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Human Papillomavirus Infection and Polymorphism of p53 codon 72
in the Uterine Cervical Neoplasia

Dong Han Bae, M.D., Jong Soo Kim, M.D., Seung Do Choi, M.D.,
Jae Gun Sunwoo, M.D., Key Hyun Nam, M.D., Chang Jin Kim, M.D.*

Department of Obstetrics and Gynecology, *Department of Pathology, University of Soonchunhyang,
College of Medicine Soochunhyang University Chonan Hospital, Chonan, Korea

Objective : The uterine cervical neoplasia is one of the most frequent gynecologic tumor in Korean women. Though
the precise pathogenic mechanisms were not elucidated, human papillomaviruses (HPVs) has been considered as a strong
candidate for the cause of uterine cervical neoplasm.

Methods : About 100 subtypes of HPV were known, and they were divided into two groups as “high-risk HPVs”
and “low-risk HPVs” according to their oncogenic potentialities. It was known that arginine (Arg) residue at codon 72
of p53 tumor suppressor gene could be used as a marker for the risk of cervical epithelial neoplasia associated human
appilloma virus infection. But the notions are still controversal. Studies to date have focused mainly on Caucasians despite
marked ethnic variations in both the p53 polymorphism and the different genotypes of human papillomavirus associated
with cervical neoplasia. In this study, the p53 codon 72 status in 125 Korean women with cervical neoplasia and 200
Korean healthy women was determined. In addition, the different genotypes of human papillomavirus associated with
cervical neoplasia was also determined by DNA Chip.

Results : The most frequent subtypes of HPV associated with uterine cervical neoplasia in Korean women were 16
(25.6%), 58 (16%), other type (10.4%), 52 (10%) and 18 (4.8%) in order of frequency. The polymorphic rate of p53
codon 72 in 200 Korean women was Arg/Ar (47%), Arg/Pro (43%) and Pro/Pro (10%) respectively. The polymorphic
rate of p53 codon 72 in HPV associated uterine cervical neoplasia was Arg/Ar (55.5%), Arg/Pro (38.9%) and Pro/Pro
(5.50%) respectively, which was not statistically significant compared to the normal control. In 16/18 genotypes associated
cervical neoplasia, the polymorphic rate of p53 codon 72 was 44.8% (Arg/Arg), 42.1% (Arg/Pro) and 13.1% (Pro/Pro)
respectively, while in 58/52/other type/33/35/40/44 genotypes, it was 36.5% (Arg/Arg), 50% (Ar/Pro), and 13.5%
(Pro/Pro) respectively. There was no statistical significance between two groups.

Conclusion : Above results showed that the genotypes of HPV associated with uterine cervical neoplasia in Korean
women were different from those of Western countries, and there was not significant difference between the
polymorphism of p53 codon 72 and genotypes of HPV associated with uterine epithelial neoplasia.

Key Words : Human Papillomavirus (HPV), Polymorphism of p53 codon 72, Uterine cervical neoplasia
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2l C}lu}. % FE 129 Arg/Arg EH
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A% A% 4 Wil T AR Erha g
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F YT 165} 18 H0F 497 0 477
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AArskalt & 12599 €] i”* AL 53, 8*11 o3l
, Ol % low grade squamous mtraeplthehal lesion
(LSIL) 30¢<], high grade squamous intraepithelial lesion
(HSIL) 504, 3 &2 ghol 454 oA

2. B

1) DNAChipell 9]¢t HPV 703 A}

DNA FZ%& Paraffin blockS 7 um% AL 9=
= EEL}E]—JJ 4 sk 3145 73] hematoxylin-eosin®

