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Detection of Human Papillomavirus
in Laryngeal Squamous Cell Carcinomas

Wan Soo Kim, MD, Sung Yong Park, MD, Hyun Woong Ma, MD,
Nam-Youg Doh, MD, Yong Gi Kim, MD, Do Yong Lee, MD, Han Jo Na, MD
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College of Medicine, Chosun University, Kwang-ju, Korea

Human papillomavirus(HPV) is epitheliotrophic virus invading the anogenital tract and the upper
aerodigestive tract. HPV produces a diversity of benign and malignant tumors. In this study, the author
determined the frequency of association of human papillomavirus(HPV) and laryngeal carcinomas and
investigated the significance of HPV infection of different subtypes in the turnorigenesis of laryngeal
carcinoma. Laryngeal squamous cell carcinomas from 34 patients who did not have preexisting papillomas
by clinical history were retrieved from formalin—fixed, paraffin-embedded blocks and analyzed for HPV.
Nineteen cases were tumors of the true vocal folds, 11 were supraglottic and 4 were transglottic. HPV
detection was done using polymerase chain reaction amplification with HPV L, consensus primer. HPV
type was determined by the same method using HPV-6, 11 and 16,-18 type—specific E6 primers.

The results were as follows :

1) HPV DNA was detected in 7 cases among the 34 patients(20.6%). According to the type of HPV
DNA, HPV-11 was detected in 3 cases, HPV-16 was detected in 2 cases & HPV-6 and HPV-18 were
detected in 1 case, respectively.

2) These 7 HPV-positive patients were advanced carcinoma cases. From these results, we concluded
that HPV was thought to be the etiological factor of laryngeal squamous cell carcinomas.
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Human papillomavirus(HPV):= Papovaviridae®™
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1) DNA &

ety AHE 4 10pmFAZ 2-3704 2 1
5ml Eppendorf tubeol] ¥ Ath oo A&zt 4
5 2¥EE WA A3l A Ad AR T
< F NEF AE F xylene® 7AFRo] H3kon
ojate] A@e] AlEHE At 2 RE JV|FE &
53 AY autoclavedtsd AHE-3H T 1ml®] xylene
£ 4o 60C =2 ¢ 2083 2 ¥ 1500pm
qA 383 A% F 4F9E Hele AA S
3 W&ok 100% S-S 1Imle ol 1500rpm
AN 38TE A EHF F5YE vF o olF
g HAQE 29 w53 xylened AAT F 70%
e Imle ¥ol 1,500mpmollA 383 44 £
F A39L AT pelletd F71FA A3
AZAZ F resine] Eo3le £384(MF wdg
Zt, Cat #DHP-04) 200 11 proteinase K(20mg/mi)
©l8 B& g 5T Fx0 FFEE¢ FA3d
Z7 H¥o| ¢H3] {IAHEE FAG 2 F 10
B BoFn 4o AHE ¥ 1,500rpmol A
380 ALY A3 4E Al tubedl SR

2) Primers ¥ Controls

HPV type QEE EAjd FEZA)7)&= 12 PCR
% Z0|AQ primerZ 23 PCRE A133I9. 14
PCRS 98 #3(type 6, 11, 16, 18, 31, 35, 39, 42,
45, 51, 52, 565 409F & ¥ HPV A& &
% F% A2A(consensus primer)E ©]-&3%
oo HPVY L1F-9 F 454l A& f-Eez
Aete AZE primer(f @t E ALE-319
t}. 23 PCRE fr¥ 5014 primerZ nested PCR
£ A3 ey ¢lE primerZE HPV 6, 11, 16,
189 47HA] 8 & A8 e o5& E6R Yol
A A4 E primer(W@vicl ) o]t
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PCRY ) §A%-2 aerosold &l 7 PCRAt
Bo 93 odRld oz A9 $AE Y3ty
UNG(Uracil-N-glycosylase) 2] & 3t 24¢
DNAE AASY F+ L99R A8 2E 1x
PCRel AH&3t4dt.

