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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), p53 exon 4 region amplified, and then amplified products were digested
with Acc restriction enzyme. According to restriction fragment, p53 genotype was classified into homozygous p53 
arginine (p53Arg), homozygous p53 proline (p53Pro) and heterozygous p53 arginine/proline (p53Het).
  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.

  Key Words : p53 polymorphism, HPV, Cervical cancer
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(cervical intraepithelial neoplasia I, CIN I)
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, , 
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  HPV HPV 16/18 , p53 

DNA . DNA
.

  1) DNA 
  1 mL
phosphate buffered saline (PBS pH 7.4)
15 mL . 

2 , 
PBS microtube 3000 

xg 5 . 
PBS 2 , 300 µl

DNA (lysis buffer, 50 mM Tris-HCl pH 8.5, 150 
mM NaCl, 1 mM EDTA, 0.1% sodium dodecyl sulfate)

. 100 µg/mL 
proteinase K  (B oehringer M annheim , M annheim , 
Germany) , 

55 , 95 10
proteinase K . 

phenol/chloroform
isopropanol DNA .

  2) DNA 
  
H&E , 

. 
7 µm 5~ 

15 . 
60 1

100% Xylene 10 2
, 100%, 95% 

. 25- 
gauge 

, 
DNA microtube

20 . 30 l
DNA 200 µg/mL proteinase K

. 
phenol/chloroform
isopropanol DNA

.

  1) HPV 
  D NA
(polymerase chain reaction, PCR) HPV 

. 40 HPV 
L1 open reading frame (ORF) 

MY09/MY1138 GP5/LIC39 

. HPV 
nested PCR , 

MY09/MY11 1 PCR
PCR 2 µl GP5/LIC 

PCR , 
1 fg/mL .

  PCR 20 µl 1x PCR buffer (20 
mM Tris-HCl pH 8.4, 50 mM KCl, 1.5 mM MgCl2), 200 
µM deoxynucleotide triphosphate (dNTPs, Pharmacia, 
Uppsala, Sweden), 5 pM primers( , , ), 1 
Unit Taq DNA Polymerase (Promega, Madison, WI, 
USA), 200 ng DNA . PCR Thermal 
Cycler (PTC-200, MJ Research, Watertown, MT, USA)

95 30 , 
annealing 30 , 72 30

40 72 5
(Table 1).
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Name  Type          Sequence (5’ to 3’)                           TA ( )           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
GP5 sense TTT GTT ACT GTT GTT GAT ACT AC 52  6625-6647
L1C 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   795-773
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.

  PCR 1.5% agarose gel (Promega, 
Medison, WI, USA) , 
gel ethidium bromide

. HPV L1 ORF MY09/MY11 
PCR 451 bp 

, MY09/MY11 
GP5/L1C PCR 

254 bp HPV 
(Fig. 1).

     

  2) HPV 16 /18
HPV L1 ORF PCR HPV 

HPV 16/18
. GeneBank database HPV 

16 (Accession Number, K02718) 18 (Accession 

Number, X04773) E6
E7 HPV 16/18

16E3/16ER3 18E2/18ER2 
( , , )

(Table 1). HPV 16/18 PCR L1 
ORF PCR 

. PCR 2 µl
1.5% agarose gel . 16E3/ 
16ER3 225 bp 

HPV 16
, 18E2/18ER2 295 bp 

HPV 18
(Fig. 2).

    

  3) HPV 
  HPV 16 PCR HPV 16

451 bp                            254 bp

225 bp                             295 bp
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Caski Caski 
DNA , HPV 18

HPV 18 HeLa 
HeLa DNA . 

HPV 
DNA .

  p53 codon 72 
codon 72 exon 4 PCR

, Acc (Promega, Medison, WI, USA) 

Restriction Fragment Length Polymorphism 
(RFLP) p53 . 
p53 exon 4 p53U/p53D 

PCR , PCR 
2 µl p534EU/p534ED 
PCR (Table 1). PCR p53 

exon 4 PCR 
2 µl 1.5% agarose gel

(Fig. 3).

   

    

  PCR chloroform
, glass milk (BIO- 

101, La Jolla, CA, USA) PCR 
. PCR 5 µl 1 Unit Acc 

37 2 . 
7.5% polyacrylamide gel

p53 
. Acc CG/ 

CG p53Arg 376 bp 134 bp 
, CCCG 

p53Pro Acc 
510 bp , p53Arg

p53Pro allele p53Het 
510 bp, 376 bp 134 bp 3

(Fig. 3).

  p53 SAS (SAS Institute Inc., 
USA, version 6.21) X2-test

, odd (Odds ratio, OR) 95% 
(confidence intervals, CI) . 

p 0.05 .

299 46.5±11.7
. 

LGSIL 39 , HGSIL 85 . 
175 , 

157 , 15 , 3 .

  1) HPV 
  112 411 HPV 
L1 PCR 306 (74.5%)

HPV L1 . 
HPV L1 112

53 (47.3%), LGSIL 39 27 (69.2%), HGSIL 
85 65 (76.5%), 175 161 (92.0%) 

(Table 2). HPV 
L1 

(p=0.0621).

