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Cytological screening and with HPV DNA comparison

researches from uterine cervical smear.

Kyong-Sook Shim

Department of Industrial Microbiology, Graduate School of

Industry Pukyong National-University

Abstract

Cervical cancer and its precursos are caused prinicipally, if not exclusively, by
HPV infection -and HPV DNA is found in more 90% of cervical cancers.
cervical cytologyis limited by its false negative and this may be supplimented
by other adjunctive as' a primary or supplementary .screening method and to
determine whether HPV. typing-can be-used -as a predictor of a lesion’s clinical
behavior. Human papillomavirus (HPV) has-been identified more than 100 HPV
subtypes. the distributions of subtypes are different according to nations and
regions.

This study was cervical cytology test and HPV DNA chip test for HPV
detection were performed in undertaken from October 2006 to December 2007
the sample were collected from the 1,786 asymtomstic women visited Health
Care Center in Busan "B” Hospital and none of whom was believed to have
current cervical disease.

The Cytology results was classified by The Bethesda System : 1,767(98.9%)



women were classified to normal cathegory, only 19(1.1%6) abnormal cathegory,
and 1,323(98.8%) Premenopausal women were classified to normal cathegory,
only 16(1.2%) abnormal cathegory.

The HPV DNA chip result among the 1,767 women with normal cytology,
287(16.2%) women showed HPV DNA positive. Among the 19 women with
abnormal cytology, 13(685%) women showed HPV DNA positive. HPV
subtypes were detection high risk HPV -16, 53, 58, 18, 54, 33 types in
descending order of incidence and prevalence. HPV sudtype were detection low
risk HPV -70. 6, 11 types in descending order of incidence and prevalence.
Mass study and intergrated data from large population.and various regions in
many hospital will' be needed. And the supplementary use of HPV DNA chip
test may provide clinical usefulness because it can reduce the, false negative
rate of Pap smear and improve the positive predictive value in the detection of
high grade cervical lesion and it enables to decrease the incidence of cervical

cancer.
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III. 4+ 349

2 AFE fd ATHF ZFHES ol&d AFHF AEH HAHPap
stain) ¢} HPV DNA HAAFHPV DNA chip test)S Z+ZF A 3std a2 AAE
HE Edskdoh (Fig. 1).

1. AT 3F AERZJAGA (Pap’s stain)

E4 AZE CytobrushE AHEstH Abs A F=HE 92 A

il

A

o
Zefol=o] mEsh & FA| 95% ethyl aleoholo] 7o A3t 3 o
A Q& Harris Hematoxylin I(YD, Korea), Harris Hematoxylin II(YD,
Korea) &% '&& o] 5E7k Attt s 2+ = 102 AH 5 A=
A dAMS 98 ‘Orange G 6(YD, Korea)2t Eosin Azuer 50(YD, Korea)oll
247y 38N AstAal By A S AN R B A A (Permount) 2 B¢ 3}

7}
Atk #5191 /WA ¥ The Bethesda System (TBS) Hil Ao =

2. HPV DNA chip AA}

(1) DNA 5=
o

HPV 7+ ¢ o}3 o] HAAIS 93] DNA Extraction Kit (Mygene)Z



ALE-3o] genomic DNAE #2330tk 342 Cytobrush& AF83te] a3
gk HAE collection tubeel ¥ol WARA &, AFA WA 7
W $ DNA &8E 9al tubes ZskA 10x3F voltexingdlo] brush=4-
H HAAE golllth JAE 500~1000E FHshe] 165m B3 2 d ¢
o] 6000-9000rpm 103+t YAl 3te] pellets HAAIZ & S HS A A3

Atk 1X Az g9Ed 1.0mlE ¥ voltexZ &3 3 6000-9000rpmeol 5
B AAAA AHSEA T, (23814 A])  DNA Extraction buffer (Mygene)
2005 # 4lo] @i, 50T oA 3412 o] ¥hg % 90-100C
A 207 7FE Pk 14,000rpm 10-23F 4 3) H AFdE 150u=

Aske] PCRe) A}&3 Ar.

2
e
i)

Oll

(2) =& A4S (Polymerase Chain Reaction, PCR)

=% DNAE F3o® 3to] HPVE 4™ (screening)® 95C PCRE +
dst7] 98 PCR Kit (Mygene)E ©|-&38Fo] 271 mixtures <=1 s} T
B-globulin> DNA ZZ&AHE #3798 controlZ - AF&3F3 o1,
probe®} HES-3 ‘target: DNAT HPVS genotypingS 938 specific
oligonucleotid primerS A}&3F% tH(Table 1).