S ahleh A E 2245 400 Ar|7 AJofel| A
%—Hr-%% 1) A4 A 3Fe] 1.5 ml Eppendorf tubeo] <]
t}. o] 3ol 500 12 proteinase K digestion buffer (100
mM Tris-HCl, pH 7.6; 0.5% sodium docecyl sulfate; 1
mM CaCl,; @ 100 pg/ml muscle glycogen)S o] 55T
-60 Coll 24217+ A glakgich. 3k RNase [ 0.5 plE
A 7)ske] 37 Coﬂ/ﬂ 1587 Bexgozn oo
RNAE #7541t} Protein PPT Buffer (Solution 3) 70
UE #H71sla ofFollA 5 FEAZl § 15,000
rpmel| Al 10:7F Juv‘i'—ﬁl ato] wafl¥l Ty} RNA
9 7|6 R AANALE FEAS Ask] A A
gy 7)1 sopropanolﬁ 200 pl F7¥ske] 15,000
rpmel| Al 10323+ 4lE2] dte] DNAS A A7 om,
70% ethanolS ©]-8-3ko] Hol9l= isopropanols |7
S 1%011 A A ES L"fﬂlﬂr % e 3%
£-3ke] 20 plo] DNAS 0] 4ColA 1

HPV DNA genotyping% AAS QI FEutel e 2
o}& S AX}sl7] ¢ate] HPVDNAChip(Hho] & m =3,
Mg, s ARESIG AL A A AlAE S o
2k}, HPVDNAChip 74 o183} 2t} (Fig. 1). A7)
o] o3 %% DNAES F8Oo = 3o 7|Ed
A AFeeE ALAMHPY primer 1: 5-TTT GTT
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Fig. 1. HPV DNAChip Format.

M: Position marker (8 -globin).

High risk HPV: 16, 18, 31, 33, 35, 39, 45, 51, 52, 56, 58,
59, 66, 68, 69.

Low risk HPV: 5, 11, 34, 40, 42, 43, 44.

ACT GTG GTA GAT ACT AC-3°, HPV primerll:
5-GAA AAA TAA ACT GTA AAT CAT ATT C-3°, 8-
globin PC03: 5-TGC ACC TGA CTC CTG AGG GAA
GTC TGC CG-3’, B-globin PC04: 5-CAA CTT CAT
CCA CGT TCA CCT TGC CCC AC3)E o] g5}o]
HPVE o}f7AALE 9l3he] 2397 B-globine
DNA S5oj5-5 dddl| 14011 FdELoR F
Zagth 4% Aol FES A% g e
U537} 22t} 50 ul reaction A] 10X PCR buffer (Mg2+
free, TaKaRa) 5 ul, 25 mM MgCl, 8 ul, Primer I, 25
pmole/ul 0.5 pl, Primer T, 25 pmole/ul 0.5 ul, dNTP (2
mM dATP, dTTP, dGTP, 1.0 mM dCTP) =& 1 ul,
25 nmol Cy5-dUTP 0.1 ul, Tag DNA polymerase
(TaKaRa, 5 U/ul) 2 U, Template 2 ulS zHzF 71819
th PCR +%9] 271 vy 7“1]- 2 94 Col A
587 27) WS AAEY o1 5 Ul 18,
50Col M 28 72°Cell A 3027t 88715 557] A
A 3 ThA] 940l A 138, 50 Coll 4] 28 72°Coll A 15%7F
307718 Fasrach v zrez 2T 224 §

AAZ 5 4Tl A mysto] wghik-S(Hybridization)
A ol ga5th WANLe ZEH 4] DNA (HPV
PCR product 10 yl + beta-globin PCR product 5 ul + &

= 729 ohEd -

4= 25 1ol 4 il (1/10 vol)©] DNA ®4d-ge (3 N
NaOH)& 7k & A2olA 5&E3F WAgth 1 M
Tris-HCI (pH 7.2) 2 4l (1/20 vol.)S} DNA #1/4J-8-1(3
N HCI) 4 ul (1/10 vol)Z 713+ & A& Yol|A] 5871
W8k}, 12X SSPE 50 ul (100 ul volume?] cover slip
o] 79, 10% SDS 0.5 ulZ 7}to] 2 A=t} o] =
HPVDNAChipel] a}o] 40 CelH =2 478k
SR oEA WG FHo] YEes sl
71 % 3X SSPE Buffero| A 287F =A48}aL, ThA] 1X
SSPE Bufferol| A 257F =4 3}t 23+ Laser
Scanner (GenePix 4000B, Axon Instruments, USA))S ©]
ool B,

