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The p53 DNA Polymorphism of Cervical Cancer Patients
with Human Papillomavirus 16/18 Infection
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Moon Soo Sung, M.D., Ki Tae Kim, M.D.

Department of Obstetrics and Gynecology, Busan Paik Hospital, College of Medicine,
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Objective : To investigate the correlation between p53 DNA polymorphism and cervical cancers with HPV infection
and to clarify whether p53 DNA polymorphism behave as a host risk factor of cervical carcinogenesis in Korean
population.

Methods : For detection of HPV infection, nested PCR targeting at HPV L1 region was carried out after DNA
precipitation from 112 normal control and 299 cervical intraepithelial neoplasm and invasive cancer patients. In the case
of positive to HPV L1 region, HPV 16/18 infection was analyzed by HPV 16/18 specific nested PCR. To examine p53
genotype codon 72 polymorphism (p53 genotype), pS3 exon 4 region amplified, and then amplified products were digested
with Acc II restriction enzyme. According to restriction fragment, p53 genotype was classified into homozygous p53
arginine (p53Arg), homozygous p53 proline (p53Pro) and heterozygous pS53 arginine/proline (pS3Het).

Results : 1. The incidence of HPV infection increased as it developed into cancer from normal in cervix, but there
was no statistical significance (p>0.05).

2. The incidence of HPV 16/18 infection was much higher in HGSIL and invasive cancer than in LGSIL and control
(p<0.05).

3. The distribution of p53 Arg genotype did not have any significant differences in the normal control, CIN and invasive
cancer patients (P>0.05).

4. In the normal control, CIN and invasive cancer patients with HPV infection and HPV 16/18 infection, the distribution
of p53 Arg did not have any significant differences (p>0.05).

Conclusion : p53 genotype did not act as a host risk factor in cervical carcinogenesis in Korean population. But more
researches on the p53 genotype to HPV E6 variants will be needed to know the exact meanings of p53 genotype.
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B AAE oS3 AAZA] 183 o] &
ATk? a2y AAF RS ps3 FHA o)zt 10-
20% AEE GHA AZEH oM ps3 A o] yke
EZQ Fgog AHA Jt” F ARG
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squamous intraepithelial lesion, LGSIL), 255 3
g H (high-grade squamous intraepithelial lesion, HGSIL),
a8]3 A (invasive carcinoma, CA)S.Z 73}
Atk HPV A3 ®WHHPV related change)@} 155
33U % YH(cervical intraepithelial neoplasia I, CIN 1)
LGSILE EF38FA1aL, 25+, 355 CINT Zog
(carcinoma in situ)2 HGSILZ EFatgon, z323t
A 8, B3, 719 77 Qlo] 1HHE JEE H
ol Btt IFAYE BRI

2. DNA &=

HPV Z+3} HPV 16/183 9] 7o H, 283 ps3
SRS 2R AZ AR PRAE 5L 22
L5 $%3 DNAS o] 833t 5% DNAE
BIAAZ 0|83l w29} TEE

=)

Y,

st

1) A3 DA EgA

AgA RN NEE HEORE iH%z‘s}oq 1 mL9]
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xgol A SE AR & 4598 AASIAY &

28 NEAFAELS PBSE 23 *ME& 3300 ple]
DNA 48} (lysis buffer, 50 mM Tris-HCI pH 8.5, 150
mM NaCl, 1 mM EDTA, 0.1% sodium dodecyl sulfate)
< A7vste] EFEAT. ol F 100 pg/ml FE
proteinase K (Boehringer Mannheim, Mannheim,
Germany)Z H718l9aL, AE7F 93] L31€ w7t
A 55Tl HEAIZLn, 95Tl 1083 748t
o proteinase K& =843} A7t AE &ajde &
9] phenol/chloroforme 718t BwES A A

o m isopropanolS 7}5}e] DNAS FZ3}59th
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A E50ZHH 7 um FARZ 249 A7) w5~
fre] Efol=o FEAZ T A

Eeto] =& 60 CollA] 1417 7183 &

100% Xyleneol| 1027 23] ¥H3-A1A 2t A A3}
AL, o] ZEo|TE 100%, 95% olergo] A= 3

T 571 T A2 ArjEez #Ese 25-
gauge FARI O R F9 HAxA 9] Eo& HAglst
WA S F2 EEe 248 2k, AA

