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Human Papillomavirus Testing with Hybrid Capture IT and DNA Chip
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The detection of high-risk human papilloma virus (HPV) allows us to predict the presence and future development of
cervical intraepithelial lesion. In this study, we compared Hybrid Capture II and DNA chip methods for detection of HPV
in cervical swab samples. And we evaluated the clinical efficacy and diagnostic performance of HPV DNA chip and
Hybrid Capture II for detecting HPV in cervical neoplastic lesions. Seventy four patients were classified into three
groups according to their histologic diagnosis: Group I (nonspecific chronic cervicitis), Group II (low-grade squamous
intraepithelial lesion (SIL); koilocytosis, and mild dysplasia), and Group III (high-grade SIL;, moderate, severe dysplasia
and in situ carcinoma). Cytologic diagnosis were based on the Bethesda System. Hybrid Capture II and DNA chip
methods were performed to detect HPV. In 41 of the 74 cervical samples (55.4%), HPV DNAs were detected by
Hybrid Capture II. In Group IIT, HPV-positive cases were detected in 15 (20.3%) of 74 patients by Hybrid Capture IL
25 patients with ASCUS cytology were histopathologically examined: 9 cases (36%) were Group II. In 18 patients with
low-grade SIL cytology, 13 cases (72.2%) were Group II and 3 cases (16.7%) were Group I1. 12 cases (92.3%) were
Group IIT of 13 patients with high-grade SIL cytology. The sensitivity of each test was 82% in Hybrid Capture II and
53.9% in DNA chip test. And the specificity was 74.3%, 85.7% in Hybrid Capture II and DNA chip. In conclusion,
Hybrid Capture TI test is more sensitive than DNA chip in detecting women with cervical neoplastic lesions. Especially,
in diagnosing of ASCUS, Hybrid Capture II test is more sensitive. Therefore, Hybrid Capture II test for cancer-associated
HPV DNA is a viable option in the management of women with ASCUS.
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(McNeil, 1995; Sun et al,, 1995), LA A-FF 2
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JNF7F vpoll =& AEshe Yoz e NEA PAL
2 He] 4740 9)gt ZAAL hybrid capture, Southern blot, dot
blot, EAFI Y-S (polymerase chain reaction; PCR), DNA
chip 5°] vk o] & ME3 2 Haladd og U »f
olel2g AA ks Wil oflr] Wi HEEY 5
o]Ade] Y2 o], Southern blotH-& F 2 o] B3}
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1) Hybrid capture )l

Hybrid Capture II (Digene Co., Gaithersburg, MD, USA)= #
AAT 5% (6, 11, 42, 43, 43 LAET 13F (16, 18, 31, 33
35,39, 45, 51, 52, 56, 58, 59, 68)2] QUR-FF ulelz{x HA}
7Fsgd] 2 dTofAe adol il probed AREEF
o}, AP denaturation AloFd HAE 83 oh-S 65C
g2zzol 4583 BAgh 13711 29 ARFF ulolg
20l type-specific RNA probes} ZAA|E &35 F 65T A
6047+ x| 3t} RNA-DNA hybrid7} ¥3¢ -89-S micro-
plate A FZAIZ] § A7}l Q1AkE 4 (alkaline phosp-
hatase)?} WA Eo] A (hybrid specific antbody)E 231
P FER S 93 1587 Wi ohE DML 2000 Lumi-
nometer (Digene Co., Gaithersburg, MD, USA)E o] &3}o] =
A}, th2AA 3} relative light unit (RLU)Z®] 1.0 ©]
2 A5 FoE itk