P53 TE 72 R AAE] AHNFHEANS(S
codon 72 allele specific PCR)2] 41312 Storey =49
He 7R 0% sto] thaat o] AT ps3 A
= 729 arginine ) H-F7 A} Eo] PCR primer sense:
5-TCCCCCTTGCCGTCCCAA-3, antisense: 5-CTGGT
GCAGGGGCCACG-3’0] 1 o] &9} PCR 4t&E A7]+=
142 bpo]t}. Proline -5 AF 5o] PCR primere=
sense: 5-GCCAGAGGCTGCTCCCC-3’ antisense: 5-CG
TGCAAGTCACAGACTT-3°]1 o]59] PCR AH&E =
7%= 178 bpolt}h. PCR ¥Hg ZAL % 53] 20 &
10 mM Tris-HCI, pH 8.0; 50 mM KCI: 1.5 mM MgCly;
0.01% gelatin: Z}2+2] primer 200 pmol; 2 U Tag DNA
polymerase; 100 ng 5% DNAZ 4jo] WH-S-A| 7t} 1k
S2AE 28 094 Col A 28 712 % 94 Coll A 30
%, 62Cel A 30%, 72°Coﬂ/\1 30% ¥HeA7] 3L o]g
303 whEaigieh. 1 F 12Col A 587 WA e &
742 PCR 2H=S 410] 3% agarose geldl] Xd7]
%% & ethidium bromide® G Male] UVE AE=3&1

053

2) SASA HA
7t Adarte] il AA e AReA L, #
218 (genotype), T HT

215 (allelotype) 2 T4
ol FEufolg) A7t ute] BASLS ¥ Fisher exact
test= 7AAFEI1 01, p<0.052 EA% <92 stk

2z o
AFrFEutol 2| 2g] Fol@ 482 DNAChipd
o] Eolgt uhg-o 2 Ljehytti(Fig. 2).
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Fig. 2. DNA Chip Scanning results.
a: HPV 16, b: HPV, 58 ¢ HPV.

Table 1. HPV Genotypes in the Uterine Cervical Neoplastic Lesions

HPV Genotypes
Lesions
Neg. 16 58 52 18 33435 40+44 others
LSIL (n=30) 23 (76.6) 2 (6.7) - - - 3 (10) 2 (6.7)
HSIL (n=50) 7 (14) 14 (28) 12 (24) 4 (6) 24 1(2 12 9 (18)
Inv. Ca. (n=45) 5 (1L1) 16 (35.5) 8 (17.8) 6 (133) 4 (8.9) 2 (44) 2 (44 2 (44
Total (n=125) 35 (28) 32 (25.6) 20 (16) 10 (8) 6 (4.8) 3(24) 6 (4.8) 13 (10.4)

(): %, LSIL: Low grade intraepithelial lesions, HSIL: High grade intraepithelial lesions, Inv. Ca.: Invasive carcinoma, Neg.: Negative for HPV

Fig. 3. Allele specific PCR product of p53 codon 72
polymorphism.

line 1: negative, line 2: Pro/Pro homozygous, line 3: Arg/
Pro heterozygous, line 4: Arg/Arg homozygous.