H 22L& DNA 32 ZH7MA microtubed] 2ol 3}
20CollM Hasigley. Eeld 242 49 9 30 19]
DNA 43t} 200 pg/mL 5= proteinase KE 7}
stof 270] 313 912 A WEARE OlF
A galde T2 phenol/chloroforms 37}3}d]
EES AASILH isopropanolS 715t DNAS

X HPV 16/18& HA}

s
=

m?i' 12 it d0R ol

%%% DNAZS ];H)\]-oi %61§/\01§H
(polymerase chain reaction, PCR)S A8 5}e] HPV

L= 564’3}035} 40159 HPYV A7} &
4714 4& 7IAE L1 open reading frame (ORF)
S EHOZ MYYMYI1™9} GPS/LICY Adta] =

o] &34t HPV Zooie W7tAa Eo)AdS

o]7] $18ked nested PCR W& o] &-ahgom,
MY09/MY11 AlghA] 23o 2 13} PCRE 33 &

Hkg-o] 1k PCR AHZo) A 2 ulE F ko] GPS/LIC Al
A ZFOR o]2f PCRe AlB3IFL, o] HAPEH
2 | fg/mL o] UAEE 7HHY,

PCR ¥h&-<l2 20 ul & F3]o 1x PCR buffer (20
mM Tris-HCI pH 8.4, 50 mM KCl, 1.5 mM MgCI2), 200
puM  deoxynucleotide triphosphate (dNTPs, Pharmacia,
Uppsala, Sweden), 5 pM primers(#] =8, thA, k=), 1
Unit Taq DNA Polymerase (Promega, Madison, WI,
USA), 200 ng DNAZ 433}tk PCREFS-2 Thermal
Cycler (PTC-200, MJ Research, Watertown, MT, USA)
S o83t 95Tl 30%, Al 2] 713 A
Sk annealing 2=l 4 30X, 72ColA 30% F7]|2 &
403 BHE3 F HFH o7 12TAA s8I HHAIZ
THTable 1).

of OHH oy T
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Table 1. Oligonucleotide PCR primers for detection & genotyping of HPV and p53 codon 72 polymorphism

Name Type Sequence (5” to 3°) A (T) Location
MY11 sense GCM CAG GGW CAT AAY AAT GG 48 6584-6603
MY09 antisense CGT CCM ARR GGA WAC TGA TC 48 7015-7035
GPS sense TTT GTT ACT GTT GTT GAT ACT AC 52 6625-6647
LIC antisense GGA TCT TCT TTA GGT GCT 52 6939-6956
18E2 sense CAA CAT AGC TGG GCA CTA TAG A 50 501-522
18ER2 antisense ACA TAC ACA ACA TTG TGT GAC G 50 795-173
16E3 sense TCG ATG TAT GTC TTG TTG CAG 50 505-525
16ER3 antisense GGT TAC AAT ATT GTA ATG GGC 50 729-708
P53U sense GGG ACT GAC TTT CTG CTC TTG 50 11877-11897
P53D antisense TGA GGG TGT GAT GGG ATG GAT 50 12519-12499
P534EU sense TTC ACC CAT CTA CAG TCC CCC TTG 57 12006-12029
P534ED antisense GGT GTG ATG GGA TGG ATA AAA GCC 57 12515-12492

Ta: annealing temperature, M: A plus C, R: A plus G.
W: A plus T, Y: C plus T.

#%E PCR 2HES 1.5% agarose gel (Promega,
Medison, W1, USA)ellA X713t Ee]atdom,
gelS ethidium bromideZ S48l A} Zrgol A
FEE WY ARE gQlste] FHAR-E 2AHA
T} HPV L1 ORF f-AAH= MY0IMY 11 Al =3
o2 YA} PCR HHEo A= 451 bp 7|9} WI=Z Z
ZEm, MYOIMY 11 AEA] 2o s SHE A G
d AAlE GPS/LIC A 2§02 o]k PCR A

S Sa5te] 254 bp A7)0 MES F2Aste] HPV 7
HARE ZAFSHATHFig. 1).

Fig. 1. Electrophoresis of HPV L1 consensus primer
directs PCR products on 1.5% agarose gel. A; PCR
products with MYO9/MY11 primers reveal 451 bp size
band, B; PCR products with GPO5/L1C primers show 254
bp size band. M, 100 bp. ladder-size marker; Lane 1,
Hela cells; Lane 2, Caski cells, Lane 3-7, examples of
patients with cervical cancer.

