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Abstract

Prostate carcinoma (PCa) is second most common cancer
in men in the world and first most common cancer in
American and European men. Epstein Barr virus (EBV) is
directly infects B cells and lead to transform of these cells
into apoptotic-resistant B cells, EBV is an etiological agent
in carcinomas of the breast, lung, colon and prostate, in
addition to nasopharyngeal carcinoma (NPC) and gastric
carcinoma (GC). PCa varies in their proliferative rate,
mostly grow slowly and many of patient die with small
undiagnosed PCa and only small proportion of this cancer
shows rapid proliferation rate and spread to outside of
prostate with preference to the bones and lymph nodes.
The aim of this study is detection of EB encoded RNAs
(EBERs) and tumor suppressor protein (P16) in Prostate
carcinoma as well as their association with its grades. To
achieve this purpose In situ hybridization (CISH) was used
to detect the presence of EBERs and
Immunohistochemistry (IHC) to evaluate the over
expression of mutated p16 tumor suppressor gene in
tissue after collected thirty 30 formalin-fixed Paraffin
embedded tissue blocks were obtained from prostate
carcinoma biopsies Transurethral Resection of Prostate
(TURP) during the period from May 2016 to December
2016.

The grade of cancer evaluated as following:

{Grade I=≤6, Grade II=(3+4)=7, Grade III=(4+3)=7, Grade
IV=(4+4)=8, Grade V=9+10}.

From this study we can conclude the presence of EBERs
and P16markers in all PCa grades but highly percentage in
grade III because the high percentage of samples in this
study from this grades, and presence of EBV increase the
proliferation, may be inhibit tumor suppressor protein
and killing immune cells.
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Introduction
The most commonly used system for classifying histologic

characteristics of Prostate carcinoma (PCa) is the Gleason
score described by Gleason et al. in 1974 [1,2]. It is based on
the glandular style of the tumor. Both the predominant and
the second most prevalent architectural pattern are assigned
as grade from 1 to 5 (1 being the most differentiated and 5
being the least differentiated). The outcomes of men with
moderately differentiated (Gleason scores 5-7) and poorly
differentiated (Gleason scores 8-10) cancers succeed without
treatment (watchful waiting) [3]. The death rate from PCa at
10 years for men aged (65-74) years with moderately
differentiated cancers (Gleason score 5-7) diagnosed with
checking in the PSA era and pre PSA era (without screening)
was 2-6% and 15-23% respectively. The 10-year cancer death
average in PSA and pre PSA eras was 25-38% and 50-66%
respectively. For men with poorly differentiated cancers, in
other study of men from the prePSA era succeeded with
watchful waiting (56% over age 70 years). Progression to
remote metastasis or PCa cancer death was 13.9% and 12.3%
respectively for Gleason score 6 or below, but it was
considerably higher at 18.2 and 22.7%, 30% and 20%, 44.4%
and 55.6% for Gleason 3+4, 4+3, and 8-10 respectively [4].

EBV is very prevalent in United States (about 90%) of adults
are positive for this virus at four decade of life [5]. Many
diseases affect to the prostate gland include infections and
neoplasms, prostate cancer (PCa) is the commonest cancer in
males with ratio of one in every six men [6]. EBV-encoded RNA
1 (EBER1) and EBER2 are translated RNAs and are the most
numerous viral transcripts in latent cells infected with EBV,
which play a great role in the effective growth transformation
of primary EBV-induced B cells [7].

The tumor suppressor gene (p16) is considered as a cycline-
dependent kinase inhibitor and a serious negative cell cycle
regulator. One of the common events in PCa is the inactivation
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of (p16) gene. Prostate tumor cell growth is inhibited by
replacement of p16. The mechanism of PCa suppression by
P16 depends on the pRb functional status of the cells, while
(p16) causes pRb+ cells to subject inhibition by senescence,
whereas pRb- cells are also inhibited, but not by senescence
[8].

Materials and Methods

Sample size
Thirty 30 formalin-fixed Paraffin embedded tissue blocks

were obtained from prostate carcinoma biopsies Transurethral
Resection of Prostate (TURP), The age of the patients ranged
between 40-80 years.