F 1259 F HPVZES] %470 90(72%), w4 ©] 35
ol(28%)01 Ao, 7+ o F HPV 169] 329]
(35.5%), HPV 580] 200](22.2%)°] %131, A2 7 H-Ek
7} #eo] B HPV 3P o2 4ejzl HPV 1882
64ll(6.6%) ©lAth HPV G4 o F FH7FA0] 94
(7.2%)001 A BZEAT) o] 2] FE o] 139(10.4%)
2 HPV 58 4% t5o= B WETE HoY
(Table 1).

p53 3= 729 A o] di A So] PCR A7
2 Arg/Arg FEHEEE 142 bp 27]¢] bandZ }EF
iz, ProPro 584 ¢EL 178 bp 27]2] bandZ L}
Ebekom, o] @5 g 247+ band7} WFERATHFg. 3).

20039 AR Faoide Mo F ANz,
Arg/Arg £33 33S 940 = 47%, Pro/Pro 3% &}
2 209 2 10%, Arg/Pro ©] 3§ 860] = 43% ©] %1
= R e et b i S A B e A A m
& ShAfel| M e ps3 s 2 FAATEAS B
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Table 2. p53 codon 72 genotype and allele frequency in controls and patients

Hfo|2{2 ZF 1t p53 ZE 729 oHEY -

Genotypes Allele frequency
Aeg/Arg Arg/Pro Pro/Pro Arg Pro
Patients (n=125) 69 (55.2) 46 (36.8) 10 (8) 184 (73.6) 66 (26.4)
HPV infection (n=90) 50 (55.5) 35 (389) 5 (5.5) 135 (75) 45 (25)
control (n=200) 94 (47) 86 (43) 20 (10) 274 (68.5) 126 (31.5)

()% p>0.05

Table 3. p53 codon 72 genotype according to the uterine cervical neoplasia

Genotype Allele frequency
Arg/Arg Arg/Pro Pro/Pro Arg Pro
LSIL (n=30) 18 (60) 10 (33.3) 2 (6.7) 46 (76.7) 14 (23.3)
HSIL (n=50) 26 (52) 20 (40) 4.8 72 (72) 28 (28)
Invasive Ca. (n=45) 25 (55.6) 16 (35.6) 4 (8.8) 66 (73.3) 24 (26.7)
Control (n=200) 94 (47) 86 (43) 20 (10) 274 (68.5) 126 (31.5)

()% p>0.05

Table 4. p53 codon 72 genotype and allele frequency in relation to HPV subtype

Genotype Allele frequency
Arg/Arg Arg/Pro Pro/Pro Arg Pro

HPV gentype n

HPV 16 32 15 (46.8) 13 (40.6) 4 (12.5) 43 (67.2) 21 (32.8)
HPV 58 20 9 (45) 8 (40) 3 (15) 26 (65) 14 (35)
HPV 52 10 4 (40) 5 (50) 1 (10) 13 (65) 7 (35)
HPV 18 6 2(333) 3 (50) 1 (16.7) 7 (58.3) 5 (41.7)
HPV 33+35 3 1 (333) 2 (66.7) - 4 (66.7) 2 (333)
HPV 40+44 6 1 (16.7) 4 (66.6) 1 (16.7) 6 (50) 6 (50)
Others 13 4 (30.7) 7 (53.8) 2 (154 15 (57.7) 11 (42.3)
Control 200 94 (47) 86 (43) 20 (10) 274 (68.5) 126 (31.5)

()% p>0.05

Table 5. Comparison of p53 codon 72 genotype and allele frequency in different HPV risk groups

Genotype Allele frequency
Arg/Arg Arg/Pro Pro/Pro Arg Pro
High risk HPV 16/18 (n=38) 17 (44.8) 16 (42.1) 5 (13.1) 50 (65.8) 26 (34.2)
Intermediate risk including other type (n=52) 19 (36.5) 26 (50) 7 (13.5) 64 (61.5) 40 (38.5)
Control 94 (47) 86 (43) 20 (10) 274 (68.5) 126 (31.5)

