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Comparison of Efficacy of Human Papilloma Virus Genotyping
Assays using Restriction Fragment Mass Polymorphism and DNA
Chip Analysis in Patients with Abnormal Pap Smear and Uterine
Cervical Cancer

Hyun Jae Chung, Sung-Nam Kim', Eun Hee Lee', Mi Sun Jee'!, Min A Kim?,
Sun Young Hwang, Hee Jung Cho, Soo-Ok Kim and Sun Pyo Hong

R&D Center, GeneMatrix Inc., Yongin; Green Cross Reference Laboratory’, Seoul; Department of
Pathology?, Seoul National University School of Medicine, Seoul, Korea

Background : High-risk human papilloma virus (HPV) infection is the primary cause of cervi-
cal cancer; there is a need for more sensitive and reliable methods for HPV genotyping to use
as screening tools for early detection and intervention. Methods : A novel MALDI-TOF MS-
based assay, termed Restriction Fragment Mass Polymorphism (RFMP) was developed for
multiple HPV genotyping. Its performance was compared with DNA chip technology. The study
was based on 164 cases classified as normal (n=40), ASCUS (n=53) and invasive squamous
cell carcinoma (SCC, n=71) by a PAP smear and/or cervical colposcopic biopsy. Results :
High-risk genotypes were detected in 7.5%, 47.2% and 97.2% in normal, ASCUS and SCC
groups by RFMP, and in 20.0%, 41.5% and 90.1% using DNA chip technology, respectively.
The results showed substantial concordance, with a kappa coefficient of 0.688, between the
methods. Diagnostic sensitivity and specificity for cervical cancer were found to be 97.2% and
92.2% with RFMP and 90.1% and 80.0% using DNA chip microarrays. Conclusions : RFMP
and DNA chip technologies were shown to be reliable methods for HPV genotyping with a high
concordance. The improved sensitivity and specificity should make RFMP a viable option for
the management of women with cervical neoplastic lesions.

Key Words : Human papillomavirus; Genotype; Matrix-assisted laser desorption-ionization
mass spectrometry
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U HPV DNA ZA} Alo& hybrid capture assay, HPV DNA
chip (microarray) & F2 AH-EILL ik ™
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of wjg} 7|4 Lol Eold motifs (nucleotide number 6604-
6625) S XA TE AH719] genotype-specific motifs®] flank-
ing F-9loll A8l type IS AlgE A 1A F97F AUE F+
3] Zﬁ‘E*ﬂaH%%(PCR) Zgjolns 71—4»1] H¥ RFMP

H
e A9 genotype spec1f1c mot1fsE i%‘fﬂt ohgomers (ge-
notype-diagnostic fragments) 7} AAEEE 5141

RFMPE 93 PCR HFol AM:-H PCR “E}O]Uii" S\
& HPV-REMP-F, 5-GCMCAGGGHCAYAAGGATGAA-
TGG-3 (nucleotide number 6584-6603), <¥8F HPV-RF-
MP-R, 5-GTACTDCKDGTRGTATCHACMACGGATG-
TAACAAA-3 (nucleotide number 6657-6626)& AR&-3}e]
PCRE Aldalsith. d71ME ofl Toj7l 2&2 Q94 er
¥ Fokl (BstF5I9] isoschizomer) 2] ¢12] H-$18 FA|SIc)
%7] 3= NCBI GenBank accession number AY6865845
%2319t} Qiagen AF) QIAamp® DNA Blood Mini kit (Cat,
No51106) & AHE-3lL A|ZAL il dS F473ke] HAolA &
A AAS AT Kwok & Higuchi®] 7Fo|Egtel e 431
AUAE LAEY Y HPV DNAE QlAamp® DNA Blood
Kit (QIAGEN Inc, Chatworth, CA, USA)E o]&3to] A=
Abe] TR E2lEkelh

12 ZELE}\@JH‘?}‘S < PGMY09/11 A|28E o] &3le &
Zalgom? I % 23 TFEALANNELE Platinum® Tag
DNA polymerase (Invitrogen, Carlsbac, CA, USA) 04 units,
kel sglolw Z4zF 04 uM, 0.2 mM dNTP, 50 mM KCl,
20 mM Tris-HCl (pH 84)©]{tk. PCR> 94'C oA 53 7+ %
7] HAS A7 & 94°CollA 15%, 45°C o| A 15%, 72°CollA 30
Z4 503] WHElelh SEE AES ATdasdd vked 10
uL9} st} ukS-le 5 mM potassium acetate, 2 mM
Tris-acetate, 1 mM magnesium acetate, 1 mM dithiothreitol
9 Zpz7he] A gtas 1 unitSE FHEUTE Fokl AI$HE4(NEB,
Boston, MA, USA)ol| 37°CollA 2417} WkS-A)71 & A3}
BstF51 A$-EA(NEB, Boston, MA, USA) 6l 45°C oA 2417+
HRSAIZ T