Study sites
The samples were collected from archives of laboratory in

Ghazy Al-Hariri hospital for surgical specialties and from
private histopathology laboratories in Baghdad/Iraq.

Materials
In situ hybridization detection kit: Kit contents: In situ

hybridization detection kit from abcam lot-N63-922091071.

In situ hybridization EBV probe: The Probe (Biotin-labeled)
was produced by Zytofast/Germany/Cat Numbers (T-1014-40).
The probe contains biotin-labeled oligonucleotides which
target EBV EBER RNA.

Immunohistochemistry detection kit of Anti-p16: Anti-p16
ARC antibody [EP1551Y] ab51243 Abcam/United kingdom (UK)

Monoclonal antibody for p16: (ab51243) clone number
EP1551Y.

Methods
In situ hybridization for detection of EBV by EBERs:

Principle of the test: The presence of certain nucleic acid
sequences in cells or tissue can be detected with in situ
hybridization using labeled RNA Probes. The hybridization

results in duplex formation of sequences present in the test
object and the specific gene probe. It is indirectly detected
using an enzyme-conjugated antibody targeting the tags: the
enzymatic reaction of chromogenic substrates leads to the
formation of a color precipitate that is visualized by light
microscopy at 10-20X (strong blue-violet signals). Slides
preparation: Serial thin sectioning of (4 μm) thickness was
done" for each paraffin-embedded tissue block and sticking
the sections on charged slides". CISH signals were determined
for at least 10 high power fields. Nuclear fast red staining was
considered a positive result for EBERs. Positive CISH signal
patterns were classified as follows: (1) diffuse (D), when nuclei
were fully stained; (2) punctate, when distinct dot-like
intranuclear signals were noted; (3) mixed, diffuses, and
punctate (D/P) if both patterns are noted [9].

Detection of p16 by immunohistochemistry: Principle of
the test: This detection system detects a specific antibody
bound to an antigen in tissue sections. The specific antibody is
located by a biotin-conjugated secondary antibody. After that,
add streptavidin-enzyme conjugate that binds to the biotin
present on the secondary antibody. The complex (specific
antibody, secondary antibody, and streptavidin-enzyme) can
visualize with an appropriate substrate/chromogen.

Gleason score: A Gleason score is given to PCa based upon
its microscopic appearance [10]. Cancers with a higher
Gleason score are more aggressive. Pathological scores range
from 2 through 10, with higher number indicating greater risks
and higher mortality. A total score is calculated based on how
cells look under a microscope, with half the score based on the
appearance of the most common cell morphology (scored
1-5), while the other half based off the appearance of the
second most common cell morphology (scored 1-5). These two
numbers are then combined to produce a total score for the
cancer [11].

Results

Distribution grades of malignancy group
Table 1 shows redistribution grades of malignancy group,

frequencies, and percentages with comparisons significant.

Table 1: Distribution grades of malignancy group (Frequencies and Percent’s) with comparison significant.

Grade No. Percent C.S. P-value

I 5 16.67 χ2=6.800

P=0.031

(S)
II 3 10.00

III 13 43.33

IV 4 13.33

V 5 16.67

Total 30 100

S: Sig. at P<0.05; Testing are based on "Chi-Square (χ2)" test.

Journal of Medical Microbiology and Immunology Research
Vol.2 No.1:5

2018

2 This article is available from: http://www.imedpub.com/journal-medical-microbiology-immunology/

http://www.imedpub.com/journal-medical-microbiology-immunology/


Results in Table 1 and Figure 1 shows that majority of
percent's grades distribution was found in grade III, and they
were accounted 13 (43.33%), while grade II were accounted
lowest grade with 3 (10%), as well as significant difference at
P<0.05 among frequencies of grades distribution in light of
their an expected outcomes distribution.

Figure 1: Distribution percent's grades of malignancy group.

Results of In situ hybridization (ISH) for EBV-
encoded RNAs (EBERs) and (P16) parameter by
IHC with malignant group

Figure 2 shows 8 from 13 (61.53%) cases of the malignant
group had a positive EBERs marker in grade III then 3 (23.07%)
in grade IV, only 1 (7.69%) in grade I and IV. While, P16 marker
had positive reaction in 5 (41.66%) from 12 cases of the

malignant group in grade III, 4 (33.33%) in grade V, and only 1
(8.33%) the same percentage in grade I, II, and IV.