2) DNA chip

AFFF nlelel: HES 993 DNA chip (Biomedlab,
Seoul, Korea)< 9@ 15%F (HPV-16, 18, 31, 33, 35, 39, 45,
51, 52, 56, 58, 59, 66, 68, 69)% A NHL 7 HPV-6, 11, 34,
40, 42, 43, 44)2. 2 Fd=o] Ut} DNA #8 kit (Bioneer,
Daejeon, Korea)E ©]-83l9 DNAE ¥2|3 ©& GPd5+/
Gp6d+ primers (GP5d+, 5'-tttkttachgtkgtdgatacyac-3'; GP6d+, 5'-
gaaahata aaytgyaadtcataytc-3'; k, g/t; h, ta/c; d, at/g; y, /c)E A}
B3t ARFFF vlolg|=E FF AIZIth DNA TF 95 E
BA3t7] 943 controlE beta-globing ©1-8-3121 31 GPPCO3/
PC04 primers (PC03, 5-acacaactgtgttcactage-3'; PC04, 5'-caac-
ticatccacgtt cacc-3)2 FE3}9TE FEH DNAeY Cys5-dUTP
(NEN® Life Science Products, Inc., Boston, USA)S =21 &
3N NaOH solution (10% v/v)2.Z DNAZ denaturation A]Z1t}.
72+ 6X SSPE (saline-sodium phosphate-EDTA buffer, Sigma,
St. Louis, MO, USA)2} 0.2% SDSZ TA@ -89 (hybri-
dization solution)& £33+ Uh& DNA chipell £5% H 40T
oAl A 2A13F B¢F W3 (hybridization) A7) TE 3X SSPEZ Al
2] 3+ t}3 DNA chip Scanner (GenePix Pro3.0, Axon Instruments,
Inc., Union City, CA, USA)E o]&3le] AxE #E813t)
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Table 1. Histopathologic® group by cytologic classification

Number (%)
GroupI®  GroupII Group II®  Total
(n=35) {n=23) (n=16) & n=74)
Cytology
Normal,

Benign 17 (48.6) 0 00) 1(62) 18(243)
ASCUS? 16 45.7) 9 (39.1) 0(00) 25(33.8)
s 2(57 13 (56.5) 3(18.8) 18(24.3)
HSIL? 0( 0.0 1(44) 12 (75.0) 13(17.6)

a: Histophathologic means colposcopic study.

b: Group 1 : nonspecific chronic cervicitis.

c: Group II : koilocytosis, mild dysplasia.

d: Group III: moderate dysplasia, severe dysplasia, carcinoma in
situ.

e: ASCUS

f: LSIL

g: HSIL

: atypical squamous cell undetermined significance.
: low grade squamous intraepithelial lesion.
: high grade squamous intraepithelial lesio.

brid Capture 19} DNA chip 232 Mantel-Haenszel 7}o]#)
# AWE ol gkl e, Pgkol 005 ol3ks]
Aoz T3t

OTTI’ ?}

1.2 28 MzZH A2y

7y iR Y AEZ e ATE 29, 179 AS
T35 T A B AR A 3
(48.6%), ASCUS7} 167 (45 7%, ﬂ%
(57%)°1 31, 279 A$E 231 F

A Ay #d 13*34 (56.5%), 57 F3N A 19
(4.4%)°1% 7 379 A= 169 & AN EE AFEF T4
BT A7 1% (62%), AsE AU ¥ 3% (18.8%),

EH AW B 1278 (75%)°1 ST (Table 1).

2 RAEHE AZ

743} Hybrid Capture 112F DNA chip 21}

ZABHA oMo JRTF vfolz{ A nydddl s
zyzko] AE B9 1:9] A9 A 379 ¥ Hybrid Cap-
ture Mol A A 10 Q7%), =4 279 (73%)°]1 L DNA
chipol A& A 58 (13.5%), €4 327 (86.5%)°]%ith 27
o] 749+ 207 % Hybrid Capture IO 4 159 (75%),
4 5% (25%)°]10.3. DNA chip?] 9= 44 8% 40%),
£ 129 ©0%)°1 ). 379 9= 179 F Hybrid Cap-
ture oA %4 169 (94.1%), &4 19 (5.9%)°1213 DNA
chipoll & FA 137 (76.5%), &4 49 (23.5%) 02 %27
8+ wRe] f it AEFF AFFE vhojai s uyd

ol =2 FHEE BTl (Table 2) (P<0.0001).

Table 2. Results of HPV testing by Hybrid Capture I and DNA
chip in different groups

Number (%)
Groupl®  GroupI® GroupIlI®  Total
Methods
(n=35) (n=23) n=16) (Cn=74)

HCII

Positive 10 27) 15 (75) 16 (94.1) 41(554)

Negative 27 (73) 5(25) 1(59 33446
DNA Chip

Positive 5(13.5) 8(40.00 13(76.5) 26(35.1)

Negative 32 (86.5) 12 (60.0) 4(23.5) 48(649)
a: Group1 : nonspecific chronic cervicitis.

b: Group II : koilocytosis, mild dysplasia.
¢: Group III: moderate dysplasia, severe dysplasia, carcinoma in
situ.

