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Human Papillomavirus Infections and p53 Expression in Prostatic Carcinoma
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Prostatic carcinoma is the leading second cause of cancer in men. Previous epidermiological
studies implicated human papillomavirus as an infectious agent. Since there are only limited stu-
dies on the association of HPV to prosate cancer, we examined the prevalence of HPV infections
in korean prostate cancer patients. We observed that out of 26 cases, 4 cases and 5 cases were in-
fected by HPV 16(27%) and HPV 18 (31%), respectively and 3 cases by both (46%) and at least
18 were positive for HPV (69%). For these samples, immunohistochemical detection of the p53
and proliferative cell nuclear antigen (PCNA) were also studied, using monoclonal antibodies.
Sixteen of 26 (61%) showed immunostaining for p53 protein. While 8 samples with no HPV in-
fection (100%) showed all positive for p53 protein staining, less than half of the 18 patients with
any HPV infection (44%) showed p53 protein staining. These findings indicate that altered ex-
pression of p53 protein occurs in the more than half of prostate cancers, however, p53 ex-
pression is less frequent in HPV infected tissues. This implies that there might be an inverse
correlation in general between HPV infection and p53 amplification. However, while 50% (4 of
8) of HPV negative prostate cancer was positive for PCNA staining, 13 out of 18 HPV infected
patients (72%) were positive. Therefore HPV infection is more strongly associated with increase
proliferation. In addition HPV infected cancer patients are generally in more advanced status im-
plying that HPV infection plays a role in the development of highly malignant prostatic car-
cinomas, eventhough the statistical significance of this interpretation might be waited for the
analysis of more cases.

Key Words : Human papillomavirus (HPV), p53, Proliferative Cell Nuclear Antigen (PCNA),
Prostate Tissues.
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mM dNTP, 1 pM primer 1 (5-GGTTGGCCAATCT
ACTCCCAGG-3)3} primer 2 (5-GCTCACTCAG
TGTG GCAAAG-3)S A}83}a] 25 U Taq po-
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Tris, 50 mM KCl, 1.5 mM MgCl, 0.01% Tween
20, pH 7.4)8} E&ata] 95Ol 18, 55T A
18, 72000 A 18 1527 vt-&-A)7] 2 303] whE
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AP gzAo|A p-globine| 536bpHHo] 3
Q18 A] %+ adenocarcinoma (23%), small cell car-
cinoma (2%), 12] 1 transitional cell carcinoma
(1%)°lith. HPV 163 7 188 9} & A8t
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L= HPV 18E7R-3 e dF& Boldeoz &
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Table 1. Sequences of primer sets used for the amplification of HPVs infected in prostate cancer tissus

5-GCAAGCAACAGTTACGCGACGT-3'
5'GCAACAAGACATACACGACCGG-3'

HPV 16 E6 upstream primer
specific primer set doviustream primer
HPV 18 E7 upstream primer

specific primer set downstream primer

5-TCACGAGCAAATTAAGCGACT-3'
5'CTGAGCTTTCTACTACTAGC-3'

HPV consensus
primer set

upstream primer(MY11)
downstream primer(MY09)

5'-GCMCAGGGWCATAAYAATGG-3'
5S'CGTCCMARRGGAWACTGATC-3'

M=A+C, R=A+G, W=A+T, Y=C+T

TH HPVHA S 8T £ &= HPV con-
sensus primer set [20]2 A}-&3lo] z}zt PCRS 9]
o} e Ao g 43319t HPV DNAZ %3}
3t WEZAEZAME= Caski(HPV 168 7+4),
HeLa(HPV 189 ZHAdMEF2hE 23
genomic DNAE AL8-3l%1 o HPV DNA &4
ABEE+ 1929 NEFERE F%3F genomic
DNAE AHg-3tth.
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A4 dd A3 308 wh2AF|z p53o
Z &% (DO-1, Oncogene Sience co.)
PCNA (PC-10, Oncogene Sience co.)ol| o] §t
FEFA: 500y 37CoNM 1417 ¥h-gA]
T PBS (8.0 g NaCl, 0.2 g KCl, 1.15g Na,PO,, 0.
2 g KHPOJ, pH 74)% 33 A =stgdc.
Biotinylated anti-mouse IgG-8- 37°Col| A 302 %<9
BHE-A17] 3 TFA] PBSE 33 A|H g the strep-
toavidin-conjugated peroxidase(1:1000)-2 37 o) A
30 ¥ &< WA AT A PBSE 33] A3}
3l diaminobenzidine (0.6mg/ml PBS)S 4 &of| X
1087F ¥ Ao th&wkee Mayer's hema-
toxylin® 2 A A]3}A o

z g

A AU
wor oo 2 N
ay)
ne
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HPVOi| 9| Zted

