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The relevance of cancer to human health is extremely high
and the efforts to understand and control the processes
related to the oncogenic modifications that take place in cells
have increased, dramatically, in the past few decades [1–3].
The special issue presents a broad view of this subject.

Actually, oncogenic process was discussed by the authors
that contributed to the Special Issue and have clearly demon-
strated that this process involves the action of different agents
on the cell [1, 4–7].

The major contribution achieved was the diversity of
the approaches; the studies have brought together important
aspects of cell transformation and also concerted efforts
directed towards therapeutic procedures. The editors hope
that this issue can help partially to the complex problems
involved in these processes.

When we consider the etiology of tumor cells, papil-
lomaviruses come immediately to mind: the relevance of
HPVs (human papillomavirus) in female cervical cancer has
obtained the priority in the virus-cancer relationship discus-
sion [1, 2, 4, 8–10]. Its incidence turns it in aworldwide human
health problem. In this volume, we have the opportunity
to study persistence or clearance in HPV infection in order
to allow the identification of risk groups, cofactors, and
strategies for prevention of cervical cancer. At the same time,
the issue presents results of research on less common HPV
types that might be involved in cervical lesions and that some
of these variants can be found in B-cell and T-cell epitopes
[11–15].

Animal models have played a contributions to the under-
standing of oncogenic processes [5, 10, 16–26]. One of them

deserves special attention: Bovine papillomavirus. This group
of viruses is directly related to serious clinical consequences
in bovine, namely papillomatosis, esophagus tract carcinoma,
and urinary bladder carcinoma leading to animal death and
in equids, sarcoid tumours that presents similar results [10,
18, 27]. These diseases lead to dramatic economic hazards.
BPV animal model has been studied in several aspects, as
illustrated in the different papers included in this issue,
since many aspects of bovine papillomavirus infection and
pathogenesis remain still to be clarified [28].The oncogenesis
process is mainly associated with different viral oncoprotein
expressions, which are involved in cell transformation [7, 12,
19, 29].The accuracy of diagnostic processes and the distribu-
tion of the different viral types [14, 26, 30–32] indicate which
types and variants deserve the special attention [8, 9, 25,
33, 34]. The expression and characterization of recombinant
viral oncoproteins are required to obtain biotechnological
products as antibodies and potential vaccines [9, 15, 35–
37]. Further studies show association of oncoproteins and
cell compounds, as PDGF𝛽 receptor and their actions in
transformation of epithelial cell to mesenchymal cell as well
as epithelial carcinogenesis of the urinary bladder [17, 33, 38].
The oncoproteins also act on host cell chromatin, in epithelial
and blood cells [18, 23, 27, 39].The virusDNA sequences have
been described in semen, urine, and other non conventional
host cells [10, 17, 20, 21, 23, 29, 33]. However, the initial event
of the malign process remains not determined.

Chromosome aberrations can be detected in very diverse
neoplastic process; bovine leukemia virus (BLV) was inves-
tigated and reported presenting chromosome breakage in
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lymphocytes [16] and in the central nervous system (CNS) of
cattle with neurological syndrome. While in papillomavirus,
the chromosome aberrations occur at random, in tumor cells,
virus sequences can be integrated in specific sites or the
malign process can be related to products as in leukemia,
fusion protein RUNX1/ETO that is generated by the chromo-
somal translocation t(8; 21) [40–43].

The oncogenic process can have another trigger, not
specifically chromatin lesions. Gap junctions are communi-
cating junctions which are important for tissue homeostasis,
and their disruption is involved in carcinogenic process;
connexin 43 deficiency is a clear example [44–46]. Cell
surface proteins are related as targets for the beginning of
the cancer development and consequently for cancer therapy
or diagnosis [47–50]. These aspects have been well discussed
in oncogenic processes; the expression of different genes in
breast tumors, alternative TrkAIII splice variant expressed by
advanced stage human neuroblastomas (NBs).

In a final evaluation, the papers pointed very clearly the
complexity of the events leading to cancer. This complexity,
obviously, reaches the diagnosis and therapy possibilities. In
the ongoing studies, molecules are being analyzed to create
ways to interfere with the tumor cell. In the special issue, viral
oncoproteins were also considered through bioinformatics
approach.The volume includes a detailed review of a purified
peptide from South American rattle snake, a venom chemical
crotamine [51–53] that is being discussed as a vector to reach
the malign cell.

Our major aim in organizing this volume was to empha-
size that the first step in oncogenic process is until now under
discussion and therefore is the key for prophylaxis, diagnosis,
and therapy. An attractive possibility is that the key remains
in any alteration in the natural history of a cell; any cell,
as any organism, has beginning, development, ageing, and
death. When this route is modified, due to a large range of
events, this cell can follow a different way and compete with
its similar tissue cells, and, when this occurs in advantage,
tumor cells win and the cancer happens.

The special issue (oncogenic processes) is celebrating the
80th birthday of Prof Dr. Willy Beçak, former Director
of Instituto Butantan and remarkable researcher in cancer
etiology studies and in the developing of vaccines.

