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A study on expression of Human Papillomavirus 16/18, E6/E7
and Ki-67 in the cervical cancer

Dong-Han Bae, M.D., Min-Kwan Kim, M.D., Kyung-Tak Jang, M.D.

Department of Obstetrics and Gynecology, College of M edicine, Soonchunhyang University, Chunan
Hospital, Chunan, Korea

The squamous cell carcinoma of the uterine cervix is the most common malignant tumor
among women in Korea. Since 1976, when a research result that human papillomavirus(HPV)
infection played some role in the carcinogenesis of the uterine cervical carcinoma had been
published, numerous reports supporting the result have been released. Among the types of the HPV,
type 16 and type 18 are classified as high risk types because they are frequently found in cervica
lesions with high grade dysplasia and invasive carcinomas. However, it is impossible to ascertain
by host histologic or cellular changes which type of HPV is infected. The HPV genome is
composed of six open reading frames (ORF's) named as E1, E2, E4, E5, E6 and E7 in the early
region. Among these oncoproteins HPV E6/E7 have been strongly suggested to be important in
carcinogenesis. When HPV infects the epithelial cells, it promotes cellular proliferation. The cellular
proliferation can be evauated by immunohistochemistry with the antibodies for proliferating cell
nuclear antigen(PCNA) and Ki-67. Because PCNA has long half-life, and can be detected 48 hours
after completion of mitosis, an estimation of proliferating cells by PCNA could be inaccurate. The
expression of Ki-67 antigen is more correct than PCNA for the evaluation of proliferation cells due
to its short half-life and rapid degradation after completion of the mitosis.

In this study, immunohistochemical staining was conducted to determine the rate of expression
of HPV E6, E7 and Ki-67, correlation with relationship in carcinoma in situ and invasive uterine
cervical cancer. Fifty cases of carcinoma of in situ(ClS) and invasive carcinoma were
immunohistochemically stained, and the results obtained were as follows:

1) E6 protein of HPV type 16/18 was expressed in 5 of 14 cases(35.7%) of carcinoma in
situ, in 3 of 7 cases of microinvasive carcinoma (42.8%) and in 12 of 20 cases of invasive
carcinoma(60%) but there was no significant difference in expression between the carcinoma in situ
and invasive cancer group (p=0.138).

2) E7 protein of HPV type 16/18 was expressed in 10 of 14 cases(71.4%) of carcinoma in
situ, in 6 of 7 cases of microinvasive carcinoma (85.7%), and in 18 of 20 cases of invasive
carcinoma(90%) but there was no significant difference in expression between the carcinoma in situ
and invasive cancer group (p=0.138).
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3) The cell fraction expressing Ki-67 was expressed in 5 of 14 cases(35.7%) of carcinoma
in situ, in 5 of 7 cases of microinvasive carcinoma (71.4%), and in 18 of 20 cases of invasive
carcinoma.(90%) The cell fraction expressing Ki-67 increased according to the progress of

cervical cancer.

4) There was no statistical significance between HPV type 16/18 E6 protein and the cell

fraction expressing Ki-67(p=0.09).

5) There was no statistical significance between HPV type 16/18 E7 protein and the cell

fraction expressing Ki-67(p=0.17).

The above results suggest that the cell fraction expressing Ki-67 increases according to the
invasiveness of cervical cancer and E6/E7 protein seem to play a role in the progression of
cervical cancer. However we were not able to revea a relation between E6/E7 protein and the
cell fraction expressing Ki-67 in progress of cervical carcinoma, and it is recommended that

further studies should be undertaken.