= g AYHY delAZrjzaown
E] B-globin F-A2}2] &7} &9l H 26 casesol] A
PCRe|| 93] HPV 32| A& €913 43,
18 cases (69%)°l| 4] HPV o] HAH Y =], 7
cases (27%)2] AP A LZz2 A HPV 163 9] 7+
o] #alslglen (Fig. 1), HPV 1832 8 cases
(B1%)N M LA U} (Fig. 2). ©1% 3 casesoll 4]
= HPV 163 3} HPV 183 DNA7} A 2AEA

o} =& HPVI9 A& ZALSH7] 93k
HPV L1 consensus primer= L1 §42 4315 =
ZXA7 A} (Fig. 3, HPV 16: 451 bp, HPV 18:
454 bp, HPV 33: 448bp)ol| X &= 11 cases7} A ©
2 gl o] = 4 cases= HPV 168 = HPV
18 ez AAHAT UmA 7 cases7t THE ¥
o] HPV (27%)ll ZE¥ 222 Y2t (Table
2).
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v 22 ol tal p53ctul A o) 3dH g A 4
Fhako] WA H 7 %71 16 cases (62%)E LFEMRE
om 1 oFAQA AANEAFAE 19 49 A A3
Qh. of 2HNH FAEAREE GHo] 517
Fa FEAFE At dMFH] Y= RAE
& 4 gt} (Fig 4). p53c] 3 A 16 cases
£ HPV7} 4 StE Al 27} 8 caeses (50%)°] QL iL
HPV <2 wb5dl 8% (50%)0|ojsim, HPV
168 =+ 188 o] Z7EH ZH 5 5 casese] QA 3
cases2 U}E 89| HPVY Zgd Aol p
53ttei A o] W& LR ¢F e 10 casesH A& BT
HPV?] Zhgie] ERIHA o™ (100%) HPV 163
o] ZFo] 4 caseso]ir HPV 1882 zhdo] 5
casese|™ HPV 16@ 3} HPV 188 2] FA| 7+ o]
2 caseso| i ETHE HPV & oo] 7 o] 3 case
2 Uehsleh (Table 2)
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Fig. 1. Detection of HPV 16 sequences in human prostatic tissues by PCR. The expected 323 base pair frag-

ment is evident by ethidium bromide staining in several lanes. M lane: pBR322 DNA/Hae III digest, Caski:

HPV 16 positive L929: HPV negative.

Fig. 2. Detection of HPV 18 sequences in-human prostatic tissues by PCR. The expected 161 base pair frag-
ment is evident by ethidium bromide staining in several lanes. M lane: pBR322 DNA/Hae III digest, HeLa:

HPV 18 positive , L929: HPV negative.

Fig. 3. Detection of HPV L1 gene in human prostatic tissues by PCR. The expected 451 base pair (HPV 16
type) fragment is evident by ethidium bromide staining in several lanes. M lane: pBR322 DNA/Hae III digest,
Hela: HPV positive , L929: HPV negative.

o] HA3| FretEE FAE Y AT LA
AAo) & A} ez g 4¢3y N F
€3 tEo| AEFHY ARE ]8T It
wakA] B AFolrMe APdAgzA A PCNA
o] IHg HAsgon Jad tEFHA
z2& 17 5o AN ST} (Fig 5). PCNA] ¥
AQl AL 17 cases (65%)= EI O, o] F
HPV Z+g-2 13 cases (72%)0lA LA H Y on,

Ul 3 casesol A ps3eteido) BT
250tk PONAR o] WARA FE 9
casesol| 4] 3 cases (33%)+= HPV 7tgwiEeld =
Aolm, p53 deAvte] AFHFE ZX 2 4 cases
(44%)0] 31, Y A] 2 cases= HPV g3} p53t
B A o] ¥ o] F7 gl 23 o]t} (Table 2).
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Fig. 4. Immunostaining of p53 protein in prostate cancer tissues. A: x40, B: x200.

