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Background and Objectives  Although human papillomavirus (HPV) infection has been
recognized as having an important role in the pathogenesis of head and neck squamous cell
carcinoma (HNSCC), there is no simple and reliable screening test of HPV infection in HN-
SCC to date. In the present study, we investigated the usability of pl6 immunohistochemical
staining as a screening test for HPV infection in HNSCC.

Subjects and Method Paraffin blocks were obtained from 45 tonsil SCC patients, who
underwent surgery as an initial treatment between 1995 and 2004. Paraffin blocks were also
obtained from 20 normal controls. Expression of pl6 was investigated immunohistochemi-
cally and these results were compared with results of HPV genotyping and the real-time
polymerase chain reaction (PCR) assay of viral oncoprotein to validate pl6 staining as a re-
liable diagnostic tool of HPV infection.
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HPV genotyping

26714 HPVE] L1 sequence®] gt oligonucleotide
probeo| ¥-ZE HPV genotyping DNA chip(Biocore,
Seoul, Korea)2 AF&3}ct Lo tidt consensus PCR
productE HPV chip®] probeel 2] & 532 nm
laser& ©]-&3t fluorescence scanner(Gean 4,000 B,
Axon Instruments Inc., CA, USA)Z HPV genotypes
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Real—-time PCR
TagMan—based 5—exonuclease quantitative real—

time PCR assayE ©]&3sto] HPV-16 E29} E6 open
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reading frame(ORF)9] copy number& =743}ttt E2
9] primer®} probe= HPV-169] integration ¥ % 7}
% &35l HPV DNA2] deletiono] ¥ojub= 3291 E2 ORF
9] E2 hinge regiong 14 4= QJA TRl o, E2
2} E69] copy number? H|ZE %3 AE% HPV-169]
integration o]¥-Z shelsloitt 1)1 E29F E4 ORF7}
1%, 43 integrated HPV—16 gene& zH= 7o &
AR G A EF2 SiHaZHE DNAS F&3}0]
E2(negative)2} E6(positive) amplification®] thF-o
2 ARgatelom, Al vrole|A 2 sample®] E62
OF} SiHA cell®] E6 9F9] &2 3199tk PCR ampli-
ficatione 1xiQ SuperMix(BioRad, Hercules, CA,
USA)¢t 200 nMe] E2¢} E6°ll £0]4<1 primer, 100 nM
dual-labeled(5Hex abd 3'BHQ2) E22H5'FAM and 3
BHQ®1) E6 fluorescent hybridization probe, 121l ge-
nomic DNA template 200 ng2 AFE3}Y] realtime
iCycler™ PCR platform(BioRad, Hercules, CA, USA)
oA Al FE L2 2719] hold program, =
50l 287F, 95%keflA] 10870 T AR 1 ot
= 95%0A 16% 5t EellutdS xFtel= + @AY
PCR ZHgo] o]ojxl Tof 60=oA] 1871e] 7 s I3
= ARoH, F 453] ¥l

£ 24

7 42 o] o MmUY AHgEto] R
e RS AFRAL BT G25E pgto] 005 v]
Wl A9 SAMOR o7 Ao UFSYen, B

A2]+= SPSSWIN 120K Z 21318 ARg-sto] BA5H3IT)

o] HgA et @Aty di2tol A pleel| digh
23}, 457g9] H=HPA| S g
|

FAASE ple WA Mo] FoFol sl Eol*éoi
W5 HoFh(p<0.05)(Table 1),

e HFA EZEO] WA 225t A pl6e] HE
2 T2 FEAEL Aaf Ao 4] EEglorn JR §
I (lymphocytes)H &5 (secretory gland)ol| A= oF
sHA| {EE7|E QAN FHel 7HY 22 Al E(mesen-
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chymal cells)ol|A= pl6 HIEH-So] Takw x|
(Fig. 1. ¥ 7y HEAY¥o s ArdAes o
A= HE 9} A (crypt epithelium) 2 HjEAl(germinal
center)ol| A pl62] Wo] mofshA HEE O, HE9)
F S HEAdT A= pl6e] WEo] W= R oktHFig. 2).
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HPV genotyping