HPVZE o7& ¢7] 9% 44 dE2TLEA
£ ojul HPVA el &43A e AT 35 U
AXLGE 3 MEF CaSHPV 16°] 200copies/
cell), HeLa(HPV 18] 10-50/cell)(t gkt ZHE o]
£3589} SAET S template DNA tale] &
Z2d FESTE FFo2 AHEERT) o] FAA
= AYA R4 WE control DNAY 2¥9& WX
371 918t DNA® 2243 PCR-g& AT &
4L 7 g FhAM AP

3) Polymerase chain reaction

Biometra*}2] UNO-Thermoblock$ ©]-§-3le] PCR
< AP3deh PCR ¥ FFL 50u1E 34
3 1% PCRA] 42 10x reaction buffer 5],
25mM MgClz 6 ), 10mM dNTPs 1 g, primer 5¢
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u#l, 5.0U Taq polymerase 0.3 zl(tgwtzd),
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(UNG inactivation), 94TdA 3% AWA
(predenaturation) Al & 94Tel A 30x ¥A
(denaturation), 56 CellA 30% Z ¥ (annealing), 72
TAA 30%2 A% (extension)E 4038] ¥HEA] 83519
31 apx]gto]] 72°Col A 583t postextensiond A3
34tk Al 22k PCR¥-8-& Al 1A PCR AHE 1
1€ DNA template® 3}3 10x reaction buffer 5u
L, 25mM MgClL 6«1, 10mM dNTPs 1u1, HPV 16,
18, 11 primere 6 1(10pmoles), HPV 6 primer:
4 1 1(10pmoles), enzyme stabilizer 4ml, 5.0u Taq
polymerase 0.3 zl(dge|d ), FHFE F3o]
50u17t HA £33 504] mineral ol & ¥
2 HE F UTIAA 384 228 APz vlA]
ghof] 72T oA 583}t postextensiond A1 3314 th
PCR A2 A4E(10uDE F3td 1,19 loading
dyest & 42 ¥ ethidium bromide’} 42 2%
agarose gel9lA] 100volts2 30-3B587 A719E38}

I ultraviolet light3to]A] DNA $ZAEE <ls}
K[k 27 BAAEZ 100bp Z7I(AF ddE
A3 I 242 1, 23 PCR¥ ¥ 19 dF€ 2
1A M7t 3FE BE FHLE BFIAG.

3 AR SHRA

ZA%%H feol4d #BAL Chi-square method®
stk foA4 HANA F9 &L p<O05EH
2 AsAh
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1. A4t @ He| ZASE SAN HPVDNA HE
A5 o2 HPV DNA HE&E&2 604) o]/l
A 214%2A 604 olFTrRT 4 FRot B
A oo g 9AH Hrle Al g I
719} Z71gTANAE AellddA AEHA FRe
U A 71 Ivzle Ao 2485 78
(202%)7F &5 FARLEE {% Aol&
Bk %9 F54 HAEY4 S HPV DNA
AES AFZARYNA 118F 68(545%)7F A%
=o] &5 53%0) vzt A vEY FF
Aol g BT HHEEHEH E3xe HEEY
BAE DR 63%, FTE £3H9o] 154%,
v E3heto] 0%E E3xrt 2258 Jd&do] F
ZHE R o BAAYA fA4L e AR 9=
q Holete] FAE Moyt YUA" Fol 214%=E
ARE FHT o fefde] YA Table 1).

2. HPV DNA ool Wa dED Ayt o
A

HPV L1 consensus primerg AHS-3 $¥a4 4
ut-gA A FFG T 74H(20.6%)04 HPV
DNA7} A&=H%en HPVoldel M2 A&Zdd
© HPV-1180] A& AR 38(272%)04 H&E
HAien, HPV-163 0] Y& 4747 &G4
7} 1894 &0, HPV-68 3 183 0] &4
oA Z+ 1844 AEHU o] T AEAEY
A HPV-68 3 118 ] 13, HPV-163 3} 183 o}
Z} 1814 FE ZdE S-S A8t H(Table
2).
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Table 1. Incidence of HPV DNA detection according to the clinicopathologic characteristics of 34 laryngeal

SCC.
Clinicopathologic .

. ients i f HPV %
characteistics No. of Patien Detection of HPV DNA( %)
Age <60 6 1 (169

=60 28 6 (214)
Clinical stage Early (I1&I) 10 0O
Advanced (IM&IV) 24 7 (292)
Anatomical site Supraglottic 11 6 (545)
Glottic 19 1 63)
Transglottic 4 1N ()]
Histologic Well 19 5 (26.3)
differentiation Moderately 13 2 (154)
Poorly 2 0O
cervical lymph node Present 6 _ 1 (167
metastasis Abscent 28 6 (214)
Table 2. Prevalence and subtypes of HPV in laryngeal squamous cell carcinoma
T of tumor No. of HPV positive cases(26)
6 11 16 18
Supragolttic(N=11) +1(9.1) *3(27.2) * x1(91) * »1(9.1)
Glottic (N=19) - - 16.2 -
Transglottic(N=4) - - - -
Total (N=34) 129 3(88 2(5.9) 129)

