 pRb
5 =33} A7|aL ofolx 7o AlEoR ulole Al &
&t (integration) ©] dojytt, vlole| A~ F@z st F-:4}
9] £e]= E2 ORF (open reading frame) 9|4 713 A
doJuAIeE &9] $akzel4&= E1 ORF (open reading
frame) of|A WS | = Stk 7 FE B vlole| Al H
A} ZALe] 0101 Qat, E2¢] #eli= E6/E7 T4
o] A e Zdeto] gAo® oMsE sl A
wUZ §3o] ¢t ¥ Episome AEjollM= E6/E72] AAF ¢k
Al HPVE 9% M 4 Promotor AR 93] 24
= o] RS AHARI) YY19 AT £33t nlolg]
24 a8 AEA BRIk 9 QRS wh=t} Y
UJrEVﬂ 7} gl eta] QAo whE 7 HF A el A
HPVE] 5 Alsule] g8 o5 3238 physical status

15170 HPVE) A 3%
S qokstd Bevt 2

Reiyg)
=]
j

S $A3ka olsh BAR £ 4% HA4 pl6, skpl,
survivin, cyclin A, cyclin B1, HIF-1a EGFR¥} c—my-
cpl62] S dolr o2 HPV L T4 A At &
A a9k QRIS TESR: e AEe Azl £
RHGAELS] B F kg PsHen wEA Bew

PERE

1. ¢c-DNA chip ©I88t Mt DIYHEN SRIN HPY
#3E Hu

1) T8 =9 M DNA F&

1995%5-€] 20057k 7|3t 59k st &3]
oju]RlF 8t wAeA HES| HPAES

527, 7S] HREAESe R e v 36T, 7Y
AL C R & v 94 Ao 2AS o= &)
CH(Table 1). ¥}l 8502 10 vlo]|ZZv|E{ghe] 2
WS 8tof DNA FE5 18l 1.oml ofl=232 FHo
Ut AT 29E WAEh] flE v rlo|laEEEE
As) AHst & $ 7 55 Aty s w1l
EES A 5&3F AElekal o] 14000rpme] &%
2 AR QiaAmp DNA minikit (Qiagen, USA,
CA) & ©]&3to] DNA & F=3ith Fds 54+ st
#2]¥ DNAS 9(260/280nm2] H|&) 2} A (260nmelA
9 &4 S A4t} Positive control® 2 CasKi A3
o} SiHa Al2E= 24k ujx]e] oF 547t 5430k (Cas-
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Table 1. Distribution of stage in patients with head and neck

cancers
PTC GC TC Total
Stage | 2 25 10 37
(3.8%) (26.6%) (27.8%) (20.3%)
Stage Il 10 19 16 45
(19.2%) (20.2%) (44.4%) (24.7%)
Stage lll 9 13 3 25
(17.3%) (13.8%) ( 8.3%) (13.7%)
Stage IV 31 37 7 75
(59.6%) (39.4%) (19.4%) (41.2%)
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Table 2. Primers and probes used for real time PCR
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Name Sequence Tm(C)
Probe 16E2 5’-(Hex)-CACCCCGCCGCGACCCATA-(BHQ2)-3’ 70
Primer 16E2F 5’-AACGAAGTATCCTCTCCTGAAATTATTAG-3’ 59
Primer 16E2R 5’-CCAAGGCGACGGCITITG-3’ 60
Probe 16E6 5’-(6-FAM)-CAGGAGCGACCCAGAAAGTTACCACAGTT-(BHQL) -3 69
Primer 16E6F 5’-GAGAACTGCAATGTITCAGGACC-3’ 59
Primer 16E6R 5’-TGTATAGTTIGTITGCAGCTCTIGTGC-3’ 60

Table 3. Comparative prevalence of hpv in head and neck cancer
PTC GC C Total
Number 52 94 36 182
HPV prevalence 38 7 13 58
(73.1%) (7.4%) (36.1%) (31.9%)
HPV-16 prevalence 34 3 11 48
(89.5%) (42.9%) (84.6%) (82.8%)
HPV-16 integration state 32 1 6 39
(94.1%) (33.3%) (54.5%) (81.3%)
HPV prevalence in control 8/611 0/152 1/253 9/101
(11.6%) (0) (4%) (8.91%)
Significance of HPV association with cancer p<0.0001 p>0.05 p>0.05 p<0.001

PTC : palatine tonsillar cancer, GC : glottic cancer, TC : tongue cancer, Control 1 means chronic follicular tonsillitis, 2, vocal polyp,

and 3, leukoplakia
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