PCR 2HE-S Asta4sE Adsld F A9 7 mer, 12 mer,
13 mer® TA% genotype-diagnostic fragments7} AAA =&
o (Fig. 1), Algtash At AHE-S well B 5 mg polymeric sor-
bentE 373t 384-well sample preparation plate (Waters,
Milford, MA, USA)E o] &3] AZzH(vacuum filtration) 3}
Atk z3o] HalE ArejollA 7+ well& 1 M triethylammoni-
umacetate (TEAA, pH 76) 90 pL= equilibrationd}ith
Wellwjth PCR/A| & AT 28 4.9t 1 M TEAA (pH
76) 70 pLg 718tgiTh 01 M TEAA (pH 7.0) 85 uLZ 53]
rinse ¥ & vacuum manifoldol] A28}, 60% aqueous iso-
propanol 60 puLZ £Z3}o] collection plate (Waters, Milford,
MA, USA)9| 2tk Collection plateS heating blockS ©]&
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Fig. 1. Schematic diagram of the RFMP HPV geno-

—— GTAAACAACCCCATTGGTTGAT = GTAGG
A A A A

Fok I, BstF5I cleavage

7mer  TGGCATT 12 mer TGTTGGGGTAAC
13 mer TTACCGTAAACAA 12 mer CCCCATTGGTTA 7 mer

MALDI-TOF Mass Spectrometry

3 115°C oA 908 7+ ¥X|8F3Ath Desalted reaction mixture
£ 50 mg/mL 3-hydroxy picolinic acid (Sigma, Saint Louis,
MO, USA), 0.05M ammonium citrate picolinic acid (Sigma,
Saint Louis, MO, USA), 30% acetonitrile picolinic acid (Si-
gma, Saint Louis, MO, USA)ZE -3l matrix solution®} 7
HEret & 3 yL2 384-well anchorchip plate (Bruker Dalton-
ics, Billerica, MA, USA)e] AZ&}ltl Linear MALDI-TOF
MS (Bruker Daltonics Biflex IV, Billerica, MA, USA) work-
stationg ©]-&al mass spectraS negative ion, delayed extrac-
tion mode® AQTE ZF 20-5070¢) laser pulseZFE time-of-
flight dataZ transient digitizerdll 7]=3}$13, averaged spec-
traZ workstation®]] WA data processing software (Bruker
DataAnalysis for TOF 1.6m)E %3] massZ H&sisich o
AR 7 A S F1AE HE o 4E = ZaF 9 El(Table 1)
v wste] S AsHth

HPV DNA ChipE 0|&%t HPV A 24
HPVDNAChip™ (Biomedlab, Korea) system< 2279
type-specific probeE 71 YTk 1574419 798 Z(HPV-
16, 18, 31, 33, 35, 45, 51, 52, 56, 58, 59, 66, 68, 69)2} 7714
o) AYFT(HPV-6, 11, 34, 40, 42, 43, 44) 0.2 FAHo]
ot A% AAE HCI A A8 FY 3 cytobrushE ©]
L35l HHAES A T 1 mLe 1XPBSE H7H o2 10
7 1200 rpm &2 PRSI 10 pL9] 0.IN NaOH/2M
NaCl& 7kte] 95°CollA] 103 7 T5atieh 18 thy 90 ule]
TE bufferd] =oJ4 DNA £2] kit (Bioneer, Daejeon, Korea)
£ ol&3led HPV DNAE FZ3}5ith DNAE £ v+
GPd5+/Gp6d+ primers (GP5d+, 5 -TTTKTTACHGTKG-
TDGATACYAC-3": GP6d+, 5-GAAAHATA AAYTGY-

13 mer CAACTATTTGTTA
ATAAACA

typing strategy. PCR was performed with primers
designed to introduce a type IIS restriction endonu-
clease recognition sequence (GGATG; Fokl) ahead
of the genotype-specific motifs on amplification. The
enzymatic digestion of the products released a pair
of 7 mer, 11 mer, 13 mer fragments representing
nucleotide sequences shown in bold italic, and then
masses of the resulting oligonucleotide fragments
were analyzed by the mass spectrometer. Cleav-
age sites of Fokl and BstF5I, an isoschizomer for
Fokl, are indicated by solid and open triangles, res-
pectively.