PCRell 93 Fda 5% #A4 1x4 PCRE 02m¢ PCR tubeel #&#
DNA 5040 9 premix I (2% agarose 450bp)¢} premix I (2% agarose
250bp) 7.0u0, Taq polymerase 0.3ul, D.W 12.7405 Total volum 200 = Al
e % PCR machine (Gene Amp PCR System 2700, Applied
Biosystems. USA)o]&3sle] 95T 15%7%F predenaturationrl 71 %
denaturation (95C 30%), annealing (55C 30%), extension (72T 3%)<]
N4 3BF7] FAA

22} PCRS 1% PCRelA 42 DNA 2.0x09F premix II (2.5% agarose



150bp) 6.5u10, Taq polymerase 0.3xl, D.W 12705 total volum 23u0% Al
e % PCR machine(Gene Amp PCR System 2700, Applied
Biosystems. USA) o] &3] 12} PCR #A 3 Hd3 3AS 20577] 3
At T TFS A8 vAHOR 72 TellA 3%&3F WEe & HPV
PCR ®HgAHE 109} B-globulin PCR ®¥H§-4FE 10ulE FH3shel 0.5g/ml
ethidium bromide (EtBr) £<o] o A3lo] 29 agarose gel’dollA 7]

oft

3 3 294 (UV illuminator, VILBER LOURMAY) 3foll /] DNAZ %
S 2l A tH(Fig 4).

b
i

-

(3) wFg = A= (hybridization & detection)
HPV PCR ¥F&4HE 1040, B-globulin PCR WF3-4tE 5ulE F 3kl 95T
Al 583t denaturation 3 & hybridization buffer Kit (Mygene) 30ulE
E5tslo]l ZF welldl EF8lo] Scotch tape® 1148 5 43Col4] 1~3A17+
hybridization 31 t}.
Hybridization®] #uY % slidis hybridization sealS A AsHa Az & A
2o HAZA A Laser-Scanning (Scanner array-lite, Pérkin Elmer Life

Sciences. USA) 3 Ay E F A3 T}



Table 1. Oligonucleotid probes used HPV DNA chip

Microarray

HPV type Oligonucleotide probes Location
6 5" GCT AAATTG TAC GTG GAA GG 8 548-567
11 5'TGC ATG GAA GAC TTG TTA CC 3' 545-564
16 5" AAA CCC AGC TGT AAT CAT GC &' 559-578
18 5" AGA CAC CAA TGA AAA ACG AC 8 487-506
31 5-AAG ACC TCG TAC TGAAAC CC 3' 544-563
33 5' AGA GAA ACT GCA CTG TGA CG 3 554-573
35 5" GTA GAG AAA CCG AGG TGT AA 3 555-574
52 5' TGA CCC AAG TGT AAC GTC AT 3' 549-568
58 5'CTG TGC AGT GTG TTG GAG AC 3 528-547




Cervical sample

Papanicolauar stain HPV DNA
(Pap’s stain) chip test

DNA &
PCR 5%

Eletrophoresis

Hybridization

|
Washing
Nonspecific binding)

Screening

(Light microscopy by

The Bethesda system) Detection by Scanner

Fig 1. Schematic presentation of Pap's stain & HPV DNA
chip test
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3. TAEAH

AFAe BAEA EHL 93] MedCale ®(Version 8.2.0.3)5 A}

rie

gstglon, A4S A, Fatol AEANAL AE AT WY T

chi-square testE ©]-&sto] A4 sttt Pgke] 0.057 Wl 49¢5 &

AR ez feld dolzk oz BAtAL.
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Iv. 24 3

2 AEZR HAS HPV
DNA chip HAHE &Alel AAStdrt. 15 tidzte] d#S 2344 75
A2 st s, B 24 dEEExE 20tz 587 (3.3%), 3007}
486 (27.2%), 40th7} 7717 (43.2%), 50th7F 381 (21.3%), 60th ©]Afo]
904 (5.0%)°1 3L, F=a whedk FL2HRY 2 FEo] =L 30-40th7}
TE olFal AUXTHFig. 2). #A
oAb 7E 133978 (75%) )AL, A7 Fo bl AL 4479 (25%) 02 W A
A7t 8 ol il Ark(Fig. 3).
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5 3%

44%

H20-20A W30-30A W40-40A
O080-59A1l. . B E0AIO kS

Fig 2. Age distribution of cervical sample
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mHEA BEH3=