W HPA| QL A} 450 F FAIR 2795 AEst
ol HPVY] #4495 &Ish| 913t HPV genotyping
= Aldstslom, 279 plee] WdH 321 F 2192} pl6
=R 92 131 F 692 =St HPV 44 o
b A3t pleol FAT-ES Hl oA 219
18ollA] HPV 7Ho] 2h1=|lar, pl6el &4
67 FoA= 50%%1 3HollA HPV7ZE el
JHhe-S Hel o] SAARSS Kl wtEot &
Ao 2 (o5t HPV fHEH| &0l E34tH(p=0.019).
HPV Zhgdo] 2RlE 210 FollA HPV-1631 771 209
(95.2%)°19).0H, V] 1= pl6ell /dQ1 BAF=E HPV-
33(4.8%)°0] HEEoH HE oofA FE 7FE o= §
Itk (Table 2).
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Real-time PCR

pl6 F/deldA HPV-169] ZraH 184} pl6 S/dold
A HPV-16°] AAE 2915 o2 pled] & viral
integration ¢J% ¥ viral copy number®] %A H]ulE}k
7] 93l Tagman—based 5—exonuclease quantitative
real-time PCRS A|8§3}ict E2¢} E69] H|&=2 HPV

Table 1. Expression of p16 in tonsillar squamous cell carcinoma
and chronic tonsillitis

p16 immunohistochemical staining

Positive (+)* Negative (-)
Tonsillar SCC (n=45) 32 (71%) 13 (29%)
Chr. Tonsillitis (n=20) 0 (0%) 20 (100%)

#more than 25% of the cells were stained. SCC: squamous cell
carcinoma

Table 2. Relationship between expression of p16 protein and
HPV DNA expression by PCR in tonsillar squamous cell carcino-
ma

plé

Method Total
+* —
+ 18 (86%) 3 (50%) 21
HPV
- 3 (14%) 3 (50%) 6
Total 21 6 27

xmore than 25% of the cells were stained. +: present, —: ab-
sent. HPV: human papillomavirus, PCR: polymerase chain re-
action



DNAS9] integration o]F-& ZRRIgt A3} pl6 F/golwA
HPV-169] 7rd% 184 & 16904 HPV DNA9] inte-

gration®] TEE|RI O, o] & 69= complete integra-

tiono & &0l UHA| 29+ episomal typel &
Hl=|QlTt, pl6 SAdolwA HPV-169] HEE 29 F 19
= episomal type®]l U] 19]= integrated type
o 7 skl Uct A9 viral copy numberS B3 2
7} pl6 FAolHA HPV-160] A=l 9la HPV DNAZF
integration® 169= X% viral copy number(E6/
SiHa)7} 0,01 oV3e] 4212 Lehglot, pl6 SA4olwlA
HPV-169] 9% 19]%= viral copy number”} 0,0001%2
- 2HA SAEA e = 7 719 viral copy numbere

ot o7k UltH(p<0.05)(Table 3).
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2| TR WA RIS S/ HPVE} A7} QL
= Ha7t glo] FA45eE WAolAl HPV 7] F-87d0]
Az AX I Yk International Agency for Re-
search on Cancer(IARC)ol|l 2J3)] Alsje of=t& <1t
ofshH HPV g9e] 76679 4% & 3.9%°14 213l

p16 Expression in HPV(+) HNSCC I Kwon MO, et al.

¢ Fig. 1. Up-regulated p16: strong
staining is evident in much of this
moderately differentiated SCC; in
| contrast, the staining of the adja-
, cent normal epithelium is weak and
mainly confined to the lower layers.
Original magnification X200 (A), X
400 (B). SCC: squamous cell carci-
noma.

Fig. 2. p16 immunohistochemical
| staining in a normal tonsil from a
patient without carcinoma. Weak
p16 staining is noted in the reticu-
lated crypt epithelium and in follicu-
lar dendritic cells of germinal cen-
ters, but it is not seen in the surface
epithelium. Original magnification
X100 (A), X200 (B).

o, 142789] FQIF FollAl= 18.3%¢] E3kirt” Kuo
579 el wh=w FQIEe] 50% o] AfollAl HPV DNA
7} AEEoH, HERO] 9 60% o4& ARA|EHL
E3] F4RgoA TAHREE HPV FoA= HPV-169]
90~95%< AR HuEw glom ) B ol e
HPV #F¢do] Fol=l 217 o)A HPV-16°] 202l 95%
£ AAS) o] A-tet vgh AitE Hololnt o|AH
Tl dAol A HPV o] 583k 49l qlxpa 27t
EHA o]F Adslr] gt Bl izt At Eis] o]
FojA| L Qe