()% p>0.05
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Eatdt W W Arg/Arg FFH ol FFEA A7} 58 o] A AT T A 9tk
A thh e AFE Yoy FAH e ¢l shgith & AFME A AREd} B 9lE 2
CHTable 2). 484 sgof & p53 3= 72 %Fr% Hpol2] 2§43 16, 58, 52, 1829] WIS
AAGEA ] BAE BAFCR Fo4de) Al tt.
(Table 3). %v—riﬂkﬂ 22 ghol ok oM EY A V1A
4R A Fub AfFEuto 2 747e] of © 23 E69} E7 wlolg 2~ dwlo] F98 4TS
b gHAA HEs gy vas) B oo, 7} g, B9} E7HH A EF7]) 24 S ofsl|A 7] ok
ofglel| m& Eolgt 2fol= AEH A g kTHTable 4). oF Al A AR pS3 ¥} Rbe} Agate] o]5e
T4} Fute wpolel 2 o} 919(16/18)7} A4S AAFoZ MFUYS Yo Ao U
FS91354(58, 52, 33, 35, 40, 44 ©]9] o}&)oz T AE o] F Storey 5'& ps3fAAte] 7= 729 T}
T 5 ol5olA 9 ps3frd Al b dS vagk vl 7} GAo] Qlfirgntol ] 2ol of ek Wby A& 9l
T AA oA e Aelw #EEA gt S-S LT Z ps3 TE 129 AL HA
3] 1o

=
(Table 5). 2+l Arg/Arg, Pro/Pro 3} ]34 391 Arg/Pro 5°] 9
g

=4 5 Arg/Arg FH S pS3 W nlol &
o & T &2l Eool| olate] A walE] wiel] T
ol o] A B4 4 gom upghr] ps3 = 129
AutA el oF WA 714 F SR o A HAA AP T SZAAY ArglArge Rl-FErko] 7]
o BHYZtL & FAANEY oS 5 F gt *9} HEH A A 4T e A9 mAAE &
ZoF e B g o AARAA F ps3eAAt g 4 qlokar gk ey ol d AdE o
T 50%9] 7+ A EY HA Y B gk ARF ?XP;— of upe} M2 AJo|aly] Wil ofe] i=ghe] uj
Futolel e Ay A 4T I 7L Aol 9 Aol ®a giek W=, G5, Y, A, oo, ¥
T 208 4] X o] F o] ehtAy| A tig A w2go] 5 o]y Aol By nzE ps3 F4
7} Bo] o]FojHr} o]e] W f9lo A 1989 A 3 Qg atel ez o3 oFE Y &
zur Hausen’©] ﬂ—%g o] g-FFulo|g 4 7+do] &} do] gltka &k Storey S'o] o)A kel
TR B e AFE BES T2 o] Ho] F e g3e] wg Y At o) & B ohyz}
g0} FFEA el Ao gk B ATt o) F AR oY 28 Gl A A F7A 9] Aot At
o] Homn M o}#& AF7HA 1009 Fo] delxl o A7 Arg FFAOl AfrFEtolzl 2 o3t
th o]E o}H & A AT TE LA At FHIYS AAAA Frhs B Yob” wd
199, & 4 2, Ao R Y, o 2PN E A2 e A3E Buska gk S
g 7 9 HME%* olg & N IH, QFHoZ Aol guetelAe @ 52 1 57 9 4 5 d59<
g Fe Helth AF7HA ml53} fo M A thare 2 olo} e w wHgolM ps3 A A}
AN Y g wAs g BE 9 1 98 go AR TEHd A AR TS wAe i vk
2 16, 180] 4 H o FEE A& o]9} Aol A8 AAFEFALE 8y o]59] ot ol FEu}
oFato] BuEw 9tk =, Chan 5] EZAXS o] 2% Ao B 16/18 o} BAE uSFo
thato & & oA 58 o] 16548l o]o] AR Ede WdoR g A B A
oA 8%)«1 79 WMEs Hoda a9, e AT T HIEE HolE= R FEuto) g
Sasagawa 52 16 3 o] HSILS} 735£l 2 7+AS ArE) Yste] thekst oS Tl A
A 7P G HETE 9k, ohg HISLolA= 58% AR Sl DNA Chip= ARE-8tel o} & Akl

