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Dear Editor,

Cancer is a medical compendium. Scientists worldwide
aspire to understand the prevalence and severity of cancer and its associated genomic variations. In recent years,
there have been major advances in genomic technologies
involving new generation sequencing (1, 2), large scale array tissue expression (3, 4), and multiple polymorphism/
mutation screening (5), all of which have been used in
genetic and cancer studies. In addition, the screening of
large populations for cancer, multicenter studies, and
complete genomic analyses of cancer have been undertaken in several reference centers. In view of these technological and scientific advances, are studies of single
polymorphisms, restricted populations, and a single type
of cancer, still relevant or valid? The report by Seidabadi
et al. titled “R462Q mutation in prostate cancer specimens” addressed these questions indirectly (6).
Although the new technologies indicated above are
costly and their implementation in genetic studies can
be problematic in some countries, their use in diagnosis
and research is nevertheless a reality (7, 8). With sufficient
effort, the genetic problems associated with cancer can
be systematically addressed using a step-by-step, mutation-by-mutation, and polymorphism-by-polymorphism
approach. Although this process is long and demanding,
the information obtained on the genetic background of
cancer can be rewarding.
Prostate cancer is a high-prevalence cancer, a genetic
understanding of which must consider common and
rare variants, as well as the patient's ethnic background
(9, 10). One potential gene associated with prostate cancer is the RNASEL (ribonuclease L; MIM #180435) gene, located in chromosomal region 1q25. Variants of this gene
have been associated with hereditary prostate cancer (11,
12), whereas few studies have addressed familial and sporadic prostate cancer (9, 13).
The RNASEL gene codes for the enzyme endoribonucle-

ase L which mediates the apoptotic and antiviral activities
of interferon; this protein is a member of the interferonregulated 2-5A tumor suppressor gene system. Viral infection in prostate cancer is a well-known problem (9) and
could potentially involve the RNASEL gene, although conflicting results have been reported on this issue (14, 15).
Several polymorphisms have been described for the
RNASEL gene, with one of the most important being
R462Q (G1385A; rs486907), in which the variant allele
showed three times less enzymatic activity than the
normal enzyme. Seidabadi et al. (6) examined the association between this polymorphism and prostate cancer.
For this, they enrolled 121 subjects including 51 patients
with familial prostate cancer and 70 patients with noncancerous prostate cancer. Although polymorphism data
have been associated with patient's age, clinical parameters and geographical location, no such association was
observed for the present polymorphism [prostate cancer:
RR–82% (42), RQ–14% (7) and QQ–4% (2); patients with noncancerous prostate: RR–87% (61) and RQ–13% (9)]. Similarly,
no association was observed between this polymorphism
and prostate cancer. The publication of this “negative”
finding is a step in the right direction since negative
results are generally difficult to publish. Indeed, many
studies are not published because they contain no positive data. Publishing such studies can lower the costs of
scientific studies by preventing unnecessary repetition
and improving our scientific knowledge.
The study of many variants simultaneously can lead to
rapid expansion of our scientific knowledge. However,
generation of large amounts of information means there
is an increasing need to deal with spurious data and technical limitations, and to address a problem peculiar to
this genome era, namely, the question of incidental findings (8, 16). As the number of polymorphisms increases,
so does the probability of encountering a positive result
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or relationship, but does this necessarily reflect reality?
To address this problem, corrections are sometimes introduced such that true relationships are maintained
and the most “positive” results continue to be positive
(17). Another question that surfaces is: are the remaining
results (after appropriate corrections) negative results,
or are they masked by the statistical correction? One
way to deal with such complex scenarios is to restrict the
population size and to study only one polymorphism
and one type of cancer and relate these to several clinical
data. This step-by-step approach can facilitate the identification of associations and help us to understand this
complex disease.
Another aspect involves technical limitations. Although
new technologies can improve our results by providing
greater expertise, sensitivity and specificity, each variant
analyzed introduces an additional potential error. This is
a common problem. For each polymorphism included in
a study, we can sum the potential errors and use multiple
screening tests to identify the true variants. The highly
divergent findings reported by various studies indicate
that reproducibility is a major problem that only worsens when one considers “unknown variants” that emerge
from new studies (15). Assessing the true importance of
each variant is a problem which needs to be addressed by
clinicians and scientists.
The study by Seidabadi et al. (6) used a simple technique
in a simple association study to obtain a clear-cut result
(a simple study design can sometimes be better). Are
there limitations to this approach? Clearly there are. For
any perfect study, the science would “stop” as soon as the
study was published. In the present case, the major problem highlighted by the authors was that of addressing
the question “what type of cancer am I dealing with and
is it sporadic, familial or hereditary? This question can
be addressed by considering the family history of cancer,
the patient's age, affected organ, environmental factors,
cancer etiology, number of cases, geographic location,
treatment response, and the mutations screened in oncogene and tumor suppressor genes. The main factors
historically used to determine the cancer classification,
i.e. family history of cancer, patient age and affected organ, are the most problematic to deal with.
The family structure has changed because families
with many members in each generation are no longer
common, which makes it more difficult to determine
the evolution of cancer within a family using a standard
hierogram. With regard to age, the new diagnostic tools
allow early diagnosis of cancer, ie, patients that would
normally be diagnosed at a later age are now identified
much earlier. In such cases, using age to classify the cancer could lead to erroneous conclusions. Finally, environmental factors should be considered. The general population structure has changed over the years, with urban
center emerging every day. Pollution, the widespread use
of medicines, the increasing consumption of manufactured products, stress and lack of physical activity are fac2