HPV v}o]#]AE= hit—and—run mechanismo]] w=2X]
Il F7Re Ay Igell HPV DNAZF 2145301 ks
817] wiel HPV #aS zdsh] siAe S35 2y
Iy F A71e] BARle] FFAE el HPV DNA §-5&
Zshd "ok FA7H] FARYGo|A HPV vholg| A 7t
& ofE glshr| el o] 7HA AAF Hrol] ARg-E|o]
St Z7]9= southern blot HHS Wol ARE-3}% O,
AR Aot Zgke] AFSE I 9l 2A]9] iR E mef
3 zajo]7] wjEol HPV 9] zichol| ISH Hio] wol
AL Qo AHekel AT Fof shuR HalEa §)
t}. Lee 570|4t Begum 5] sl ISHE= #4E Al
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Table 3. Tonsillar squamous cell carcinomas: results of p16 im-
munohistochemical staining versus Tagman-based 5’-exonucle-
ase quantitative real-time PCR

Patients :/ ;\; ((:E%%SOO)' Physical status plé
1 0 -
2 16 0.03 Integrated +
3 16 0.01 Integrated +
4 0 -
5 0 -
6 16 1.26 Episomal +
7 33 -
8 16 0.01 Integrated +
9 16 0.00003 Episomall +

10 0 +
11 16 0.62 Integrated +
12 0 +
13 16 0.03 Integrated +
14 16 0.02 Integrated +
15 16 0.34 Integrated +
16 16 2.42 Integrated +
17 16 1.48 Integrated +
18 16 0.005 Episomal -
19 16 0.14 Integrated +
20 16 0.16 Integrated +
21 16 2.58 Integrated +
22 16 0.0001 Integrated -
23 16 0.21 Integrated +
24 0 +
25 16 3.41 Integrated +
26 16 0.04 Integrated +
27 16 0.13 Integrated +

HPV: human papillomavirus, PCR: polymerase chain reaction,
No: number

Eol 24 v 912 W AIE ] AT 2 5 o] So]
o] =om, 1ntegrated HPVE #ol6t= gl =82 &

tha &kgleh AlA]o] Fakhry@t Gillison®< “ISHE= HPV
E AeS A = s e E 7P 783 o]
o efal Agskeleh, 1euv ISH W2 AR o]4d9

HPV DNAZ} MOME AZo] 7hssp] Wil ug=sl d
oA, kS AF] HA A (oncogene transcription)
& WA BRIt o] TR AHET Y 1
#A PR PCROY 7|23k wrio] 714 de] AR 9l
t} PCR2 v|&F9] virus DNA sequences HEE 4= Q)
o] HPV HfolyA 7+ Avtalr| st vhd 2= 713k ulzh
=7t 22 Aog dEA glet 2 7] By 7R n
Qlth, Lorincz 570l oJsl® 7129 PCR WS 7ol
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I skGi}, TLEiA F 2ol el vlad 7k quanti-
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tative PCR W#o] AF2E]31 9Jth® Brandstetter S99
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459)10) HEQFE & 329)(T1%)0 4] AA| ESAZ] 25%
ok alElol by 2L wale), et Eel W
Al W2 20904 = 57 pl6 HAGM A 373
0%)& Yol p16 HexAststAMR o] FaFof thgh
oS 7L S ERIT 4= ASTH(p<0.05). p16
Qiﬁﬂ'ﬁ HAE AP HEe 23S AWEY
HANEE-2 2 S| 222] 3} A zd o)A
rPR AN 2o A= = A] eFgkeh

(Fig. 1). 2] HEEA| &S w2 oA % pl6 HARE
5] oFsiA|g =2 =] AT (crypt epithelium)e}
Hj=Al(germinal center)o|A TEE QO HIEAFT Q]
TS BHS A= HARHE-S Hol#] ASith(Fig, 2). ©l

© H=ete] A97F HPV #edell Fefsithe Bug i
sl &k 2 5 plee]l PA-ES B2 3204 217

tlo o

. < 521 13 FollA 698 e &2 HPV ge-
notyping DNA chip(Biocore, Seoul, Korea)< ©]-&3}o]
HPV Z:,"o:] (e} g}o o].od o:q =& 7}01] Ez]];@ oz (_)4?:)‘1—
2Fo](p<0.05)E HYS =M pl6 FAo] HPV statusﬂ- A
3 AL 7T 9SS & 4 Ak Kuo 572 92
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dictive value)2 Bt} Klussmann 72 HPV 94 T
7452t 18 % 89%%1 167904 p16ell thal] A dﬂég—a—
Helom, & ATtollA= HPV o] el 2178 FollA
18'go] pl6oll thafl Rk Kol A d&E 85. 7%=
o|d -5 Hlawsto] H|wA & $AE UERHIH,
o] QJofx= Gillison o pORS 3l HPV o] &l
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o] 27 50%(17Y), T1%(24)2] ¥4 dEES B Is|=
stk ISH #e o83 Begum 579 dFto] ojshd
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ral copy number7]- 37] wfj&of pleof sl /dHk-s-
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