Keywords: Human papilloma virus(HPV), E6/E7 protein, Ki-67

1976
(human papillomavirus: HPV)
D

80 90

Polyma virus, SV40 virus Papovaviri-

dae 45-55 nm, 7800-7900 base pairs(
bp), DNA . (species)
2.
type HPV
HPV
type HPV  HPV type 6, 11
(condyloma accumi-
nata)

, HPV type 16, 18, 31, 33, 35

3456.
HPV  DNA ,

- 436 -

(cis regulatory sequences)

400 bp  upstream regulatory region
( URR), 6 open reading frame(El, E2, E4,
E5, E6, E7) ( ORF) ,
, L1, L2
ORF E6, E7
ORF HPV
.
HPV 23
891
0.
(Céell line) HPV DNA
El E2 ORF DNA E6, E7, ORF DNA
(repressor)
1 E6, E7
(HPV)
E6, E7
mRNA ,
CIN | HPV



, CIN I, 1T 5%
B.
HPV 6/11 100%  episome ,
HPV 18 100% €episo-
me , 100%
6. HPV 16 18d E6
E7
1 E7 E6 B
c-Haras-1
61 .
(fraction)
B.

(proliferating cell nuclear antigen: PCNA)
Ki-67

PCNA 40% GO
49
192020). Ki-67 (G1, S
G2 )
222,
in situ hybridization(ISH)
HPV 16,
18 50
HPV E6, E7 Ki-67
1.
1994 1997
10%
8 24

- 437 -

hematoxylin-eosin
(carcinoma in
situ), (microinvasive carcinoma)
(invasive carcinoma)
(squamous cell ca),
(adenosquamous ca-

(T able 1).

(adenocarcinoma)
rcinoma)

Table 1. Materials for study

Diagnosis No. of cases
Squamous cell ca
In situ 14
Keratinizing 1
Large cell nonkeratinizing 13
Microinvasive 7
Keratinizing 1
Large cell nonkeratinizing 6
Invasive 20
Keratinizing 12
Large cell nonkeratinizing 8
Adenocarcinoma 4
Adenosguamous carcinoma 5
In situ 2
Invasive 3
Total 50

2. Human papillomavirus (HPV)
nonisotope in situ hybridization (NISH)

DNA
Alu
biotin probe(Research Genetics, USA)
DNA
dide 4y
ethanol 0.2N
HCl 45'C 10 0.0IN HCI
pepsin 5 mg/ml 0.01N HCI
15
0.1M NaCl 0.1M Tri HCI(pH 7.4)
100% ethanol 5
Alu probe
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HPV 16/18 E6/E7
37 15
nucleotide 0.1M NaCl
0.1M Tris HCl(pH7.4) strep-
tavidin akaline phosphatase 30
5-bromo-4-chloro-3-indolyl
phosphate(BCIP)/nitro blue tetrazolim(NBT)
3% methyl green
, xylene
HPV NISH
HPV
biotin pan HPV probe(Kreatech,
Netherland)
pan HPV HPV

probe(HPV 16, 18)

3.
35
xylene , 100%
95%, 80%, 70%
10 .
citrate (sodium citrate 10mM, pH
6.0) 3L
(103kPa)
2
HPV16-E7 4
. 16-E7
(ZYMED, 28-0006, 1:2) HPV16/18-E6(Calbiochem,
DP12, 1:10) 1
tris (Tris 5mM, sodium
chloride 140mM, pH 7.4) biotin
2 40
tri peroxidase
streptavidin(BioGenex, USA) 30

tris
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Ki- 67
60% 3,3 diaminobenzidine 10
Hams hematoxylin
4. Ki- 67
4
0.1M citrate
buffer(pH6.0) microwave oven 10

. 0.1IM phosphate
buffered saline(PBS: pH7.5) 3 3

peroxidase
0.3% peroxide methanol
30
30
. (MIB-1;
BioGenex, USA) 1
PBS 3 biotinylated antimouse
rabbit serum(BioGenex, USA)
. PBS streptavidin labeled
peroxidase(BioGenex, USA) 30
PBS diaminobenzidine(DAB)
hematoxyline
300
Ki-67 %
5.
2
. E6 E7
5% , 5-24%
+ , 25-49%  ++ , 50% +++
6.
Ki-67, E6, E7
Chi-square test
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HPV 16/18 E7 Ki-67 Spear- .( p=0.065)
man correlation coefficient test .p 4 2
0.005 50% 2 2
100%
3 2

66.6%  (Table 3).