AADTCATAYTC-3": K, G/T: H, T/A/C: D, A/T/G:
Y, T/C)E A8t QIfr78 HloldAE S A7t

DNA % o%E 3thsl7] $38 controlE beta-globing ]
2351913 GPPC03/PC04 primers (PC03, 5'-ACACAACTG-
TGTTCACTAGC-3": PC04, 5-CAACTTCATCCACGTT-
CACC-3 )& ZE389th $HEAAMNS(PCR)E 94ColA
B 7 27) S A7 3 UColA 18, 50°C oA 28, 72°C
oA 302 7+ 557712 ettt I8 thy ThA] 94ColA 1
B 50CoA 28, 72ColAM 15% 7+ 305715 F8)ste] HPV
DNAE FTEAAY. o] TZ4ES 72CoA 52 7+ 83t
TEE 45T 7, 4CollA BAste] HPV DNAE SZAIZTH
HPV PCR product 10 ulL, beta-globulin PCR product 5 uL
S} "4 25 uLol 3N NaOH 4 uLE H7lsto] A-&olx 55
7ty 19 vhe 1M Tris-HCL 2 w9k 3N HCI 4 ul
£ 7Ft § I3 fellA 58 7F i 183 WA 12X SS-
PE 50 puL% 10% SDS 05 uLE Z7kste] 40°CollA wahut
2 & A5t DNA Chip scanner (GSI Lumonics, Otta-
wa, Canada)& ol-&sf] WAE 229 FR/ol wet HPV
DNA 78S gelatsith

HPV PCR 2 Z7IMZ £

HPV PCRE& PGMY09/11 primers AEZ o]&3te] =Z3&}
Rom SxE AES FUS primers AES ]85 Big-
Dye® Terminator v3.1 Cycle Sequencing kit (Applied Bio-
systems, CA, USA)Z @714 E &4 uke-& Aldisisinh 971
MES a4, vwsl7] Y8 Los Alamos National Laboratories
HPV Database (http://hpv-weblanl.gov)ollX HPV refer-
ence sequenceE FH3IATE E3] L1 F-AA A 2 HEH G
7IME B2 AR SolAl A71ME FEE Clustal X
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Table 1. Expected masses of oligonucleotides resulting from restriction enzyme digestion of PCR products according to HPV geno-
types

Expected Molecular Weight (Da)
Genotype Expected Fragment Sequence Risk
7mer  13mer 12mer 12mer 13mer 7 mer