tors of increasing importance in this century. The organ
affected may be dependent on an interaction with an environmental factor or activity. Is the genetic background
important in this case? Does the risk polymorphism have
a specific “weight” (proportional contribution to the disease) or clinical importance?
To adequately address the genetics of cancer, it is necessary to consider: (1) the clinical diagnosis, (2) family history, (3) the occurrence of polymorphisms in restricted
populations, (4) technological limitations, (5) statistical
information, (6) population size, (7) clinical markers, (8)
the patient's expectations, (9) mutations in the “causal
gene”–oncogene and tumor suppressor gene, (10) genetic
counseling, (11) environmental factors, (12) the type of
cancer, (13) the patient's evolution, and (14) the need for
funding/financial support to perform the genetic screening. In the future, we need to consider better genetic therapies and discover the gene(s) that truly “drive” cancer.
A hopeful and optimistic outlook is necessary and each
step is important in improving our knowledge of cancer.
Short studies are important for demonstrating direct
associations in restricted populations. Having the correct ideas is more important than the technique used.
Knowledge cannot be restricted to big research centers
nor should it be dominated or determined by only certain types of studies; the limitations of each study need
to be recognized.
In conclusion, Seidabadi et al. (6) have clearly and concisely shown no association between prostate cancer and
the R462Q polymorphism. Negative results are still results and should be reported. Such reporting is a step in
the right direction. However, we still have a long way to
go; but, together, the scientific community can achieve a
better future.

Acknowledgements

The authors thank the team of the multipurpose laboratory of the Faculty of Medical Sciences, Unicamp (http://
www.laboratoriomultiusuario.com.br/) for ideas in cancer studies and Luciana Montes Rezende, Roby Will Vencatto, Marilia Santiago Bueno and the CIPED (Centro de
Investigacao em Pediatria) team to promote new knowledge in cancer studies. Fernando Augusto de Lima Marson is supported by a Ph.D. scholarship from Fundacao de
Amparo a Pesquisa do Estado e Sao Paulo (FAPESP), grant
no. 2011/12939-4).

References
1.
2.
3.
4.

Perry AM, Attar EC. New insights in AML biology from genomic
analysis. Semin Hematol. 2014;51(4):282–97.
Graubert T, Stone R. AML genomics for the clinician. Semin Hematol. 2014;51(4):322–9.
Cassese A, Guindani M, Vannucci M. A bayesian integrative model for genetical genomics with spatially informed variable selection. Cancer Inform. 2014;13(Suppl 2):29–37.
Lee KF, Weng JT, Hsu PW, Chi YH, Chen CK, Liu IY, et al. Gene expression profiling of biological pathway alterations by radiation
exposure. Biomed Res Int. 2014;2014:834087.

Gene Cell Tissue. 2015;2(1):e24759

de Lima Marson FA et al.
5.
6.
7.
8.
9.
10.
11.

12.

Hoang LN, McConechy MK, Meng B, McIntyre JB, Ewanowich C,
Blake Gilks C, et al. Targeted mutation analysis of endometrial
clear cell carcinoma. Histopathology. 2014.
Seidabadi A, Rezatofighi SE, Motamedi H, Rashidi I. R462Q Mutation in Prostate Cancer Specimens. Gene Cell Tissue. 2014;1(2).
Lin E, Chien J, Ong FS, Fan JB. Challenges and opportunities for
next-generation sequencing in companion diagnostics. Expert
Rev Mol Diagn. 2014:1–17.
Lohmann K, Klein C. Next generation sequencing and the future
of genetic diagnosis. Neurotherapeutics. 2014;11(4):699–707.
Stasiewicz D, Staroslawska E, Brzozowska A, Mocarska A, Losicki
M, Szumilo J, et al. [Epidemiology and risk factors of the prostate
cancer]. Pol Merkur Lekarski. 2012;33(195):163–7.
Demichelis F, Stanford JL. Genetic predisposition to prostate cancer: Update and future perspectives. Urol Oncol. 2014.
Karyadi DM, Zhao S, He Q, McIntosh L, Wright JL, Ostrander EA, et
al. Confirmation of genetic variants associated with lethal prostate cancer in a cohort of men from hereditary prostate cancer
families. Int J Cancer. 2014.
San Francisco IF, Rojas PA, Torres-Estay V, Smalley S, Cerda-Infante

Gene Cell Tissue. 2015;2(1):e24759

13.

14.

15.
16.
17.

J, Montecinos VP, et al. Association of RNASEL and 8q24 variants
with the presence and aggressiveness of hereditary and sporadic prostate cancer in a Hispanic population. J Cell Mol Med.
2014;18(1):125–33.
Alvarez-Cubero MJ, Saiz M, Martinez-Gonzalez LJ, Alvarez JC,
Lorente JA, Cozar JM. [RNASEL study of genetics of prostate
cancer and its relation to clinical staging]. Actas Urol Esp.
2012;36(5):306–11.
Li SX, Barrett BS, Harper MS, Heilman KJ, Halemano K, Steele AK,
et al. Ribonuclease L is not critical for innate restriction and
adaptive immunity against Friend retrovirus infection. Virology.
2013;443(1):134–42.
Jin W, Wu DD, Zhang X, Irwin DM, Zhang YP. Positive selection on
the gene RNASEL: correlation between patterns of evolution and
function. Mol Biol Evol. 2012;29(10):3161–8.
Shkedi-Rafid S, Dheensa S, Crawford G, Fenwick A, Lucassen A.
Defining and managing incidental findings in genetic and genomic practice. J Med Genet. 2014;51(11):715–23.
Zhao J, Zhu Y, Boerwinkle E, Xiong M. Pathway analysis with nextgeneration sequencing data. Eur J Hum Genet. 2014.

3