We hope that this special issue (oncogenic processes)
can contribute to this scientific area, bringing to readers
accurate data and important discussions about this subject;
but, mainly, we hope that this special issue will initiate new
discussions relating to the elucidation of mechanisms and
oncogenic process.

Rita de Cassia Stocco
Franco Peppino Roperto

Lubna Nasir
Marcelo Palma Sircili
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[4] X. Castellsagué and N. Muñoz, “Chapter 3: cofactors in human
papillomavirus carcinogenesis—role of parity, oral contracep-
tives, and tobacco smoking,” Journal of the National Cancer
Institute. Monographs, no. 31, pp. 20–28, 2003.

[5] M. S. Campo, B. W. O’Neil, R. J. Barron, and W. F. H. Jarrett,
“Experimental reproduction of the papilloma-carcinoma com-
plex of the alimentary canal in cattle,”Carcinogenesis, vol. 15, no.
8, pp. 1597–1601, 1994.

[6] M. S. Campo, W. F. H. Jarrett, R. Barron, B. W. O’Neil, and
K. T. Smith, “Association of bovine papillomavirus type 2 and
bracken fernwith bladder cancer in cattle,”Cancer Research, vol.
52, no. 24, pp. 6898–6904, 1992.

[7] G. Borzacchiello, G. Lovane, M. L. Marcante et al., “Presence of
bovine papillomavirus type 2 DNA and expression of the viral
oncoprotein E5 in naturally occurring urinary bladder tumours
in cows,” The Journal of General Virology, vol. 84, no. 11, pp.
2921–2926, 2003.

[8] P. M. Miranda, B. C. Pitol, M. S. Moran et al., “Human papil-
lomavirus infection in Brazilian women with normal cervical
cytology,” Genetics and Molecular Research, vol. 11, no. 2, pp.
1752–1761, 2012.

[9] H.-U. Bernard, S.-Y. Chan, M. M. Manos et al., “Identification
and assessment of known andnovel human papillomaviruses by
polymerase chain reaction amplification, restriction fragment
length polymorphisms, nucleotide sequence, and phylogenetic
algorithms,” Journal of Infectious Diseases, vol. 170, no. 5, pp.
1077–1085, 1994.

[10] L. Nasir and M. S. Campo, “Bovine papillomaviruses: their role
in the aetiology of cutaneous tumours of bovids and equids,”
Veterinary Dermatology, vol. 19, no. 5, pp. 243–254, 2008.

[11] D. G. DeNardo, M. Johansson, and L. M. Coussens, “Immune
cells as mediators of solid tumor metastasis,” Cancer and
Metastasis Reviews, vol. 27, no. 1, pp. 11–18, 2008.

[12] B. Marchetti, G. H. Ashrafi, E. Tsirimonaki, P. M. O’Brien,
and M. S. Campo, “The bovine papillomavirus oncoprotein
E5 retains MHC class I molecules in the Golgi apparatus and
prevents their transport to the cell surface,” Oncogene, vol. 21,
no. 51, pp. 7808–7816, 2002.

[13] H. Zur Hausen, “Papillomavirus infections—a major cause of
human cancers,” Biochimica et Biophysica Acta, vol. 1288, no. 2,
pp. F55–F78, 1996.

[14] G. Cornut, S. Gagnon, C. Hankins et al., “Polymorphism of the
capsid L1 gene of human papillomavirus types 31, 33, and 35,”
Journal of Medical Virology, vol. 82, no. 7, pp. 1168–1178, 2010.

[15] T. A. Hall, “BioEdit: a user-friendly biological sequence align-
ment editor and analysis program for Windows 95/98/NT,”
Nucleic Acids Symposium Series, vol. 1, pp. 95–98, 1999.

[16] N.H.Castro, J.Walter, R. C. dos Santos et al., “Cytogenetic study
of cattle affected by persistent lymphocytosis,” Zentralblatt für
Veterinarmedizin A, vol. 35, no. 5, pp. 380–384, 1988.

[17] S. Roperto, G. Borzacchiello, R. Brun et al., “A review of bovine
urothelial tumours and tumour-like lesions of the urinary
bladder,” Journal of Comparative Pathology, vol. 142, no. 2-3, pp.
95–108, 2010.



BioMed Research International 3

[18] R. C. Stocco dos Santos, C. J. Lindsey, O. P. Ferraz et al., “Bovine
papillomavirus transmission and chromosomal aberrations: an
experimental model,” The Journal of General Virology, vol. 79,
no. 9, pp. 2127–2135, 1998.

[19] G. Borzacchiello, V. Russo, C. Spoleto et al., “Bovine papillo-
mavirus type-2 DNA and expression of E5 and E7 oncoproteins
in vascular tumours of the urinary bladder in cattle,” Cancer
Letters, vol. 250, no. 1, pp. 82–91, 2007.