*+ . coinfected with HPV-6 and HPV-11, * *: coinfected with HPV-16 and HPV-18

v. a2 #

FFEL 99 B T g9 F 12%E A
Zgte e WA 108 A= Fatel wol LA an
F2 60thol e nFA TAsE Roz U
A Yoe. FFUde TYAAL HYAHA &F, F
Aoz gz o AT 108 3 Ad &
Ao A W go] Z7131T o] AL W3}
ol M2y o Y& I g B, 1 99 Y&

Ty gl B4L ZA HATw.

HPVE $8 &9 2A%e 43 FFE} 28
ol Ax 1 FAAE 53] AFAFL F8 %
AY9dez deiA vk, HPV 3 type 67 119
FFATEY 40 WAAND 378 XY
¥ FRF T AT A= HPVS
AAE Wilzs o] EAYET R 9 8AR
L o] 83t AN=HI . FAFE A58
A B4 & F2Edd A =Egoz 77
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Fig. 1. Result of electrophoresis in PCR Lane 1 : size marker.

Lane 2 : negative control. Lane 3 : positive control, HPV
type 6 in 112 bp. Lane 4 : positive control, HPVtype 11 in

359 bp. Lane 5 : positive control, HPVtype 16 in 187 bp &

type 18 in 341 bp. Lane 6, 7 : cases were positive for HPV
type 11 & type 6. Lane 8, 9 : cases were positive for HPV
type 11. Lane 10 : case was positive for HPV type 16. Lane
11 : case was positive for HPVitype 16 & type 18.

R ZF Beoje 22 d9dd A3 o] fud = 9
o HPVS T35 %49 A3 A HxY,
H-2ul5 g 2 Zet53 5 72 9o S
St Sl dFHAUL Kahn S8 FF oA
HPV-30& MZol #x 2439 HPVI &F
ote] fele] © £ uie 7HsAS AAEdch
HPV+E papovaviridae®] €% 22 72 capsomer?)
) Az 2249 8000 97142 DNA virus
2A, F4% 72 zpold] wet of 609 F 9] of
3 (subtype)e] ¥3A 9129, epitheliotropic virus
24 FEOIY AA 9 A EZRANN FAH F
< AAFH EAAAR FAgsta gloke, HPV
o g8 A3 x329 keratinocyteW} koilocyte=
£ 3H(immortalization) 5] A1 = o], A|7to] 73 3}3td
A g, A, sEtEE 539 2e =29dA
(cofactor)#}9] 4528 & Fe] 9ste] otGAZE
o] A Ao o]FojxAAts, o] 3 ZF o
A] integrated viral DNA7F @351, HPV DNA¢)
£-0] A& A (open reading frame, E6U E7%-9)&
el So| HAAMtranscription)7} dojvtn, HPV
type 16, 18 DNA7} X838 F 44 aneuploidy 7}t
% A To|] HPVZE 480 B3itts AL
FH3te F1 givhe, 22U virusEAE 8

3 WY Re FEPm ot AAER A S o]
43 AZW BAAY vinon? ), FAE o]&
3 W22 35s G4 southern blot hybridization,
in situ hybridization(ISH), polymerase chain
reaction(PCR) T ¥e] glth o] $ ISHE S
19694 Gall 5o 93t Hg 2% o)F 24
8o A g7 virusBEA G oA Eo]
ol 7t & HA ez deA ok ISHE S
FHL & BA8HA €1 2R o)Lt
AEY 29 7t & BEF e FA4
WS YERE dE AXE AW X B
AEY ZALEAE I8 5 gl BelAo] =
o}, =8 24 RHprobe)9t & DNAY RNAZHY
Adelnz R MuHeln 3 AFE o] FH,
e ARE o4 & 7] P ofF He
ARANEZ HAL 7besta £334 HAE 73
O AHe] dvhn. 2k A E) 50-2007 ©]
49 virus genome®] glolok AZo| 7tF37]
o) southern blot hybridization®]t PCRe{ ®]3}
o NAE7F Gojztts dde] dthe, o]d] s
PCRS 5% DNAAZA A=} Plxst o
Y 5o R 4% R g gaw
g2}l o] 2022 FFH DNAIAME HPV
DNAE AE¥ + slov»ed 2A=Nd et
H EujRA AT H4FHA PCR 2H4E ¢&
T Athe Ao| RuHew HI T Ay
o2 Wol AMg= 1 gtk