 
510 bp
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                    CONTROL       LGSIL                HGSIL                   CA                TOTAL

NEGATIVE  59 (52.7%) 12 (30.8%) 20 (23.5%)  14 (8.0%) 105 (25.5%)
POSITIVE  53 (47.3%) 27 (69.2%) 65 (76.5%) 161 (92.0%) 306 (74.5%)
TOTAL 112 39 85 175 411

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 16 /18
  HPV L1 306 HPV 16 18

118 (38.8%) . HPV 16 18
2 (2/53, 4.6%), LGSIL 3

(3/27, 11.7%), HGSIL 21 (21/65, 32.5%), 
92 (92/161, 57.1%) 

HPV 16 18
(Table 3) (p=0.0215).

  411 p53 
p53Arg 178 (43.3%) , 
p53Het 135 (32.0%) , p53Pro 

98 (24.7%) . 

  1) p53 
  p53 112

p53Arg 47 (47/112, 41.8%), 
p53Het 41 (41/112, 36.8%), p53Pro 

24 (24/112, 21.4%) . 
p53Arg 76 (76/175, 43.6%), p53Het 

58 (58/175, 32.9%), p53Pro 41

CONTROL   LGSIL  HGSIL     CA   TOTAL

NEGATIVE 51 (95.4%) 24 (88.3%) 44 (67.5%)  69 (42.9%) 188 (61.2%)
POSITIVE  2 (4.6%)  3 (11.7%) 21 (32.5%)a  92 (57.1%)a 118 (38.8%)
TOTAL 53 27 65 161 306

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.

(41/175, 23.5%) p53Arg 
. p53Arg 

(Table 4) (p>0.05).

  2) HPV p53 
  HPV p53 306

p53Arg 136 (44.5%), p53Het 
98 (32.0%) p53Pro 72

(23.5%) HPV p53 
(p>0.05). HPV 

p53 
(Table 5) (p>0.05).

  3) HPV 16/18 p53 
  HPV 16/18 118 LGSIL 
HGSIL p53Arg 

, p53Arg 
41 (44.8%), p53Het 28 (30.0%), 

p53Pro 23 (25.2%) HPV 16/ 
18 p53 

(p>0.05). 
p53Arg HPV 

(Table 6) (p>0.05).
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            CONTROL   LGSIL  HGSIL    CA   TOTAL

p53Arg  47 (41.8%) 17 (43.7%) 38 (44.2%)  76 (43.6%) 178 (43.3%)
p53Het  41 (36.8%) 11 (27.7%) 26 (30.4%)  58 (32.9%) 135 (32.0%)
p53Pro  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.

CONTROL   LGSIL   HGSIL     CA   TOTAL

p53Arg 22 (42.1%) 11 (42.8%) 28 (43.4%)  75 (46.8%) 136 (44.5%) 
p53Het 15 (28.4%)  9 (31.6%) 22 (33.2%)  52 (31.9%)  98 (32.0%) 
p53Pro 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.

           CONTROL  LGSIL   HGSIL    CA   TOTAL

p53Arg 1 (50.0%) 1 (33.3%)  9 (41.8%) 41 (44.8%)  52 (43.0%)
p53Het 1 (50.0%) 1 (33.3%)  7 (34.6%) 28 (30.0%)  37 (32.3%)
p53Pro 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.



- 208 -

  p53 
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, 
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, 
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,3,8,9 

HPV HPV , 
HPV 16/18

.2,3,6,8-10 
 38

HPV 16 15 (36.6%), 58 6 (14.6%), 18
4 (9.8%) , 31 , 33 , 52b

9.8%, 7.3%, 4.9% .5 
L1 HPV 
175 161 HPV 

, 16/18 92 (57.1%, 92/161)
16 18 HPV

. 
HPV 

, 16/18 HGSIL 
LGSIL

(Table 2 & 3), HPV 16/18

.
  HPV E6 E7

, E6, E7 

p53 pRb
, HPV

.16,28 E6 p53 
ubiquitin p53 

,17 
p53

.
  Storey 28 p53Arg p53 

HPV 16/18 E6 
p53 , p53Arg 

HPV 
7 . 

p53 
HPV

p53 
HPV 

.29-33

  411 , 
p53 

, 
p53 

. HPV HPV 16/18
, 

p53 
. p53Arg 

. p53 

.29-36

  , 
. 

, , , , 

29-35 p53Arg 
39.8~62.6% p53 

, 
p53Arg 

41.8% (47/112), HPV 42.1% 
(22/53) ,35 ,29 26 
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36 .
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.
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   : p53 (Human Papillomavirus, HPV) 
, p53 

.
   : 112 299 DNA

, HPV L1 (Polymerase Chain Reaction, PCR) HPV 
, L1 HPV 16 18

PCR HPV 16 18 . p53 codon 72 (p53 )
p53 exon 4 PCR Acc 

, p53 arginine (p53Arg), p53 proline (p53Pro) p53 arginine/proline 
(p53Het) .
   : 1. HPV 

(p>0.05).
  2. HPV 16 18 , 

(p<0.05).
  3. p53Arg , 
(p>0.05). 
  4. HPV HPV 16 18 , , p53Arg 

(p>0.05).
   : p53 HPV 
E6 p53 

. 

 p53 , , 