2) HPV 163/188 <] FA}

HPVE] L1 ORF el tigk PCR Aol A HPV
FAAIL 729 A HPY 161839 g R s
ZAF8FSITE GeneBank databaseol| Xl 743} HPV
168 (Accession Number, K02718)%} 183 (Accession
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Number, X04773)¢] 97|14 ¥ FHE BEA5te] E69t
E7 Jde o F & HPV 16/1853011 747t Bol4

S Zh= 16E3/16ER33} 18E2/18ER2 ARt
0&0}04 AEA S AZ oA, EHXd, $H) 3k
TKTable 1). HPV 16/188 AZL 93 S
ORF ¥19] PCR ¥ AH&-3 54 ‘J i{ﬂr z43
S o] &3tk FF PCR AH=ol 1 2 ulE 3y

"U
3 F-I.I-4
o
rlo
=

16ER3 Al 235 Olﬁo}oq 225 b 716 ez}
Ve HPV 168 A7 S48k A
SFS0.m, 18E2/18ER2 A'EAIE 0|83k 295 bp =
719] M=yt ZZHW HPY 18F0] &8l AR

A3t ATHFig. 2).

Fig. 2. PCR detection of HPV type 16 & type 18 using
type-specific primers. A; Representative examples of HPV
type 16 have 225 bp size band. B; Representative
examples of HPV type 18 have 295 bp size band. M, 100
bp. ladder-size marker; Lane 1, Positive controls (A; Caski
cells, B; Hela cells); Lane 2-7, examples of patients with
cervical cancer.

3) HPV AT 44 B &4 izt
HPV 163 2] PCR HAES 93 FJZ= HPV 16
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8ol 799 Caski A EFZ v okale] Caski Al E A
%23 DNAZ o] 831913, HPV 1839 FAx=
HPV 18% 327} §3=o] 91 HeLa AIEFE

4. p53 TR ZAL

p53 T84 codon 72 G FALSE7] 918k
codon 727} YA SHE exon 4 H9E PCRE FEA]
3L, ©]% Acc I (Promega, Medison, WI, USA) A&t
42 Auste] duse A A7)9F S
W= Restriction Fragment Length Polymorphism
(RFLP) W& o]&ste] ps3 #2144 & ARSI
p53 84t exon 4 FHe} FFL2 p53Ups3D ALA
ZFOR U7 PCRES ABT F, U3 PR AR
2 WS 3} pSMEURSIED AEHA] g o]}
PCRS A3 tHTable 1). PCR #Hgo] B F p33
T4 exon 4 GG TFH oF= HF PCR A=

A 2 plE 3 A A719EL

2 Fg3dy

A

B
<5
<=
-

Fig. 3. PCR and RFLP analysis for detection of the p53
gene polymorphism at codon 72. A: PCR products
amplified with p534EU/p534ED primers (510 bp). B: PCR
products are digested with Acc Il enzyme, and the
products are subjected to electrophoresis in 7.5%
polyacrylamide gel. The arginine allele had a single Acc |l
recognition site (CG/CG) shows two bands of 376 + 134
bp (closed arrow), but proline allele reveals single band of
510 bp (open arrow). Heterozygote had both allele of
arginine and proline reveals three bands. A, arginine
homozygote; H, heterozygote; P, proline homozygote; M,
100 bp ladder-size marker; Lane 1~5, representative
samples of patients with cervical cancer.

0

PCR #}go] 4 HF 22 F%9 chloroform
A7kste] B4ES A AsIA L, ©]% glass milk (BIO-
101, La Jolla, CA, USA)E ©]-&3}] PCR AHE-S A A
3IATE PCR AHE 5 ul9 1 Unitd] dec O AGEAE
7kste] 37X 221 F<F WHEAIFATE Algta s
A7} Bt 9L 7.5% polyacrylamide gelol A
ZJsto] Aoty RS Wlwate] ps3 FAAES 24
AT dec I AIF EAE A3 H7I1XE CG/
CGE X33t p53Arg A2 376 bpSt 134 bp
=719 7748 =S Yehfal, CCCG H7IME<
Zb= pS3Pro FAAE L dee T AlGFE A0 ATE XA
oko} 510 bp =7)9 wl=wte] BAEL p53ArgT
pS3Prog] 79 o] SFHEA allele TAE p53Het
FRAEL 510 bp, 376 bp L2 134 bp Z719] 374
W2 B AthFig. 3).