16 AATGGCATTTGTTGGGG TAACCAACTATTT 21914 40066 37964 36924 40036 21774 High

8 —-—==--- TG----C---CA-=--T-=-=-T-==--- 22224 39916 37404 37154 40186 21774
31 ——-—--- T--———— - C--T--GT----- 2206.4 39906 37964 36614 40346 21774
3 ----- T — === C--T--GG----- 2206.4 39906 3796.4 3637.4 40596 21774
3B @ ——-=--- T — == A== =T-G=-- - 22064 39906 3780.4 36914 40346 21624
39 @ ----- T--A--——--- CA---T---T-=---- 22154 39816 37554 37154 40186 21774
45 - —-=--= T == CA---T--GT-G--- 22064 39906 37554 37004 4050.6 2162.4
5 - —— - C---AAC--T--G--T--- 21914 40226 37494 37074 40106 2186.4
52 @ ————-—-—-—- A-—-—-—-—-—-—- C--T--GT-G--- 22004 39976 37964 36614 40506 21624
56 @——-—---—-—----- C-=-=-=-=-=--- T--=-T-==--- 21914 40226 37964 36604 40186 21774
58 @ ——- C----- C--T--GT----- 21914 40226 37814 36614 40346 21774
50 @ —-—---- T--A-—-—---- CAC--T---T-G--- 22154 39816 37404 37314 40346 21624
67 —----- T--A--C-=-=-=-———-- T---A----- 22154 39976 37964 36514 40276 21774
68 —----- T - CA---T-==-T=-==-- 22064 39906 37554 37154 40186 21774
69 - - C-—-—-——-- T-G--- 21914 40066 37814 36924 40346 21624
26 @ ----- T--C-=-==-=—-—- C--T---T-G--- 21914 40066 37964 36764 40346 21624 Intermediate
588 @ ———-—-—-—-- C-=--=--- AAC--T--GT-=---- 2176.4 40226 37644 36914 40346 21774
66 @ -—-----—-- A--C---—-—--—-- T--GG----- 22004 40136 37964 36214 40596 21774
70 - ————— CA---—--GT-G--- 21914 40066 37404 37164 40506 21624
MM4 - = - - ——— - — -~ C---AA---T--G--T--- 21914 40226 37646 36914 40105 2186.4
6 ----- T--—-——— = —— == T-=---- G--- 22064 39906 38114 36764 40196 21624 low
"M === T--=--- C----- A-----CT-G--- 22064 40066 37904 36924 40106 2162.4
34 - — - C---CA---T-=---- G--- 21914 40226 37404 37314 40196 21624
40 @ —-—-—---—-- A-——-TT--C--T--GT----- 22004 39976 37464 37094 40346 21774
42 - —-—-—-- T--A---—-—-—-—-- A--T--G------ 22154 39816 38204 36524 40196 21774
43 - - — e —— = TT--G--T--GT-G--- 21914 40066 3786.4 3669.4 40506 2162.4
4 - - - - = T--—— === A--T--GT----- 2206.4 39906 38204 3636.4 40346 21774
54 - —-—--- T - === C--T--GG-G--- 22064 39906 37964 36764 40346 2162.4
55 - —-=--- T-————=—==== G--T--GT----- 22064 39906 3836.4 36214 40346 21774
61 —-—---- T-————===- TT---TG--T-G--- 22064 39906 37614 36684 40746 21624
72 - C-—-=---- TT---TG-G--T--- 21764 40226 37614 3669.4 40506 2186.4
A TT---TG-GT----- 21914 40066 37614 36534 40746 21774
183 —-—=---- T--A-—-——-——-—- C--T--CT-G--- 22154 39816 37964 37014 40106 21624 Unassigned
D - - — C----- GG- ---- 21914 40056 37814 36534 40596 21774
5 @ —-—==--- ATG-GC-G---CA-T-GG-TCT--G 22164 39986 37814 36374 40356 22024
62 ----- T-————===- TT---TG----G--- 22064 39906 37614 36844 40596 21624
64 —-—---- A-mm——— ——— CA---T----- G--- 22154 39816 37554 37314 40196 21624
74 - ———= T - === === T-=--T----- 22064 39906 38114 36604 40186 21774
81 @ —— - —————— TT---TG--A-G--- 21914 4006.6 37614 36594 40836 21624
N ----- T--C--C--=-=-=-—-—-- T--G--T--- 21914 40066 37964 36614 40106 2186.4
MM8 - — — - - T--A--C-=--TT--=-T---T-G--- 22154 39976 37464 37084 40346 21624
9} Genedoc ZZIHE o8-3le] B39 ch” 2 1
A 2 RFMP HPV Genotyping Z1t X SMA T
E7 #g)e SAS 54 #7)A version 8 (SAS Institute Inc,,
NC, USA)< ol-&al3ith. 2+ 82 RFMPS} DNA chip 2% 54 AgER A R9E T vlolgx FHAY 2
9] 8942 Mantel-Haenszel 7Fo)Al3 AW, Kochen?] Ka- A HQ9 upstream©|Yt downstreamd] ZE3= ZEloHE
ppa YAT Y ToZ EAEPOH, p Frel 005 ©Jskel A o]&3led PCR WHe-& sl dlld AldEAz ddslH, f24
= Fo3t Ao T 75T 8 AA F9E X3} oligomers (genotype-diagnostic frag-

ments) 7t FAE RFMPHE ]9 AS MALDI-TOF
MSellq SAFe N FHAE 24 F99 HES oo
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Table 2. Comparison of HPV genotyping results of RFMP and
DNA chip assays according to pathology

Pathology
Assays Normal ASCUS scc
(n=40) (n=53) (n=71)

RFMP

Positive 3(7.5) 25(47.2) 69 (97.2)

Negative 37(92.5) 28 (52.8) 2(2.8)
DNA chip

Positive 8(20.0) 22 (41.5) 64 (90.1)

Negative 32(80.0) 31(58.5) 7(0.9)

ASCUS, Atypical squamous cells of undetermined significance; SCC,
invasive squamous cell carcinoma.