3. ASCUSOIM ZF ZHAF 2| Hiw

Abget A7 Arkel A ASCUSTE v 739 87
A}s} Hybrid Capture I 28] 32 DNA chipd] Z23Z H|W
B, A8 dAabellA A e v sy 8959
$7F 189 ]2 3, °] F Hybud Capture [1o]] %A1 757}
5% (27.8%), 54 139 (72.2%)°] %13, DNA chip2 %A 2
o (11.1%), 24 167 (889%)°Iuth S ZAllA A
9 A9 FEE B H9= 61 ©)3 olF Hybrid
Capture 19| 41 ¥4 49 (66.7%), =73 (33.3%)°]1 1L, DNA
chip2 47 28 (33.3%), &4 49 (66.7%)°]1 AT zaﬁ
7\151\;”7:1 74/\].01]}\1 _LC:'- /\L_;_]q] tm:ﬁ_,] /\74 io
= 19 o|3=d| o] Wl Hybrid Capture 12} DNA chip 7&*}
oA FAS BT (Table 3).

J3.°l

on, 2 oy

4. Hybrid Capture 112} DNA chip 23} &% o8

Hybrid Capture 19} DNA chip ZAPE 25 AH-FF vlo]
A 2Pl P Aot 259, BFE &9 ATt
32”%‘1% 57‘:'39] A7 AL F HARE 237 vE

H, Hybrid Capture II'= %43 ©]v} DNA chip A7}
37t 1680 E o] F 2AEE HAlA G
AN A A7t 59, AeH AU B
79, Jlea A Wwe] Z9rt 4%elqith 1
NA chip& ¥4 °1v} Hybrid Capture ol -&43¢! 76’-°r
=z A G A 74}\],0]1}\-1 = /\]—J,]LH tg)ﬂ,]

AHH s

Z vlo]e] 9] HEE-L Hybrid Capture ol 4]
VERGTH (Table 4) (P<0.001).
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Table 3. Comparison of histopatholoy, Hybrid Capture II and
DNA Chip in ASCUS

Number (%)
Histopathology
Methods Group IY Group II” Group I
(n=18) (n=6) (n=1)

HCI

Positive 5(27.8) 4(66.7) 1 (100.0)

Negative 13(72.2) 2(33.3) 00.0)
DNA Chip

Positive 2(11.1D 2(33.3) 1 (100.0)

Negative 16 (88.9) 4 (66.7) 0(0.0)

a: Group I : nonspecific chronic cervicitis.

b: Group I : koilocytosis, mild dysplasia.

c¢: Group HI: moderate dysplasia, severe dysplasia, carcinoma in
situ.

Table 4. Comparison between HC II and DNA chip test

DNA Chip

HCI Total
Negative Positive

Negative 32 1 33

Positive 16 25 41

Total 48 26 74

Hybrid Capture II$} DNA chip A4+ WAL (sensitivity) =
7}7} 83.8%, 56.8%, E°|% (specificity)= ZHZ+ 73%, 86.5%,
A Z % (positive predictive value)= 24 75.6%, 80.8%,
£ 9E% (negative predictive value) 22t 81.8%, 66.7%
St} (Table 5). 98459 &4 455 Hybrid Capture I 7
Algie] et Solk o} P F %= DNA chip FAM}

$53hodeh

{
-

a
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Ll AX
BIg o] F B Ayr}t &ds] Aaso] o {HFd
upet AR wel] zol7t JFE ¢ 4 AT (Van
den Brule et al., 1991; Lorincz et al., 1992; Zur Hausen, 1994;
Bosch et al,, 1995). Koutsky 5 (1992)¢] B.xof] wp=H 19
AT AFFF vlolel2rt AT gl ¥Hd ¢
o7l = 8~11ue] AdiA fdel Yrtar alet H2 <l
FFF vfolzize] A7) Zdo] AANS 2 M ¥l
of WA} dAsHA Ao Ao dAWA JIFFF vl
ojg2E Add £ e Y FAAPH iz B2 A7t
184531 1= Hybrid Capture 1T {3} DNA chip o] &
/4 SHNA & W or dEHA Ut (Godfroid et al,

AHTE woles o] AFARYS Balo] grku
o
o]

Table 5. Comparison of screening efficiency between Hybrid
Capture II and DNA Chip

Sensitivity ~ Specificity PPV® NPV
Methods
(%) (%) (%) (%)
Hybrid Capture II 83.8 73.0 75.6 81.8
DNA Chip 56.8 86.5 80.8 66.7

a: PPV : positive predictive value.
b: NPV: negative predictive value.