p53 FAAES EIEE SAS (SAS Institute Inc.,
USA, version 6.21) T2 1S 0]-&ato] X-testE H]
L EAE 0, odd FHOdds ratio, OR)F} 95% A F
TZXconfidence intervals, CI)& AXF8IATh 9] 5+
< pEtel 0.05 ]atel B¢-E shqith

2 I

1ol thael 7Y

299918 AT A SAF i AL 4654117
ot A2 HAaker 2284 AAL ARAE HES
A3} LGSILE 399 992™, HGSIL-2 859t} A%
AR 1759 Ao, 2280 2= Hgatuigo
157¢], Ad<gto] 154, HHA A Qte] 34 St

2. HPV SXAL 2 168/1889| A vl

1) HPV #3719 A= =

iz 112418 X3S F 41195 IO Z HPV
Ll 998 £2 22 PCRS A3 A 30690(74.5%)
oA HPV L1 327} A2 e Wie A3
of W& HPV LI frAAte] AE RlEw 27 1129
F 53¢(47.3%), LGSIL 39¢] % 2741(69.2%), HGSIL
859 & 65°1(76.5%), F+AS 175 F 161(92.0%)
AZF AUAHTable 2). JA-EAHGOE FPL4E HPV
Ll A A2 et 27hetaou 194L 8l
2ATHp=0.0621).
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Table 2. PCR results obtained with L1 consensus primer sets MY0O9/MY11 and GPO5/L1C for HPV detection

CONTROL LGSIL
NEGATIVE 59 (52.7%) 12 (30.8%)
POSITIVE 53 (47.3%) 27 (69.2%)
TOTAL 112 39

20 (23.5%)
65 (76.5%)

HGSIL CA TOTAL
14 (8.0%) 105 (25.5%)
161 (92.0%) 306 (74.5%)
175 411

LGSIL: low grade squamous intraepithelial lesion.
HGSIL: high grade squamous intraepithelial lesion.
CA: invasive carcinoma.

p value<0.05.

Numbers in parenthesis represent relative frequencies.

2) HPV 168/188 9] #E W%

HPV L1 #3827} A4 3069] % HPV 1633} 18
o] 118)(38.8%)l A AZ= ATk HPV 1637} 183
o 2T 24)(2/53, 4.6%), LGSIL ol A 3¢
(3/27, 11.7%), HGSIL-el| Al 210(21/65, 32.5%), <&
Adokell A 92¢(92/161, 57.1%) AZHo] IA o=
AYD52 HPY 1687} 1839 AZ wiws} f95)
Al Z7F= AT Table 3) (p=0.0215).

3. ph3 wMAY g ¥ Ex

Z 41149 ps3 FAAF Y WEE 2AE AT
pS3Arg FFAAEL 178¢(43.3%) 2 7HE Bron,
pS3Het FAAE L 1359(32.0%) 921, p53Pro
AL 984))(24.7%) 2 ZAFE AT

)

1) A4 W] W ps3 g £
Holl W ps3 FHAY Y HEE 11269 B
2o A p53Arg frAAFE o] 47¢)(47/112, 41.8%),
p53Het F-AAFE S 41)(41/112, 36.8%), p53Pro Fr A
A8 L 249)(24/112, 21.4%) 2 ZALE AT 843 ¢to)
A p33Arg ARG L 7690(76/175, 43.6%), p5S3Het -
AAE L 584)(58/175, 32.9%), p53Pro AL 41

l(41/175, 23.5%)E p53Arg TR o] 744 =L nl
T2 AT Fa35kelA ps3Arg FHAEe
HE7b 9o} of Alolol A F9J3t #29 Ao
£ 25 5 20k Table 4) (p>0.05).