AE(15%), HELTolA = 52 FE(12%) = 5ol i o5 A AR A%t p53° Azt
A 18 A Bt 58 &2 52 499 Aol A s MRE ZEoA dFatginh B AtoA
Tol nate] BTk a4tk EE Liaw 5 F g ugl oA ps3 FE 129 FAHS FolA]
A& g o R B Aol A Aol A9} g 52 B o d7AEe] Bast usd Astelnt.
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2|3l Aol A ef ] -ufetel Al Hla A S 58,
52, 33, 34, 42, 4 §48 53} pS3 AT A 3}
BAE & o G4l o)z ol vjste] Sodt 2ol H
ATt gk 244 5 ps3 A= 72 Al Ak
AH S 2 9] e]7} %i?*v} olgjet A+ A

= o Aol A gt g 29
deéf% Wﬂ"iOl HPO]HN&% A ARZGF LA

98-S AR

T

prolineC‘]
(apopt051s)0ﬂ
o] =2k} 941 0}‘3]
e
el 43k 6154 A1) ool 201
ps3THAS] FPAE AL olAlain mebd Az
AF 7)50] AR meka 3 T20]] Proo] Argl.
2 OASY A5 ASE skl o B
o] FRgL} Holle ps3uld} vjszgk Fas)
7] o-% 2= p73 whlo] AR A=, FE 729 Pro

AN A
o] Argo.= tiA|H pS3 o] vl p733} Agtsto]
e 7] Tu AR Weks FXIAZIT. whebA
Pro/Pro germline f-713 0] A M X f-7 & o] (somatic
mutation) ?3_1?‘{ LOH (loss of heterozyg051ty)0ﬂ Sl
o] Proline ThH-F-AA}7} 24w o] Arg/Pro ©]3 % gt
o] ¥ A% intermediate risk =2 A AT CFFE

Hhol ]2 Aol = FA §1310] vt gt
Lgete] oAl AGtet E] imtermediate risk
group?] 58, 52, 35, 4 5] FHF o] A AT F
& A HE s A0 Y= o] d9loe
2 p33 FE 729) T A E-9 o Proline o H5-7-21 24
2 o A 7FeAE WA gl Aotk
wehA ol tig A7k SFo R X Fojof & F o
AT A= 12549 257

TE o RE vt g
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chain reaction)”] 9 &
o] pS3 = 72 A } D} A3} L%Friﬂwﬂ%

Redste] B AFste) heel e A

Hol3& &

42} 53 BE 729 chE -

B0 o=
o H]—/lgjq‘

1. 3=l AR A A FF
9l ole=Zzulolr] A SAHE 168 (2564,) 58
(16%), 71E} 5-43(10.4%), 523(10%), 2 183(4.8%)
TOZ Ve

2. 2007 <] oq o g AAle ps3 FE 729
FAGEA 49 HEE Arg/Arg, Arg/Pro, 2 Pro/
Pro Z}7} 47%, 43% 2 10%0] AT}

3. Q- Fgutelel 2~ Ay A AL AFTTS
oA ps3 FE 729] FAATFE AL Arg/Arg, Arg/Pro
2 Pro/Pro 717} 55.5%, 389% W 5.5%=Z w29
47%, 43% 2 10%9} B ala}o] %741%1 oje}7h fldek
(p>0.05).
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58/52/71 €} +713/33/35/40/448 T+l A= 36.5%, 50%
9 13.5%% 7} PouE )27t 47%, 43% 2 10%
op Wjwe wj 5 5olgk zko]7h gl th(p>0.05).
o)) s Feal wu, Seivel o4 A2
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