Table 3. E7 Protein Positivity
1. HPV 16/18 E6

E6 14 5 + No. of

" postive (%)
3.7% Squamous cell ca

7 3 In situ 10 4 1014 714
42.8%, 20 12 Microinvasive 6 1 6/7  85.7*
60% Invasive 18 2 1820 90*

Adenocarcinoma 2 2 2/4 50

. p=0.138) 4 1 Adenosguamous carcinoma

25% In situ 2 0 212 100.0

5 1 Invasive 2 1 213 66.6

* P = 0.065

333%  (Table 2)

Table 2. E6 Protein Positivity

No. of

¥ Postive )
Squamous cell ca
In situ 5 9 514 357
Microinvasive 3 4 37 428
Invasive 12 8 1220 60*
Adenocarcinoma 1 3 14 25
Adenosquamous carcinoma
In situ 1 1 12 50
Invasive 1 2 13 333
23 27

Fig. 1 Focal and moderate cytoplasmic and nuclear
* P = 0138 staining for E6 in invasive squamous cell
carcinoma(Peroxidase: DAB: x200)

2. HPV 16/18 E7
E7 14

10 71.4%

3. Ki-67
Ki-67

85.7% 20 18
90%
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14 5, 7 5,
20 16
(Table 4).
HPV 16/18 E6
Ki-67 23 10

Table 5. Relationship between E6 and Ki-67 Antigen

Ki-67 -+ ++ +++ No. of Positive(%)
E5 - 6 12 6 3 21/27(77.8)

+ 13 5 4 1 10/23(43.4)
Totd 19 17 10 4 31/50(62.0)

Fig. 2 Diffuse and strong cytoplasmic and nuclear —
staining for E7 in invasive squamous cell Spearman coefficient = 0.24(P = 0.09)

carcinoma.(Peroxidase: DAB: x200)

Table 4. Epithelial distribution of Ki-67 Antigen Expression

Distribution 43.4% E6
No. of No. of IStrioutt .
Cases Positive hasd middle superficia 21 Ki-67
21 77.8%

Squamous cell ca

In situ 14 5 + + +
Microinvasive 7 5 + + +
Invasive 20 16 + + + ( p=0.09 Table 5).
Adenocarcinoma 4 2 + + +
Adenosguamous carcinoma 5. HPV 16/18 E7
In snt.u 2 1 + + + Ki- 67
Invasive s 2 v * * HPV 16/18 E7
40 25 62.5%
E7 10 Ki-67
6
60.0%
(p=0.17
Table 6).
Table 6. Relationship between E7 and Ki-67
Antigen
Ki-67 -+ ++ +++ No. of Positive(%)
Fig. 3 Ki-67 is expressed in some cells of carcinoma £7 -4 4 1 1 6/10(60.0)
in situ (immunohistochemistry: peroxidase : DAB) + 15 14 7 4 25/40(62.5)
. Totd 19 18 8 5 31/50(62.0)
4, HPV 16/18 EG6 Ki- 67
Spearman coefficient = 0.18(P = 0.17)
Ki-67
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Fig. 4 Ki-67 is expressed in the most of the nuclei of
the invasive squamous cell carcinoma
(immunohistochemistry: peroxidase : DAB)

.10
(HPV)
3
HPV 8,000bp  double-stranded circular DNA
virus 80 D
282,
3.
20
( HPV 16,18,31,45),
(HPV 33, 35, 39, 51, 56, 58,
59, 68), (HPV 6, 11,
26, 42, 43, 44, 53, 54, 55, 62, 66)
523

immunohistochemistry: peroxidase : DAB HPV
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5) HPV 16/18 Ki-67 E7
(p=0.17)

Ki-67
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