Fig. 5. Immunostaining of PCNA protein in prostate cancer tissues. A: X100, B: x400.
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Table 2. p53 expression, PCNA staining and the presence of HPV in the prostate carcinomas

Age HPV PV PC  PC
of cons PC NA NA
No. Tumor type patien 16 18  ensu 3;3"/ p53 p‘§‘3 NA & &
ts s . HPV  p53
1 Adenocarcinoma 80 - - - - + + P
2 Adenocarcinoma 66 - + - + - + ™
3 Adenocarcinoma 66 - - + + - -
4 Adenocarcinoma 52 - - + + + o + ° ®
5 Adenocarcinoma 71 - - - - + -
6 Adenocarcinoma 86 - + + + - + )
7 Adenocarcinoma 61 + - + + + ® + ° ®
8 Small cell carcinoma 82 - + + + - + [ )
9 Adenocarcinoma 79 + - - + + ® + ® ®
10 Small cell carcinoma 75 - - - - + + P
11 Adenocarcinoma 68 B - - - + + ®
12 Adenocarcinoma 64 + + + + + ® -
13 Adenocarcinoma 84 - + - + + ) + ® ®
14 Adenocarcinoma 81 - - + + + ® + ® ®
15 Adenocarcinoma 74 - - - - + .
16 Transitional cell 62 - - - - + + ®
17 Adenocarcinoma 77 - - - - + -
18 Adenocarcinoma 69 + - - + - + °
19 Adenocarcinoma 77 - - + + + ™ + Y ®
20 Adenocarcinoma 74 - + - + + ® -
21 Adenocarcinoma 66 + + - + - + ®
22 Adenocarcinoma 72 - - + + - + ®
23 Adenocarcinoma 76 - - + + - + ®
24 Adenocarcinoma 64 - - - - + -
25 Adenocarcinoma 60 + - + + - -
26 Adenocarcinoma 66 + + - + - - .
total 7 8 11 18 16 8 17 13/18 10/16
%o 27 31 42 69 31 65 72 62
&2 51 casesol| A 8 cases (16%)E 4] ofnf p53tl A o] T HRHL 16 casesol| 4] WAY
% o] Hole Ze Adolgatiar Ut 90w, o]F HPV 4GS 50%9) 8 casesol A %
e nor A ARE FHE THFA A5 Qe HPV 163 7o) 7+ L 3 caseso] Q)

el Aol AP tel A= HPV 168 (16/39)3ko]
A HPV 189 E& T2 HPVE & 2+
A gskth [13] 2 AFA = HPV 1683
HPV 18 o] 2] 2] t} 2 HPVI| 9 % 19% (5/
26002 JER=Y, 9¥d oz HPV 633
NE2 HAATIH d3d Aoz dyA e
22 [22], o] & 5 casese= dAFYE 3=
EoHE HPVE Ol ZdHo] e Aoz 474
o} 18]:m HPV 16% 9] E6F3HA == HPV
188 E7THAAY EA7F &d oA L1 &
% primere]] &} FEE A g2 FLIl 7 cases
ol EH o= 2Ze 1A TE EEFGHA
DNAS] =0 2 Q1g Ao =z Ayzhg).

HPV 18% o] & 3 casesol Yo FA 7Y °]
1 caseo] Qi th. p53 ThijZ o] WH ] kL 1}n
A] 10 casesoll A HPV o] I =H,
HPV 163 o] 7+ o] 4 caseso}i HPV 183 o))
9] 7} o] 5 casese]™ HPV 163 3} HPV 183 9]
ZA g0l 2 caseso|Y i ETHE HPV 9]
ZHedo] 3 case2 A, ©]5 HPV E6 S 2tol| o3
pS3d o] Basm gF AT But o
g} o]& <ol HPV7} etiologic agentzXx] 2] &
&g AAteE o2 Kl

PCNAGHH A o] W& & 17 caseso| A S o=
vEbg=) HPV 7749 2 PCNATH A o} FA]d
2 13 case (76%)= pS3e¥ 2 3} PCNAGHH 2

-232-



O
p53“*““%é H‘?ﬂ e HPV % %% #a%}%%rﬂ

o] pS3t A o] o] Aot HPVe g H
7t gats = FA oA Al EFA o] ot 9l
&g A|AbEHe)

ol uto)| rasSAA}S] o)A GA MPMte
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o7} vl $- wrew) wiF [8, 13], YL A [9)e
AdACR FA Ba=H Ak (16/68, 28%). &
TAME rastAAe] FAWOIE ZAG 24
casesZE 13 cases (54%)Z ras7A A1) EdHo]
7F w9 EA RAEYLH, 15 10 casesE
HPVo| = Zdee] Ut (manuscript in pre-
paration).
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