Fig 3. Distribution of Menopausal status in cervical sample
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2. A58 5F AEZD HAL

17 SRR Hdd A4 178679 AlEX AAF A3= TBS(The
Bethesda System)®] &/ AAE A&3ste] FHFgPom A a5 WNL
1,3089 (73.2%), BCC 4594 (25.7%), ASCUS 7%(0.4%), LGSIL 74
(0.4%), HGSIL 478(0.2%), SCC 1% (0.1%)°] A tHTable 2). #7d d 4
1,339 9] AExz Aye AAHT 9567 (724%), 95 3677 (26.4%),
ASCUS 5%(0.4%), LGSIL 7%8(0.5%), HGSIL- 48 (0.3%) ©|%la, #74d %+
oA 44789 MER A AAHT 3428 (76.5%); B 1029 (22.8%)
ASCUS 29(0.4%), SCC 178 (0.3%)°] L T}

o] & WNL¢ BCC(Benigne Cellular Change)S HAto & ASCUS,
LGSIL. HGSIL. SCCE HAZT o= EFots o, dA = 1,786
kol 1,767 (98.9%) 1l aL, HlAdto] 197 (1.1%)°|A . #AZ &
, 53 xR Ao A7 A oA 1,3398%F 1,323(98.8%)0] AAT

ol L, 167 (1.2%)e] “HIAarelon, Had FAYd 4479F 4444
(99.3%)°] Aol AL, WA 378(0.7%) 0] #1734t o] A tH(Table 3).

ol
Hm

2
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Table 2.

in different age groups

Results of Pap smear from cervical smple

Age WNL BCC  ASCUS LGSIL  HGSIL ScC Total
58
20-29 50 8 0 0 0 0
(3.3%)
486
30-39 339 144 1 1 1 0
(27.2%)
771
40-49 563 195 4 6 3 0
(43.2%)
381
50-59 290 38 2 0 0 1
(21.3%)
over 90
66 24 0 0 0 0
60 (5.0%)
Total 1,308 459 7 A 4 1 1,786
ota
((73.2%) (25.7%)  (0.4%) (0.4%) (0.2%) (0.1%) (100%)

_16_



Table 3. Result of Pap's smear according to the

menopausal status

Age Normal group Abnormal group Total
Premenopause 1,323(98.8%) 16(1.2%) 1,339(100%)
postmenopause 444(99.3%) 3(0.7%) 447(100%)

Total 1,767(98.9%) 19(1.1%) 1,786(100%)

* Normal Cathegory
- WNL(within normal limit)
- BCC(Benign cellular change)

* Abnormal Cathegory

ASCUS (atypical squamous cell unditerminated significant)

LGSIL(low. grade squamous interepithelial lesion)

HGSIL (high grade squamous interepithelial lesion)

SCC(squamous cell-carcinoma)

_17_



3. HPV DNA chip AA}

AA A4 g 1,786 ¢ HPV DNA chip (24 typing)AA} A3e=
HPV %/d o] 3007 (16.8%), HPV &4d°] 1,486 (83.2%)9 o™, A4S A,
5t HPV A3+ #A74 d ofdelA HPV &Fdo] 2329 (17.3%), HPV
dol 1,107H@82.7%)R L, #HAE F ool HPV FAdo] 68%(15.2%),
HPV &4 °] 379 (84.8%) A tH(Table 4).

A HPV %A 3009 2] HPV DNA genotyping 2187} 193+ HPV
2 726% 3L, 3497t A9E T HPVE 11% 0 H 4807} nl 7 HPV
2 164% Stk ols 429+ T E 7S (doble. triple)o] EdHE o ) tH(Fig.
5 6, 7). A7 A 4 HPV FA 232¢2) HPV genotyping< 9 &
HPV 7} 1694 (72.8%), A%l HPV7F 30¢(12.5%), 7]+ HPVZF 33l
(14.7%)9.eH, #dl7d = 9449 HPV 94 68+ 19+ HPVZF 4949
(72%), Ag+ HPV7Zl 3441(5.9%), Bl HPV7ZF 1594 (22.1%) %t}

3] A+ HPVY genotypes %7} 71 &3 HPV 16 typeo] 599
2 7V weka, 53, B8, 18+564, 33 oz gEkem, AL HPVY

genotyping= 70, 6 11 == Wt (Table 5).