Figure 2: Cluster Bar charts distribution of different
disease's grades of malignant group, according to studied
parameter's responding (Pos., and Neg.).

Table 2 shows not significant relationship between EBERs
and P16 are accounted 0.176.

Discussion and Conclusion

Relationships between grades of malignancy
distribution and EBERs, P16 markers

Primarily, 8 from 13 (61.53%) cases of the malignant group
had a positive Epstein Barr Encoded RNAs (EBERs) marker in
grade III then 3 (23.07%) in grade IV, only 1 (7.69%) in grade I
and IV that mean presence of Epstein Barr Virus (EBV) almost
in all PCa grades, but highly percentage in grade III may be
because most of samples from this grade, and that’s mean this
virus have essential role of cancer development.

Table 2: Distribution of the studied (EBERs) parameter responding with p16 in malignant group.

Parameter Response No. and Percent EBERs Total C.S. (*) P-value

Positive Negative

P16 Positive No. 7 5 12 C.C.=0.240

P=0.176 (NS)

OR=2.800

(0.619-12.664)

% EBERs 23.3% 16.6% 40.0%

Negative No. 6 12 18

% EBERs 20.0% 40.0% 60.00%

*S: Sig. at P<0.05; NS: Non Sig. at P>0.05; [C.C.: Testing based on a Contingency Coefficient test], and OR: Odds Ratio.

Hadi et al. study which done in 2015 was found that (22.5%)
of EBV-EBERs in grade III in nasopharyngeal cancer (NPC)
patients [12] such results agree with that of present study in
relation of virus with high grade cancers, while Tumor
suppressor protein (P16) marker had positive reaction in all
grades as follow: 5 (41.66%) from 12 cases of the malignant
group in grade III, 4 (33.33%) in grade V, and only 1case
(8.33%) in the rest grades (I, II, and IV), but high level in grade
III which may be indicate to decrease the regulation of tumor
suppressor protein and continuous cell division by inhibit p16
role [13].

From the above we can conclude the presence of EBERs and
P16markers in all PCa grades but highly percentage in grade III
because the high percentage of samples in this study from this
grades, and presence of EBV increase the proliferation, may be
inhibit tumor suppressor protein and killing immune cells.
Emtithal Ibrahim Abdalla Abody study agree with our study
because was found significant correlation between expression
of p16 and grade of cancer (P=0.00) [14].

Over 107 copies of the EBERs present in each cell, which are
abundantly transcribed in latently infected cells [15]. In all EBV
associated tumors, EBERs transcripts are expressed, so the
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detection of EBERs by ISH method is considered the best way
to prove localizing EBV in latent phase in this tissue samples
[16].

Results obtained are nearly compatible to Saul Grinstein et
al. study which showed strong EBV reactions in 36.8% of
neoplastic nuclei from Seven out of 19PCa when exam by (ISH)
method. These cases included all grades of the Gleason
classification ranging from well-differentiated
adenocarcinomas to hypernephroid. The presence of EBV in
dysplastic and precancerous proliferations of the prostate may
indeed have an optional role in the development of
carcinomas of these sites.

Other study suggest: EBERs when released from infected
cells, is responsible for immune activation by inducing
proinflammatory cytokines and type I interferon [17].

On other hand Ali, et al. found that 19 of 40 (47.5%) PCa
cases positive to EBERs when detection by ISH, that's mean
this result agree with current study [18].

On the other hand a study which has been done of
nasopharyngeal carcinoma showed the EBERs detected by ISH
associated with 100% occurrence and its location mainly in the
cellular nucleus. Jiang Li, et al. that proved the presence of this
virus in cancer tissues [19]. Other study reported the percent
of EBV-EBERs -ISH in tissues with NPC observed in 47.5% (19
out of 40 cases), [12] this study compatible with current study
also; AL-Khalidy et al., study reported (12%) from breast
cancer (BC) positive to EBERs-ISH [20] and Areej A. Hussein
study was detected the EBERs-ISH (50%) in patients with (BC)
[21].