2) HPV Zrsdoll W ps3 fixde] 23

HPV 733} S9ke ps3 FraAEe] BEE F 306
o Z p53Arg FAAE L 1369(44.5%), p53Het 3
AL 984))(32.0%) LI p53Pro FAAE L 720]
(23.5%) 2 ZAFEO] HPV 74 %9} ps3 21213 <]
FEGE FAH F9A0] AATHp>0.05). TS HPV
FRAAE AEE ST te ps3 FHAEY B2

T ot Aolg FE 4 UK Table 5) (p>0.05).
3) HPV 16/18F 7rdoll w2 ps3 3189 £3
HPV 16/188] #Zd" F 118¢] & LGSIL ¥

HGSIL wollA p53Arg rAAHE o fog A

e S g o, AE 9%l pS3Arg FAA

& 419(44.8%), pS3Het AR o] 289(30.0%),

p53Pro FAAE-E 234(252%) 2 FALE o] HPV 16/

188 9] o] Tute AFALAAME ps3 FH4

BEE Fog 2ol7h A ThHp>0.05). T3 &

A 19 p53Arg FAAE EES HPV 29 oF

(Table 6) (p>0.05).

Table 3. PCR results obtained with type-specific E6/E7 primer sets of 16E3/16ER3 and 18E2/18E2R for detection of HPV

type 16 & 18, respectively

CA TOTAL

CONTROL LGSIL
NEGATIVE 51 (95.4%) 24 (88.3%)
POSITIVE 2 (4.6%) 3 (11.7%)
TOTAL 53 27

44 (67.5%)
21 (32.5%)°

69 (42.9%) 188 (61.2%)
92 (57.1%)° 118 (38.8%)
161 306

LGSIL: low grade squamous intraepithelial lesion.
HGSIL: high grade squamous intraepithelial lesion.
CA: invasive carcinoma.

p value<0.05.

Numbers in parenthesis represent relative frequencies.
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Table 4. Distribution and incidence of p53 codon 72 genotypes in patients and controls irrespective of HPV infection

CONTROL LGSIL HGSIL CA TOTAL
pS3Arg 47 (41.8%) 17 (43.7%) 38 (44.2%) 76 (43.6%) 178 (43.3%)
p33Het 41 (36.8%) 11 (27.7%) 26 (30.4%) 58 (32.9%) 135 (32.0%)
p33Pro 24 (21.4%) 11 (28.6%) 21 (25.4%) 41 (23.5%) 98 (24.7%)
TOTAL 112 39 85 175 411

LGSIL: low grade squamous intraepithelial lesion.
HGSIL: high grade squamous intraepithelial lesion.
CA: invasive carcinoma.

p53Arg: arginine homozygote.

p53Het: heterozygote.

p53Pro: proline homozygote.

p value<0.05.

Numbers in parenthesis represent relative frequencies.

Table 5. Distribution of p53 codon 72 genotypes in patients and controls associated with HPV infection

CONTROL LGSIL HGSIL CA TOTAL
pS3Arg 22 (42.1%) 11 (42.8%) 28 (43.4%) 75 (46.8%) 136 (44.5%)
p33Het 15 (28.4%) 9 (31.6%) 22 (33.2%) 52 (31.9%) 98 (32.0%)
p33Pro 16 (29.5%) 7 (25.6%) 15 (23.5%) 34 (21.3%) 72 (23.5%)
TOTAL 53 27 65 161 306

LGSIL: low grade squamous intraepithelial lesion.
HGSIL: high grade squamous intraepithelial lesion.
CA: invasive carcinoma.

p53Arg: arginine homozygote.

p53Het: heterozygote.

p53Pro: proline homozygote.

p value<0.05.

Numbers in parenthesis represent relative frequencies.

Table 6. Distribution and incidence of p53 codon 72 genotypes in patients and controls associated with HPV 16/18 infection

CONTROL LGSIL HGSIL CA TOTAL
p33Arg 1 (50.0%) 1 (33.3%) 9 (41.8%) 41 (44.8%) 52 (43.0%)
pS3Het 1 (50.0%) 1 (33.3%) 7 (34.6%) 28 (30.0%) 37 (32.3%)
p33Pro 0 (0.0%) 1 (33.3%) 5 (23.6%) 23 (25.2%) 29 (24.7%)
TOTAL 2 3 21 92 118

LGSIL: low grade squamous intraepithelial lesion.
HGSIL: high grade squamous intraepithelial lesion.
CA: invasive carcinoma.

p53Arg: arginine homozygote.

p53Het: heterozygote.

p53Pro: proline homozygote.

p value<0.05.

Numbers in parenthesis represent relative frequencies.
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