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Cervical carcinoma is the second leading cause of cancer - related deaths in women around the world,
and it is associated with the Human Papillomavirus (HPV) infection. HPV genotyping is important
for vaccine policy, etiology, natural history, and epidemiology studies. The use of formalin-fixed par-
affin-embedded (FFPE) tissues for HPV genotyping by reverse blot hybridization assays (REBA) has
not been clearly confirmed in retrospective studies. The aim of this study was to evaluate the useful-
ness and efficiency of FFPE tissues from cervical cancers for HPV genotyping. HPV genotypes were
detected in 52 FFPE tissues from cervical carcinoma specimens by REBA. HPV was detected in 32
(61.5%) of 52 specimens from FFPE, among which 27 (84.4%) harbored single infections and 5(15.6%)
contained multiple infections. The HPV single infections (27) were analyzed by high-risk type 18(8),

58(6), 16(5), 33(1), 35(1), 39(1), 56

(1) and low risk type 11(2), 6(1), 70

(1). The HPV multiple infections

(5) included 16/18(2), 18/52(1), 16/56(1), 16/18/33(1). Please consider being more specific here. Do
you mean the analysis? Please clarify what you mean by “included.”Through this study, it has been
determined that the FFPE specimen is feasible and can be used in HPV genotyping, as well as in ret-

rospective studies.

Key words :
reverse blot hybridization assay

M E

A7 e AR Fol A A H=7h sk, A AA
Ho g /M B¢ 44 A7) & T shuolths, 21, 22 A
& Hto] 8 22 (Human papillomavirus, HPV)<] Z+g o] &
A ARG B Fa ddez deA T, 10, 23]
HPVE Sxupabo] 2] 23} f5Futol e 240 £35t3 DNA
£ FAEAE AT Avh3]. HPV AlE2 2 A o 7,900 bp
o 2719 810719 SAAE FAFO ATH7L. A3k
55 nm®| Aol A AA wpoj# 20]1, A ek oA FE

A FF5E o0 19]. HPVE 9F 200959 fAd o] 9l
T AFAA 17099 F o Dot FHFH @71 Ee] 43
e A5

HPVE 94 $49 % Ao wat 198734 A9
Fo7 BRI 19T &3= HPV S43L 16, 18,
31, 33, 35, 39, 45, 51, 52, 56, 58, 59, 68, 82 5oL, A% &zl
&3t= HPV 332 6, 11, 40, 42, 43, 44, 54, 61, 70, 72,

*Corresponding author

Tel : +82-51-510-0567, Fax : +82-51-510-0568

E-mail : jjinhw@cup.ac.kr

This is an Open-Access article distributed under the terms of
the Creative Commons Attribution Non-Commercial License
(http:/ / creativecommons.org/licenses/by-nc/3.0) which permits
unrestricted non-commercial use, distribution, and reproduction
in any medium, provided the original work is properly cited.

Cervical ancers, genotyping, human papillomavirus, paraffin-embedded specimens,

81 5o UTH16]. HPV fAFol we} E} 94 FHE BY
+ Stk HPV §43% 6, 112 ArtAE fdsta 53], 254
ko] of 60 ~70%°1 A1 HPV x,jfﬂ 16(50% ©1/&)2+ 18(10~
4% AAes HPVIE =
A %04 e R R
¥ 7bs e AETA AAbs 5‘7711 FHAZ AL ¢
it kA HPVY %%ﬂf‘é% 7&/‘}3}% 7/\% om 7k Aot
Gl DNAS] L1, E6,
°l 7H“‘ﬂ°1 A TH20].
1 f‘a AnyplexTM 1I HPV28
Detection kit (Seegene, Seoul, Korea)) DNA-DNA E+
DNA-RNA 2 748§ o] 88 Hybrid Capture 2 High-Risk
HPV DNA TestIM (Qiagen, Gaithersburg, MD, USA),
MebgenT™ HPV kit (MBL, Nagoya, Japan), chip< 7|5t 0.2
3t MyHPV chip® (Mygene, Seoul, Korea), HPV DNA Chip
TM kit (BioMedLab, Seoul, Korea), reverse blot hybridization
assayE ©|-&% INNO-LiIPATM HPV Genotyping Extra
(Innogenetics, Ghent, Belgium), LINEAR ARRAY HPV
Genotyping Test (Roche Diagnostics, Indianapolis, IN, USA),
MolecuTech REBA HPV ID® kit (YD Diagnostics, Yongin,
Korea) 59 #A @A o] /Lo AL Foltt.
% HPV 4% 7“}“‘ of A= ol AT ﬂll‘%% E
AEZY A z22e A AgE2e g4 F84 B7H7t
AP, 3 AFE T st 2 MY FEEL

Jsio] A&

ruln



1026 BBUWYIX| 2014, Vol. 24. No. 9

3 &t A ‘éhﬁxlxl %3kTh HPV 48 uh& HPV 944
g, AEH, 19F TS AN P HPVY WAE, o] &
A ATE 7] A AAEN g =
Hol] 7hsetal A ES} BAAET} A 2
ATt wekA B AFo A= reverse blot
hybridization assayE ©] &% MolecuTech REBA HPV ID®
kité Abgste] st 22 oA o] HPV 438 AAe] A=

< Wrtste], $FH AFE AT FEAS YotR A A
/\] 3kl th.