1998). Hybrid capture HAPH-2 V)= FDA (Food and Drug
Association) IS W2 HALRZAM AFHE T A Fo) A
%3 DNAZF-E| chemiluminescent AZ&& ©]-8&3F sand-
witch capture, molecular hybridization o) =A3} <lF
F% vlo|HAE HHsE gt wHeE A B9
AE AMESER] O A= Southern hybridization®} H]nl5}o]
I AAEZIF 90%0 ol2ukal o (Impramin, 1992). W3
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et al., 2003).

E AFeA AT AW B (group 2) olte] AA L
B FA9E ARTFF Holela FHoz 55U |,
Hybrid Capture 112} DNA chip A WAL (sensitivity) S
Z+zt 83.8%, 56.8%, 5| = (specificity)i= ZH} 73.0%, 86.5%.
WA A EE (positive predictive value)= ZHzZ} 75.6%, 80.8%,
SA S (negative predictive value)t= ZHzl 81.8%, 66.7%
Atk Kim 5 (2003)2 S5 Wi dig 7%= Hy-
brid Capture II7F 94.9%, DNA chip®] 93.7%2+3L dlof 2 <
T2 Azte}l itk 3, Kwon 5 (2002)8) Aol oshd
A A4S T 15 #HiolA DNA chipd] YIZtEE
86.8%%3 31, Hybrid Capture 1T Z3A}S] RIZH =+ 71.7%E DNA
chipe] 917257 o &A Yelsith 22la Sol=+ DNA
chip ZAFE©] 34.7%, Hybrid Capture II *5°] 71.4% = Hybrid
Capure II7} E}Tha Birste] 2 A7 oh2 75 B
T}, Mc Lachlin ¥ (2000)2 Hybrid Capture 112} SAGZE
T BRE AFFF vtolz|: AR} AEZ ZAle] Hyo
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O+ 2317} A} (Nindil, et al,, 1998).

Solomon Z (2001)2] Aol 21&}H ASCUS #Ake] 56.6%
o] 4 Hybrid Capture I ZAtel] AL RH T CIN o] /do]
ME AR Es) 955% 2 AT B Aol E 2578 9
ASCUS & Hybr1d Capture T ZAlell LA Eo] 10% (40%),
3 A E A go] 100%Sth DNA chipd] A$E 259 3
59 (20%)7} °Wol AT A E 100%] HAAES B4
ASCUS AlZZ At 12913 HPV #4989 3ide] Ax
A Aalet Agddig AALY FdAe] BAARA AgHER
toz AyH 9J3do| TrH AL H¥dted 831
A 2L F A&E ARSI 995 9] ASCUSE e
71E2) W AL AP CIN2/3+ 8 HEE F de= U
= 75.8%°]%1 21} Hybrid Capture ol 2] AJ-5-F% v}
olez ZiAtel WIZFET= 89.2%7F Hol WHE A%

=
MOR QIRTE wolelz Aol M) musely

4 Ao R T el vHEAx AP desttha
(Manos et al., 1999).

Manos & (1999)2 ASCUS $HALE F3HE o A{FF
vlolel 2 FAARE ulE AAEte] Pl A BEE At
& AABL ARTFE AAMA &4 A 671 T ThA
AFA S wkEEHA EE CIN2B+E HAES 5 e W
w7t olBH o 973%7H4] & < AUE Wb AlEZ s
o7 FAITHH /Y A0 e¥le] vHE AEX HAPL
Q7E7] WEe] AFFF vtolH @A}% o]-&% 4

g2ade] A 3l 77 B HA4E Foli FH
gt gzl £AE 94 U)E G WA 53
a3tk

AE2Z 02 Hybrid Capture II A2} DNA chip HAME
2zre] ARRo] 1o} ALY BHd we M2 HeFoR
ARSI B mgo] st AL, A7 AXER ZAk

A ASCUS? 73-¢ 298 A% vlol2l2 DNA HAME
WE Algste] YFTe AHFer 3 AAklE Zlo
BHed 24 e 4% S 2HE e v
st Asshzd fF83telE} Absd:
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