[20] C. de Carvalho, A. C. de Freitas, O. Brunner et al., “Bovine
papillomavirus type 2 in reproductive tract and gametes of
slaughtered bovine females,” Brazilian Journal of Microbiology,
vol. 34, no. 1, pp. 82–84, 2003.

[21] C. J. Lindsey, M. E. Almeida, C. F. Vicari et al., “Bovine
papillomavirus DNA inmilk, blood, urine, semen, and sperma-
tozoa of bovine papillomavirus-infected animals,” Genetics and
Molecular Research, vol. 8, no. 1, pp. 310–318, 2009.

[22] S. R.C.Campos, C. Trindade,O. P. Ferraz et al., “Can established
cultured papilloma cells harbor bovine papillomavirus?”Genet-
ics and Molecular Research, vol. 7, no. 4, pp. 1119–1126, 2008.

[23] A. Yaguiu, M. L. Z. Dagli, E. H. Birgel Jr. et al., “Simultaneous
presence of bovine papillomavirus and bovine leukemia virus
in different bovine tissues: in situ hybridization and cytogenetic
analysis,”Genetics andMolecular Research, vol. 7, no. 2, pp. 487–
497, 2008.

[24] V. Turusov and U. Mohr, Pathology of Tumours in Laboratory
Animals: Tumors of the Mouse, IARC Scientific Publication
(WHO), Lyon, France, 2nd edition, 1994.

[25] S. Roperto, R. Brun, F. Paolini et al., “Detection of bovine
papillomavirus type 2 in the peripheral blood of cattle with
urinary bladder tumours: possible biological role,” The Journal
of General Virology, vol. 89, no. 12, pp. 3027–3033, 2008.

[26] N.Diniz, T. C.Melo, J. F. Santos et al., “Simultaneous presence of
bovine papillomavirus in blood and in short-term lymphocyte
cultures from dairy cattle in Pernambuco, Brazil,” Genetics and
Molecular Research, vol. 8, no. 4, pp. 1474–1480, 2009.

[27] J. You, “Papillomavirus interaction with cellular chromatin,”
Biochimica et Biophysica Acta, vol. 1799, no. 3-4, pp. 192–199,
2010.

[28] T. Haga, J. Dong, W. Zhu, and R. D. Burk, “The many
unknown aspects of bovine papillomavirus diversity, infection
and pathogenesis,”Veterinary Journal, vol. 197, pp. 122–123, 2013.

[29] S. Roperto, S. Comazzi, E. Ciusani et al., “PBMCS are additional
sites of productive infection of bovine papillomavirus type 2,”
The Journal of General Virology, vol. 92, no. 8, pp. 1787–1794,
2011.

[30] D. Geraets, L. Alemany, N. Guimera et al., “Detection of rare
and possibly carcinogenic human papillomavirus genotypes as
single infections in invasive cervical cancer,” The Journal of
Pathology, 2012.

[31] T. Ogawa, Y. Tomita, M. Okada, and H. Shirasawa, “Complete
genome and phylogenetic position of bovine papillomavirus
type 7,”The Journal of General Virology, vol. 88, no. 7, pp. 1934–
1938, 2007.

[32] T. Vincze, J. Posfai, and R. J. Roberts, “NEBcutter: a program to
cleave DNA with restriction enzymes,” Nucleic Acids Research,
vol. 31, no. 13, pp. 3688–3691, 2003.

[33] S. Roperto, V. Russo, A. Ozkul et al., “Bovine papillomavirus
type 2 infects the urinary bladder of water buffalo (Bubalus
bubalis) and plays a crucial role in bubaline urothelial carcino-
genesis,” The Journal of General Virology, vol. 94, pp. 403–408,
2013.

[34] H.-U. Bernard, R. D. Burk, Z. Chen, K. van Doorslaer, H.
Z. Hausen, and E.-M. de Villiers, “Classification of papil-
lomaviruses (PVs) based on 189 PV types and proposal of
taxonomic amendments,” Virology, vol. 401, no. 1, pp. 70–79,
2010.

[35] Y. Modis, B. L. Trus, and S. C. Harrison, “Atomic model of the
papillomavirus capsid,” The EMBO Journal, vol. 21, no. 18, pp.
4754–4762, 2002.

[36] Y. Liu and J. D. Baleja, “Structure and function of the papil-
lomavirus E6 protein and its interacting proteins,” Frontiers in
Bioscience, vol. 13, no. 1, pp. 121–134, 2008.

[37] Y. Modis, B. L. Trus, and S. C. Harrison, “Atomic model of the
papillomavirus capsid,” The EMBO Journal, vol. 21, no. 18, pp.
4754–4762, 2002.

[38] F. Tavora, O. N. Kryvenko, and J. I. Epstein, “Mesenchymal
tumours of the bladder and prostate: an update,” Pathology, vol.
45, pp. 104–115, 2013.

[39] T. C.Melo, N. Diniz, S. R. C. Campos et al., “Cytogenetic studies
in peripheral blood of bovines afflicted by papillomatosis,”
Veterinary and Comparative Oncology, vol. 9, no. 4, pp. 269–274,
2011.
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