Table 3. Odds ratio of high-risk HPV genotypes for cervical le-
sions

Assays Normal ASCUS Oddsratio SCC Odds ratio
results (n=40) (n=53) (95%Cl) (n=71) (95%Cl)
RFMP
Positive 3 25 1.0 69 4255
Negative 37 28 3.2-375 2 72.5-2444.8
DNA chip
Positive 8 22 2.8 64 36.6
Negative 32 31 12-7.2 7 12.3-108.3

ASCUS, Atypical squamous cells of undetermined significance; SCC,
invasive squamous cell carcinoma; Cl, confidence interval.
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Fig. 2. Representative RFMP HPV genotyping results.

RFMP results for high-risk group; HPV16, 18, 33, 52, 53, 58. X- and
y- axes represent relative peak intensity and mass to charge ratio
(m/z), respectively.
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Fig. 3. Concordant and discordant results of HPV genotyping determined by RFMP and DNA chip assays.

HPV genotype 16 identified by RFMP in Patient No. 2 with cervical carcinoma was shown to be genotype 16 by both DNA chip and direct
sequencing (upper panel). HPV genotype 18 detected by RFMP in Patient No. 13 was found to be genotype 18 by direct sequencing but
genotype 39 by DNA chip (low panel). Sequences in genotype-specific motifs were underlined in spectrogram of sequencing results.
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A4S RFMPHo| 4255 (95% CI: 725-244.8), DNA chip

0] 36.6 (95% CI: 12.3-108.3) 24 F WX % EA42<
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o ZF 139¢)7} dX|5led 848%< UAES HHTE X kappa
A7} 0688 (95%CIL, 0.0576-0.800; FZQA} 0.057) 24 &
AT s ou] A Z}TH(Table 4, Fig. 3). REMPHe

Table 4. Concordance rate between RFMP and DNA chip as-
says for HPV genotyping

DNA chip
Assays  Result, n (%) Total
Negative Positive
RFMP Negative 57 (34.8) 10(6.1) 67 (40.9)
Positive 15(9.1) 82 (50.0) 97 (59.1)
Total 70(42.7) 94 (57.3) 164
Kappa, 0.688 (95%Cl, 0.576-0.800; standard error, 0.057).
Me Aol DNA chip ZAAMEAAME S4¢1 o & B, AS-

CUS7} 7%, AZ73%5-eko] 8Ho|gith REMP YA E 4o}
DNA chip AAPHeIME o442l o= A4 A730] 58, ASCUS
7t 4%, 2735l 1350190tk RFMP® ¥} DNA chip 7“}
ol A 5 HPV I9|3+ °W°i FHAA T A4

Tl A Apol7h A= A7t bell AAE, RFMPWW—“— 16,
18, 39, 52, 5830913 DNA chip AAMHOIME 7k} 39, 39, 68,
16, 593 02 A Foldt A S HolA= wstth o] T AHY
7|0l 7FedE 3ol RFMPY ZA¥e} 2 A3E Ho

A THFig. 3).
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Table 5. Comparison of diagnostic accuracy between RFMP

and DNA chip assays for HPV genotyping

Sensitivity Specificity PPV (

Screening  Assays (%) (%) %) NPV (%)

o5 0y (@swoy (C)  (©5%C)
scc RFMP 97.2 %5 95.8 94.9
92.9-991 84.8958 916-977 87.0-983
DNAchip  90.1 80.0 88.9 82.1
843941 60.7-87.1 831928 715893
ASCUS&  RFMP 75.8 %25 96.9 55.2
scc 723774 818974 925989 548.8-58.1
DNAchip  69.4 80.0 915 457

65.3-723 67.3-89.0 86.1-953 38.5-50.9

PPV, positive predictive value; NPV, negative predictive value; Cl, con-
fidence interval.
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tH(Table 5).

o &

%27) AZ7E43 AU WM (precancerous lesion)S AE
8

=
e AR A2 AR A EZA AR 1943 Papanicolaou 59]
+

A7 gl A0 olgSET 1 F AR A,
AUIE 59 Y I DN A1 ) A s
SRk

ARGl APAATE A A9 S, 27) 47,
F9. 29 S ANHL gk I9AT AT B4R 1%
2 o153 ofd) AT Fo) ATHRY WY FPIA AREE
SIEE B A 3

=
Q102 B )
= 7k AR
s AgRde A, iiilé% H HPV 7&*}7} &ttt

Hgtg~Rciedd 243 DNA chip?l 784 Bl 445

I AT

HPV DNAE ZAbshs WHoRE m52Fo =9 3els
"2 HPV DNA hybrid capture II systeme©] it} o] #H<
ol &g HPV AL -840 #Agh d77F Haso] g, ©
AR e AU I S B oo = e O]o‘% ZEE wpo
227t A F e &3] AT SIAT & F 9y