The percentage of EBV-RNA in PCa was found to be reflects
a possible role of the EBV-infection in the carcinogenesis of
PCa.

Upstream of Cycline-dependent kinase (CDKs) or CDK
inhibitors such as p16 or at the level of retinoblastoma protein
(pRB) itself can cause pRB pathway deregulation which
commonly in all human tumor types, the primary function of
this pathway is to lack uncontrolled cellular proliferation by
regulating the G1/S cycle checkpoint, and regulation of
apoptosis and transcriptional control [22].

This study was found that the highest positive results of
p16-IHC reaction in PCa tissues (12 cases: 40%).

Correlation between EBERs and p16 in
malignant group

The relationship between EBERs and P16 are accounted
0.176 in PCa group which is not significant, however the
association between EBERs and P16 failed to reach the level of
statistical significance, possibly because of small sample size,
large studies are needed to determine the prognostic value
and role of deletion of p16 in PCa. No any study found to
compare between the presence of EBERs and p16 in PC. But in
NPC, these two markers were detected in (81%) EBER signals in
67 of 83 specimens while (70%) p16 expression was in 59 of
84. That’s indicate to a weak correlation between EBERs

presence and loss of p16 (P=0.1) [23] these results
corresponding with current study, so in NPC cases, used the
therapeutic strategies targeting the p16 pathway may be
consider as a biologically rational approach. But other study
was detected an essential association between EBV infection
and abnormally regulated cell cycle pathway, but the exact
mechanism needs further study [24].

Acknowledgement
The authors are grateful to laboratory staff in Ghazy Al-

Hariri hospital for surgical specialties, private histopathology
laboratories in Baghdad and center of blood diseases.

References
1. Gordetsky J, Epstein J (2016) Grading of prostatic

adenocarcinoma: current state and prognostic implications.
Diagn Pathol 11(25): 225-232.

2. Pierorazio PM, Walsh PC, Partin AW, Epstein JI (2013) Prognostic
Gleason grade grouping: data based on the modified Gleason
scoring system. BJU International 111: 753-760.

3. Lu-Yao GL, Albertsen PC, Moore DF, Shih W, Lin Y, et al. (2009)
Outcomes of localized prostate cancer following conservative
management. JAMA 302: 1202-1209.

4. Parker C, Muston D, Melia J, Moss S, Dearnaley D (2006) A
model of the natural history of screen-detected prostate cancer,
and the effect of radical treatment on overall survival. Br J
Cancer 94: 1361-1368.

5. Levin LI, Munger KL, Rubertone MV, Peck CA, Lennette ET, et al.
(2005) Temporal relationship between elevation of Epstein-barr
virus antibody titers and initial onset of neurological symptoms
in multiple sclerosis. JAMA 293: 2496-2500.

6. Djulbegovic M, Beyth RJ, Neuberger MM, Stoffs TL, Vieweg J, et
al. (2010) Screening for prostate cancer: systematic review and
meta-analysis of randomized controlled trials. BMJ 341: c4543.

7. Wu Y, Maruo S, Yajima M. Kanda T, Takada K (2007) Epstein Barr
virus (EBV)-Encoded RNA2(EBER2) but not EBER1 plays a critical
role in EBV-Induced B –Cell Growth Transformation. J Virol 81:
11236-11245.

8. Steiner MS, Wang Y, Zhang Y, Zhang X, Lu Y (2000) p16/MTS1/
INK4A suppresses prostate cancer by both pRb dependent and
independent pathways. Oncogen 19: 1297-1306.

9. Zappacosta R, Colasante A, Viola P, Antuono TD, Lattanzio G, et
al. (2013) Chromogenic In Situ Hybridization and p16/Ki67 Dual
Staining on Formalin-Fixed Paraffin-Embedded Cervical
Specimens: Correlation with HPV-DNA Test, E6/E7 mRNA Test
and Potential Clinical Applications. BioMed Research
International 2013: 1-11.

10. Epstein MA (2010) The origins of EBV research: discovery and
characterization of the virus. Cromwell Press, Trowbridge,
England.

11. Brimo F, Montironi R, Egevad L, Erbersdobler A, Erbersdobler A,
et al. (2013) Contemporary Grading for Prostate Cancer:
Implications for Patient Care. European Urology 63: 892-901.