_18_



Table 4. Results of HPV DNA detection from cervical smple in

different age groups

Age HPV positive HPV negative Total
20-29 15 43 58(3.2%)
30-39 70 416 486(27.2%)
40-49 143 628 771(43.2%)
50-59 60 321 381(21.3%)

over 60 12 78 90(5.1%)

Total 300(16.8%) 1,486(83.2%) 1,786(100%)

Premenopause 232(17.3%) 1,107(82.7%) 1,339(100%)
Postmenopause 68(15.2%) 379(84.8%) 447(100%)
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Table 5. Result of HPV genotypes in HPV positive cases

HPV Genotyping premenopause postmenopause Total
(n=232) (n=68) (n=300)
High risk HPV 169(100%) 49(100%) 218
HPV16 42(24.9%) 17(34.7%) 59
HPV53 25(14.8 %) 6(12.2%) 31
HPV58 21(12.4%) 5(10.2%) 26
HPV18 20(11.8%) 4(8.2%) 24
HPV54 12(7.1%) 3(6.1%) 15
HPV33 11(6.5%) 2(4.1%) 13
Other 38(22.5%) 12(24.5%) 50
Low risk HPV 30(100%) 4(100%) 34
HPV70 15(80%) 1(25%) 16
HPV6 6(20%) 1(25%) 7
HPV11 5(16.7%) 0(0%) 4
Other 4(13.3%) 2(50%) 6
v HPV 33 15 48

*High risk HPV :

Low risk HPV
vl i f HPV

68, 69-type

1 -6, 11, 34, 40, 42, 43, 44, 70 type

Z1@s¥s, =833, 55, 3979 OlgiP,

53, 96, 58, 99, 66,

Mygene HPV DNA chip kit - detection type 24%

o] 9] 9] type
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4, AZBH AXA HAASY HPV DNA chip teste] 2
I}

=]

RIS

AEZA AR HPV DNA chip #AMY] A3E vl 480, A

ke
o,

Abell Al < (WNL, BBC)oll 438 167692 #l4S 2, $3 24E =
#H74 A oA 1323We] HPV DNA A3 HPV %Ao] 222¢(16.8%),
HPV S4l0°] 11011(83.2%) 1, HPV ¥Ad F 1$3d < HPV7ZF 1614
2 725%E AAsdv. #HAd T o4 4449l HPV DNA Z3+= HPV
ko] 6540(14.6%), HPV &4 o] 379¢1(85.4%) 1 o.M HPV ¥Ad & x
913 HPV7ZE 46912 708% 2 2+ 813t}

AZZ AA A B A(ASCUS o))l &3t 198 9 H A S 7, $3
232 2y H73 A oA 16W ¢ HPV. DNA ZAxt= HPV %Al 104
(62.5%), HRV. =4 o] 69(37.5%)% o#, HPV %A d 5 198 HPV7L
82 80%E AAstA L #HAE F oA 3" HPV DNA A= EF
HPV &Aoldlen, 1193 HPVE 35 A tH(Table 6).

2
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Table 6. Comparison between Cytology and HPV DNA

detection to the menopausal status

Cytologic Screening

HPV Genotyping Normal Abnormal
(n=1,676 ) (n=19)
premenopause postmenopause premenopause postmenopause

(1,323) (n=444) (n=16) (n=3)

HPV(+) 222(16.8%) 65(14.6%) 10(62.5%) 3(100%)

High risk HPV 161(72.5%) 46(70.8%) 8(80%) 3(100%)
low risk HPV 29(13.1%) 4(6.1%) 1(10%) 0(0%)
Unknow HPV 32(14.4%) 15(23.1%) 1(10%) 0(0%)
HPV(-) 1101(83.2%) 379(85.4%) 6(37.5%) 0(0%)
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(+) (+)(+)
123456 789 M11121314151617

ﬁ HPV DNA Product(450bp)

-

UL L Control : B-globin (250bp)
. a

. S .
L.
i B

Fig 4. HPV DNA anlysis in cevical sample
M : DNA size marker B —globin (250bp)
Lane 1to 17 : HPV DNA product (1, 12, 13 positive)
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Fig 5. Cervical smear and HPV DNA chip test in HPV 53(+) case
A : ASCUS(HPV-—related) of cervical smear

B : HPV DNA chip test with single infection(genotype 53)
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Fig 6. Cervical smear and HPV DNA chip test in HPV 6,56(+) case

A : ASCUS(HPV—related) of cervical smear

B : HPV—DNA chip test with doble infection (genotype 6, 56)
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Fig 7. Cervical smear and HPV DNA chip test in HPV 39,44 ,51(+)
Case

A : ASCUS(HPV-related) of cervical smear

B : HPV DNA chip test with triple infection(genotype 39,44,51)
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