2 dFdAe dudZeq Aze HPV
LI F 4540 e #Eo= Adgsto Az
3 F% A2 (consensus primer)E o] &3le] 13}
PCRol Al4-35om, 22 PCRE {¥-50|4
primerE ©]-83}e] HPV type 6, 11, 16, 189] 47}%]
3& AH2 % nested PCRS A3t ch 349 2
59 BxF 206%0 7HA HPV DNA7 2
Z5on ol 22 BEtd Tl 24E ol &7
d & dFEH v ZE 9 Hoshikawa 5199 20.
6%, Kiyabu 5292} 40% Rt Z2AY A e
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ot HPV DNAZF A2 E 79 448 548 ¥4
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HusE o FEHe Aole fied, ole #d2
o4 HPV DNA7} o] ®o] &= %% Hoshikawa
Fwe] B39t o] Byt HPV DNAS #AE
2 yrjdaes AP I, V7 FFLAME
202%°0 A Jebd vtd 271949 1, 7] FFGel
Ae AEHA R ol FANHLE #9
& FA9t. Jenson5®E HPVl 98] &=
AZ E¥e gi B34 = g #3319 A
A Fz wAsitiy Badtged, 2 939 A
< HPV DNA7} A&5HQ4 74 2% 49 23}
Tt $5% oAy T2 BIALEE BYT o
Ishibashi $#9] B3¢t AX&Ht &3 &
A B2 E JEES 8xk9) 545%00 4 HPV
DNAZF A&Ho A& @29 53%R.t Beke
9 ol BAgHOR FostH oy ¥l 559 A
2434 9% 1091(3346%), HELE 1395
52(3846%)%F <kt o2 YdE RYth

T 73EZ%d BoslE HPVOIE L o] Eo] §
e T4 A% AR mE 37 R YE &
A=), HPV type 16, 18 A% A XojHAdZ A
T4, G AAY S d=sE AER ALE
Hog 19y F(high risk group)o 2 EH3}0,
HPV 31, 33, 355 AHRHYGFTAA LE9] Ao
FAE veeg $55 PP (ntermediate risk
group) 2.2, HPV type 6, 112 AF A UgEo)
b FAERTES A8l donE AHNPT(ow
risk group)2. 2 EHFE=de FHR o AL
HPVE] o}y e A EF G F2 HPV type
16, 18, 31, 339 &0 el Yojdth, HPV
type 6, 112 Hoshikawa §®2] AE45<Y 2385
13 (87%)el Al HPV type 69 Z4<, Tyan 59
S F5golAM HPV type 119] 298 10815 138
(10%)0ll A Rustgoen 7 §5& HF R
A1 HPV type 16°] 3#1(11.53%), type 18°) 52](19.
53%), Aol = HPV type 180 2a(15.38%)
A%< Badgn, 3, JEFFLAM HPV
type 6°] 2#(7.69%), 4 E &A= HPV type 6,
110] 2+t 231(15.38%), 181(769%)S » 13t4ch
E AFoAM e AT4EgNA HPV type 119] 3
#(27.2%), type 6°1 1#1(9.1%), type 163} 18¢] z+
Zt 181919011, AEUelA = HPV type 16

o] 181G2%)AEH o)A BaAEF o
& ZolE Ho| HPVoly o] FFF%4e) e of
HE FLE vAeAE A7) 98ME § o
g @77 H8¥ Aoz Qe

v.d g

359 BYAYALEY M S Loz FHE
2Q49$€ E4M HPV DNAZ ZAsh 94
4 545} vasty Bt 2e AHE AA
1. HPV DNAT 4% % 7TH(206%)14 2&5
1 2% AR AEHUT

2 HPV 29e HE4T o) 545%2 489
53%) uls) FASHoZ folaA Eker, 4
E43-4 4 HPV type 119] 391(27.2%), type 6
o] 14(9.19), type 163} 18°] Z}7} 14)(9.1%)°)
1 AEGNAME HPV type 16°) 14(52%)7H &=
st

3 HPV ¥AE B 79 BEF T35 o9 #F
FAE BIHEES ) ol4e) ATz HPV 7
de FF AHAELGE F2o] A=HE B3}
det AZHY £ Wolsh 290l BE HPY
FQES Atolsh HPV o}g3te duaAe nrh
Be ZdE o489 A7t Wy Aoz 47y
o},
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