A EE ‘)F uA‘jr‘—C‘ LZJ ] 01‘3}1‘:} EOL hy-

brid capture-< #9138
be cocktailol] #H&-sl= Wb ﬂ_é} L%(cross—reactivity)ol 2
AR £ ANAE v U Peyton 5-& HC 1T probe
cocktaile] HPV 538<S H|£3lo] 66, 67, 73, CP6108 S} 1)
o4 IS Bol YFLOR A5 F Yoy His}
A2 Poliak 5% HC ZAMIAM 29187 probe cocktailo]
6, 11, 26, 40, 42, 53, 54, 61, 66, 70, 73, 813 S¢] 19 E 0]
old §AREo] ¥YFFOE A=E slgAo] Uty B
v} itk? H 2ol 7jekE HPV DNA chip AAR= PCR< o]
alod Wi ¥ WAEE HPV S 018 ¢ 3 279
A% FETY (multiple infection) = 28 A& &
o AAE A gioh 2Ev AAp, W) K8 eAd
Sol&kof| ztel7t A, AP FAYOE o] FojR]7] o
A Aol = 3

U EX R (MALDI-TOF MS)% ol &g &4 Al
g2 A sk £4 A analyte) ] IF AEE S5
= ol 2 X)) 8} proteomics
gnostics) ok 5 Thge A=H3t FopollA Aol w2 A
o2 B3¥ v} 9tk MALDI-TOF MSE o3 444 4
71HE PCR o]% © o) w3 whg- 74 §lo] MALDI-TOF
ol &3} A& AA, DNAZ} Fgel|A] Foprkz S 2pol=
A7IME S Lol Aol

MALDI-TOF MSE ©]-&3 3zt &4 7IMeZ H 7|
W RFMPHE f42 g S olF 419 9717t afrsk &
2 2k 7HtkE Mol Zeksled(A=3312, C=307.2, G=3472,
T=3222), +4A U Wol7} ZHs H9|(genotype-specific
motifs) S 2H ddellly, Zzhd 42 A H (genotype-diag-
nostic fragments) &] AL =% é%& A SAAEE glotsl=
HLQ. 7] E/\‘] MALDI-TOF E_ _4 _‘_ET/\O Ab xégh: u]7l-
T oOee sy 9 oz o] AHO T

<]
o

d
e

Zpzpe

(o3

771 94

o
2
(o
8

M, A 8H(genomics),

nkage 459

FelA Gk E B FAAHS AV ) vojeize] EF
UYL AYHOE VG £ YOBE, 1 94N 840l =

o} 7+ w2~ (HBV, HCV) ek FofellA] ofn] aAt)
o A71€2 HrhE T JokY REMPHE TypellS Aldtaa
AR FSE Ao ER FHAE A F9 Mg} Fdat
A Tt AR F5A ZefelnE AR ole frd
AFEE o D2 (probe) & ©]8-3= DNA 3 (hybri-
dization-based assays)Z FHEH, §4x8 7F wxp 7F vt
o] AR WA= §4¢] A



446

E A1 AE REFMPHOZ HPV genotyping assay— 1.9
#(high risk) 15%(16, 18, 31, 33, 35, 39, 45, 51, 52, 56, 58,
59, 67, 68, 69 &), ===+ (intermediate risk) 53(26,
53, 66, 70, MM4 3), A&8F(low risk) 12%(6, 11, 34, 40,
42, 43 44, 54, 55, 61, 72, MM7), "AA ¢+ (Unassigned
risk) 9%(13, 30, 57, 62, 64, 74, 81[CP8304], 90, MM8) %
F 4% HPV f3A8S FET & e 202 Yegylth
9 407, P v AP E(ASCUS) 4749 534,
AeA AZARGo 7 Ay 7197 A F 164739 7

S e & AL A3 F 1279014 HPV fatde] 4
ZHoH, o] T 97d7t I H HPV fAAE s 7
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AR 0|19 T, HPV 58 (7.9%), 33 (55%), 18 (4.0%), 52
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