12. Hadi AM, Mohammed SH, Jebor MA (2015) Molecular
Localization of Epstein-Barr Virus and BCL-2 Expression in

Journal of Medical Microbiology and Immunology Research
Vol.2 No.1:5

2018

4 This article is available from: http://www.imedpub.com/journal-medical-microbiology-immunology/

http://www.imedpub.com/journal-medical-microbiology-immunology/


Tissues from Patients infected with Nasopharyngeal Tumors.
RJPBCS Research Journal 6: 1050-1063.

13. Rayess H, Wang MB, Srivatsan ES (2012) Cellular senescence and
tumor suppressor gene p16. International Journal of Cancer
130: 1715-1725.

14. Abdalla IE, Hassan MA, Osman SSN (2016) Assessment of p16
Expression with Different Grades of Prostate Cancer among
Sudanese Patients. European Academic Research IV: 1601-1606.

15. Nanbo A, Takada K (2002) The role of Epstein-Barr virus-
encoded small RNAs (EBERs) in oncogenesis. Rev Med Virol 12:
321-326.

16. Neparidze N, Lacy J (2014) Malignancies Associated With
Epstein-Barr Virus: Pathobiology, Clinical Features, and Evolving
Treatments. Clinical Advances in Hematology & Oncology 12:
395-397.

17. Iwakiri D, Zhou L, Samanta M, Matsumoto M, Ebihara T, et al.
(2009) Epstein-Barr virus-encoded small RNA is released from
EBV-infected cells and activates signaling from toll-like receptor
3. Journal of Experimental Medicine 206: 2091-2099.

18. Ali SHM, Al-Alwany SHM (2013) Molecular Localization of
Epstein Barr Virus and Rb Tumor Suppressor Gene Expression in
Tissues from Prostatic Adenocarcinoma and Benign Prostatic
Hyperplasia. Journal of Natural science Research 3: 70-76.

19. Li J, Zhang X, Xie D, Gao Y, Deng H, et al. (2007) Expression of
Immune-Related Molecules in Primary EBV Positive Chinese
Nasopharyngeal Carcinoma: Associated with Latent Membrane
Protein 1 (LMP1) Expression. Cancer Biology & Therapy 6:
1555-1576.

20. AL-Khalidy JS, Abdul-Majeed AB, Faiza AM, Omar ML (2010)
Detection of Epstein Barr Virus in Breast cancer using the
polymerase chain reaction and in situ hybridization. Iraqi J
Biotech. 9: 248-257.

21. Areej AH (2013) Molecular detection of Epstein Barr Virus in
Women with Breast cancer. J Fac Med Baghdad 55: 146-149.

22. Nevins JR (2001) The RB/E2F pathway and cancer. Hum Mol
Genet 10: 699-703.

23. Mäkitie AA, MacMillan C, Ho J, Shi W, Lee A, et al. (2003) Loss of
p16 Expression Has Prognostic Significance in Human
Nasopharyngeal Carcinoma. Clinical Cancer Research 9:
2177-2184.

24. Zhang W, Zeng Z, Zhou Y, Xiong W, Fan S, et al. (2009)
Identification of aberrant cell cycle regulation in Epstein-Barr
virus-associated nasopharyngeal carcinoma by cDNA microarray
and gene set enrichment analysis. Acta Biochim Biophys Sin 41:
414-428.

 

Journal of Medical Microbiology and Immunology Research
Vol.2 No.1:5

2018

© Copyright iMedPub 5

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3288293
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3288293

	Contents
	Impress of EBV RNA (EBERs) and P16 on Grades of Prostate Carcinoma
	Abstract
	Keywords:
	Introduction
	Materials and Methods
	Sample size
	Study sites
	Materials
	Methods

	Results
	Distribution grades of malignancy group
	Results of In situ hybridization (ISH) for EBV-encoded RNAs (EBERs) and (P16) parameter by IHC with malignant group

	Discussion and Conclusion
	Relationships between grades of malignancy distribution and EBERs, P16 markers
	Correlation between EBERs and p16 in malignant group

	Acknowledgement
	References