oo N o

RIS
ZE9g 1 ot =22
B AT A4 2229 14 gt 222 4315
Yo RH FFHAdT i 7| AFHAIERE Fd S
HGHTHYWMR-12-4-010). 7] S8 ol L& 34 59
3 F, AZA AN HPVZE AEE % 52709 AZA R
< Z 534 vrdste 15

o ﬁJrE}Td Ao A 210 tme| A
el GoiA AE T

DNA £&

a8 244H A DNAS FZ317] Y3t dA e 3
Aoz st s AT Add 1
331 12,000 g2 28-7F Aol A 44

Aok 28 o ol ©E(99.9%) 1 miE HA7He ¥ A7
12,000 g2 283t d2oA A& §, 434S v
AL dolFa ougo] ¢ zﬂﬂ% WA EE T

goeldl $4¢ 28 2404 DNAE 33371 93
o QIAamp® DNA FFPE Tissue Kit (QIAGEN, Hilden,
Germany)E Ab&ste] Al 2A7E Al Fd AL Ao whet
FY3AT

OIFFEHI0IA FHE HAL

HPVY A& ZAsE7] 9138k MolecuTech REBA
HPV ID” kit (YD Diagnostics, Yongin, Korea)Z A+-83} T},
MolecuTech REBA HPV ID°& 143702 &zl HPV
18 (16, 18, 26, 31, 33, 35, 39, 45, 51, 52, 53, 56, 58, 66, [59/68],
69, 73)% TP o2 4 HPV 34 2 AP HPV 13
Z(6, 11, 32, 40, 42, 43, 44, 54, 70, 72, 84, [81/87)) & % 2%
HPV #8248S 24 + e A4S kito]th.

2% DNAE $3 0% dta] REBA HPV-ID” kito] A A
33t primer7t E%E WHEEAE AL, FHAA FEHS I
3] one tube nested polymerase chain reaction (PCR)< Al 3
3t1, PCR 5% 3 A& A ZA7F AT d A& A
of me} +3stgith. ® REBAS A7} 42 REBA kitoM

A &% membrane?} $7 91 data sheeto] tj 24 & B

Zajol} Betd o2 yehte gl 9 A %(index) 9ol
Z HPV #38< st th(Fig. 1).

=t
=

Kl

47 o

F 52709 AT AEL A st 2 oA HPVE 4
=9 AAe 2ME 615%S AZES YERRAT. HPVZE
9 3209 AANA Gt gE 2770 AAola EFHAA
5/ AAE Yebgth(Table 1). 2 A7o)] ¢4 A8 T
Ae 8 stetd 2A oA Y g FH S AX
% Chelex” 100 (Bio-Rad, Hercules, CA, USA)° o] &3}
DNAZ %%3}9 MolecuTech REBA HPV ID® kitE A}&3}
of HPV £ 48 AAE & 23, AdaT 235 EAEA
AUA T 379 - M HPV (#4816, 16, 58)7} u%ﬂfﬂ
36%° AZES YerAT A AT o 49 DNA F28H
o SAH] vt Aztstel B AFo) 4E QlAamp” DNA
FFPE Tissue Kit (Qiagen, Hilden, Germany)E Ah-&-3}o]
DNAE %2%3}3 MolecuTech REBA HPV ID® kitE A}&-3}
o Y AAE AAEY AEEC] Foldl Aoz AZd
o o2 A3 A4ARE B ged 2o M HPV 4
ZE0| 388%=Z UYEIWTH19]. Bet3 2o A HPVE H&
3t7] 93t DNAE 28 4% 92td 24 & DNA &
kits AbEsl= Aol AEES w0l d F
T A

G oA HPV 43 £35 B 39387 §49
o] F 2371 HA A 18 A Fo] 87, 58 FHF o] 671, 16

FA o] 570, 33, 35,39, 56 F-AF o] Z+7 144 A
i%ﬂﬁ% FAFol F 4/ HAANA 11 FHF 27,
170, 70 430 U} AZHATH(Table 2). H&7
HPV & 46391 EXE 21 16/18 B30l 24, 16/56
gHrdol 14, 18/52 E&4d ol 14, 16/18/33 HH 7@ ©l
14 AZHAL EJ4ENA AEE HPV 74382 25 1
Aol Ath(Table 2). ¥ A5 23} HEH HPV 432
*ﬂﬂlﬁﬂi 5o ZHES HolE 16, 187 ofA o} A Y A
% 58 fAgol /M wol HEEHAUTHE, 13].

I PT HPV o] A4 RGS FHstAw, 1 9o
T o kA Qo] #FAF UT[3, 9, 12]. Ao YA ol
Ax HPV g€ 7hs/dol SARH Ay AA A g 7 Eel

ol >, rlo ) m-l)l

Table 1. Detection rate of HPV genotyping in FFPE cervical tis-
sues

Number (%) Number (%)

Positive 32(61.5) Single infection 27(84.4)
Multiple infection 5(15.6)

Negative 20(38.5)

Total 52(100)
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Fig. 1. An example of MolecuTech REBA HPV-ID® genotyping index. Other HPV types out of 32 types (lane 1), single infection
of 32 HPV types (lane 2-16), multiple infection of 16/18/39 (lane 17), HPV negative (lane 18).

Table 2. HPV genotype distribution

Infection type

HPV genotype

Number

High-risk
Single
infection

Low-risk

Multiple
infection

18
58
16
33
35
39
56

11
6
70

16, 18

16, 56

18, 52
16, 18, 33
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